3. TRIGONOMETRIC FUNCTIONS

Classes for Aca

DCAM classes

demic Mastery

10.

11.

12.

13.

14.

15.

16.

17.

Single Correct Answer Type

Iftan @, cos 8, é sin 8 are in G.P., then general value of 6 is

T T
a)Znn-_l-g,nEZ b)anrig,nEZ

sin47° + sin 61° — sin 11° — sin 25° is equal to
a) sin 7° b) cos 7°

s i
) nrc+(—1)”§,nEZ d)nn+§,nEZ

c) sin 36°

d) cos 36°

The number of values of x in the interval [0, 37] satisfying the equation 2 sin? x + 5sinx —3 = 0 is

a) 6 b) 1
IfsecOtan @ = V2, then 6 =

T /s
a)nn+(—1)"z,neZ b)2nni§,nEZ

If cos(6 + ¢) = mcos(8 — &), then tan 0 is equal to

)1+m 1—mt
da
1 Tamen®

—-—m

tan ¢ b)

c) 2

2T
Onn+t—,n€e’Z

3

1_
c)
14+m

m
cotd

If sin(7 cos ) = cos(m sin 8), then which of the following is correct?

a)cosH=i b)cos(e—z)=L ) cos(9—2)=— d)cos(9+z)=
22 2/ 22 4 02 4
2 2
secl = ZZ—J—rZz' where a, b, € R gives real values of 8 if and only if
a)a=b+#0 b) |lal # |b| # 0 cJa+b=0,a#0 d) None of these
. 1 . 1 o .
Ifsin A = N andsinB = N where A and B are positive acute angles, then (A + B) is equal to
b s T ) I
a) )5 93 )7
The number of values of x lying in the interval (—m,m) which satisfy the
8(1+|cosx|+coszx+|cos3x|+...oo) =43 is
a) 3 b) 4 )5 d) 6
The value of sin == sin 2= sin >Z is
32 16 8
1 1 1 ( T ) d) None of these
a) 157 b)), . (= c) —=cosec (—
8v/2 cos (?) 8sin (E) 42 16
z __sin(a+f+y)
Ifa,B,y € [0, 2], then the value ofSin PO p—
a)<1 b)=-1 ) <0 d) None of these
. 101 81 3 51,
The expression cos 3 T cos+cos—+cos—is equal to
a) -1 b) 0 a1 d) None of these
sin 120° cos 150° — cos 240° sin 330° is equal to
a) 1 2 V3+1
) b) —1 ) 3 d) —< 2 )

IfA=30°%a="7,b=8in AABC, then B has
a) One solution b) Two solutions

c) No solution

If cos(6 — o), cos 6 and cos(0 + «) are in HP, then cos © sec% is equal to

a) +V2 b) +V3

The number of values of x for which sin 2x + cos 4x = 2, is

a)0 b) 1
The value of cosec? % + cosec? 27” + cosec? 3711 is
a) 2° b) 2

+ 1
C) 5
c) 2
c) 22

d) 4

d Znez
nm 4,n

1
d) +m
1

secd

—m

d) None of these

d) None of these

d) infinite

d) 23

1
242

equation
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

The maximum value of 4 sin? x + 3 cos? x is
a) 4 b) 3 c) 7 d) 5

If0° < 6 < 180° then |2+ \/2 + \/2+. ..++/2(1 + cos B), then being n number of 2’s, is equal to

a) 2 cos (;Ln) b) 2 cos (2111_1) ¢) 2 cos (2n6+1> d) None of these

If S,, = cos™ @ + sin™ 0, then the value of 35, — 25, is given by

a) 4 b) 0 1 d)7

If tan 2x = tan %, then the value of x is

a) T +Vn?n? + 16 b) % g nm +Vn2n? — 16 d) None of these
4 4

tan3 x—tan2 x

The set of values of x for which =1is

a) ¢

T
b) 7]
) {nn +%,n =123, }

1+tan3 xtan2 x

@pnn+zm=1&&m}
4
The maximum value of (cos @;) (cos @;) ... (cos @) under the restriction

0<a;ay .. a, < gand (cosay) (cosay) ...(cosay) =1,is

1

1 1 d)1
A 2 b) % ) 2on

If A, B, C are angles of a triangle, then the minimum value of tan? % + tan? g + tan? g, is
a)o b) 1 c) 1/2 d) None of these

If the interior angles of a polygon are in A.P. with common difference 5° and the smallest angle 120°, then

the number of sides of the polygon is

a)9or1lé6 b)9 c) 13 d) 16
The number of values of x in the interval [0, 57 satisfying the equation 3 sin?x — 7sinx + 2 = 0 is
a)0 b) 5 c)6 d) 10
If tan(A + B) = p and tan(4 — B) = q, then the value of tan 24 is
+ P—4q 1+ +
2) prq b) 9 pq d) prq
p—q 1+ pq 1-p 1-pq
Ifsin® = /3 cosH,m < O < 0, then 0 is equal to
5 41 41 5n
_ b) — — _ d) —
a) - ) - Q= )=
The general value of 0 satisfying sin?8 + sin8® = 2 is
Vs T i T
a)nt + (—1)" ra b) 2nm + 7 c) nw + (—1)”5 d)nr + (-1 3
The number of solutions of the equation tan x + sec x = 2 cos x lying in the interval [0, 2r] is
a)o0 b) 1 c) 2 d)3
tan80° —tan 10°
tan 70° B
a)0 b) 1 c) 2 d) 3
If2cos?x +3sinx —3 = 0,0 < x < 180°, then the value of x is
a) 30°,90°,150° b) 60°,120°,180° c) 0°,30°,150° d) 45°,90°,135°
X _ y _ z _
cosf cos(e—%”) - cos(6+2?n) thenx +y+z =

a)l b) 0 c) -1 d) 2
Ifaseca — ctana = d and bseca + dtan a = c, then
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

a) a’ +c? = b? + d? b) a? + d? = b? + ¢? c) a®? +b%? =c? +d? d) ab = cd

1r 2T 4TC 321 .
The value of cos -2 C0S—COS—...COS—— s

65 65 65
1 1 1 1

_ b) — _ d) ——
333 )ea -3 ) =&
The number of solutions of 2 cos? (g) sin?x = x% + %, 0<x< %is
a)o b) 1 c) Infinite d) None of these
If sinA = sin B, cos A = cos B, then the value of 4 in terms of B is
ajnm+B bynmt+ (—1)"B c)2nm+B d2nmr—B

(3+cot76°cot16°) .
The value of cot76°+cot 16°
a) cot44° b) tan 44° c) tan 2° d) cot46°
The largest positive solution of 1 + sin* x = cos? 3x in [-57/2,5m/2] is
5
a) b) 2 9 Tﬂ d) None of these
Ifina AABC,cos A+ 2cosB + cosC = 2,thena, b, c are in
a) A.P. b) H.P. c) G.P d) None of these
If cos@ —4sinf = 1,thensinf + 4cosf =
a) +1 b) 0 c) £2 d) +4
Given tan A4 and tan B are the roots of x? — ax + b = 0. The value of sin?(4 + B) is
a? a2 a? b2

a) 2 2 b) c) 2 d) 2 2

a’*(1->b) a? + b? (a+b) a’*(a—b)
If (a—b)sin(0+) =(a+ b)sin(6—¢)anda tang -b tan% = ¢, then the value of sin ¢ is equal to

2ab 2bc 2bc 2ab

a) a2-p2—c2 b) a2 — p2 —¢c2 C) a2 — b2 4+ ¢c2 d) a? — b2 4 2

The number of solutions of the equation sin x cos3x = sin 3x cos 5x in [O, g] is

a) 3 b) 4 )5 d) 6
A+ B =C = cos?A+ cos?B + cos?C — 2 cos Acos B cos C is equal to
a) 1 b) 2 )0 d)3
If0<x <mandcosx +sinx = %, then the value of tan x is
a)z—xﬁ b)_4+\/7 C)_1+\/7 d)_2+\/7

3 3 3 3
If @ and S be between 0 and g and if cos(a + B) = % and sin(a — B) = %, then sin 2« is equal to
a) 64/65 b) 56/65 o0 d) 16/15
The solution of the equation sin'® 2x = 1 + cos'® x is

i T
a)x=@2n+1)7 b)x = nn Jx=@2n+1)7 d) None of these
Ina APQR, 4R = % lftang and tan% are the roots of the equation ax? + bx + ¢ = 0(a # 0), then
aJa+b=c b)b+c=a cJct+a=b> db=c
The equation v/3 sin x + cos x = 4 has
a) Infinity many solutions b) No solution
¢) Two solutions d) Only one solution
cosf _ sinf a .
If — = , then voc20 T Tosocas 1S equal to
a

a)a b) b ) 5 d)a+b
The maximum value of (x + 7/6) + cos(x + /6) in the interval (0,/2) is attained at
a)m/12 b) /6 c) /3 d)m/2

2b . .
If tanx =;,a¢ c;andy = a cos? x + 2b sin x cos x + ¢ sin? x

z = asin? x — 2b sin x cos x + c cos? x, then
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54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

a)y=z

b)y+z=a-c
y—z=a-—c

d) (y —2) = (a —c)? + 4b?

1, . .
Ifg sin x, cos x, tan x are in G.P., then x is equal to

T T T
a)nnig,nEZ b)2nni§,nEZ c)nﬂ+(—1)"§,nEZ d) None of these
InaAABC,a?sin 2C + c?sin24 =
a) A b)2 A c)3A d)4A
elog (cosh™2) js aqua] to
a) log(2 —V3) b) log(v3 — 2) c) log(2 +V3) d) log(2 + V5)
If x + % = 2 cos 6, then x3 + % id equal to
a) sin 36 b) 2 sin 36 c) cos 360 d) 2cos 36
IfA+B = %, then (tanA4 + 1)(tan B + 1) equals
a)l c) 2 1

b) V3 d)—

)V3 )73
The maximum value of cos x { Cos,x Hﬂ}, is
1-sinx COos X
a)l b) 3 c)2 d) 4
T 2w 3w 4 51 61 7 .
The value of cos — cos — cos — cos — cos — cos — cos —, is
15 15 15 15 15 15 15

a) 1/128 b) 1/64 c) 1/16 d) None of these
The side of a triangle are a, b, Va? + b? + ab, then the greatest angle is
a) 60° b) 90° c) 120° d) 135°

If a, B,y, § are four solutions of the equation tan (9 + %) = 3tan 360, then

tan a tan § tan y tan 6 equals

a) 3 b)1/3 0 1 d) None of these
3

InaAABCifa=5,b = 4andtang = g,thenc =

a) V6 b) V5 c)6 d)5

tana + 2tan 2a + 4 tan 4a + 8 cot 8« is equal to

a) tan 16« b) 0 c) cota d) None of these

The most general value of 8 for which
sin® — cos § = min,, ¢ g{1,x% — 4x + 6} are given by

T T
a) o =nn+(—1)"z——,n€Z

4
b 9—nn+(—1)"z+E nez
V0= 44
s
c)9=2nn+Z,nEZ

d) None of these
If tang = cosec x — sin x, then the value of tan? g, is

a)2—+/5 b)2 ++/5 c) —2—-+5 d)-2++5

cosC+cos A cosB _

In a AABC, " +

+a b

c+a

a) 1 b) 1 ) 1 d)
a b c

sin 12° sin 48° sin 54° is equal to

a) 1/16 b) 1/32 c) 1/8 d) 1/4

If sina = sin 8 and cos a = cos 8, then
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70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

a + a+ a— a—
a) sin ﬁ=0 b) cos 2ﬂ=0 c) sin ﬂ=0 d)cos( 2'B>=0
In triangle ABC,A = 30°,b = 8,a = 6, then B = sin"! x, where x =
a) 1/2 b) 1/3 c) 2/3 d)1

Consider the following statements :
1.If cosec x = 1 + cotx, then x = 2nmw + %ﬂ
2. General value of 0 satisfying tan? 0 + sec20 = 1 is nw + %

Which of the statements given above is/are correct?

a) Only (1) b) Only (2) c) Both (1) and (2) d) Neither (1) nor (2)
3 . 54

If cosA = " then 32 sm( )sm(2 ) =

a)7 b) 8 c) 11 d) None of these

In any AABC, the distance of the orthocentre from the vertices 4, B, C are in the ratio
a)sinA :sinB :sinC b) cosA : cosB : cosC c)tanA :tanB : tanC d) None of these
Iftana = (1 4+ 27%) L tanf = (1 + 2¥*1)~ 1 ,then a + B equals

T T T i
a) ¢ b) A3 d) 5
If cos @ = cos a cos 8, then tan (92 ) tan (92 ) is equal to
a B 6 B
2 2 P 2 2
a) tan > b) tan 2 ) tan 2 d) cot >

Consider the following statements :
1.cot® — tan©,then 6 = (4n + 1)%

2.sin 2x + cos 2x + sinx + cos x + 1 = 0 has no solution in the Ist quadrant.
Which of these is/are correct?

a) Only (1) b) Only (2) c) Both of these d) None of these
The value of (1 + cos g) (1 + cos %T[) (1 + cos —) (1 + cos —) is equal to

1 1 1

Z b) = — d)—
)3 )2 95 8 )16

1-tan?(45°—A)
1+tan2(45°-A)
a) sin 24 b) cos 24 c) tan 24 d) cot 24

Iftana = landtanB =— ,
m+1 2m+1

is equal to

T T T d) None of these
a) b) )2
If sin G cot 9) = CcoSs (% tan 9), then 6 is equal to
2nm + = b) 2nm + — 2nm — = d) nm + =
a) 2nm 2 ) nn_4 c) 2nm 7 )nm 2
sin (x+y)
prm e then —y is equal to
a? b a’? + b?
Ve 5 Va Vo
If cos@ —4sinf = 1, then sin 8 + 4 cos @ is equal to
a) 1 b) 0 c) +2 d) +4
cos(61—0;) |, cos(03+60,)
050,10, | cos(8s8y) = 0,thentan 8, tan 8, tan 65 tan 6, =
a)l b) 2 c) —1 d) None of these
General solution of the equation cot6 —tan 0 = 2 is
T hmt © hm © d) None of these
— - 4 — — 4
a)n7t+4 b)2+8 )2_8
The value of sin36° sin 72° sin 108° sin 144° is equal to
1 1 3 5
a) — b) — c) — d) —
) 4 ) 16 ) 4 ) 16
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86. The equationsinf = x + 5 for real values of x is possible when

1 1
a)p=0 b)p<0 Ip=<y dp=5
87. The number of values of x in [0,5 7] satisfying the equation 3 cos 2x —10cosx + 7 = 0, is
a)5 b) 6 c) 8 d) 10
88. Y"~lcos? % is equal to
n n—1 n d) None of these
- -—1
35 b)— 93

89. The solution of the equation 1 — cos 8 = sin 6 sing is

nm
a)nm,n € Z b) 2nm,n € Z c) 7,71 A d) None of these

90. The greatest value of cos 6 for which cos 50 = 0, is

a)o
b)1+\/§ g [3+YV5 dq [V5+1
4 8 4
91. The solution of equation cos? 8 + sin 8 + 1 = 0 lies in the interval
T T m 3w 3 5m St 7m
DG G e
a)(44) )44 C)44 )44

92. The circular wire of diameter 10 cm is cut and placed along the circumference of a circle of diameter 1 m.
The angle subtended by the wire at the center of the circle is equal to

T s s I
a) Zrad b) 3 rad c) grad d) ) rad
93. IfcosA =tanB,cosB = tan(,cos C = tan A4, then sin A is equal to
a) sin 18° b) 2sin18° c) 2cos18° d) 2 cos 36°
94. cos1° + cos2° + cos 3° + .-+ cos 180° =
a)1 b) 0 c) 2 d) -1
95. The equation e5"* — =S¥ _ 4 = Q has
a) no solution b) two solution c) three solution d) None of these
96. Inatriangle ABC,cos A+ cosB + cosC =
T T R R
3)1+E b)l—E C)l—; d)l-}-?
97. L - — ——is equal to
cos 80 sin 80
a) V2 b) V3 c) 2 d) 4
98. IfsinA + cos B =aandsinB + cos A = b, then sin(4 + B) is equal to
a’? + b? a’?—b%+2 a’?+b? -2 d) None of these
a) b) ————— ) ————
2 2 2
99. Ifina A ABC,3a = b + c, then the value of cotgcotg is
a) 1 b) /3 c) 2 d) None of these

100. If p;, p,, p3 are respectively the perpendiculars from the vertices of a triangle to the opposite sides, then
Cos A cosB cosC ,

+ + is equal to

P11 D2 D3 1 1
a) = b) . 9 5 d) None of these
101. In a triangle ABC, cos A + cos B + cos C = %, then the triangle is
a) Isosceles b) Right angled c) Equilateral d) None of these
102. [fsin A4 = %Where 450° < A < 540°, then sin% =
3 3 4 4
a) < b) — 3 c) = d) ~z

103. If tan(m cos 0) = cot(msinf),0 < 6 < %’T, then sin (9 + %) equals
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104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

1 . kS
i)vf )E C)2V§

d)

V2

The number of ordered pairs (a, ), where , f € (—mn, m) satisfying cos(ed — ) = 1 and cos(a + ) = é, is

a)o b) 1 c) 2
If x + % = 2 cos 0, then x™ + xinis equal to
a) 2sinnf b) 2 cosnd c) sin(2n8)
In a AABC, cos? % + cos? g + coszg =
2 r b) 2 d 2+ 4
AJ2-p T )2+
T 2T 3T 41T 5w 6T 7T
The value of cos — cos — cos — cos — cos — cos — cos — is
15 15 15 15 15 15 15
1 1 1
a) % b) > ) 7

d)

d) cos(2n6)

d) None of these

d) None of these

4

If tan A and tan B are the roots of abx? — c?x + ab = 0 where a, b, ¢ are the sides of the triangles ABC,

then the value of sin® A + sin? B + sin? C is
a)l b) 3 c) 4
If x = tan 15°,y = cosec 75°,z = 4 sin 18°

aA)x<y<z b)y<z<x z<x<y
IfP = %sin2 0+ § cos? @, then
1 1 1
a)—-<P<-— b)p>-— c)2<P<3
) 37 T2 )Pz 2 )
If |k| = 5and 0° < 6 < 360°, then the number of different solutions of 3cos 8 + 4sin0 = k is
a) Zero b) Two c) One
If p = cos 55°,q = cos 65° and r = cos 175 °, then the value of% + ; + é is
a)o b) -1 a1l
If sinx + cosec x = 2, then sin™ x + cosec™x is equal to
a) 2 b) 2" c) 21
In a right-angled triangle if the sides are in A.P., then their ratio is
a)3:4:5 b)4:5:6 c)3:4:6
If a, B (a # B) satisfies the equation a cos 8 + b sin 8 = c, then the value of tan (a;—ﬁ) is
a)b/a b)c/a c)a/b
In a AABC, ifﬁ + bZiaz = 0,then 2B =
T T 2m
sin? 5° + sin? 10° + sin? 15°+...+ sin? 90° is equal to
1 b) 9 1
a) 8— Cc) 9—
) 2 ) 2
Ina AABC, if C = 60°, then - + —— =
b+c = c+a
a) 2 b) 1 c) 4
The value of sin = sin 2= sin == is
1477147 14
a) 1/16 b) 1/8 c) 1/2
The area of a AABC is b2 — (¢ — a)?. Then, tan B =
4 3 8
— b) = —
) 3 ) 4 2 15
The value of cos? 76° + cos? 16 — cos 76° cos 16°, is
a)1/2 b) 0 c) —1/4
If secO + tan 8 = k, cos 8 equals to
k? +1 2k k
a b C
) 2k ) k?+1 ) k?+1

d)

dx<z<y

d) Infinite

d) None of these

d)

d) None of these

d)

T
d)

d)

d) None of these

d)

d) None of these

d)

d)

2

V13

2n—2

c/b
3

4
2

1/4

3/4

k

k? -1

V13

d_“<cp<c =
) c <P<

6
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123. Let n be an odd integer. If sinn® = };7'_, b, sin” 0 for all real 6, then

a) b0=1,b1=3 b) b0:0,b1=n
C)b0=—1,b1=n d)b0=0,b1=n2—3n—3
124.{x € R : cos 2x + 2 cos? x = 2} is equal to
a){Znn+E:nEZ} b){nn+E:nEZ} c){nn+£:nEZ} d){Znn—z:nEZ}
3 —6 3 3
125.1 + sinx + sin?x + -+ to o0 = 4 + 2+/3, if
2n T 7 T T
a)x=?or,§ b)xzf c)x—g d)x—z
126. The number of solutions of sin x = sin 2x between_?nandgis
a) 3 b) 2 Al d) o

127. If sin(m cot 8) = cos(m tan 8), then

1 3 4 3 1 d) None of these
a =4+—-,—— b =4, - c = —— ——
) cot 26 t7 -2 ) cot 20 = 4, 3 ) cot 260 277
128. The value of cos Zn cos in cos 8n cos an is
15 15 15 15
1 1 1 1
a) — b) — c) — d) -
) 16 ) 8 ) 12 )4

129. The equation 3 sin? x + 10 cos x — 6 = 0 is satisfied, if
1 1 1 1
a) x = nm+cos™?! (§) b) x = 2nm + cos™?! (5) €) x =nm+cos™?! (g) d) x = 2nmw + cos™?! (E)

130. Let «, B be any two positive values of x for which 2 cos x, | cos x| and 1 — 3 cos? x are in GP. The minimum
value of | — B is

a) g b) % 9 % d) None of these
131. If cos B = — % and tan 6 = 1, then the general value of 6 is
T T T ¥
a)2n1't+Z b)2(n+1)1‘[+z c)m‘r+Z d)nni—z
132.1n any triangle ABC, }; Sinz':% is always greater than
a)9 b) 3 c) 27 d) None of these

133.Ifa + B +y = 20, then cos 6 + cos(6 — a) + cos(6 — B) + cos(6 — y) is equal to
a a a
a) 4 sinEcosgsing b) 4 cosEcosgcos% c) 4sin§sin§sing d) 4sinasinfsiny

134. If the data given to construct a triangle ABC area = 5,b = 7,sin A = 3 /4, then it is possible to construct
a) Only one triangle
b) Two triangles
c) Infinitely many triangles
d) No triangles
135.Ifina AABC, 2A = /3 and AD is a median, then
a) 2AD? = b? +c% + bc
b) 4 AD? = b? + ¢? + bc
c) 6 AD?> = b? +c? + bc
d) None of these
136. Iftang = % andtan ¢ = é then the value of 6 + ¢, is

a)m/6 b) c) Zero d) /4
137.1fq = tan 276 — tan @ and b = —n 4 Sn30 | sin%0 , then
cos36  cos98  cos276
aJa=>» b)a = 2b c) b=2a d)a+b=2
138. If in a triangle ABC, right angled at B,s — a = 3,5 — ¢ = 2, then the values of a and c are respectively
a) 2,3 b) 3,4 c) 4,3 d) 6,8

139.1f g <a<mun<f< 377T;sir1a = 1—3 andtanf = %,then the value of sin(f — a) is
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140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

171 21 21 171
- ) — d) —

a) — b) - —
221 221 221 221

Iftan26tan6@ = 1,then 6 =

a)nn+g,nEZ b)nni-g,nEZ C)Znﬂig,nEZ d) None of these

. 2T . 4m . 8m .
The value of sin—> + sin—* + sin s

a) V7/8 b) 1/8 ) V7/2 d) —7/2

The perimeter of a triangle is 16 cm. One of the sides is of length 6 cm. If the area of the triangle is 12 cm?,

then the triangle is

a) Right angled b) Isosceles c) Equilateral d) Scalene
If sina + cos @ = m, then sin® a + cos® a is equal to
4 —3(m? —1)2 4 +3(m? —1)2 3 4+ 4(m? — 1)? d) None of these
a) b) c)
4 4 4
For x € R,

X
2n-1

1 X 1 X 1 .
tanx+;tan5+2—2tan2—2+---+Ftan( )15 equal to

1 x
a) 2 cot2x — F cot (F)

1 X
b) Fcot (F) — 2 cot2x

X
c) cot (271—1) —cot 2x
d) None of these

The value of expression osz90° T ein250° is equal to
4 2

a) ﬁ b) — c) —= d) E

4 V3 V3 2
If A = sin? 8 + cos* 6, then for all real values of 8

3 13 3 13

1<A<2 b)-<A4A< —<A<1 d)-<A<—
2) Jg=As1 Ve=4= )3=4=15
If 12 cot? 8 — 31 cosec 6 + 32 = 0, then the value of sin 8 is

3 2 2 4 3
a)EOI‘l b)gor—g C)EOI'Z d)+-=
The value of sin 20° (4 + sec 20°) is
a) 0 b) 1 ) V2 d)v3
The angle 8 whose cosine equals to its tangent is given by
a) cosf = 2cos 18° b) cos 6 = 2sin 18° c) sinf = 2sin18° d) sinf = 2 cos 18°
The value of 3 [sin4 (32—” — cx) + sin*(3m + a)] -2 [sin6 (g + a) + sin®(5m — a)] is equal to
a)o b) 1 c)3 d) sin 4a + sin 6a
The most general value of 6 satisfying

3w
tan 6 + tan (T+ 0) = 2are
T T T T

a)nnig,nEZ b)2nn+§,nEZ c)2nﬂi§,nEZ d)nn+(—1)"§,nEZ

If angle 6 be divided into two parts such that the tangent of one part is k times the tangent of the other and

¢ is their difference, then sin 6 is equal to

a) l/i t isin ) b) z n 1sin¢ ) 22 n 1 sin ¢ d) None of these
If A,B,C,D are the angles of a cyclic quadrilateral, then cos A + cos B + cos D is equal to

a) 2(cos A + cos C) b) 2(cos A + cos B)

c) 2(cos A + cos D) d) o

If cos(6 — a) = a,cos(6 — B) = b, then sin?(a — B) + 2ab cos(a — B) =

a) a® + b? b) a? — b? c) b? —a? d) —a? — b?
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155.1f0 < x < mand cosx + sinx = % then tan x is

a)(4—ﬁ) b)_(4+\/7) 9 (1+7) d)(1—\/7)
3 3 4 4
156. If the equation sec 8 + cosec 8 = c¢ has real roots between 0 and 2 r, then
a)c?<8 b)c?>8 c)ct=8 d) None of these
157. The set of values of 8 satisfying the inequation 2sin? 8 — 5sin6 + 2 > 0, where 0 < < 27, is
T 5m my  [5m T [21 d) None of these
a) (0' g) U (?: 27'[) b) [O'E] U [?,ZTT] c) [0,§] U [?, 2
158.1na AABC,B = g and C = 5?”. The altitude from A to the side BC, is
a 1
a)E b) 2a C)E(b-{-c) d)b+c
159. The solution set of (5 + 4 cos 8)(2 cos 6 + 1) = 0 in the interval [0, 2m] is
™ 2T T 2T 4m 21 5T
2 o CE N
a){3 3} 15 N33 33
160. 1f cos 3 x + sin (2c — 7?”) = —2,thenx =
T T T
a) 5 (6k + 1),k €2 b) 5 (6k — 1),k € 2 )3k +1kez d) None of these
161. The maximum value of cos? (E - x) — cos? (E + x) is
3 3
1 3
a) — ﬁ b) - c) ﬁ d) -
2 2 2 2
162. __sin(a+p+y)
If a, B,y € (0,t/2), then the value of Tnarsinfrsiny
a)<1 b)>1 =1 d=-1
163. If tan 6 tan (g + 9) tan (— g + 9) = k tan 36, then the value of k is
a)l b) 1/3 c)3 d) None of these
164. If 4n a = 7, then the value of tan a tan 2a tan 3a tan 4« ...tan(2n — 2) atan(2n — 1) «, is
a)o b) 1 c) -1 d) None of these
165. T __sin(a+f+y)
Ifa,B,y € (O, 2), then the value of Smatsinfisiny
a)<1 b)>1 a1 d) None of these
166. Total number of solutions of the equation 3x + 2 tanx = 57“ inx € [0, 2m], is equal to
a)1 b) 2 c)3 d) 4
167.1f A + B + C = 180°, then Y. tan%tang is
a)0 b) 1 c) 2 d)3
168. If tana = — and tanf = ! ,then a + £ is equal to
m+1 2m+1
T r c) 0 T
a) 3 b) 2 d) >
169.IftanA = 2tan B + cot B, then 2tan(4 — B) is equal to
a) tanB b) 2tan B c) cotB d) 2 cotB
170. If sin @ + cosec @ = 2, the value of sin’® 8 + cosec'°8 is
a) 2 b) 210 c) 2° d) 10
171. If cos x # — %, then the solutions of cos x + cos 2x + cos 3x = 0 are
T T T T
a)ZnniZ,nEZ b)2nni§,nEZ c) Znni-g,nEZ d)ZnHiE,nEZ
172.1f cosh™' x = log(2 + V3), then x is equal to
a) 2 b) 1 c)3 d) 5
173. The number of distinct roots of the equation A sin® x + B cos3 x + € = 0 no two of which differ by 2 7 is
a) 3 b) 4 c) Infinite d) 6

174. The value of
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cos(270° + 6) cos(90° — 0) — sin(270° — ) cos O is
a)0 b) —1 c)1/2 d)1
175.1f2 cos% =+/1+sin4A + V1 —sinA4, then%lies between, (n € Z)

a) 2nn+%and2nn+%ﬂ

s us
b) 2nm ——and 2nm +

c) onm—Zand2nn %
4 4
d) —oo and +o0
176. Iftanx = S, then the value of a cos 2x + b sin 2x is
a) 1l b) ab b d)a
177. The maximum value of 1 + 8 sin? x? cos? x?, is
a) 3 b) —1 c) —8 d)9

178.Ifin a AABC,
sin3 A + sin® B + sin® C = 3 sin A sin B sin C, then

a b c
b ¢ a|=
c a b
a)o

b)(a+ b +c)d
c) (a+b+c)(ab+ bc+ ca)
d) None of these
179. The minimum value of 9tan? 8 + 4 cot? @ is

a) 13 b) 9 c)6 d) 12
180. The maximum value of 4 sin? x — 12 sinx + 7 is

a) 25 b) 4 c) Does not exist d) None of these
181.If f: R — S defined by f(x) = sinx — /3 cos x + 1, is onto, then the interval of S is

a) [0, 3] b) [-1,1] c) [0,1] d) [-1,3]
182. __sec?f—tan®

Ify = secZf+tan @’ then

1 1

a)§<y<3 b)y & [1/3,3] 9 —3<y<—§ d) None of these
183. If sin 6, cos O are the roots of ax? — bx + ¢ = 0 then

a) a? + b? = 2ac b) a? — b? = 2ac c) a’?+b%?=c? d) b? + a? = 2ac
184. If\/2 sec® + tan ® = 1, then the general value of 6 is

Sl b) 2nm + — 2nm — d) 2nm + 5

a)n1T+T ) 2nm ) c) 2nm 2 ) nmt o

185.

The number of ordered pairs (x, y) where x, y € [0,10] satisfying (\/sin2 —sinx + %) . 25e¢’Y < 1 s

a)o b) 16 c) Infinite d) 12
186. The value of the series
cos 12° + cos 84° 4+ cos 132° + cos 156° is

1 1 1 1
a) > b) 7 c) — 7 d) )
187. The equation cos* x — (1 + 2) cos? x — (1 + 3) = 0 possesses a solution, if
a1 > -3 byA< -2
c)—-3<4iA<-2 d) 4 is any positive integer

188. If sin 5 x + sin 3 x + sin x = 0, then the value of x other than zero, lying between 0 < x < gis
s /i1 /s s
a) g b) E C) § d) Z
189.1f0 < x < 7/2 and 815I"** 4 81¢0s** = 30, then x is equal to
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T T m5n S5t m 2m

V53 37 V%% V33
190. In a AABC, if c = 2,A = 120°,a = V6, then C =

a) 30° b) 60° c) 45° d) None of these
191. If sin 68 = 32 cos® @ sin @ — 32 cos® O sin 6 + 3x, then x is equal to

a) cos @ b) cos 260 c) sinf d) sin 26
192.1fx cos @ = Y COS (9 + 2?") = Z oS (0 + 4?”), then the value of = + = + = is equal to

X y z

a)l b) 2 c)0 d) 3cosf
193. Let A and B denote the statements

A:cosa +cosf +cosy =0

B:sina +sinff +siny =0

If cos(f —y) + cos(y — a) + cos(a — B) = —%, then

a) Ais true and B is false b) A is false and B is true

c) Both A and B are true d) Both A and B are false
194. If sin x cos x cos 2x = A has a solution, then A lies in the interval

a) [—-1/4,1/4]

b) [-1/2,1/2]

c) (—o,—1/4] U [1/4, )

d) (—o0,—1/2] U [1/2, )
195. The value of 1 + cos 56° + cos 58° — cos 66° is equal to

a) 2 cos 28° cos 29° cos 33° b) 4 cos 28° cos 29° sin 33°

) 4 cos 28° cos 29° cos 33° d) 2 cos 28° cos 29° sin 33°
196. Consider the following statements:

1.Ifsin A = sin B, then we have sin 24 = sin 2B always

2.The value of cos Zcos 2Z cos 2 is =

7 7 7 4

Which of the statements given above is/are correct?

a) Only(1) b) Only (2) c) Both (1)and (2) d) Neither (1)nor(2)
197. cos 2x + ksin x = 2k — 7 has a solution for

a)2<k<6 b)l1<k<7 )4<k<7 d) None of these
198.1fA+B+C = ?’z—n,then cos 24 + cos 2B + cos 2C =

a)1—4cosAcosBcosC

b) 4 sin A sin B sin C

c) 1+ 2cosAcosBcosC

d)1—4sinAsinBsinC
199. The sides of a triangle are 13, 14, 15 then the radius of its in-circle is

a) 67/8 b) 65/4 c) 4 d) 24
200. For x € IR, 3 cos(4x — 5) + 4 lies in the interval

a) [1,7] b) [4, 7] c) [0,7] d) [2,7]
201. If cos x — sin a cot B sin x = cos @, then tan g is equal to

a) cot%tang b) — tan%coté—g c) — tan%tang d) cot%cot'[z—g
202. The value of sin 20° sin 40° sin 60° sin 80° is equal to

3 5 3 5

RT3 RET3 )16 V-1
203. The value of sin(r + 8) sin(mw — 8) cosec?8 is equal to

a) —1 b) 0 c) sinf d) None of these

204. If the equation sin (sin 8 + 2 cos §) = a has a real solution, then the shortest interval containing 'a’ is
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1-+v5 1++5 5-1+V5+1 d) None of these
a) \/_, vs b) vs ,\/_ o) (=1/2,1/2) )
2 2 2 2
205. i _7-5cot®
Iftan6,2tan 0 + 2,3 tan 6 + 3 are in GP, then the value of SaveoZo is
12 33 33 12
a) — b) —— ) — d) —
5 28 100 13
206. [fcos A = %, then the value ofsin%sin%’q is
) 1 b) 11 ) 11 Q) 11
a) — — c) — —
32 8 32 16
207.1f cos A + cos B + cos C = 0, then cos 34 + cos 3B + cos 3C is equal to
a) cos A cos B cos C b)12cosAcosBcosC  ¢) 0 d) 8 cos® A cos® B cos3 C

208. The value of tan 82 1;0, is

DVI+VI+VE+VE b (VE+VD(ZI-1) o -(V3+vZ)(VZ+1) d)Noneofthese
209.1fx = rsin@ cos ¢,y = rsinBsin ¢ and z = r cos 6, then the value of x? + y2 + z? is independent of
a)o,o b)r,0 ar,o d)r
210. If ABCD is a cyclic quadrilateral such that 12tan A — 5 = 0 and 5 cos B + 3 = 0, then the quadratic
equation whose roots are cos C and tan D, is
a)39x2 —16x —48=0 b)39x2+88x+48=0 ) 39x2—88x+48 =0 d)None of these
211. The ex-radii of a triangle 1y, 15, 3 are in harmonic progression, then the sides a, b, c are

a) In H.P. b) In A.P. c) InG.P d) None of these
212. Given both 6 and @ are the acute angles sin 6 = %, cos@ = g, then the value of 8 + @ belongs to
T T T 2T 2w 5m 5n
a) s,z b (—,—) C (—— d (—,
)Gr7 W23 I35 )\om
213. [f sin 44 — cos 24 = cos 44 — sin 24, (0 <AL g), then the value of tan 44 is
a) 1 1 V3-1
b) — ) V3 d)
V3 V3+1
214. If the ex-radii of a triangle are in H.P., then the corresponding sides are in
a) A.P. b) G.P. c) H.P. d) None of these
215.1f 1 + cos 56° + cos 58° — cos 66° = A cos 28° cos 29°sin 33°, then 4 =
a) 2 b) 3 c) 4 d) None of these
216. A ABC is right angled at C, then tan A + tan B is equal to
b? a? c?
a) — b)a+b ) — d) —
ac bc ab
217. If r is the radius of inscribed circle of a regular polygon of n-sides, then r is equal to
a s a s a T a s
a) > cot (Z) b) > cot (;) ) Etan (z) d) > cos (E)
218. sinh~1(23/2) is equal to
a) log(3 +/8) b) log(3 — V8) c) log(2 + V18) d) log(v8 +27)
219.Iftan 20 tan © = 1, then the general value of 8 is
W\~ 1 W= d) None of these
2)3 9 (n+3) (2n3)3
a)(n+2>3 ) n+27r c) 2n_23
220. The maximum value of cos? 4 + cos? B — cos? C, is
a)0 b) 1 c) 3 d) 2
221. Value of cos?(A — B) + cos? B — 2 cos(A — B) cos Acos B is
a) sinA b) sin? A c) cos?A d) cos A
222. The value of sin 36° sin 72° sin 108° sin 144° is
1 1 3 5
Z b) — z d) —
D37 )16 92 )16

223. The expression (1 + tanx + tan? x)(1 — cot x + cot? x) has the positive value for x given by
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224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

T
a)OSxSE b)0<x<m c) Forallx eR d)x=0

3 5
The value of the series x log, a + Z—' (loge a)® + % (loge a)°+. .. is

a) cosh (xlog, a) b) coth(x log, a) c) sinh(xlog, a) d) tanh(x log, a)
If 3tan(6 — 15°) = tan(f + 15°),0 < 6 < m,then 8 =

T b T 3 q T
a) 5 )7 )5 )z

If ABCD is a convex quadrilateral such that 4 sec A + 5 = 0 then the quadratic equation whose roots are
tan 4 and cosec 4 is

a)12x2 —29x +15=10

b) 12x? —11x —15=0

c) 12x2+11x—15=10

d) None of these

The smallest value of 5 cos 8 + 12 is

a)5 b) 12 )7 d) 17

The values of x satisfying the system of equations

sinx+cosy — 1 165in°x+cos’y — 4 are given by

T s
a)x=nﬂ+(_1)ng andy=2nni§.n€Z
T 2T
b)x:nn+(—1)n+lg andy:Znni?,ﬂEZ
T 21
c)x=nn+(—1)"gandy=ZnHi?,TLEZ

T 2T
d)x:nn+(—1)”+1g andy:Znni?,nEZ

Ifcos8 = — E andsina = — E, where 8 does not lie in the third quadrant, then M is equal to
2 5 cot? f+cosa

7 5 9 22

a) — b) — c) — d) —
) 22 ) 22 ) 22 ) 5
The expression 2 cos Z cos Z + cosZ + cos Zis equal to
1313 13 13
a) —1 b) 0 a1 d) None of these
InaAABC,if b = 20,c = 21 andsinA = 2, then a =
a) 12 b) 13 c) 14 d) 15
The value of cos? = + cos?3Z + cos? 2= + cos? =
16 16 16 16

a) 2 b) 1 )0 d) None of these
Ifcos(a + B) = g, sin (a-B)=5/13 and a, (3 lies between 0 and 1/4, then tan 2« is equal to

16 56 28
a) = b) 22 g2 d) None of these

63 33 33
cos 26 + 2 cos 0 is always

3

a) Greater than —~
b) Less than or equal to %
c) Greater than or equal to — % and less than or equal to 3
d) None of the above
If A =130°and x = sin A + cos 4, then
a)x>0 b)x <0 )x=0 d)x=0
The set of values of x in (-, ) satisfying the inequation |4 sinx — 1] < /5 is
a) (—m/10,31/10) b) (—m/10, 1) c) (—m,m) d) (—m,3m/10)

. . - A+B .
If sin A = nsin B, then :—;tan%B is equal to
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A-B A-B A—-B d) None of these

a) sin > b) tan c) cot
238.InaAABC,> =
A B C
a)sinA +sinB +sinC b)cosA+cosB+cosC ) sinE + sinE + sinE d) None of these
239. Which of the following relations is possible?
a) sinb ==
) sin 3
b) tan 8 = 10072
+ p2
c) cosB = 1 _52,(;9 * +1)
1
d 0 =—
) sec 5
240. The value of cos g cos 27” cos 37ﬂ, is
1 1
a) = b) — = 1 d)o
8 8
241. The number of solutions of the given equation tan 6 + sec & = v/3, where 0 < 8 < 2mis
a)0 b) 1 c) 2 d)3
242. The value of sin 12° sin 48° sin 54° is equal to
)= b) ) = OF
a) — — c) = -
16 32 8 4

243. If p is the product of the sines of angles of a triangle, and q the product of their cosines, then tangents of
the angles are roots of the equation
a)gx® —px3+ (1 +q)x—p=0
b)px3 —qx>+(1+p)x—q=0
A)A+x3—px?+qx—p=0
d) None of these
244. The value of cos 480°.sin 150° + sin 600°. soc 390° is equal to

1
a)0 b) 1 C)E Q-1
245.1f cosp 8 = cosq 8,p # q, then
2nm nm
a)@:Znn’nEZ b)@: MmeEZ C)g: MmeEZ d)Noneofthese
pEq pt+q

246. The most general solutions of the equation secx — 1 = (\/E - 1) tan x are given by

s I
a) nmw + 3 b) 2nm, 2nm + 1 c) 2nm d) None of these
247.1f x = tan 15°,y = cosec 75° and z = 4 sin 18°, then
Ax<y<z b)y<z<x z<x<y dx<z<y
248. The number of points of intersection of 2y = 1and y = sinx, in —2n < x < 2mis
a) 1 b) 2 c)3 d) 4
249.1f A+ B = C, then cos? A + cos? B + cos? C — 2 cos Acos B cos C =
a) 1l b) 2 )0 d)3
250. The number of solutions of the equation | cos x| = 2[x], where [‘] is the greatest integer, is
a) One b) Two c) Infinite d) nil
251 . - T T . . . Secze 4 2 .
The number of values of 8 in the interval ( - —,;) satisfying the equation (v3) = tan* 0 + 2tan? @ is
a)l b) 2 c)3 d) None of these
252 Letnbea positive integer such that sin % + cos % = ? Then
ajn==6 b)n=1,273,..,8 an=>5 d) None of these
253. If cos 2x = (V2 +1) (COSX —%),cosx * %,thenx el
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a){Znn+E:nEZ} b){Znn+E:neZ} ) {2nn+£:n€Z} d){Znn+z:nEZ}
—3 ~6 —2 4
254.tana + 2tan 2a + 4 tan 4a + 8 cot 8a is equal to

a) tan 16« b) 0 c) cota d) None of these
255. In a triangle ABC, ifa = 2,B — 60° and C = 75° then b =

a) V3 b) V6 ) V9 d)1++2
256. The smallest positive values of x and y which satisfy tan(x — y) = 1,sec(x + y) = % are

257w 7 37m 19n T T s 7T

a)x=ﬁ,y=ﬁ b)x=7.y=7 gx=7y=7 d)ng,y:E
257.1fv/3sin @ + cos 8 > 0, then 6 lies in the interval

a) (—m/3,m/2) b) (—m/6,51/6) c) (m/4,7/3) d) None of these
258. IfCO;A = CO:B = %,—% <A< 0,—% < B < 0 then the value of 2sin4 + 4 sin B is

a) 4 b) -2 c) —4 d)o
259. The smallest positive root of the equation tanx — x = 0 is in

2 (03) b) () 9 (3.7) @) (5, 20)
260. The expression tan? a + cot? a, is

a) =2 b) <2 c) =-2 d) None of these
261. The most general solution of V3 cos 8 + sin 6 = V2 is

T T T T T T T T

a)9=nni—z+g b)9=nni—z—g c)9=2nniz+g d)9=2nniz—g
262. The value of sin 50° — sin 70° + sin 10° is

a)o0 b) 1 1 1

) > d) 7
263. In a triangle ABC, sin A — cos B = cos C, then angle B is
T s s i

a) E b) 5 C) Z d) g
264. The solution of the equation 4 sin* x + cos*x = 11is

a)x =2nm b)x =nm+1 x=Mn+2)r d) None of the above
265.In a AABC,

sinA +sinB +sinC =1 +v2

and,cos A + cos B + cos C = V2

if, the triangle is

a) Equilateral b) Isosceles c) Right angled d) Right angled isosceles
266. tanz?n — tan% — ﬁtanz?ntan% is equal to

1 1
a) —V3 b) 7 d)v3

267. The general solution of the equation tan 3x = tan 5x is
nw

a)x:T,nEZ b)x=nmneZz Jx=0C2n+1n,nez d) None of these

268.Iftanf +tan4 6 +tan7 6 =tanftan4 ftan7 6, then 6 =
Llnez b)—,n € Z 2 ez d €z

a) 2 ,n ) 7 ,n c) 12,n Jnmn
269.sin”34  cos®34

sin2A  cos?A

a) cos 2A b) 8 cos 24 c) 1/8 cos 24 d) None of these
270.1fin a AABC,3sinA = 6sin B = 2v/3 sin C, then angle 4 is

a) 0° b) 30° ¢) 60° d) 90°
271 1f x = ycosz?” = zcos%”, then xy + yz + zx =

a) —1 b) 0 91 )2
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272.1fa + B — y = m, then sin? a + sin? B — sin? y is equal to

a) 2sina sin S cosy b) 2 cos a cos f cosy c) 2sinasinfsiny d) None of these
273110 < A < %and sind + cos A = g, then tan% =
— N fth
a)\ﬁ 2 b)ﬁ+2 C)g d) None of these
274.1f A+ B + C = 0, then the value of ), cot(B + C — A) cot(C + A — B) is equal to
a)o b) 1 c) -1 d) 2
275.1fA+B = %, then (tanA4 + 1)(tan B + 1) is equal to
a)l b) 2 c) V3 d) -1
276. If cos x + cos y+ cosa = 0andsinx + siny + sina = 0, then cot (x;—y) is equal to
: (X tY
a) sina b) cosa c) cota d) sm( > )
277.Ina AABC,if a = 8,b = 10 and ¢ = 12, then C is equal to
A
a) . b) 24 0 34 d) None of these
278.1f —g <x< g then the value of log sec x is
X X
-1 22 _ -1 2Z
a) 2 coth (cosec > 1) b) 2 coth (cosec > + 1)
X X
-1 27 _ -1 2Z
c) 2 cosech (cot > 1) d) 2 cosech (cot > + 1)
279. The most general value of 6 satisfying the equations sin 8 = sin a and cos 8 = cos « is
a)2nmt +«a b) 2nmt — «a ognr+a d)nr —«a
280. Ifin a A ABC, sides a, b, ¢ are in A.P., then tan%tan% =
a) 1/4 b) 1/3 c)3 d) 4

281. The number of solutions of the pair of equations 2 sin? § — cos 26 = 0 and 2 cos? 8 — 3sin@ = 0 in the
interval [0, 27] is

a) Zero b) One c) Two d) Four

282.1If A = tan 6°tan 42° and B = cot 66° cot 78°, then
1

a)A=2B b)A=§ c)A=B d) 34 = 2B
283.IfinaA ABC,A= a? — (b — ¢)?,thentan A =

a) 15/16 b) 8/15 c) 8/17 d)1/2
284.sin47° — sin 25° + sin 61° — sin 11° =

a) cos 7° b) sin 7° c) 2cos7° d) 2sin7°

285. If sin® xsin 3x = Y% _, C,,, cos mx is an identity in x, where Cy, Cy, ..., C,, are constants and C,, # 0, then the
value of n equals

a) 2 b) 4 c)6 d)8
286. If cosx = tany,cosy = tanz, cos z = tan x, then the value of sin x is
a) 2cos 18° b) cos 18° c) sin 18° d) 2sin 18°

cot 54° tan 20° .

287. The value of - -
tan36°  cot70

a)0 b) 2 c)3 d)1
288. The value of X120 ;
cot2x
a)l b) 2 c) -1 d) 4
289.1f 3 cos x # 2 sinx, then the general solution of sin? x — cos 2x = 2 — sin 2x is
I nm
a)nn+(—1)”5,n€Z b)T,nEZ
I
) (4ni—1)z,nEZ d2n—-1n,nez
290. 1+tanh§ .
is equal to
1—tanhE
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a)e™™ b) e* c) 2e*/? d) 2e~*/2
291. 2 tanh ! % is equal to

a)0 b) log 2 c) log3 d) log4
292. If cos(a + B) sin(y + 6) = cos(a — B) sin(y — 6), then the value of cot @ cot S coty is
a) cota b) cot c) cotd d)cot(a+B+y+9)
293.1f a cos® a + 3a cos a sin? = m and a sin® a + 3a cos? a sina@ = n,then (m + n)?/3 + (m —n)?/3 is equal
to
a) 2a’® b) 2a'/3 c) 2a%/3 d) 2a3
294. 1f x sin@ = y cos @ = 12_2;?299, then 4z2(x? + y?) is equal to
a) (x* +y%)° b) (x* —y?)? ) (x* —y?)? d) (x* +y%)?
295. The solution of tan 260 tan 8 = 1is22
T Vs T T
a)§ b) (6ni1)€ ) (4ni1)g d) (2n+n)€
296. Set of values of x lying in [0, 27] satisfying the inequality | sin x| > 2 sin? x contains
T n n T d) None of these
2(0g)u(=g) w3 2k
297. If tan G) = cosec x — sin x, then the value of tan? G) is
a)2—+5 b)2 ++5 ) —2—+5 d) -2 ++/5
298. 1 5 cos 20 + 2 cos? g + 1 =0, when (0 < 8 < m), then the values of 8 are
T T 3 3 T 3
a) 3 T b) 3 cos™! (E) c) cos™?! (E) +n d) 3 cos™! (E)

299. If tan a, tan 3, tan y are the roots of the equation x3 — px? — r = 0, then the value of (1 + tan? a)(1 +
tanZf1-+tanZyis equal to
a) (p—r)? b)1+ (p —1)? c)1—(p—r)? d) None of these
300. cos* @ — sin* 6 is equal to

o 7]
a)1+Zsin25 b)2cos?6 — 1 c)l—ZsinZE d)1+ 2cos?0

301. The value of v/3 cosec 20° — sec 20° is equal to
a) 2 b) 1 Q) 4 d) —4
302. If 8 lies in the first quadrant which of the following is not true

a)§<tan(§) b)g<sin§ c) 6 cos? (g) < sin@ d)Gsin§< Zsing
303. Number of solutions of |x — 1| = cos x is

a) 2 b) 3 c) 4 d) None of these
304. If 5cos x + 12 cos y = 13, then the maximum value of 5sinx + 12 siny is

a) 12 b) V120 c) V20 d) 13

305. 1fcos 6 = % and 0 lies in the I st quadrant, then the value of cos(30° + 6) + cos(45° — 8) + cos(120° — 0)

is

23 \/§—1+1 b 23 \/§+1+1 )23 V3-1 1 02 V3+1 1
a) — — — — c) — —— — ——
17 2 V2 17 2 V2 17 2 V2 17 2 V2
306. cos 1° + cos 2° + cos 3°+... 4+ cos 180° is equal to
a)l b) 0 c) 2 d) -1
307. In any A ABC, if coté, cotg, cot% are in A.P, then a, b, c are in
a) A.P. b) G.P. c) H.P. d) None of these
308. The expression (1 + tanx + tan? x)(1 — cotx + cot? x) has the positive values for x, given by
s
a)OSxSE b)0<x<m c) Forallx eR d)x=0

T 3 51 7T .
309. The value of cos4§ + cos* 57t cos* =+ cos* 5 i
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310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

1 3
a)0 b) = 92 d)1
2 2
If sin(m cos 8) = cos(m sin @), then cos (9 + %) is equal to
s 1 I
a) cos . b) > cos% ¢ cos . d) None of these
If the angles A, B, C of a triangle are in A.P. and sides a, b, c are in G.P, then a?, b?, c? are in
a) AP. b) H.P. c) G.P. d) None of these
If the complex numbers sin x + i cos 2 x and cos x — i sin 2 x are conjugate to each other, then x is equal to
1
a)nm b) (n + E) ez o0 d) None of these
The most general solutions of the equation secx — 1 = (v/2 — 1) tan x are given by
s I
a) nm + 3 b) 2nm, 2nm + 1 c) 2nm d) None of these
IftanA = 2tan B + cot B, then 2tan(4 — B) is equal to
a) tanB b) 2tanB c) cotB d) 2 cotB
Ifn=1,2,3,.., then cos a cos 2a cos 4« ...cos 2" 1a is equal to
2) sin 2na sin 2"« . sin4" lq sin 2" «
2nsina 2" sin 2" 1a 4"=1sina 2" sina
If xsin®6 + y cos® 8 = sin6 cos @ and x sin @ = y cos §, then x? + y? is
a) 2 b) 0 3 d1

Iftana/2 andtan 8/2 are the roots of the equation 8x? — 26x + 15 = 0 then
cos(a + B) is equal to

627 627 d) None of these

If0 < x < 7 and 815" * 4 81¢05** = 30, then x is equal to

T b T T d 3
a) ¢ )5 )7 )T
If32tan®0 = 2cos?a —3cosaand3cos2 6 = 1,thena =

2m 4 T

a)2nmne’z b)anri-?,nEZ ) 2nﬂi§,nEZ d)nnig,nEZ

CosXx .
cost—2y) A = tan(x — y) tany is equal to

1+4 1-2 A A
a) — b) — ) — d) —

1-2A 141 1+1 1-1
Ifsin36 =4sin0 (sin2 x — sin? 0),0 #nm,n € Z. Then, the set of values of x is

T 2m /4 T
a){nnig-nEZ} b){nni?:nEZ} c){nnii.nez} d){nniz.nEZ}
If in a triangle ABC, b + ¢ = 3a, then tan (g) tan (g) is equal to
a)l b) -1 c) 2 d) None of these
If sin @ + cos @ = V2 cos 6 then cos § — sin 6 is equal to
a) V2 cos @ b)/2sin 6 ) V2(cos 0 + sin 6) d) None of these
The equation sinx + siny + sinz = =3 for0 < x < 27,0 <y < 2m,0 < z < 2r has
a) One solution b) Two sets of solution  c¢) Four sets of solution  d) No solution
The value of sin = sin 3= sin 2% sin 2= is
16~ 16 16 16
1 1

a) E b) - c) — d) E

16 8 16 32

The equation (cosp — 1)x? + (cos p)x + sinp = 0, where x is a variable, has real roots. Then, the interval
of p may be any one of the following:
a) (0,2m) b) (—m,0) c) (—n/2,m/2) d) (0,m)
If tan (2) =3 and tan (g) =2 the value of cos 6+ d)is
2 2 2 4’
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328.

329.

330.

331.

332.

333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

343.

344,

364 627 240 339

a) ——— b) — ) —— d) -
725 725 339 725
If in a triangle ABC, sin A = sin? B and 2 cos? A = cos? B, then the A ABC is
a) Right angled b) Obtuse angled c) Isosceles d) Equilateral
If @ and S are acute angles cos 2a = %, then tan a cot 8 =

a) V3 b) V2 01 d) None of these

If sin 2x,% and cos 2x are in A.P., then the general values of x are given by
s I T

a)nn,nn+5,n€Z b)nn,nn+Z,nEZ c)nn+Z,n€Z dnnneZz
The area of a regular polygon of n sides is

nR?  2m 5 2m nr?  2m ) T
a) —sin (7) b) nr tan (E) c) —sin (7) d)n R*tan (Z)
The base of a triangle is 80 cm and one of the base angles is 60°. If the sum of the lengths of the other two
sides is 90 cm, then the length of the shortest side is

a) 15cm b) 19 cm c) 21cm d) 17 cm
Total number of solutions of sin* x + cos* x = sinx - cos x in [0, 2] is equal to
a) 2 b) 4 c)6 d)8

If a, 8,7y, § are the smallest positive angles in ascending order of magnitude which have their sines equal to
the positive quantity k, then the value of

4 sin% +3 sin% +2 sin% + singis equal to
a) 2VI—k b) 21+ K c)v12+k VIt
Maximum value of sin 8 4+ cos 8 in [O,g] is
a) V2 b) 2 )0 d) -2
{x € R:cos 2x + 2 cos? x = 2} is equal to
2 z Z T z Z z Z 2 z Z
a){nn+§.n€ } b){nn_g.ne } ) {nn+§.n€ } d){nn—g.ne }
The most general value of 0 satisfying the equation (1 + 2sin 8)? + (v/3tan8 — 1) = 0 are given by
T n 7 117
a)nm +— b)nw + (—1)" — c) 2nmw + — d) 2nm + —
6 6 6 6
The solution set of (2cosx — 1)(3 + 2cosx) = Ointheinterval 0 < x < 2 m, is
T T 5T T 5T 3 d) None of these
3 QI e (-3)
a){3} ) 373 c) 33 oS 3
In a AABC, if B = 90°, then the value of tan % in terms of the sides is
2) b+c b) b—c 9 a+c ) a——c¢
b-c b+c a—c a+c
If cos(6 + @) = mcos (6 — @), then tan 6 is equal to
a) [(1+m)/(1 —m)]tan @ b) [(1 —m)/(1 + m)]tan @
c) [(1—=m)/(1+m)]cotd d)[(1+m)/(1—m)]secd
In a triangle ABC, £B = %and 4C = E. Let D divide BC internally in the ratio 1 : 3. Then, % equals
1 1 1 2
a) —= b) = c) —= d) |=
)72 )3 ) 75 ) ﬂ
Iftanx = S, then the value of a cos 2x + b sin 2x is
a)a b)a—b ca+b d) b
InaAABC,b = 2,C = 60° c =6,thena =
a)V3 -1 b) V3 A)V3+1 d) None of these

If A;A,A3A4A5 be a regular pentagon inscribed in a unit circle. Then (4,4,)(4,43) is equal to
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a)l b) 3 c) 4 d) V5
345. If x = log [cot (% + 0)], then the value of sinh x is

a) tan 26 b) —tan 260 c) cot 26 d) —cot 26
346. The angle of a right angled triangle are in A.P. The ratio of the in-radius and the perimeter is

a) (2-v3):2V3 b)1:8V3 (2 +3) ) (2++3):4v3 d) None of these

347. The minimum value of cos 26 + cos 0 for real values of 8, is

a) —9/8 b) 0 c) =2 d) None of these
348. 3 (sinx — cosx)* + 6(sin x + cos x)? + 4(sin® x + cos® x) is equal to

a) 12 b) 13 c) 14 d)11
349. The sides of a triangle are 3x + 4y, 4x + 3y and 5x + 5y, where, x, y > 0 then the triangle is

a) Right angled b) Obtuse angled c) Equilateral d) None of these
350. If sin §8 is the GM between sin a and cos ¢, then cos 28 =

a) 2 sin? (% - a) b) 2 cos? (% - a) c) cos? (% + a) d) 2 sin? (% + a)

351. Ifin a triangle ABC, cos A cos B + sin A sin B sin C = 1, then the triangle is
a) Isosceles
b) Right angled
c) Isosceles right angled
d) Equilateral
352. The solution of the equation cos? x — 2 cos x = 4 sinx — sin2x(0 < x < 1) is
a)m— cot_1% b)m —tan™12 c) m+tan! (— %) d) None of these

353. The area of the triangle ABC, in whicha = 1,b = 2, 2C = 60°, is

a) 4 sqg. units 1
) 4sq b) 5S4 unit c) ? sq. unit d) V3 sq. units
354. If cos(A — B) = 3/5 andtan A tan B = 2, then which one of the following is true?
1 1 1 1
a) sin(4 + B) =< b) sin(4 + B) = —z c) cos(4 — B) =z d) cos(A+ B) = —z
355. The value of cos g cos %ﬂ cos 3?” cos %T is
E b) — ) — Q)1
a) — — c) — —
8 16 64 4
356. If the equation sec8 + cosec 8 = c has four real roots between 0 and 2 m, then
a)c?<8 b)c? > 8 c) ¢? = d) None of these
357. Ifm = k, then Sl_n—SA is equal to
tan A sinA
2k 2k 2k k—1
b) —— _— d) ——
a) == keR oo kel1/33]  d-—kel1/33] = ke[1/33]

358.If sinf@ — cos 8 < 0, then 6 lies between
a)nn—S—”andnn+E,nEZ
4 4
b)nn—%andnn+%ﬂ,nez
) ZnH—%andZnn—%,nEZ
d)2nn—%and2nn+%,n€2

359.If ytan(A+ B + C) = xtan(A + B — C) = A, then the 2C =

Ax +y) b) Ax +y) 9 Ax —y) q Ax—y)
A2 —xy A%+ xy xy — A2 xy + A2
360.Ifa + B = g,ﬂ + y = @, then the value of tan a equals
a)tanf +tany b) 2(tan f + tany) c) tanf + 2tany d)2tanf +tany
361. tanz?n - tan% — ﬁtanz?”tan% is equal to
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a) —V3 b) 1/v/3 Q1 d) V3

362. 1£2254 — 1) and 224 = 1, then (m? —n?)sin?B =
C sin B

oS B
a)1l—n? b) 1 +n? c)l-—n d1+n
363.1f A = 130° and x = sin A + cos 4, then
a)x>0 b)x <0 A)x=0 d)x=>0
364. The value of tan 9° — tan 27° — tan 63° + tan 81° is
a) 2 b) 3 c) 4 d)1
365. 1fr < a < 3;” then the expression V4 sin* a + sin? 2a + 4 cos? G - %) is equal to
a)2+4sina b)2 —4sina c) 2 d) None of these
366. [f 5 cos 20 + 2 coszg+ 1=0,—m < 08 < m,then 8 is equal to
T T 3 3 T 3
a) 3 b) 3 cos~ 1 (E) c) cos?! (E) d) 37 cos™1 (E)
367. The equation sin* x + cos* x = a has a real solution, if
1 1 1
aJ0<ac<l1 b)ESa31 C)ZSasz d-1<a<1

368. If x sina + y sin 2a + z sin 3a = sin4a
xsinb + ysin 2b + zsin 3b = sin4b
xsinc + ysin2c¢ + zsin3c = sin4c
Then, the roots of the equation

t3—(§)t2 _(yT”)t-l_(%) =0,a,b,c # nm,are

a) sina,sin b, sinc b) cos a, cos b, cosc
c) sin 2a, sin 2b, sin 2¢ d) cos 2a, cos 2b, cos 2¢
369. It o, B are different values of x satisfying a cos x + b sinx = ¢, then tan atp is equal to
ying 2
b a
a) (a+Db) b) (a — b) C)E d)E
370. Let AB and C be the angles of a plain triangle and tan% = g, tang = g Then, tan g is equal to
a)7/9 b) 2/9 c) 1/3 d) 2/3
371. _ 1 (cosec26—sec? ) .
Iftan6 = 7 then (cose0rsec? 0) 1S equal to
1 3 5 d) 2
a) — b) - c) —
) 2 ) 4 ) 4
372. The general solution of tan3 x = 1, is
+ T b nr + " d + i
ajnm 2 ) ET agnm )nn_4
373.If A lies in the third quadrant and 3tan A — 4 = 0, then 5sin 24 + 3sinA + 4 cos 4 =
—24 24 48
20 b) — 0= d) =
5 5 5
374. The number of solutions of cos 26 = sin 8 in (0, 2m) is
a)l b) 2 c)3 d) 4
375. The equation sin* x — 2 cos? x + a? = 0 is solvable for
a) vV3<a<+3 b)—V2<a<v?2 c)-1<ac<1 d) None of these
376. Let A, B and C are the angles of a teiangle andtan (%) = é, tan (g) = g Then, tan (g) is equal to
a)1/3 b) 2/3 c) 2/9 d)7/9
377 1f x + 1_ 2 cos a, then x™ + in is equal to
X X
a) 2" cos a b) 2™ cos na c) 2isinna d) 2 cosna
378. If tana = — and tanf = ! , then a + £ is equal to
m+1 2m+1
T T )0 T
a) 3 b) 7 d) >

Page|22



379. In a right angled triangle, the hypotenuse is four times as long as the perpendicular drawn to it from the
opposite vertex. One of the acute angle is

a) 15° b) 30° c) 45° d) None of these
380. If cot 6 cot 70 + cot 6 cot 46 + cot46 cot760 = 1,then 8 =
Vi) s nm
aynmnez b)(2n+1)E,n€Z c)nn+(—1)”§,n €Z d)ﬁ,nEZ
381. If r, 1y, 15, 3 have their usual meanings, the value ofri + rl + ri, is
1 2 3
a)l b) 0 c) 1/r d) None of these
382.1f A = 35° B = 15° and C = 40° thentan A.tan B + tan B.tan C + tan C .tan A is equal to
a)0 b) 1 c) 2 d)3
383. The value of cos 10° — sin 10° is
a) Positive b) Negative o0 d1
384. The number of all possible triplets (a;, a,, az) such that a; + a, cos 2x + a3 sin? x = 0 for all x is
a)o b)1 c)3 d) None of these
385. The value of tan 40° + tan 20° + v/3 tan 20° tan 40° is equal to
1 01
a) V12 b) —= d) V3
) ) 7 )V3

386. The arithmetic mean of the roots of the equation 4 cos® x — 4 cos? x — cos(3157 + x) = 1 in the interval
(0,315) is equal to

a)50m b)51m c) 100 d)3157m
387. The value of Y3 _, cos?(2k — 1) %, is
a)o b) 1/2 c) —1/2 d) 3/2
388. Total number of solutions of cos x = V1 — sin 2x in [0, 21] is equal to
a) 2 b) 3 5 d) None of these
389. If sin 2x cos 2x cos 4x = A has a solution, then 4 lies in the interval
a) [-1/2,1/2] b) [—1/4,1/4] c) [-1/3,1/3] d) None of these
390. If sinx + siny = 3(cosy — cos x), then the value of :iz ;; is
a) 1 b) —1 o0 d) +1
391. - cos(a—p)
If tana = k cot 8, then cos@if) is equal to
1+k 1-k k+1 k-1
a) —- b) — c) d) —
1-k 1+k k-1 k+1
392. _ 2sinx 1+sinx—cosx
Ifo = L+sinxtcosx 1€ 1+sinx equals
a)0 b) —6 c) 6 d)—-6/2
393.1nA4BC,if S8 =222 = Land == L thenb =
A T8 A 12 AT 24
a) 16 b) 20 c) 24 d) 28
394. Solution of the equation cos? G px) + cos? G qx) = 1 form an arithmetic progression with common
difference
2 2 T
2) b) 9 d) None of these
p+q p—q p+tq
395.If sec?0 =2 (1 —tan?6), then 6 =
T T T
a)nn+§,nEZ b)nniz,nEZ c)nnig,nEZ d) None of these
— . 1 — 2x i — 2y 1, .
396. If tanh~1(x + iy) = > tanh L (1+x2+y2) +tan 1 <l_x2_y2),x,y € R, then tanh™1(iy) is
a) i tanh™1(y) b) —itanh™1(y) c)itan"ly d) —itan"1(y)

397.1f —g <x< g, then the two curves y = cos x and y = sin 3x intersect at
(n 1 ) d (n n)
a) 277 and (g, cos g
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b) (TH T) and (—n cos g)

c) <4 \;) and (n —cosg)
T 1

D (7 \/_)

398. If A = cos? 6 + sin* 6, then for all values of 6,

13 13 3
a)1<A<?2 b)—<A4<1 <A<— d-<4<
) Jg=As ) <Te )g<s4s1
399. The value of sin 10° + sin 20° + sin 30° 4 --- 4 sin 360° is
a) 1l b) 0 c) -1 d)1/2
400-ThemaximumvalueofScosH+3cos(6’+§)+3is
a) 5 b) 11 c) 10 d) -1
401.1f 4 = {x:% <x< g} and f(x) = cosx — x(1 + x), then f(4) is equal to
[T o[~
V17376 6'3
1 =« m V3 m I 1 n m V3w T
o (142),——=(1+= d)=+=(1-= —(1-=
I 7-3(1+3) 7 5( +6)] )[2+3( 3) 7 +5( 6)]
402. If%cosa +%sina = 1,§cosﬁ +%sin[3 = 1and COSO;OSB +Smasmﬁ 0, then
b?(x? — a?
a)tanatanﬁ=ﬁandxz+y2=a2—b2
2
b)tana’tan,B:ﬁ

c) x> +y?=aqa?—b?
d) None of these
403. The value of (1 + cos ) (1 + cos 3) (1 + cos 2?”) (1 + cos %T) is
3 3 1
= b) = e d) =
2ET: )3 8 97 )3
404. If the solutions for 6, cos p8 + cos g6 = 0,p > 0,q > 0 are in AP, then the numerically smallest common
difference of AP is

s 1
p+q )m V2 + o Vovq

405. The equation sin* 8 + cos* 8 = a has a real solution if

a)a € [1/2,1] b)a € [1/4,1/2] c)a€(1/31] d) None of these
406. Which one of the following equations has no solution?

a) cosec 8 — sec 8 = cosec 8.sec8 b) cosec f.sec =1

c) c059+sin9—\/§ d)V3sin@ — cos = 2
407. For -2 < 0<- M lies in the interval

2’ 14+cos B+cos 20

a) (—oo, ) b) (—2,2) c) (0,) d) (-1,1)
408. The number of integral values of k for which the equation 7 cos 8 + 5sin 8 = 2k + 1 has a solution is

a) 4 b) 8 c) 10 d) 12
409. The solution of the inequality log, /, sin x >1log; /, cos x in (0,27) is

a)x € (%,Zn) b) x € (0,%)

Oxe (0’ %) U (%T 2n> d) None of these
410. The solution set of the inequation log; /, sinx > log, , cos x in [0, 27}, is

a) (0,m/2) b) (—m/4,m/4) c) (0,m/4) d) None of these
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411. The value of cos? (E + 9) — sin? (E - 9) is
4 2
a)o b) cos 26 c) sin 26 d) cos @
412. The solution set of the inequality cos? 0 < %, is

. T VA
a) {9 F(Bnt+ 1), <6< (8n+3)Z,nEZ}

A T
b){e:(8n—3)z<9<(8n—1)z,nEZ

——

Qo Un+1DT<0<Un+3)7 nez)
' 4 4’
d) None of these

413. o, B(a # B) satisfy the equation a cos 8 + b sin 8 = c, then the value of tan (azﬁ)' is

a)b/a b)c/a c) a/b d)c/b
414. 1f the equation cos 3x + cos 2x = sin 37’( + sin g, 0 < x < 2m, then the number of values of x is
a)6 b) 7 c) 4 d)5

415. If the sides of a triangle are the roots of the equation x3 — 2x? — x — 16 = 0, then the product of the in-
radius and circum-radius of the triangle is

a) 3 b) 6 c) 4 d) 2
416. The values of 8 lying between 8 = 0 and 6 = gand satisfying the equation
1+ cos?6  sin?6 4sin4 6
cos?0  1+sin?8  4sin40 |=0,is
cos? 6 sin?  1+4sin46
a)ll_n’7_n b)E’S_n c) 5_1r£ d)l,ll_n
24 24 24 24 2424 24" 24
417. The value of v/3 cot 20° — 4 cos 20° is
a)l b) -1 o0 d) None of these
418. The general solution of the equation cos x cos 6x = —1 s
a)x=02n+1n,n€Z b)x=2nmt,nez c)x=02n—-1m,neZ d)Noneofthese
419. The smallest angle of the triangle whose sides are 6 + v12,/48,v24 is
a)m/3 b) /4 c) /6 d) None of these
420. The general solution of the equation tan 26.tan6 = 1 forn € Z is
a) (2n+1)% b)(2n+1)% 9 (2n+1)% d)%(2n+1)g
421. If cot(a + B) = 0, then sin(a + 2p) is equal to
a) sin o b) cos a c) sinf3 d) cos 2f3
422. The value of 6(sin® 6 + cos® ) — 9 (sin* 0 + cos* 0) + 4 is
a) -3 b) 0 1 d)3
423.1f y = cos? x + sec? x, then
a)y<2 b)y<1 cJy=2 dli<y<?2
424. 1f0 < x < g, then the largest angle of a triangle whose sides are 1, sin x, cos x is
s s s
a) 3 b) 5 c)x d) Ch x
425.1n a AABC, cos (@) + cos (%) is equal to
a) -1 b) 0 1 d) 2
426. 1f cos 2a = M, then tan « is equal to
3—cos2f
a)V2tanp b) tan B c) sin2p d) V2 cot B
427. The value of the expression sin® 8 + cos® 8 + 3 sin? 8 cos? 8 equals
a)0 b) 2 c)3 d)1
428. (ans g — 33 tan* % + 27 tan? g =
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a) 0 b) V3 03 d)9

429. General solution of sinx + cos x = amm {1,a® —4a + 6} is

ER
a) haid + (—1)’1E b) 2nm + (—1)"E
2 4 4
Q) + (—1)m+1 2 d)nm + (~D)" = — =
4 4 4
430. The value of cos = cos 2= cos = cos 2= is
15 15 15 15
1 1
a) — b) — — 1 d)o
16 16
431.If A + C = 2B, then $2=54
sinA-sinC
a) cotB b) cot 2B c) tan 2B d) tan B
432. If secar and cosec a are the roots of the equation x? — ax + b = 0, then
a)a’?=b(b-2) b)a®? = b(b +2) c)a’?+b2=2b d) None of these
433. The number of solutions of the equation 1 + sin x sinzg = 0in [—m,m] is
a) zero b) one c) two d) three
434. The solution of sin x + sin 5x = sin 3x in (O, g)
T T b T T T q s
V770 )63 9732 )8 16
435.In a AABC, the HM of the ex-radii is equal to
a) 3r b) 2R AR+r d) None of these
436. The value of the expression 3(sinx — cos x)* + 4(sin® x + cos® x) + 6(sin x + cos x)? is
a) 10 b) 12 c) 13 d) None of these
437.1f4cos B — 3secH = 2tan 6, then 6 is equal to
s s 3t
- — -1)"— —1)n—
a)nm + (—1) m b) nw + (—1) z c) nw+ (—1) m d) nm
438.Ina AABC, AD is the altitude from A. Given b > ¢, 2C = 23° and AD = bza—fccz, then £B is equal to
a) 53° b) 113° c) 87° d) None of these
439. If cos(x — y), cos x and cos(x + y) are in H.P,, then |cos X sec§| equals
a) 1l b) 2 c) V2 d) None of these
440. The maximum value of _;, is
3sinf—4cos0+7
1 5 7 1
a) — b) — c) — d) -
) 12 ) 12 ) 12 ) 6
441. ¢ a1 _ cos 6, then @+l _
2a ! 2a3
a) cos? 0 b) cos3 8 c) cos 26 d) cos 36
442. The value of 2 cos x — cos 3x — cos 5x is equal to
a) 16 cos3 x sin? x b) 16 sin3 x cos? x c) 4 cos3 xsin? x d) 4 sin3 x cos? x
443. am) _ pr
Iftan(4) = cot( " ),then
AJa+L=0
b)Ja+p ="2n

Qa+f=2n+1
da+p=22n+1),nez

444. The value of x in (0, g) satisfying the equation sin xcos x = % is

s s s T
% b3 93 V12
445, If sin 8 + cosec 8=2, then sin? 8 + cosec?8 is equal to
a)l b) 4 c) 2 d) None of these

446.1f A + C = 2B, then cosCrcosdig equal to

sinA-sinC
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a) cotB b) cot 2B c) tan 2B d) tan B
447. If the median of AABC through A is perpendicular to AB, then

a)tanA+tanB =0 b)2tanA +tanB =0 c)tanA+2tanB =0 d) None of these
448. InaAABC,if a = (b — c¢) sec9, then Zb—\/_Lfsing =
a) cos @ b) cot @ c) tanf d) sin 8
449, The value of cot 36° cot 72° is
1 1 1 1
a) < b)—= ) O
5 V5 3

5sinf-3cos6 .

450. 1f 9 lies in the first quadrant and 5 tan 6 = 4, then — is equal to
sinf+2cos 6

5 3 1

a) = b) ) Do
14 14 14

451. Consider the following statements :

! ,thena+B=E
2m+1 4

2. 1f 3tan(® — 15°) = tan(® + 15°),0 < 6 < 7, then 6 = g

1.Iftana = i,tanB =
m+1

3.If sin? ax — sin?(a — 1)x = sin? x,then x is equal to ﬂ

Which of the statements given above are correct?
a) (1) and (2) b) (2) and (3) c) (3)and (1) d) All (1), (2) and (3)
452.1f cos(A — B) = Zand tan A tan B = 2, then

vl w

2 1
b)sinAsinB = —= c) cos(A+B)=—= d) None of these

5 5
453. If sin @ =— s and 0 lies in the third quadrant, then cos 22 is equal to

1 b_i 2 a2
VE )" I 5 )= 5

454. Let @, B be suchthatm < @ — B < 3m.If sina + sin g = — % and cosa +cosff = — %, then the value of

a) cosAcosB =

ul] =

cos@ is
3 3 6 6
R Y % V55 V-5
455. If sinx + sin? x = 1, then cos® x + 2 cos® x + cos* x =
a)o0 b) —1 c) 2 d)1
456. If cos(a + B) sin(y + 6) = cos(a — B) sin(y — &), then cot a cot 8 coty is equal to
a) coté b) —coté c) tand d) —tané
457.1f AD, BE and CF are the medians of a AABC, then (AD? + BE? + CF?) : (BC? + CA? + AB?) is equal to
a)4:3 b)3:2 c)3:4 d2:3
458. The equation a cos 8 + b sin 8 = ¢ has a solution, when a, b and c are real numbers such that
aJa<b<c bJa=b=c
c) c? <a®?+bh? d) a? < a? — b?
459. If tan (%) = cot (%n) then
aJa+=0 b)a+p =2n
AQa+p=2n+1 d)a+ B =2(2n+ 1),Vnis an integer
460. 252 _ x,then Iocosarsing g equal to
1+cosa+sina cosa
2) 1 b x 91-x d) None of these
x

461. The area of the circle and the area of a regular polygon of n sides and of perimeter equal to that of the

circle are in the ratio of
T

a) tan (E) : % b) cos (%) : % c) sin% :

SEIE

d) cot (g) : %
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a cosA+b cosB+ccosC .

462. In a triangle ABC, is equal to
- a+b+(;? - R
a) = b) ~ c) = d) >
463. From the identity sin 3x = 3 sinx — 4 sin3 x it follows that if x is real and |x| < 1, then
a) Bx —4x3) >1 b) B3x —4x3) <1 c) Bx—4x3) <1 d) None of these
464. If tan(cot x) = cot(tan x), then sin 2x is equal to
2 4 2 4
a) @n+ Dm b) 2n+ Dr ) n(n+ Dn d) n(n+ Dn
465. 1psind _ V5 01 4 _ Y5 g < 4B < then
sinB 2 cosB 2 2
a) tanA=§ b)tanA=E c) tanA =2 d)tanB = 2
NG 7
466. The expression cos?(4A — B) + cos? B — 2 cos(A — B) cos A cos B is
a) dependent on B b) dependent on A and B
c) dependent on A d) Independent of A and B
467.1n a AABC + + —= 1s equal to
1 1 1
a)ﬁ—; b) 2R —r c)r—2R d);_ﬁ
468. If sinA + sin B = a and cos A + cos B = b, then cos(4 + B)
2) a’? + b? b) 2ab 0 b? — a? 4 a? — b?
b2 — a? a? + b? a? + b2 a? + b?
469. The number of solutions of the equation tan x + secx = 2 cos x lying in the interval [0, 2 7] is
a)o b) 1 c) 2 d) 3
470.1f A+ B+ C = m,n € Z, thentannA + tannB + tann(C is equal to
a)o b) 1 c) tannAtannBtannC  d) None of these
471.1f I is the incentre of a AABC, then IA : IB : IC is equal to
B C
a) cosecz : cosec— i COSeC—
b) sing : sing : sing
B C
) seci : secE : secE

d) None of these
472. The value of sm — sm — sm 5— sm — sm — sm i sin 13—” is

a) 1/16 b) 1/64 c) 1/128 d) 1/32
473. The general solution of sin?fsech ++/3tanh = 0 is

a)f=nmn+ (- 1)"+1 ,0=nmnez
b)) =nn,nez
s
c) o =nn+(—1)"+1§,n€Z
nm
d)@zT,nEZ
474.1fin a AABC,2a = \3b + ¢, then

a)c?=a?+b%—ab b) a? = b? + ¢? ¢) b2 =a®+c?—+3ac d)Noneof these
475. The value of tan 1° tan 2° tan 3° ... tan 89° is
a)l b) 0 c) o© d)1/2
476.1ftan @ = %, then b cos 20 + asin 20 =
a)a b) b c) b/a d)a/b
477. The general solution of |sin x| = cos x is (when n € I) given by
I T s
— nm + — -
a)n1r+4 b) nn_4 c)nmt 1 d) nm 7
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478. The expression 3 {sin4 (37” — a) + sin*(3w — a)} -2 {sin6 (g + a) + sin®(5m — a)} is equal to
a)o b) 1 c)3 d) sin 4a + cos 6a

479. The solution set of the equation
4sin@ cos @ — 2 cos @ — 24/3sin O + /3 = 0 in the interval (0,2 7) is

SYERNAY o £ ofrIrrsn g ir i
4 " 4 3" 3 4 4°3 3 66 6
480. Z a3 cos(B - C) =
a) 3 abc b)3(a+b+c) c) abc(a+ b +c) d) o
481. If sin 66 + sin 46 + sin 20 = 0, then 0 is equal to
nn T nn T nm T d) None of these
— +— — +— — or2nmw + —
3)4 ornm &= b)4 ornm = ) 3 orlnmt o
482. Which of the following number is rational?
a) sin15° b) c0515° c) sin15° cos15° d) sin15° cos75°
483. The value of cos 2Z cos == c0s — cos —= is
15 15 15 15
a)1 b) 1/2 c) 1/4 d)1/16
484. If tan 6 tan(120° — 6) tan(120° + 0) =%, then 8 =
nr I eEZ bnn " €Z nﬂ+n eEZ dnn+n eEZ
)3 —pn )3 " I3 " )3t
485. The maximum value of sin (x + E) + cos (x + E) in the interval (0, E) is attained at
6 6 2
s b x = s T 4z = T
a)x—12 )x—6 c)x—3 )x—2
486. _ Vx _ >3 = 1 :
Iftanoc—mta nf= mandtany—\/x +x%+x" 1 thena+f is
a)y b) 2y c) -y d) None of these

487. ABC is a right angled isosceles triangle with 2B = 90°. If D is a point on AB so that ZCDB = 15° and, if
AD = 35 cm, then CD equal to

a) 35v2 cm b) 70v/2cm o) =2 35[ d) 35v/6 cm

488. If 4na = m, then the value of
tana - tan 2« - tan 3a - tan 4a ... tan(2n — 2)a tan(2n — 1) a is

a)o b) 1 c) -1 d) None of these
489.InaAABCifryiry:13=2:4:6,thena:b:c=
a)3:5:7 b)1:2:3 c)5:8:9 d) None of these
490. If in a AABC,cos A = 222
2sinC
a) Equilateral b) Isosceles c) Right angled d) None of these

491. The number of pairs (x, y) satisfying the equations
sinx + siny = sin(x + y) and |x| + [y| = 1is

a) 2 b) 4 c)6 d) Infinite
492. The number of all possible ordered pairs (x, y), x, y € R satisfying the system of equations
2m 3
x+y= ?,cosx +cosy = E,is
a)o b) 1 c) Infinite d) None of these
493.If p = sin? x + cos* x, then
3 3 1 d) None of these
—-<p< b)—<p<- <p<
a)y<p<1 JIg=P=73 CJ p=1
494. tan 6° tan 42° tan 66° tan 78° is equal to
a) 1 1 1 1
b) = - d) =
) 5 )3
495. If cos x + cos? x = 1, then the value of sin'? x + 3 sin'® x + 3sin® x + sin® x — 1, is equal to
a) 2 b) 1 c) -1 d)o
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496.

497.

498.

499.

500.

501.

502.

503.

504.

505.

506.

507.

508.

509.

510.

511.

512.

The value of tan 20° + 2 tan 50° — tan 70°, is

a)l b) 0 c) tan 50°
The value of tan a + 2 tan 2a + 4 tan 4a + 8a is equal to
a) tana b) tan 2« c) cota

d) None of these

d) cot 2a

Iftan?  + tan? B + tan? B + tan?y + tan? y tan? a + 2 tan? a tan? f tan? y = 1, then the value of

sin? & + sin? B + sin?y is

a)o b) -1 a1l
If ’M = f, then the value of tan 4 is equal to

1-cos A y

2 4 y2 2x 2x
a)xz yz b) = yz ) — yz

x4 —y x“+y xX“—y

Let ABC be a triangle such that 24 = 45°, 2B = 75°,then a + cV2is equal to
a)o b) b c) 2b
The minimum value of f(x) = sin*x + cos*x,0 < x < %is

1 1 -1
a) —— b) — c) —

) 2V2 ) 4 ) 2
1 cosec?0—sec? 0 .

If 0 is an acute angle and tan 8 = —, then the value of
7 cosec20+sec2 0

a)3/4 b)1/2 c)2
2T 41T 81 1em .
The value of cos =— cos — cos — cos —, is
15 15 15 15
a)o b) 1 c) —1
Ify =sec?6 + cos? 6,60 # 0, then
a)y=0 b)y <2 cJy=-2
If secd = x+ﬁ,thensec9 +tanf =
1 1 1
a )y b 2 r 5 c) -2 r 5
))_C X ) 2x 2x ) x 2x
If%, cos 0 and tan 6 are in GP, then the general value of 0 is
T T
a)Znnig,nEI b)Znnig,nEI
T T
c) 2nm + (—1)" E’nEI d)nn+§,nel
The number of roots of the equation 3 sin? x = 8 cos x in ( - g,g) is
a)l b) 2 )3

The solution of the equation
10gcos x Sin x + logsin , COS x = 2 is given by

T T T
a)x:2nn+z,nEZ b)x=nn+5,nEZ c)x=nﬂ+§,nEZ

The value of 16 sin 144° sin 108° sin 72° sin 36° is equal to

a)5 b) 4 3

In (0,7t/2),tan™ x + cot™ x attains

Which one of the above statement is correct?

a) A minimum value which is independent of m

b) A minimum value which is a function of m

¢) The minimum value of 2

d) The minimum value at the some point independent of m

If 7cosx —24sinx = Acos(x+a),0 <a < g, be true for all x € R, then
21

A =25 b) a = sin™ — A==25
a) ) a = sin o5 c)

Which one of the following is possible?

d) +1

2xy
yZ — XZ

d)
d) —b
1

d)Z
d) 5 /4

d)1/8

dy+2

d) -——,X
X

d) 4

s
d)x=2nn+g,n€Z

d)1

17
d = -1__
) a = cos T
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_ 2+ b? 4
3)51n9=m,(a¢b) b)sec9=§
7

c) tanf = 45 d)cosgz§

513.1fy = (1 + tanA)(1 — tan B), where A — B = %, then (y + 1)¥*1is equal to

a)9 b) 4 c) 27 d) 81
514.If acos A = b cos B, then the triangle is

a) Equilateral

b) Right angled

c) Isosceles

d) Isosceles or right angled
515.If -t < x < m,—m < y < mwand cos x + cos y = 2, then the value of cos (x —y) is

a) -1 b) 0 1 d) None of these
516.1f A+ B + C = m, then sin 24 + sin 2B + sin 2C =
a) 4sinAsinBsinC b) 4 cos A cos B cos C c) 4cosAcosBcosC d) 2sin Asin Bsin C
517. The maximum value of 4 sin x + 3 cos? x + sing + cosg is
a) 4 ++2 b)3 ++2 )9 d) 4
518. If sin 36 = sin #, how many solutions exist such that 0 < 8 < 2m?
a)8 b) 9 )5 d) 7
519. The value of = sin 3n sin s sin 7—”, is
16~ 16 16 16
1 1
a) g b) - c) — d) E
16 8 16 32
520. tan 25° + tan 20° + tan 25° tan 20° is equal to
a) 1 b) 2 c)3 d) 4
521.If sin*x + cos*y + 2 =4sinxcosyand 0 < x,y < g,thensinx + cos y is equal to
a) -2 b) 0 c)2 d)%
522.In aright angled A ABC sin? A + sin? B + sin? C =
a)o b) 1 c) -1 d) None of these
523.1f x cos © = y cos (9 + 2?”) =z oS (6 + 4?”) , then the value of% + % + i is equal to
a)l b) 2 o d) 3cosH
S24.1fA+B+C = 32_71’ then cos 24 + cos 2B + cos 2C is equal to
a) 1—4 cosAcosBcosC b) 4 sin A sin B sin C
c) 1+ 2cosAcosBcosC d)1—4sinAsinBsinC
525.1f A+ B + C = (4, B,C > 0) and the angle C is obtuse, then
a)tanAtanB > 1 b)tanAtanB < 1 c)tanAtanB =1 d) None of these
526. If sec @ + tan 8 = 1, then root of the equation (a — 2b + ¢)x?> + (b — 2c + a)x + (c — 2a + b)=01is
a) secH b) tan 6 c) sin® d) cos©
527. The area of the regular polygon of n sides is (where R is the radius of the circumpolygon),
1 27 n s n 27 nR? 2T
T p2 G - _RZ . _ _ . (_) e -
a)ZR sm(n) b)2 Sln(n) C)ZRsm - d) > sm(n)

528. The number of all possible 5-tuples (a4, a,, as, a4, as) such that a; + a, sinx + a3 cos x + a4 sin 2x +
a5cosZy=0holds for all xris

a) Zero b) 1 c)2 d) Infinite
529. The value of 2270 —tan 204 equal to
tan 50°
a) 2 b) 1 o0 d)3
530. If cos 20° = k and cos x = 2k? — 1, then the possible values of x between 0° and 360° are
a) 140° and 270° b) 40° and 140° c) 40° and 320° d) 50° and 130°
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531. The expression tan 9° — tan 27° — tan 63° + tan 81° is equal to
a) 4 b) 3 c) 2 d)1
532. If tan(m cos 8) = cot(m sin 8), then the value(s) of cos (9 - %) is,(are)

1 1 1 d) None of these
a) 5 b) ﬁ c) £ ﬁ
533.1f b = 3,c = 4 and B = r/3, then the number of triangles that can be constructed is
a) Infinite b) Two c) One d) Nil
534.1na AABC,%(b + ¢) tan%tan (BZ;C) =
a)a b) b cc d)o
535. If the sides of a triangle are 7 cm, 4v3 cm and v/13 cm, then the smallest angle of the triangle is
a) 15° b) 45° c) 30° d) None of these

536. Set a, b € [—m, 7] be such that cos(a — b) = 1 and cos(a + b) = é The number of pairs of a, b satisfying the

above system of equations is

a)o b) 1 c) 2 d) 4
537.If tan(k + 1)6 = tan 0, then 6 belongs to the set

a){nr:nel} b) {nmt / 2:n € I} o{nt/k:nel} d){nt/2k:n€el}
538. Let6 € (0,m/4) and t; = (tan0)?"? ¢, = (tan 8)°°tY, t; = (cot §)2"¢ and t, = (cot #)°°t?. Then,

aA)t; >t >ty >ty bty >t;3 >t >ty )ty >t;>t, >ty d)t, >t; >t >t,
539. The value of cos 12° cos 24° cos 36° cos 48° cos 72° cos 84°, is

a) 1/64 b) 1/32 c) 1/16 d) 1/128

2_12)2

540. IftanA + sin4A = mandtanA — sin 4 = n, then % is equal to

a) 4 b) 3 c) 16 d)9

541.1f A+ B + C = 270°, then
cos 2A + cos 2B + cos 2C is equal to

a) 4sinAsinBsinC b) 4 cos A cos B cos C
c) 1—4sinAsinBsinC d)1—4cosAcosBcosC
542. IfM = cotB,then 4, B, C are in
cosC—cos A
a) AP b) GP c) HP d) None of these

543.If a + B + y = 2m, then

a a
a) tanE+ tan£+ tanZ = tan—tanétanZ

2 2 2 2 2
a B B v Yy, o«
b had 2 Pianl L tan— =
)tan2 +tan2+tan2tan2+tan2tan2 1
a a
c) tanE+ tan§+tang = —tanEtangtang
a B B v Yy, o«
d - oy - - - —_ =
)tan2 +tan2+tan2tan2+tan2tan2 0
544, 1n a AABC, if the diameter of the incircleis a + ¢ — b, then «B =
n n n d) None of these
a) 2 b) 3 ) >
2 2
545. 1fsin2 9 = %{CH, then x must be
a) -3 b) -2 a1 d) None o f these
546.1f1 +sinf +sin? + --toco =4 +2v3,0< 0 < 7,0 ;eg,thene =
T T T T T 2T
- b ~ - y - d - e
a) ¢ )3 c) 3 oneg )3or.3

547. 1f cos 20° — sin 20° = p, then cos 40° is equal to

) T 77 D) pVZ =7 O p+ VT Vp -7

548.1fc> =a®?+b%2s=a+b+c,thends(s—a)(s—b)(s—c) =
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a) s* b) b2c? c) c?a? d) a?h?
549. The value of tan 20° 4+ 2 tan 50° — tan 70° is

a) 1l b) 0 c) tan 50° d) None of these
550. The solutions of the equation 4 cos? x + 6sin?x = 5 are

oy I b7 = b s 4 s ) 2
a)x-mr_4 )x—mr_3 c)x—mr_2 )x—nﬂi-?
551. tan A 1+secA is equal to
1+secA tan A
a) 2sinA b) 2 cos A c) 2 cosec A d) 2secA
552.In AABC, if sin® A + sin? B + sin? C = 2, then the triangle is
a) Right angled, but need not be isosceles b) Right angled and isosceles
c) Isosceles, but need not be right angled d) Equilateral
553.If cos 8 + cos 20 + cos 30 = 0, the general value of 8 is
T 2m nT 2m
a)9=2nniz b)92nn+(—1)"? c) 0 =nm+(-1) 3 d)Q:ZnHi?
554. If for real values of x,cos0 = x + %, then
a) 0 is an acute angle b) 6 is a right angle
c) 0 is an obtuse angle d) No value of 0 is possible
555. Ifsinx + cosx = %, then tan 2x is
25 24 7 25
- b) =— — d) ==
V37 )7 935 )7

556. , _
If 8 is an acute angle and sing = xz—xl, then tan @ is equal to

a)x?—-1 b)/x2 —1 c) Jx? +1 d)x? +1
557.Ina AABC,a, b, A are given and c,, ¢, are two values of the third side c. The sum of the areas of two
triangles with sides a, b, c; and a, b, ¢, is

a) (1/2)b?sin2 A b) (1/2)a%sin2 A c) b?sin2 A d) None of these
558. The value of cos 1° cos 2° cos 3° ...cos 179° is
1 b) 0 o1 d) None of these
a) —
V2

559. In a right angled triangle the hypotenuse is 2v/2 times the length of perpendicular drawn from the
opposite vertex on the hypotenuse, then the other two angles are

T T T 37 m 5m
a)s, = b)—,— c) —,— — =
560. If 12 cot? 8 — 31 cosec § + 32 = 0, then the value of sin 8 is
3 2 2 4 3 1
a)gorl b) S or—= c)gory d)if
561.1fT,, = cos™ @ + sin™ @, then 2T, — 3T, + 1 =
a) 2 b) 3 o0 d1
562. The general value of 8 satisfying the equation 2 sin?6 —3sin —2 = 0 is
n+1 _ 5w 7
a) nt + (—1) r b) nm + (—1) 3 c) nm + (—1)”? d) nmw + (—1)n?
563. Which of the following statement is incorrect
a)sinf = —1/5 b)cosf =1 c) sec8 =1/2 d) tan8 = 20
564. The expression 3 {sin4 (37” — 0() + sin*(3m — 0()} -2 {sin6 (g + a) + sin®(5m — a)} is equal to
a)o b) 1 c) 3 d) sin 4a + cos 6a
565. If cot x + cosec x = V3, then the principle value of (x — g) is
T b T T q T
2) 3 )7 ) 5 )z

566. If the equation cos 3x cos? x + sin 3x sin® x = 0, then x is equal to
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a) 2n+ D7 b) (2n— 17 oo d) None of these

567. In the ambiguous case, if @, b and A are given and ¢4, ¢, are two values of the third side c, then
c? —2cic,c082A + ¢3 =

a) 4a® cos? A b) 4a? cos A c) 4acos? A d) None of these

568.1fA>0,B>0andA+B = g, then the maximum value of tan 4 tan B, is
1 b) 1 1

a) 3 Cc) o d) E
569. The number of points of intersection of the curves 2y = 1and y = sinx, —2n < x < 21, is

a) 2 b) 3 c) 4 d)1
570. The number of roots of the equation x + 2tanx = gin the interval [0,2 7], is

a)l b) 2 c)3 d) Infinite
571.InaAABCida = 2,b = V6,c =3 + 1, thencos 4 =

a) 30° b) 45° c) 60° d) None of these
572. The value of Coi 01 s equal to

cot?0-1

a) sin 20 b) cos 26 c) cosec 20 d) sec 20
573. The least value of cosec?x + 25 sec? x is

a)o0 b) 26 c) 28 d) 36
574 1f cos(@ — a),cos 6, cos(8 + a) are in H.P., then cos 0 sec (g) is equal to

a) -1 b) ++/2 c) 2 d) 3
575. tan 5x tan 3x tan 2x =

2) tan 5x — tan 3x sin 5x — sin 3x — sin 2xc) 0 d) None of these

—tan2x ~ cos5x — cos 3x — cos 2
576.If sin x + sin? x = 1, then value of cos? x + cos* x is

a)l b) 2 c) 15 d) None of these
577. The value of the expression

sin® @ + cos® @ + 3 sin? 6. cos? A equals

a)o b) 2 c)3 d)1
578. If cos 6 = % and 6 lies in the first quadrant, then the value of cos(30° + 6) + cos(45° — ) + cos(120° —
b, is
23(vV3-1 1 23(V3+1 1 23(V3-1 1 23(V3+1 1
a) — +—= b) — +—= c) — -— d)— -—
17\ 2 "2 17\ 2 "2 17\ 2 2 17\ 2 V2
579. The number of real solutions of 2 sin(e*) = 5* + 5% in [0, 1] is /are
a)o0 b) 1 c) 2 d) 4
580. If the angles of a right angled triangle are in A.P., then the ratio of the in-radius and the perimeter is
a) (2+V3):2v3 b) (2+V3):V3 ) (2-v3):2v3 d)(2—-v3):4v3
581. If 2sin? @ + V3 cos § + 1 = 0, then the value of 6 is
T 2m 5n
a) — b) — c) — dn
g )5 ) > )
582. The general solution of e ~1/V2(e5In* 4 ¢c05%) = 2 js
4m+1 4dm+1
a) x = mm b)x=—( m4 m c) x:—( m2 m d) None of these
583. The most general value of 8 which satisfy both the equations cos 8 = — % andtanf = 1,is
5n T 3n
a) 2nn+T,nEI b) 2nn+z,nel c) 2nn+T,nEI d) None of these
584.Ifa + B +y = 26, then cos 8 + cos(6 — a) + cos(6 — ) + cos(6 — y) is equal to
a By a B v a By : : :
a —.cos—.sin—= b —.COS—.COS = C —.sin—.sin— d) 4sina.sinf.sin
)4sm2 cos2 sm2 )4c052 cos2 cos2 )451n2 sm2 sm2 ) B y
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585. The number of solutions of the equation x3 + x? + 4x + 2sinx = 0in 0 < x < 2mis

a) Zero b) One c) Two d) Four

586. The value of 2272 —tan20" _
tan50°

a) 2 b) 1 )0 d)3
587. The equation sinx + siny + sing = -3 for0 < x < 2rm,0 <y < 21,0 < 3 < 2r has

a) One solution b) Two sets of solutions

c) Four sets of solutions d) No solution
588.1ftan A = "% then

sinB

a) tan2A4 = tan B b) tan 24 = tan? B

c) tan24 = tan? B + 2tan B d) None of the above
589.

. . x—-1 .
If a is an acute angle and sin- = /?, then tan « is

2 2 Y1 Q) Vxz—1 d)Vxz+1

x+1 x+1
590. If sina + sin 8 = a and cos a + cos B = b, then sin(a + B) =
2ab 2ab
b b)a+b _ d) ——
a)a Ja C)az—bz )a2+b2
591.Intan® + secH = V3,0 < 6 < m, then 0 is equal to
a) 5m/6 b) 2w /3 c) /6 d)m/3
592. ’
If T < 8 < 2m, then Ltcosb is equal to
1-cos @
a) cosec 6 + cot 6 b) cosec 8 — cot 6 c) —cosec 6 + cot 6 d) —cosec 8 — cot 6
593.1f g sin? x + b cos? x = c, b sin? y + acos?y =dandatanx = btany, then Z—i is equal to
)(b—c‘)(d—b) b) (a —d)(c—a) | (d—a)(c—a) 4 (b—c)(b—d)
Q) ————~ —_— = ) —————— . —
(a—d)(c—a) (b—c)(d—b) (b—c)(d—-b) (a—c)(a—d)

cos 12°-sin 12° sin 147°
cos 12°+sin 12° cos 147°

594. The value of

is equal to

a)l b) -1 o d) None of these
595.1na AABC,if A = 30°b = 2,c = V3 + 1, then == =

a) 15° b) 30° c) 45° d) None of these
596. sin£+cos§—itanx

If the expression +— Is real, then x is equal to

1+2i sinE

a)2nm+2tan tk,k ERNEZ

b)2nm+ 2tan"1 k, where k € (0,1),n € Z

c) 2nm+ 2tan~ 'k, wherek € (1,2),n € Z

d)2nm+2tan"tk, ke (23),n€eZ
597.InaAABC,a = 5,b = 4 and cos(A — B) = 2—; then side c is

a)6 b) 7 )9 d) None of these
598. The value of tan 20° tan 40° tan 60° tan 80° is equal to

a) 1 b) 2 0 3 ;
d)\/;

599.If 5cosx + 12 cos y = 13, then the maximum value of 5sinx + 12 siny is

a) 12 b) V120 c) V20 d) 13
600. The minimum value of f(x) = sin*x + cos*x,0 < x < gis
1 1 1 1
a) — b) - c) —= d) -
) 2v2 ) 4 ) 2 ) 2

601. cotd =sin2 0,60 + nm,n € Z, if 8 equals
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602.

603.

604.

605.

606.

607.

608.

609.

610.

611.

612.

613.

614.

615.

616.

617.

a) 45° or 90° b) 45° or 60° c) 90° only d) 45° only
If cos 8 = cos a cos 8, then tan (e;r—a) tan (9;) is equal to

@ B 6 B

tan? — 2 2 27
a) tan > b) tan 5 c) tan 5 d) cot 5
In AABC, 2A zgandb tc=2:3,tanf = g,O <0 <§,then
a)B=60°+6 b) C = 60° + 6 c)B=60°—-06 d)C =60°—-6
The value of cot 70° + 4 cos 70° is

1
a) —= b) V3 c) 2v3 d)1/2
)\/§ )V3 ) 2V3 )1/
The general solution of sin x — cos x = /2, for any integer n is

3

a) nmw b) 2nm + Tn c) 2nm d)@n+ D

If 0 < 6 < m, then \/2 + \/2 + \/2 + -+ V2 + 2 cos 0 there being n number of 2’s is equal to

6 6
a) 2 cos o b) 2 cos T ¢) 2 cos d) None of these
If (secA — tan A)(secB — tan B)(secC —tanC) = (secA + tan A)(sec B + tan B)(sec C + tan C) then each

side is equal to

2n+1

a)o b) 1 c) -1 d) £1
The value ofwi
sin 10°
1 b) 2 )1
D) 75 ) ) 4)v2
1f 2 4 _ a, then Sir,l3 4 is equal to
tanA sin A
2a 2a a a
VT b7 ) a¥1 =1

The value of 1 + cos 56° + cos 58° — cos 66° is

a) 4 cos 28° cos 29° sin 33° b) cos 28° cos 29° sin 33° ¢) 4 cos 28° sin 29° cos 33° d) 4 cos 28° sin 29° sin 33°
B

Ifxcosa + ysina = 2a,xcosa + ysinff = 2a and 2 sin%sin; = 1, then

_ 2ax
a) cosa + cos f§ =iy
b) cos a cos 8 =M

x? + y?
c) y? = 4a(a —x)
d)cosa + cosff = 2cosacosf
The value of logtan 1° + log tan 2° + --- 4+ log tan 89°, is
a)o b) -1 1l d) oo
The general value of 8 in the equation cos 8 = iz, tanf = —1is

T 7T T T
a) Znnig,nEI b)ZnniT,neI c) nn+(—1)"§,nel d)nn+(—1)"z,nel
The number of solutions of the equation sin x = cos 3x in [0, ], is
a)l b) 2 )3 d) 4
If2 < 6 < 7, then \/1_5%“9 \/1+sin9 is equal to
2 1+sin @ 1-sin 6

a) 2sect b) —2secH c) secd d) —sec8
If sin 8 = sin 15°+sin 45° ,where 0° < 8 < 90°, then 6 is equal to0
a) 45° b) 54° c) 60° d) 75°

sinh ' 2 + sinh '3 = x = coshx is equal to
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2) 5 (3V5 + 2vT0) b) 5 (3V5 ~ 2vT0) ) 5 (12 +2V50) 3 (12 - 2V50)

618. The values of 0 satisfyingsin7 § = sin4 6 —sinf and 0 < 0 < %are

T T T T
V52 b33 969 V32
619. In a triangle ABC, the line joining the circumcentre to the incentre is parallel to BC, the cos B + cos C =
a) 3/2 b) 1 c) 3/4 d)1/2
620.1f 2sin? 0 = 3 cos 6,0 < 0 < 2, then 0 is equal to
T 51 T 21 m 5m Ll
NGO D33 V33 Vo
621. Solution of the equation 3 tan(6 — 15) = tan(6 + 15) is
a)9=nn—% b)9=nn+g c)9=nn—% d)9=nn+%
622. Number of solutions of y = e* and y = sinx is
a)o b)1 c) 2 d) Infinite
623. The value of sin 10° + sin 20° + sin 30°+...+ sin 360° is equal to
a) 0 b) 1 c) V3 d) 2
624. For any angle 6, the expression % is equal to
a) (2cos8+1)(2cos26 +1)(2cos48 + 1) b) (cos 6 — 1)(cos 26 — 1)(cos 46 — 1)
c) (2cosB —1)(2cos26 —1)(2cos46 — 1) d) (2cos 6 + 1)(2cos 26 + 1)(2cos46 + 1)
625. If seca and cosec a are the root of the equation x? — px + q = 0,then
a)p?=q(q-2) b)p? =q(q +2) c) p’+q%=2q d) None of these
626. The value of sin g sin 27” sin 3711’ is
a) 1/8 b)\V7/8 ) V7/2 d)V7/16
627. If sinx + sin? x = 1, then cos*? x + 3 cos® x + 3 cos® x + cos® x is equal to
a) 1 b) 2 c)3 d)o
628.1f A+ C = B,thentanAtanBtanC =
a)tanAtanBtanC
b)tanB —tanC — tan A
c)tand +tanC —tan B
d) —(tanAtanB + tan C)
629. If cos A + cos B = m and sin A + sin B = n where m, n # 0, then sin(4 + B) is equal to
mn 2mn 2 2 mn
7 D)z nz 9T L R e
630. The solution set of (5 + 4 cos 8)(2 cos 8 + 1) = 0 in the interval [0, 27] is
T 2T T 2w 4w 2w 5w
2531 ) {37} 9 {53] 9{33]
631. The equation sin® x + cos® x = A, has a solution if
a)A€[1/21] b) A € [1/4,1] c) Ae[-1,1] d)A€[0,1/2]
632.1fy = 1039 9 + nm, then
sin @
a)y €[-1,3] b)y € [-o0,—1] )y € (3,0) d)ye[-13)
633. Ifsin2 0 = i, then the most general value of 6 is
a) 2nm + (—1)”E b)n—ni (—1)”E c) mtiE d) 2n1tiE
- 6 2 6 6 6
634. Let n be odd integer. If sinn@ = };7_, b, sin” 0 for every value of 8, then
a)by=1,b; =3 b) by =0,b; =n
c) bp=-1,b;=n d) by =0,b; =n?—-3n+3
635. If k = sin® x + cos® x, then k belongs to the interval
a) [7/8,5/4] b)[1/2,5/8] c) [1/4,1] d) None of these
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636. 1 1 i
The value of osoo0 T Tsinzsos S equal to

a) V/3/4 b) 4/3 c) 3/4 d) 443
637.1f0 < x < 7 and 815I0°* 4 81¢05°% = 30, then x is equal to
T T T T S5t m 2t W
a) 3 b)3.5 c) %'3 d)—,§
638. The value of cos 9° — sin 9° is
d) None of these
a)5+x/§ b) 5—+/5 g 5-—+5 )
4 2 2
639. -1(1);
sech (2) is
a) log(v/3 +V2) b) log(+/3 + 1) c) log(2 +/3) d) None of above
640. If a triangle is right angled at B, then the diameter of the incircle of the triangle is
ajc+a-—>b b)2(c +a—b) cJc+a—2b d)c+a+2b
641. 1etp € (0,%) and t; = (tan0)®"? ¢, = (tan 0)°tY, t; = (cot )% and t, = (cot #)@"?, then
a)t; >t >ty >ty b)ty >t >t >t )ty >ty >t >ty d)t, >ty >t >t
642. ¢tanattanp _ -1 _ .
If wotatootf + {cos(a — B)sec(a + B) + 1}7* = 1, then tan a tan f is equal to
a)l b) -1 c) 2 d) -2
643. The value of the expression 3(sin 8 — cos 8)* + 6(sin 8 + cos 8)? + 4(sin® 8 + cos® 9) is
a) 1l b) —1 c) 13 d)o
644. One root of the equation cos 6 — 6 + % = 0 lies in the interval
a) (0,/2) b) (—m/2,0) c) (m/2,m) d) (m,3m/2)
645. If @ — 22°30', then (1 + cos a)(1 + cos 3a) X (1 + cos 5a)(1 + cos 7a) equals
1 1 1 2 2—-1
2) 2 b); g L2 Y2
8 4 22 V2 +1
646. The value of sin A sin(60° — A) sin(60° + A) is equal to
in 34 in 34
a) sin 34 b) sz c sm4 d) None of these
647.1f A+ B + C = m, then sin 24 + sin 2B + sin 2C is equal to
a) 4sinAsinBsinC b) 4 cos A cos B cos C c) 2cosAcosBcosC d) 2sinA sin BsinC
648. If x = h + asec8 andy = k + bcosec 6. Then,
a? b? a? b?
a — =1 b =1
eEaS R =t o—n?
x — h)? —k)? x — h)? —k)?
o Gt Ok N L
a b2 a? b2
649. The maximum of the function 3 cos x — 4 sin x is
a) 2 b) 3 c) 4 d)5

650. The equation 3 sin? x + 10 cos x — 6 = 0 is satisfied, if

1 1 1 1
a) x =nm+ cos™?! (§) b) x = 2nmw + cos™?! <§> c) x =nm+cos™? (E) d) x = 2nmw + cos™?! (E)

651. The number of solutions of the equation 1 + sin x sinzg =0,in [-m, 7] is
a) Zero b) One c) Two d) Three

652. The root of the equation 1 — cos @ = sin 6. sin% is

T
a) km kel b) 2k mk €1 c) kf'kEI d) None of these
653. The maximum value of sin (x + E) + cos (x + E) in the interval (0, E) is attained at
6 6 2
_ b) x = n T {5 = T
a)x—12 )x—6 c)x-3 )x-2

654. The values of a for which the equation sin* x + cos* x + sin 2x + @ = 0 may be valid, are
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3 1 3 1
A-—-<a<i b)0<a<-= )-2<q<= d) None of these
2 2 2 2
655. The value of sin? 5° + sin? 10° + sin? 15° + -+ + sin? 85° + sin? 90°, is
1 1 1 d) None of these
a) 7= b)g— c) 9—
) > ) > ) 3
656. If 1 + cos x = k, where x is acute, then sing is
1—-k 2+k 2—k
a) |—— b)V2 -k ) |—— d |——
) > ) ) > ) >

COsA _ cosB _ cosC

657.1fin a triangle ABC, == then the triangle is

a b
a) Right angled b) Obtuse angled c) Equilateral d) Isosceles
658. I : _ kvab _
InaAABC ifc = (a + b) sinf and cos 6 = a+b,then k =
C B A C
a = b — C — d el
)Zcos2 )2cos2 )2cos2 )cos2
659. The value of cosg + cosz7” + cos377r + cos%ﬂ + c0557n + cos 67” + cos 7771‘ is
a)l b) -1 o0 d) -2
660. The number of ordered pairs (x, y) satisfyingy = 2sinx and y = 5x% + 2x + 3 is
a)o0 b) 1 c) 2 d) oo

661. If the angle of a triangle are in A.P. with common difference equal % of the least angle, then the sides are in
the ratio
a)V2:2v3:/6 ++2
b) 2v2: V3:v6 -2
) 2v2:2V3:V6 -2

d)2v2:2v/3: V6 +2
662. If Max, ¢ g {5sinx + 3sin(x — 6)} = 7,thenf =

T 2 2

a)Znnig,nEZ b)ZnﬂiTn,nEZ 0 %’?” d) None of these
663. If sin® + cos ® = m and sec® + cosec ©® = n,then n(m + 1)(m — 1) is equal to

ajm b)n c) 2m d) 2n
664. If tan? 0 — (1 + \/§) tan 6 + V3 = 0, then the general value of 0 is

+n +n b T +n +n T q T I

a) nmw 4,117'[ 3 ) nm 4,nn 3 c) nmw 4,n7t 3 )nm 4,nﬂ 3
665. X - Y = z i

If g cos(e—%n) Cos(9+2?,,) ,thenx + y + z is equal to

a)l b) 0 c) -1 d) None of these
666. The value of

elog10 tan 1°+logqo tan 2°+logq o 3°+---+logq o tan 89° is

a)o b)e c)1/e d1
667. If sin® x sin 3x = X% _( ¢,, cos mx, where cy, ¢y, C5, ..., ¢, are constants and ¢, # 0, then the value of n is

a) 15 b) 6 a1 d)o
668. The value of tan 671;0 + cot 67 1; is

2
a)v2 b c) 2vV2 d)2—-+v2
)2 ) a3 ) 2V2 )2-v2
. 2 .

669. 1 any AABC, 11 (W) is always greater than

a)9 b) 3 c) 27 d) None of these
670. The number of solutions of the equation 2 cos(e*) = 5* + 57* are

a) No solution b) One solution

c) Two solutions d) Infinity many solutions
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671.1f A4, A,, A; denote respectively the areas of an inscribed polygon of 2n sides, inscribed polygon of n sides
and circumscribed polygon of n sides, then A,, A;, A3 are in
a) A.P. b) G.P. c) H.P. d) None of these
672. The most general values of 0 satisfying tan 6 + tan (%ﬂ + 9) = 2 is/are
s T s s
a)nnig,nel b)2nn+§,nel c) Znnig,nel d)2n7T+(—1)”§,n€I
673. The value of SB¥A* cos (B-4) ;¢ equal to
sin(B—A)+cos(B+A)
) cos B +sinB b cosA +sind cosA —sinA d) None of these
a) —— _— ) ———
cosB —sinB cosA —sinA cosA +sinA
674. The maximum value of 3cos x + 4sinx + 5 is
a)5 b) 6 c)7 d) None of these
675.sin A + sin B = v/3 (cos B — cos A) = sin 34 + sin 3B is equal to
a)o b) 2 Al d) -1
676.3(sinx — cos x)* + 6(sin x + cos x)? + 4 (sin® x + cos® x) is equal to
a) 11 b) 12 c) 13 d) 14
677. If mtan(6 — 30°) = ntan(8 + 120°), then cos 26 equals
m+n b m-n m-—-n q m+n
Vo g ) 2m+ ) ) 2m—m)
678. \/3cosec 20° — sec 20° is equal to
a) 2 b) 2 sin 20°. cosec 40° c) 4 d) 4 sin 20°. cosec 40°
679. If |cos 6 {sin @ + V/sin? 0 + sin? a}| < k, then the value of k is
a) 1+ cos? a b) 1 + sinZ a €) V2 +sin2a d) /2 + cos?a
680. General value of 0 satisfying the equation tan? 0 + sec 20 = 1 is
i I s
a) mm,nmw + 3 b) mm,nm + 3 c) mm,nm * g d) None of these
681. If 2sec 2a = tan 8 + cot 3, then one of the values of a + £ is
T T T
a)Z b)E cm d)nn—Z,nEI
682. The number of solutions of the equation tan x 4+ sec x = 2 cos x and cos x # 0 lying in the interval (0, 2m)
is
a) 2 b) 1 )0 d)3
683. The value of tan 1° tan 2° tan 3° ... tan 89° is equal to
s
a) -1 b) 2 o) 2 d)1
684. The value of sin 12° sin 24° sin 48° sin 84°, is
a) cos 20° cos 40° cos 60° cos 80°
b) sin 20° sin 40° sin 60° sin 80°
c) 3/15
d) None of these
685. The most general solution of the equation
0
8tan2§ =1+ sech, is
1
a)8 =2nm+ cos™ ! (5)
)6 =2nm+—
)6 = nn_6
-1
c) o = 2nnicos‘1(?)
d) None of these
686. [ SINOHY) _ atD ) BARX 4 equal to
sin(x-y) a-b’ tany
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b a
a) 2 b) = o) ab d) None of these
a

687.If a + B +y = 2m, then

o a a a
a) tani + tang + tan% = tanztangtan% b) tanztang + tangtan% + tan%tanz =1
I a
) tanz + tang + tan% =— tanztangtan% d) None of the above
688. The most general solution of tan 6 = —1, cos§ = % is
7m
a)nm+ e nez
7T
b)nrm+ (—1)"T,n €EZ
7T
c)2nm+ et nez
d) None of these
689. In a AABC if C = 60°, then —— + —— =
b+c c+a
a) 2 b) 4 3 d1
690. .. V1+sinx+vV1-sinx .
If x lies in [Ind quadrant, then s Vs S equal to
X b1t x x q x
a) sin > ) tan > c) sec > ) cosec >

691. If cos(a + B) = g, sin(a — B) = 1% and «, B lie between 0 and %, then tan 2a =

56 33 16 60
a) = b) — ) — d) —
33 56 65 61
692. If sin 6 + cosec 8 = 2, then sin? 8 + cosec? @ is equal to
a)l b) 4 c) 2 d) None of these
693. If sin 6 6 + sin4 6 + sin 20 = 0,then the general value of 6 is
nm +F bnn +r nnz +F meZ +F
a)4,nn_3 )4,nn_6 c)4,nn_3 )4,1117_6
694. The general solution of sin x — 3 sin 2x + sin 3x = cos x — 3 cos 2x + cos 3x is
n7T+E b E+E (_1)nE+E d 13
a) 3 ) > 13 c) > T3 ) 2nm + cos >
695. The equation 2 cos? gsin2 x=x2+"2%,x < ghas
a) No real solution b) One real solution
c) More than one real solutions d) None of the above
696. If the angles of a triangle are 30° and 45° and the included side is (v/3 + 1)cms, then the area of the
triangle is
1 1 d) None of these
a b) V3 +1 c
) B ) ) BT
697. If n is any integer, then the general solution of the equation cos 8 — sin 8 = % is
6 = 2nm — = or 0 = 2nmw + = b) 8 = nw + I
a) § =2nm—_—orf =2nmw + - )0 =nn T
c)9=2nn+£or9=2nﬂ—7—n d)9=2nn+£or9=2nn+7—”
12 12 12 12

698. We are given b, ¢ and sin B such that B is acute and b < c sin B. Then,

a) No triangle is possible

b) One triangle is possible

c) Two triangles are possible

d) A right-angled triangle is possible
699. The value of cot? % + cot? %’T + cot? %ﬂ, is

a)o b) 3 c)9 d)1/3
700. If tan x + cot x = 2, then sin?" x + cos?" x is equal to
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1 1

a) 2n b) — : 9 : d) None of these

701. The most general value of & which satisfies both the equations tan8 = —1 and cos § = 1/\/§ will be
7m 7T 7

a)nrr+T b)nrr+(—1)”T c) 2nrc+T d) None of these
702. If sin x + sin? x = 1, then the value of cos'? x + 3 cos® x + 3 cos® x + cos® x — 1 is equal to

a) 2 b) 1 o0 d) -1
703. The side of a triangleare 3 x + 4 y,4 x + 3 y and 5 x + 5 y units, where x, y > 0. The triangle is

a) Right angled b) Equilateral c) Obtuse angled d) None of these
704. If the sides of a triangle are x2 + x + 1,x? — 1,2x + 1, where x > 1, then the largest angle is

a) 120° b) 60° c) 40° d) 30°

705. If pq, p2, p3 are altitudes of a triangle ABC from the vertices 4, B, C and A, the area of the triangle, then
pit+p;t —p3lisequal to

s—a b s—b s—c q N
A3 ) 92 )3
706.1na AABC ifa = 26,b = 30 and cos C = Z—i, thenr, =
a) 84 b) 45 c) 48 d) 24
707. The value of cos 1° cos 2° cos 3° ... cos 100° is equal to
a) 1l b) —1 )0 d) None of these
708. The value of sin% + sir1277r + sin37” is
s 1 T T 1 T
a) cot— b) = cot— c) tan— d) =tan—
) cot )5 cotoy ) tangg )ZtanTg
709. The value of x for the maximum value of V3 cos x + sin x, is
a) 30° b) 45° c) 60° d) 90°
710. sin? 17.5° + sin? 72.5° is equal to
a) cos?90° b) tan? 45° c) cos?30° d) sin? 45°
711.1fin A ABC,asin A = b sin B, then the triangle is
a) Isosceles b) Right angled c) Equilateral d) None of these
712. gin2 g = XY ; ;
sin® 6 Gy 1S true if and only if
a)x+y+0 b)x=y,x#0,y#0 Ax=y d)x#0,y+0
1 1 1 1Y .
713. If cos 0 = E(x + ;) , then 3 (xz + ;) is equal to
a) sin 20 b) cos 26 c) tan 20 d) None of these
714. sech™(sin @) is equal to
6 6 6 6
a) logtanz b) log sinz c) log cos > d) log cotz
715. The number of solutions of the equation 2°°5* = |sinx | in [-2 7,2 7], is
a) 1 b) 2 03 d) 4
716. If the equation cos(4 sin 8) = sin(A cos ) has a solution in [0, 2 7], then the smallest positive value of 1 is
Vs s Vs
I b — d)——
a) V2 V2 rm c) 2 ) W2

717. In the ambiguous case, given a, b and A. The difference between the two values of C is

a) 2¢/a? — b2 b) /a2 — b2sinZ2 A c) 2/a% —b?sin2 A d) a2 — b2

718.Iftana = (1 + 27%)7 L, tan B = (1 + 2**1)~ 1, then a + B equals

a)m/6 b) /4 c) /3 d)m/2
719. The maximum value of f(x) = sinx(1 + cos x) is
SR SR 3 33 43

b4 3 51 7 o .
720. The value of cos — + cos — + oS — + cos — + cos —, is
11 11 11 11 11
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721.

722.

723.

724,

725.

726.

727.

728.

729.

730.

731.

732.

a)o -1 1
b)7 c) 5

(1 + cos g) (1 + cos 3?”) (1 + cos %ﬂ) (1 + cos %ﬂ) is equal to
1 T 1

a) — b) cos— c) —

)5 ) cosg )5

If2 sin% =+/1+sind ++V1 —sin4, then%lies between

a) 2nrr+£and2nn+3—n,n EZ
4 4

b) 2nn—Eand2nn+E,n EZ

4 4
) 2nn—3—nand2nn—z,n €EZ

4 4
d) —o0 and 4o
Ina AABC, ifacoszg+ ccoszg= %,then a,b,c are in
a) A.P. b) G.P. c) H.P.
The value of tan 50 is

2) 5tanf — 10tan® 6 + tan® 6

1—10tan%6 + 5tan* @
5tanf + 10tan3 6 — tan® 6

1+ 10tan?6 — 5tan* @
5tan®f — 10tan36 + tan @

c
) 1—10tan?6 + 5tan* 6
d) None of these

If the sides a, b and ¢ of a AABC are in A.P., then

A .
(tan —+ tan E) :cot E, 1S
2 2 2

b)

d)1

14++2

d)
2V2

d) None of these

a)3:2 b)1:2 c)3:4 d) None of these
If in a triangle ABC
cosA cosB cosC_a b
b c  bc cd
then the value of the angle A is
s 0 T oF
)3 )3 93 )z
The value of tan @ + 2 tan(2a) + 4 tan(4a) +...+2" 1 tan(2"1a) + 2" cot(2™ a) is
a) cot (2" a) b) 2™ tan(2" a) o0 d) cota
The maximum value ofcos? (E - x) — cos? (E + x) is
3 3
V3 1 V3 3
a) - - b) - c) = d) -
) > ) > ) > ) 5
Ifa=2b=3,c=5inAABC,thenC =
2) ) b) L 9 . d) None of these
6 3 2
Ifin a AABC,—— = -2 then

cosA  cosB’
a) 2sinAsinBsinC =1
b) sin? A + sin? B = sin? C

c) 2sinAcosB =sinC

d) None of these

If 1 +sin 6 +sin 6+...00 = 4+ 2v3,0 < 0 <m,0 # -, then

)0 =3 b)6 = ¢ 6="or
Ina AABC,

a(b? + c?) cos A+ b(c? + a?) cos B + c(a? + b?) cos C is equal to
a) abc b) 2abc c) 3abc

d)6=7or =

d) 4abc

2
3
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733. If tan(m cos B) = cot(m sin 0), then the value of cos (6 - E) is equal to

1 1 1 1

a) m b) ﬁ C) m d) m
734. The number of points of intersection of the two curves y = 2sinx and y = 5x2 + 2x + 3, is

a)o b) 1 c) 2 d) oo
735.1f,ina AABC,(a+ b + c)(b + ¢ — a) = A bc, then

a)l<o b)A >4 cA)A>0 do<i<4
736. The expression cosec?4 cot? A — sec? Atan? A — (cot? A — tan? A)(sec? A cosec?A — 1) is equal to

a)l b) -1 o0 d) 2

737. The sides of a triangle are in A.P. and its area is 3/5 times the area of an equilateral triangle of the same
perimeter. Then, the ratio of the sides is

a)l1:2:3 b)3:5:7 c)1:3:5 d) None of these
738. [ [a—
Iftana=2,a>b>0andif0<a<z,then atb _ Qisequalto
a 4 a-b a+b
) 2sina b) 2cosa ) 2sina d)Zcosa
a C
vcos2a vcos2a Vsin 2a Vsin 2a
739.1fsin O 4 cos 6 = x, then sin® B + cos® 0 = %[4 —3(x% —1)?] for
a) all real x b) x% <2 c) x2>2 d) None of these

Sne = sinocy then

a) a,b,c arein A.P. b) a?,b? c?areinAP.  ¢) a,b,carein H.P. d) a?,b?,c? are in H.P
741.Ina AABC, angles A, B, C are in A.P., then
vV3—-4sinAsinC

740. If in a triangle ABC,

limy_, ac| is equal to

a)1 b) 2 c)3 d) 4
742. For all values of 0, the values of 3 — cos 8 + cos (9 + g) lie in the interval

a) [-2,3] b) [-2,1] c) [2,4] d) [1, 5]
743.1f cos A = m cos B and cotAZi = AtanBz;A, then 1is

m +1 +1
a) b) m 9 m d) None of these
m—1 m m—1

744. (T 4 (3¢ 4 (57 4 (7

The value of cos (8) + cos (8)+cos (8) + cos (8)15

1 3
a)0 b) = g2 d)1
2 2

745. If sing = %, (0 <6< g) and cos ¢ = —%(n <Pp< 37”), then sin(8 + ¢) will be

a) —56/61 b) —56/65 c) 1/65 d) —56
746. The quadratic equation whose roots are sec? 8 and cosec? 6 can be

a)x?—2x+2=0 b)x2+5x+5=0 Q)x?—4x+4=0 d) None of these
747. Ifsec = m and tan 6 = n, then £ [(m +n)+ L ] is

m (m+n)

a) 2 b) 2m c) 2n d) mn

748. Ifina A ABC, 2C = 90°, then the maximum value of sin 4 sin B is
1

a) 2 b) 1 c) 2 d) None of these
749. In a cyclic quadrilateral ABCD, he value of cos A + cos B + cos C + cos D, is

a)l b) 0 c) —1 d) None of these
750. If the angles of a triangle are in the ratio 1 : 2 : 3, the corresponding sides are in the ratio

a)2:3:1 b)vV3:2:1 c)2:V3:1 d)1:v/3:2

751 1f sin(m cos @) = cos(m sin §), then the value of cos (9 + %) equals
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) = b) : ) : d) 1
a) —= — ) ——= —
V2 2V2 2V2 V2
752. The most general solution of

21+|cosx|+cos2 x+|cos3 x|+-00 _ 4 is given by

s
a)x:nnig,nEZ
s
b) x = Znnig,n EZ
2m

) x= Znni?,n €EZ

d) None of these
753.Ifcosa + cosff =0 =sina +sinf,thencos2 a + cos2 f =

a) —2sin(a + B) b) —2 cos(a + B) c) 2sin(a + ) d) 2 cos(a + B)

. 2 .
754. The value of the expression 1 — Y 1+,Cosy - Y s equal to
1+cosy siny 1-cosy

a)o b) 1 c) siny d) cosy
755.Ina AABC,a = 2band A = 3B,the A =

a) 90° b) 60° c) 30° d) 45°

756.Ifin a AABC,A = g and AD is the median, then
a) 2AD? = b? +c? + bc
b) 4 AD? = b? + ¢? + bc
c) 6 AD? = b? +c? + bc
d) None of these
757.1f cos(8 — a) = a, cos(6 — B) = b, thensin?(a — B) + 2ab cos(a — B) is equal to
a) a’ + b? b) a? — b? c) b2 —a? d) —a? — b?

sinx

758. x x X =

If cos>.cos 5 .....cos pr—-— Zin,then

1, x 1 x 1 X .

Etan5+2—2tan2—2+...+2—ntan2—nls

x 1 x

a) cotx — cotz—n b) z—ncot (2_") — cotx

c) 1t (1) t @1 t . t(x)
—tan|—=)—tanx —cotx ——cot|==
2n 2n 2 2n 2n

759. In triangles ABC and DEF, AB = DE, AC = EF and £A = 2 £E. Two triangles will have the same area if
angle A is equal to

a)m/3 b) /2 c) 2m/3 d)5m/6
760. in (Z) sin (5% sin (75) i

The value of sin (18) sin (18) sin (18), is

a) 1/2 b) 1/4 ¢) 1/8 d) 1/16
761. If the equation sin* 8 + cos* 8 = a has a real solution then

1 1 1
Aa<-— b)a>-— -<a< d)a=0
Jas<s Jazs )5<as<1 )

762. The general solution of the equation (V3 — 1) sin® + (V3 + 1) cos 8 = 2 is

T m
a)2nm+—+—

4 12
b) nm + (—1)"E +=
4 12
2nm + Tz
ety
d)nm+ (D)= — =
4 12
763.fsinA = % and sin B = % where A and B are positive acute angles, then A + B is equal to
. n 0"
a)m )5 )3 )7
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764. The general solution of sin? 0 sec® + V3 tan® = 0 is

T

a)6=nn+(—1)”+1§,6=nﬂ,nel b)8=nm,nel

s nm

c)eznn+(—1)n+1§,nel d)9=7,nel
765. If y + cos 8 = sin 8 has a real solution, then

a) V2<y<+2 b)y >+2 y<—V2 d) None of these
766. If cos(8 — a) = a,sin(0 — B) = b, then cos?(a — B) + 2ab sin(a — B) is equal to

a) 4a’b? b) a? — b? c) a? + b? d) —a?b?
767. The equation 8 sec? 0 — 6secd + 1 = 0 has

a) Exactly two roots b) Exactly four roots c) Infinitely many roots d) No roots

768. If the sides a, b, c of a triangle ABC are the roots of the equation x3 — 13x? + 54x — 72 = 0, then the value

COS A cosB cosC .
of t+— s equal to

a b
169 61 61 169
a) — b) = ) — d) —-
144 72 144 72
769. cos* 8 — sin* 6 is equal to
6 6
a)1+251n2<5) b) 2cos?6 — 1 c) 1—Zsin2(§> d) 1+ 2cos?6
770. The value of cos 15° cos 7 % °sin7 %° is
1 1 1 1
Z b) = Z d) —
) 2 ) 8 9 4 ) 16
771. —si i
If O lies in the second quadrant, then the value of \/1 STne J1+51.ne is equal to
1+sin 6 1-sin®
a) 2sec© b) —2secH c) 2 cosec 6 d) None of these
772. The value of cos? A (3 — 4 cos? A)? + sin? A (3 — 4sin? A)? is equal to
a) cos 44 b) sin 44 a1 d) None of these
773. Let the angles A, B, C of AABC be in A.P. and let
a) 75° b) 45° c) 60° d) 15°
774. ’ ’ _
Iftanx = B,then a—+b+ ab_
a a-b a+b
) 2sinx b) 2cosx | 2 cosx 4 2sinx
a C
Vsin 2x vcos 2x Vsin 2x Vcos 2x
775.1f sinA + cos A = m and sin® 4 + cos® A = n, then
aym3—-3m+n=0 b)n3-3n+2m =0 c)m®—-3m+2n=0 dym3+3m+2n=0
776. The most general solutions of the equation secx — 1 = (\/E - 1) tan x are given by
T T
a) nm + 3 b) 2nm, 2nm + z c) 2nm d) None of these
777.1f cos(6 — @) = a,cos(6 — ) = b, then sin?(a — B) + 2ab cos(a — B) is equal to
a) a® + b? b) a? — b? c) b? —a? d) —a? — b?
778. The sum S = sin® + sin 20+... + sinn6 equals
)_1(+1)e_n6_9 b) 1 +19_n9_9
a — —_— — —_— —_— —_—
sm2 n sin > /sm2 cosz(n )0 sin > /sm2
1 no 0 8, . 8
c) sinz(n+1)9cos7/sinz d) COS%(TL+1)9COS%/SIHE
779. The sides of an equilateral triangle, a square and a regular hexagon circumscribed in a circle are in
a) A.P. b) G.P. c) H.P. d) None of these
780, y¢tan 36-1 .
Iftan 2071 = V3, then the general value of 6 is
nw m VAis nt 7m T
A= 13 b) nm + = )5 +3¢ dynm + 5
781.1f 0 € [0,5] and r € R such that 2sinf = r* — 2r? + 3, then the maximum number of values of the pair
(r,0)is

Page |46



782.

783.

784.

785.

786.

787.

788.

789.

790.

791.

792.

793.

794.

795.

796.

797.

a)6 b) 8 c) 10 d) None of these

In a triangle ABC,r =

B B C C
a)(s—a) tanE b) (s — b) tanE c) (s—»b) tanE d) (s —a) tanE
If p1, p,, p3 are altitude of a triangle ABC from the vertices 4, B, C and A, the area of the triangle, then
1 1 1
AN
cotA + cosB + cotC

a)

A

A
b)

cotA + cotB + cotC
c) A(cotA + cotB + cot ()

d) None of these

Number of solutions of the equation sin 20 + 2 = 4 sin 6 + cos 0 lying in the interval [r, 5 7], is
a)o b) 2 c) 4 d)5

If twice the square of the diameter of a circle is equal to half the sum of the squares of the sides of incribed

triangle ABC, then sin? A + sin? C is equal to

a) 1 b) 2 c) 4 d) 8
tan 9° — tan 27° — tan 63° + tan 81° is equal to
a)o b) 1 c) —1 d) 4
If sin4A — cos 24 = cos 44 — sin 24, (0 <AL %), then the value of tan 44 is
a)l 1 V3-1
) b) = ) V3 d)
V3 V3+1
In a AABC, sin A and sin B are the roots of the equation c?x? —c(a+ b)x +ab = 0,thensinC =
a) 1/4/2 b)1/2 01 d)o
Ifsin(a + ) = 1,sin(ea — B) = 1/2; a,f € [0,r/2], then tan(a + 2f8) tan(2a + f) is equal to
a)l b) -1 o0 d)1/2
1 1-a?
Ifa,.1 = ’5 (1 + a,), then cos Fidsdsto® =
a)l b) -1 c) ag d) 1/a,

If the angles of a triangle are in the ratio 1 : 2 : 7, then the ratio of the greatest side to the least s

ide is

a)(V5-1):(v5+1) b)(V5+1):(vV5-1) ¢ (V5+2):(¥V5-2) d)(V5-2):(V5+2)

InaAABC,A = Z?H,b —¢=3v3cmand A= %gcmz. Then, a =
a) 6v/3 cm b) 9 cm c) 18 cm d) 12 cm
If the radius of the incircle of a triangle with its sides 5k, 6k, and 5k is 6, then k is equal to
a) 3 b) 4 c)5 d)6
The minimum value of 251n% 4 2€08X g
91 b)2 )27 d) 215
Minimum value of ; is
3sinf—-4cos6+7
1 5 7 1

a) — b) — c) — d) -

) 12 ) 12 ) 12 ) 6

If cosec 6 = g, then cot(nm/4 + 6/2) =

a) \/% b) jg c) Jpq d) pq

. 1 t.
Suppose 0 < t < w andsint + cost = = Then, tan-is equal to

a) 2 b) 3 91 d) 5
3
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798. For what and only what values of a lying between 0 and 7 is the inequality sin @ cos® a > sin® a cos a

valid?
a)a € (0,m/4) b) a € (0,7/2) cae(n/4,m/2) d) None of these
799.1f a + B — y = m, thensin? a + sin? B — sin? y is equal to
a) 2sina sin S cosy b) 2 cos a cos § cosy c) 2sina sinfsiny d) None of these
800. If secx cos 5x + 1 = 0, where 0 < x < 2m, then x is equal to
Trw T T d) None of these
V53 b 2 )
801. ¢ a,p e (0,%) ,sina = %and cos(a+ B) = —%, then sin 8 is equal to
63 61 3 5
a) o b) o c) 3 d) 3
802. The value of sin = sin > sin >Z sin 7—”, is
147147 147 14
a) 1l b) 1/4 c) 1/8 d)v2/7

803. If 84, 6,, 03, 8, are roots of the equation sin(8 + a) = k sin 2 8 no two of which differ by a multiple of 2 ,
then 6; + 8, + 65 + 0, is equal to

a)2nm,n€e’Z b)2n+1)m,nezZ cnmnezZ d) None of these

804. The radius of the circle whose arc of length 157 cm makes an angle of%ﬂ radian at the centre is
1 1

a) 10 cm b) 20 cm 9 111 om d) 225 m
805. The value of cotd —tan @ — 2 tan 260 — 4tan 46 — 8 cot 80, is

a)o b) 1 c) -1 d) None of these
806. In a triangle ABC,b = v/3,c = 1 and £A = 30°, then the measure of the largest angle of the triangle is

a) 60° b) 135° c) 90° d) 120°
807. The maximum value of 3 cos 8 + 4 sin @ is

a)3 b) 4 )5 d) None of these

808. If the sides of a triangle are proportional to 2,v/6 and V3 — 1, the greatest and the least angles of the
triangle are

a) 120°,15° b) 90°, 15° c) 75°,45° d) 150°,15°
809.Ina AABC if r; = 16,1, = 48 and r; = 24, then its in-radius is
a)7 b) 8 c)6 d) None of these
810. The number of values of x in the interval [0, 57] satisfying the equation 3 sin? x — 7sinx + 2 = 0 is
a)0 b) 5 )6 d) 10
811. If cos? 0 = cos 26, then the general value of 0 is
nm nm
a) nm b) 2nm c) = d)—=
3 2
812. The equation 3sin2¥+2cos’x 4 31-sin2x+2sin®x — 28 js satisfied for the values of x given by
aJcosx =0,tanx =—1 b)tanx =—-1,cosx =1 c)tanx =1,cosx =0 d) None of these
813. The minimum value of 27°52* 815N 2% g
5 by 1 0 — )L
) 5 243 27
814. Let 0 < x < m/4, then (sec 2x — tan 2x) equals
a) tan?(x + /4) b) tan(x + 1/4) c) tan(m/4 — x) d) tan(x — /4)
5 s 1 1

815. The number of solutions of the equation sin® x — cos® x = (sinx # cosx) is

Ccos X sinx

a)o b) 1 c) Infinite d) None of these
816. Let cos(a + B) = %and let sin(a — ) = 15—3, where 0 < a,f < %. Then tan 2« is equal to

25 56 19 20
a) — b) — c) = d) —
) 16 )33 ) 12 ) 7
817. The value of cos 27n + cos47n + cos 67n, is
a) 1 b) —1 c) 1/2 d)—1/2
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818. Ifina triangle a cos? (g) + c cos? (g) = 32—b, then the sides of the triangle are in

a) AP b) GP c) HP d) None of these
819. £ 179529 _ 3 then the general value of 0 is
1+cos 26
s T s s
a)Znnig b)nnig ) 2nni§ d)nnig
820.1na AABC,ifa = 5cm,b = 4 cm and cos(A — B) = %, then cos C =
a) 1/4 b) 1/8 c)1/6 d)1/2
821. The number of solutions for the equation sin 2x + cos 4x = 2 is
a)o b) 1 c) 2 d) oo
822.If sin 4 + sin 6, + sin 63 = 3, then cos 8; + cos B, + cos O3 =
a) 3 b) 2 1 d)o
823. The equation k sin x + cos 2 x = 2 k — 7 possesses solution, if
a)k>6 b)2<k<6 ) k>2 d) None of these
824. Ifcos 2B = COS(A+C), thentand4,tanB,tanC arein
cos(A-0C)
a) AP b) GP c) HP d) None of these
825. If 1 is an odd positive integer, then (C(,)SAH,OSB)n (SinA+SinB)n =
sin A—sinB cos A—cosB
a) -1 b) 1 o0 d) None of these
826. If @, § are the solutions of atan 8 + bsec8 = c, thentan(a + ) =
2ac 2ac 2ac ac
) a? —c? b)cz—a2 C)612—4-62 d)az—+62
827. If tan @ + tan (9 + %) + tan (9 + 2?”) = 3, then which of the following is equal to 1?
a) tan 26 b) tan 36 c) tan? @ d)tan3 6
828.1f y = 1 + 4 sin? x cos? x, then
a)l<y<2 b)-1<y<1 c)-3<y<3 d) None of these
829.1fa + B — y = m, then sin? a + sin? B — sin? y is equal to
a) 2sina sinf cosy b) 2 cos a cos § cosy c) 2sinasinfsiny d) None of the above
830. cota+cotS+cots
Ina AABC, m =
(etbto)* b LI s d) A
a? + b? + c? (a+ b+ c)?
831. The expression tan? a + cot? a is
a) =2 b) <2 c) =-2 d) None of these
832. Form # n,if tanm 6 = tann 6, the different values of 8 are in
a) A.P.
b) H.P.
c) G.P.

d) No particular sequence
833. If in a triangle ABC,
sinA :sinC = sin(A — B) : sin(B — C) then, a? : b? : c? are in

a) AP. b) G.P. c) H.P. d) None of these
834. [ftan§ = x — ﬁ, then sec 8 — tan 6 is equal to

a) —2x l b) —i 2x c) 2x d) 2x i

"2x 2x’ "2x

835. The number of values of x € [0,2 7] that satisfy cot x — cosec x = 2 sinx, is

a) 3 b) 2 1 d)o
836. If R is the radius of circumscribing circle of a regular polygon of n-sides, then R =

a  (m a s a s a s
a) 5 Sin (;) b) 5 Cos (E) c) 5 Cosec (g) d) 5 cosec (%)
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837. ¢ Sinx 1 cosx 3 n .
If Sny —2'cosy — 2 where x,y € (0, 2), then the value of tan (x + y) is equal to

a) V13 b) V14 ) V17 d) V15
838. If sin 4 + sin B = vV/3(cos B cos A), then sin 34 + sin 3B =
a)0 b) 2 a1l d) -1
839. If tan = cot 0 tan a, then cot? (g) is equal to
sin(a + f8) sin(a — f8) cos(a + ) cos(a — )
) sin(a — ) b sin(a + f3) 2 cos(a — B) d cos(a + )

€c0s 9°+sin9° .,
840. ==_"""_ 5 equals to
€0s 9°—sin 9°

a) tan 26° b) tan 81° c) tan51° d) tan 54°
841.InaAABC,if A = 45°,b =V6,a = 2, then B =
a) 30° or 150° b) 60° or 120° c) 45° or 135° d) None of these

842. Two sides of a triangle are 2v/2 cm and 2v3 cm and the angle opposite to the shorter side of the two is %.
The largest possible length of the third side is

a) (V6 +v2) cm b) (6 + V2) cm ) (V6 —v2) cm d) None of these
843. The total number of ordered pairs (r, 8) satisfying r sin6 = 3,r = 4(1 + sin ), where r > 0 and
0 € |—m, m]is
a)o b) 2 c) 4 d) None of these
844. sin 65° + sin 43° — sin 29° — sin 7° is equal to
a) cos 36° b) cos 18° c) cos9° d) None of these
845. Ifsin B = %sin(ZA + B), then %is equal to
a)5/3 b) 2/3 c) 3/2 d) 3/5
846.1f A+ B + C = mand cos A = cos B cos C, then tan B tan C is equal to
1 1
a) = b) 2 Al d)—=
2 2
847. If sinx + cosec x = 2 then, sin™ x + cosec™ x is equal to
a) 2 b) 2™ c) 2n1 d) 2n—2
2_ 32 : _
848. 1fina triangle ABC, > b_ — Sin(A=B) ‘hen the triangle is

"a2+b2 ~ sin(A+B)
a) Right angled or isosceles
b) Right angled and isosceles
c) Equilateral
d) None of these
849.1In a AABC,cos A = cos B cos C, then cot B cot C is equal to

a) 2 b) 3 c) 1/2 d)5
850.Ina AABC ifa = 13,b = 14 and ¢ = 15, then reciprocals of 1, , and r3 are in the ratio
a)6:7:8 b)6:8:7 c)8:7:6 d) None of these

851. sin 79.+6 sin 59.+17 sin 39-+12 sin @ is equal to
sin 60+5sin40+12sin 260
a) 2cos @ b) cos 8 c) 2sinf d) sin6
852. In a triangle the angles are in A.P. and the lengths of the two larger sides are 10 and 9 respectively, then

the length of the third side can be

a)5+6 b) 0.7 AV5+6 d) None of these
853. The general value of x for which cos 2x,% and sin 2x are in AP, are given by
Vs T 3
a) nm,nw + = b) nm, nw + — o) nrr + E’ﬂ d) None of these
2 4 4" 4
854.1fa = 128 rad, then cos a + cos 2a+... + cos 18a is equal to
a)0 b) —1 ! d) £1

855. If sin 6 + cos 6 = 1, then the general value of 0 is
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856.

857.

858.

859.

860.

861.

862.

863.

864.

865.

866.

867.

868.

869.

870.

871.

872.

873.

w1 T
a) 2nm b)nm + (1) —— ) 2nm + = d) None of these

4 4 2
If 1 + sinx + sin? x + sin® x + -+ + -~ 0 is equal to 4 + 2v/3,0 < x < 7, then x =
T T T T T 2
a)g b)Z c)zorey d) sor—
If sinx 4+ siny = a and cos x + cosy = b, then tan (%) is equal to
ab a b d) None of these
a b) - c) —
) a+b ) b ) a
If sin(7r cot 8) = cos(m tan #), then cot 2 6 is equal to where n € Z
1 1
a)n—Z b)n+Z c)4n+1 d)4n -1
If the altitudes of a triangle are in AP, then the sides of the triangle are in
a) A.P. b) G.P. c) H.P. d) None of these
The value of cos g cos Z?ﬂ cos 4?“ cos 8?“ is equal to
1 b) 0 1 1
a) — c) —— d) ——
) 16 ) 8 ) 16
cosec 15° + sec 15° is equal to
a) 2v2 b) V6 c) 2V6 d) V6 +v2
IfsinA = % and cos B = — % where A and B lie in first and third quadrant respectively, then cos(4A + B)
is equal to
56 56 16 16
a) — b) —— c) — d) ——
65 65 65 65
If cot® + tan 8 = m and sec ® — cos 8 = n, then which of the following is correct?
a) m(mn?)Y/3 —n(mm?)1/3 =1 b) m(m?n)/3 —n(mn?)/3 =1
c) n(mn»)3 —mmm?)/3 =1 d) n(m?n)? = m(mn»)/3 =1
IfinaA ABC,
(sinA +sinB + sinC)(sinA + sin B — sin C) = 3 sin A sin B, then
a) A = 60° b) B = 60° c) C =60° d) None of these
Equation cos 2x + 7 = a(2 — sin x) can have a real solution for
a) All values of a b)a € [2,6] c) a€ (—x,2) d) a € (0, )
InaAABC,2A = g then cos? B + cos? C equals
a) —2 b) —1 A1l d) o
Inany A ABC,b?sin2 C + c?sin2 B
a)A b)2 A c) 3A d)4A

In a triangle the length of the two larger sides are 24 and 22, respectively. If the angles are in AP, then the
third side is

a) 12 + 2v/13 b) 12 — 2v/13 c) 2V/13 +2 d) 2v/13 -2

Ifina AABC,AD, BE and CF are the altitudes and R is the circum-radius, then radius of the circumcircle
DEF is

R 3
a)E b) 2R AR d)ER

If a, b, c denote the sides of a AABC and the equations ax?+bx+c=0andx?++v2x+1 =0havea
common root, then 2C =

a) 30° b) 45° c) 90° d) 60°
If a circle is inscribed in an equilateral triangle of side a, then area of the square inscribed in the circle is
a? a? 2a? 2a?
a) — b) — c) — d)
) 6 ) 3 ) 5 ) 3
The value of the expression cos1°. cos 2° .....cos 179° equals
a) 0 b) 1 ) 1/2 d) -1

The general solution of the equation 26°52% 4 1 = 3,275In¥ jg
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a) nmw b)nr —m ne+mn d) None of these
874.1If sin A — V6 cos A = \/7 cos A, then cos A + V6 sin 4 is equal to

a) V6sinA b) —\/7sin A c) V6 cos A d) /7 cos A
875.1fy = taﬂ, then
tan3x
a)y €[1/3,3] b)y € [1/3,3] )y €[-3,-1/3] d)y € [-3-1/3]
876. If%ﬂ < a < m,then Vcosec?a + 2 cota is equal to
a) 1+ cota b) 1 — cota c) —1—cota d) -1+ cota

877. The equation a sin x + b cos x = ¢, where |c| > VaZ + b? has
a) A unique solution
b) Infinite no. of solutions
c) No solution
d) None of these
878. The number of solutions of the equation tan 6 + sec§ = 2 cos 6 lying in the interval [0, 2 7], is
a)0 b) 1 c) 2 d) 3
879. The least positive non-integral solution of sin(x? + x) — sinwx? = 0, is
a) Rational

b) Irrational of the form \/5

c) Irrational of the form @, when p is an odd integer

Vp+1
4
880. If A and B are acute positive angles satisfying the equations 3 sin? 4 + 2sin® B = 1 and 3sin 24 —

Zsin 2/ =0, then A+2Fis equal to

d) Irrational of the form , where p is an even integer

a)0 T T T
b) > c) 2 d) 3
881. The greatest and least value of sin x cos x are respectively
1 1 1 1
a)l, -1 b)=, —= c)—,—— d)2, -2
) )5.-5 )47 )
882.1fx =X cosf —Ysinh,y =Xsinf +Ycosfandx? +4x y + y2 = AX?> + BY?,0< 0 S%,n € Z, then
s T T T
f=;,A=3B=1 b)6=-,A=3B=1 JA=3B=-10=; dA=-3B=10=
883. The number of values of x in [0, 2r] satisfying the equation 3 cos 2x — 10cosx +7 = 0 is
a) 1l b) 2 c) 3 d) 4
884. cos a sin( — y) + cos B sin(y — a) + cosy sin(a — f) is equal to
1
a) 0 b)z )1 d) 4 cos a cos S cosy
885.1f A+ B = 45°, then (cotA — 1)(cot B — 1) is equal to
1
a) 1 b) > g -1 d) 2
886. The solution of the equation [sin x + cos x]'¥$1"2*¥ =2 —7 < x < 7 s
T b T d 3
2) 5 )7 )7 )=
887. If sinx + sin? x = 1, then the value of cos? x + 3 cos® x + 3 cos® x + cos® x + 2 cos* x + cos? x — 2, is
equal to
a)0 b) 1 c) 2 d) sin? x
888. sin4% + sin* 3?” + sin* %ﬂ + sin4%n is equal to
a) 1 b) 3/2 c) 2 d)1/4
889. If sin(x + 3a) = 3 sin(a — x), then
a)tanx =tana b) tanx = tana c) tanx = tan®«a d)tanx = 3tana
890. cos a sin(f —y) + cos S sin(y — B) + cosy sin(a — ) =
a)o b) 1/2 a1 d) 4 cosa cos S cosy
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891. If sin A + cos A = m and sin3® A + cos® 4 = n, then
aym3-3m+n=0 b)n3-3n+2m=20 cgm3-3m+2n=0 dm3+3m+2n=0
892.1f (secd — 1) = (V2 —1)tan @, then 6 =

T
a)nn+§,nEZ

I
b)2nn,2nn+Z,n€Z
c2nmne€’z
d) None of these
893. The number of values of 6 in the interval [—m, ] satisfying the equation cos 8 + sin 26 = 0 is
a)l b) 2 c)3 d) 4
894. The general solution of tan (E sin 6) = cot (E cos 9) is
2 2
s
a) 0 = 2rn+§,rEZ
b)8 =2rm,re’z
s
c) o= 2rn+§ andd =2rmrez
d) None of these
895. The most general values of 0 satisfying tan 6 + tan (%ﬂ + 9) = 2 are given by

s T s s
a)Znnig,nEZ b)nn+§,nEZ c) Znnig,nEZ d)nnig,nEZ
896.1f (1 +tanf)(1 +tand) = 2,then b + ¢ =
a) 30° b) 45° c) 60° d) 75°
897. If « and p satisfying 2 sec 2a = tan 8 + cot 5, then a + £ is equal to
T T T
a) E b) § C) Z d) 4
898.1f 0 < 6 < 2m, then the intervals of values of 8 for which 2sin? — 5sin8 + 2 > 0, is
T 5t T 5T T T 51 41m
a0 o(Ea) w5 GEIEE) ol
)(6)(6n> &% )(8)66 N ™
899. Iftan A — tan B = x and cot B — cot A = y, then cot(A — B) is equal to
1 : 1 1 1 q 1 N 1
a) — — c)——— —+—
)=+ ) )55 )2+
900. 1n a AABC, if a, c, b are in A.P., then the value of %, i
a)3 b) 2 a1l d) None of these
901. tan 10° + tan 35° + tan 10° tan 35° is equal to
a)0 b)% c) -1 d)1
n : : n
902. The value of (W) (w) (where n is an even) is
sinA-sinB cos A—cos B
A—B A—-B
a) 2 tan™ ( _ ) b) 2 cot” ( _ ) c)o d) None of these

903. If sin(x — y) = cos(x +y) = %, the values of x and y lying between 0° and 90° are given by
a) x = 15°y = 25° b) x = 65°,y = 15° c) x = 45°y = 45° d) x = 45°y =15°
904. 1f5c0s2 6 +2coszg+1 =0,—m <0 <mthend =
/s /s s
a)§ b)g,cos'1(3/5) c) cos™1(3/5) d)g,n—cos‘l(B/S)

905. The value of cos x cos y sin(x — y) + cos y cos z sin(y — z)

+ cos z cos x sin(z — x) + sin(x — y) sin(y — z) sin(z — x), is

a)0 b) 1 c) 2 d) -1
906.Inany A ABC if 2 cos B = %, then the triangle is

a) Right angled b) Equilateral c) Isosceles d) None of these
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907. The equation sin x cos x = 2 has
a) One solution b) Two solutions c) Infinite solutions d) No solution

908. If the equation sin? @ — cos 6 = %, then the value of 6 lying in the interval 0 < 0 < 2mis

T 51 T 21 41 5m 3n
a)—,— b) =, — ) —,— d) —,=
)35 )35 )5 )=
909. Ifin a triangle ABC,% = C:—za = al—;b then cos A is equal to
a)1/5 b)5/7 c) 19/35 d) None of these
910. If f(x) = cos? x + sec? x, its value always is
a) f(x) <1 b) f(x) =1 2>fx)>1 df(x)=2
911. The values of x between 0 and 2 which satisfy the equation sin xvV8 cos2 x = 1 are in AP. The common
difference of the AP is
T T 3m 5n
a) 3 b) 7 ) 5 d) 5
912. The maximum value of 12 sinf — 9sin? 4 is
a)3 b) 4 )5 d) None of these
913. tan|x| = |tanx |, if
a)x € (—kn,(Zk — 1)E),k €Z
2
T
b) x € <(2k - 1)E,kn>,k eEZ
O xe(-@k+1s,~kn)u(km2k+1)2),kez
2 2
d) None of these
914. If tan 6 + tan 20 + /3 tan B tan 26 = /3, then
en+ 1)m 6n + 1)m
o= DT e o= DT e
18 9
3n+ 1r
C)6=( u ) vnel d) None of these
915. Ifina AABC, we define x = tan%tang,y = tan%tangand z = tanAz;Btang, thenx+y+z=
a) xyz b) x%yz c) x%y?z? d) None of these
916. If cos x = 3 cos y, then 2 tan% is equal to
y—Xx xX+y y—X x+y
a) cot (T) b) cot( 2 ) c) cot (T) d) cot( > )
917. The value of sin 85°-sin 35° .
€0s 65°
a) 2 b) —1 Al d) o
918, tan 80°—tan 10° is equal to
tan 70°
a)o0 b) 1 c) 2 d)3
919. If tan? 6 = 2tan? ¢ + 1, then cos 26 + sin? ¢ equals
a) -1 b) 0 a1 d) None of these
920. Simplest form of 2 is
\/2+\/2+\/2+2 cos 4x
X d)1
a) secz b) secx C) cosec x
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3. TRIGONOMETRIC FUNCTIONS

: ANSWERKEY :

1) a 2) b 3) d 4) a|189) a 190) c 191) d 192) c
5) c 6) c 7) b 8) d|{193) c 194) a 195) b 196) d
9) b 10) a 11) a 12) b|197) a 198) d 199) c 200) a
13) b 14) b 15) a 16) a|201) b 202) c 203) a 204) a
17) d 18) a 19) a 20) c|205) c 206) c 207) b 208) a
21) a 22) a 23) a 24) b(209) a 210) a 211) b 212) b
25) b 26) ¢ 27) d 28) b(213) c 214) a 215) c 216) d
29) ¢ 30) c 31) c 32) a|217) b 218) a 219) a 220) d
33) b 34) c 35) b 36) a|221) b 222) d 223) c 224) c
37) ¢ 38) a 39) b 40) a|225) b 226) b 227) c 228) c
41) d 42) a 43) b 44) «c|229) b 230) b 231) b 232) a
45) a 46) b 47) b 48) d|233) b 234) c 235) a 236) a
49) a 50) b 51) a 52) a|237) b 238) a 239) b 240) a
53) ¢ 54) b 55) d 56) c|241) c 242) c 243) a 244) d
57) d 58) ¢ 59) ¢ 60) a|245) b 246) b 247) a 248) d
61) ¢ 62) ¢ 63) ¢ 64) c|249) a 250) d 251) b 252) a
65) b 66) d 67) b 68) cc(253) d 254) a 255) b 256) a
69) ¢ 70) c 71) d 72) «c¢|257) b 258) c 259) b 260) a
73) b 74) b 75) b 76) c|(261) d 262) a 263) a 264) d
77) ¢ 78) a 79) b 80) d|265) d 266) d 267) b 268) c
81) b 82) d 83) ¢ 84) b(269) b 270) d 271) b 272) a
85) d 86) ¢ 87) ¢ 88) «¢(273) a 274) b 275) b 276) c
89) b 90) ¢ 91) d 92) «¢|277) b 278) a 279) c 280) b
93) b 94) d 95) a 96) a|(281) c 282) c 283) b 284) a
97) d 98) ¢ 99) ¢ 100) b|285) c 286) d 287) b 288) b
101) c 102) c 103) c 104) d|289) c 290) b 291) c 292) c
105) b 106) c 107) b 108) d|293) c 294) c 295) b 296) a
109) a 110) a 111) b 112) a|297) d 298) d 299) b 300) b
113) a 114) a 115) a 116) d|301) c 302) b 303) a 304) b
117) ¢ 118) b 119) b 120) ¢ |305) a 306) d 307) a 308) c
121) d 122) b 123) b 124) b|309) c 310) b 311) a 312) d
125) a 126) a 127) a 128) a|313) b 314) c 315) d 316) d
129) b 130) d 131) b 132) a|317) a 318) a 319) b 320) b
133) b 134) d 135) b 136) d|321) a 322) d 323) b 324) a
137) b 138) c 139) d 140) b|325) a 326) d 327) c 328) b
141) c 142) b 143) a 144) b|329) b 330) b 331) a 332) d
145) b 146) b 147) c 148) d|333) a 334) b 335) a 336) b
149) c 150) b 151) a 152) a|337) c 338) b 339) b 340) c
153) d 154) a 155) b 156) a|341) a 342) a 343) c 344) d
157) a 158) a 159) c 160) a|345) b 346) a 347) a 348) b
161) c 162) a 163) d 164) b|349) b 350) c 351) c 352) c
165) a 166) c 167) b 168) b|353) ¢ 354) d 355) b 356) b
169) c 170) a 171) a 172) a|357) c 358) d 359) d 360) c
173) d 174) d 175) b 176) d|361) d 362) a 363) a 364) c
177) a 178) a 179) d 180) d|365) c 366) d 367) b 368) b
181) d 182) a 183) d 184) c|369) ¢ 370) a 371) b 372) b
185) b 186) d 187) c 188) ¢ |373) a 374) c 375) b 376) d
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377)
381)
385)
389)
393)
397)
401)
405)
409)
413)
417)
421)
425)
429)
433)
437)
441)
445)
449)
453)
457)
461)
465)
469)
473)
477)
481)
485)
489)
493)
497)
501)
505)
509)
513)
517)
521)
525)
529)
533)
537)
541)
545)
549)
553)
557)
561)
565)
569)
573)
577)
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378)
382)
386)
390)
394)
398)
402)
406)
410)
414)
418)
422)
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430)
434)
438)
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450)
454)
458)
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466)
470)
474)
478)
482)
486)
490)
494)
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506)
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522)
526)
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534)
538)
542)
546)
550)
554)
558)
562)
566)
570)
574)
578)
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581)
585)
589)
593)
597)
601)
605)
609)
613)
617)
621)
625)
629)
633)
637)
641)
645)
649)
653)
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661)
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669)
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681)
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709)
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582)
586)
590)
594)
598)
602)
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610)
614)
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622)
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583)
587)
591)
595)
599)
603)
607)
611)
615)
619)
623)
627)
631)
635)
639)
643)
647)
651)
655)
659)
663)
667)
671)
675)
679)
683)
687)
691)
695)
699)
703)
707)
711)
715)
719)
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584)
588)
592)
596)
600)
604)
608)
612)
616)
620)
624)
628)
632)
636)
640)
644)
648)
652)
656)
660)
664)
668)
672)
676)
680)
684)
688)
692)
696)
700)
704)
708)
712)
716)
720)
724)
728)
732)
736)
740)
744)
748)
752)
756)
760)
764)
768)
772)
776)
780)
784)
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785)
789)
793)
797)
801)
805)
809)
813)
817)
821)
825)
829)
833)
837)
841)
845)
849)
853)

TEe O T A D e D an T Y T e

786)
790)
794)
798)
802)
806)
810)
814)
818)
822)
826)
830)
834)
838)
842)
846)
850)
854)

TO TR ML a0 00 e

787)
791)
795)
799)
803)
807)
811)
815)
819)
823)
827)
831)
835)
839)
843)
847)
851)
855)

TN T Y QAT T QY0 T Y Te

788)
792)
796)
800)
804)
808)
812)
816)
820)
824)
828)
832)
836)
840)
844)
848)
852)
856)

a o v aan v L oo e g e oo o

857)
861)
865)
869)
873)
877)
881)
885)
889)
893)
897)
901)
905)
909)
913)
917)

[ T T "I -V I = VI o R = VY o B — VR = S I VI R o o o T = o

858)
862)
866)
870)
874)
878)
882)
886)
890)
894)
898)
902)
906)
910)
914)
918)

6 60 a6 g L T o6 g e TT o QT

859)
863)
867)
871)
875)
879)
883)
887)
891)
895)
899)
903)
907)
911)
915)
919)

o aT aQaaT oo n T v adae

860)
864)
868)
872)
876)
880)
884)
888)
892)
896)
900)
904)
908)
912)
916)
920)
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3. TRIGONOMETRIC FUNCTIONS

: HINTS AND SOLUTIONS :

1 (a) We have,
It is given that tan 8, cos G%Sin @ are in G.P. cos(f + ¢) = mcos(6 — §)
1 1 cos(0 — &)
~ cos? 0 =tan@ X gsin9 = m_ cos(8 + )
= 6cos3 6 = sin2 @ =>1+m_2cost9cos<1)
= 6c0s30 +cos?2—1=0 1-m 2sinfsin¢
= (2cosf —1)(3cos? 0 +2cosf+1) =0 = tan @ tan =1_—m:tan9 = _mcotq)
1 1+m 1+m
= cosf = > [ 3cos?6 6 (o)
+2cosf + 1 # 0 for real 8] We have,
s sin(m cos 8) = cos(m sin 8)
>0=2nnmn+—,n€Z T
3 = sin(m cos ) = sin (— — msin 9)
2 () s
sin47° — sin 25° + sin 61° — sin 11° = mcosf =——msinf
= 2 cos 36°sin 11° + 2 cos 36° sin 25° 1
= 2 cos 36°[sin 11° + sin 25°] = cosf +sind =2
) 360 [2 _ (25o + 11°) (25o — 11°)] 1 1 1
= 2cos sin(————) cos | ——— = cosf +—sinh = —
2 2 V2 V2 22
= 4 cos 36°sin 18° cos 7° ( n) 1
V5+1\(V5-1 5-1 =cos(0-7)="F
= 4< >< >cos 7° = cos 7° 4 22
4 4 4 7 (b)
= cos7° Clearly,
3 (d) a’ +b? = a?—b?forall |a| # |b] # 0
Given, 2sin’x+5sinx—3=0 (12+b2> a2+b2<
= (2sinx—1)(sinx+3)=0 :>az—b2_1or'a2—b2__1
. 1 . 2 2
= sinx == [+vsinx # -3 . _a“+b° .
2 [ ] ~secl = Z 2 is meaningful
Yy a?+b?

Thus, sec8 =

h _________________ y=1 a?-b?
2 .
ﬁ /‘/—\\ N only if

gives real values of 8 if and

olx Uzn 3T lal =# |b] # 0
6 8 (d)
. . 1 , 1
It is clear from figure that the curve intersect the Given that, sin A = e and sin B = 7
line at four points in the given interval We know that,
Hence, number of solutions are 4 sin(A + B) = sinA cosB + sin B cos A
e 1 1 1 1
We have, - -t = T
secftan =2 V10 V5
= sinf = V2 cos? 6 1 (4 1 |9
=— |-4— [—
= sinf = V2 —V2sin% 0 V1045 5410
= V2sin?6 +sinf — V2 =0
(V2sin6 —1)(sin6 +v2) =0 ! (2+3) > 1
= - = = — = |— = —
V50 V50 V2
=2sinf—1=0 T
1 T T = sin(4 + B) = sin—
>sinf=—=sin—-—=60=nn+(-1)"—,nez 4
V2 * * A+B z
= =—
5 (d 4
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10

11

12

13

(b)
Now, 1 + | cos x| + cos? x + | cos3 x|+... 00 =
11—/cosx/

1

. — 23
: 81—|cosx|_4
3 6
WZZ $1:2—2|COSX|
1
= ==
| cos x| >
+1
= =+-=
cos x to
T mW2m  2mW
:xz_l__l_l__
3" 3" 3 3
~ Number of solutions = 4
(a)
We have,
. 15m | 7m | 3m
sin 32 51n16sm 3
_15m  14m 12m
= sin 32 sin 32 sin 32
_ T 21 41
—c0532c0532c0532
. 3 £
sm(Z ><32)_ 1

23 sin% 8V2 cos (135—:)

(@)

sina+sinf +siny —sin(a + f +y)

=sina +sinf + siny
—sina cosff cosy
—cosasinf cosy
—cosacos fsiny
+ sina sin § siny

= sina(1l — cos S cosy) + sin B (1 — cosa cosy)
+ siny(1 — cos @ cos B)
+ sina sin §siny

~sina +sinf +siny > sin(a + § +7y)

sinfa + 5 +y)
sina + sin 8 + siny

(b)

( 107 N 37‘[) N ( 8w N 5n)
COS 13 COS 13 COS 13 COoS 13
_5 ( 13m ) ( n )

e ox13) %13

42 (1311) ( 3 )
S\2x13) “*\2x13

_5 n( 7TL’+ 3n>_0
= cos2 cos26 cos26 =
(b)

sin 120° cos 150° — cos 24-0° sin 330°
= —cos 30°sin 60° — cos 60° sin 30°

= —sin(60° + 30°) = —1

14

15

16

17

(b)
We have,
a b
sinA  sinB
) bsinA 8sin30° 4
= sinB = = ==
a 7 7
Thus, we have, b > a > bsin A

Hence, angle B has two values given by
sinB =4/7
(@)

Given, cos(0 — a), cos 0 and cos(0 + a) are in HP

1 1 1

2 1 4 1
= =
cos® cos(0—a) cos(0+ a)

_ cos(a +0) + cos(6 — )
- cos? 0 —sin?a

2 2cosOcosa

cosB® cos?20 —sinZa
= cos? 0 — sin? @ = cos? B cos o
= c0s20(1 — cosa) = sin’a

a a a
2 2 ) in2 2
= coS 6(2 sin 2) = 4sin 2cos >

a a
= COSZGSQCZE =2 = cosesecz =+2

(@)

~ sin2x + cos4x = 2

It is possible only when
sin2x = landcos4x =1

T
=>2x:2nn+z and 2x = 2mm

T
s x=nm+—andx =mm,n€l

4
Then, solution= (nn + %,n € I) N(mn,mel)=
¢
(d)
We have,
29_ 2
cosec " 1—-cos26
- cosec? i + cosec? n + cosec? 3
h 7 7 7
2 2 2
= T an 61
1—cos=— 1—cos— 1-cos—
7 7 7
_ 2 4 2 4 2 h
T1-a 1-b 1-c Ve
_ 27'cb_ 41 _ 6m
a—cos7, —cos7,c—cos7
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18

19

20

_ 3—2(a+b+c)+ab+bc+ca
~ "1—abc+ab+bc+ca—(a+b+c)
We know that

21 4-7T+ 4 67'c+ é6m 21
cos 7 cos 7 cos 7 cos 7 cos 7 cos 7
_ 21 4 41 4 6m _ 1
= cos 7 cos 7 cos T =73

d 2n 41 61 - 18
and, cos 7 cos 7 cos - =

i.e.ab+bc+ca=a+b+c=—%andabc:%
T 21T 3n

. 2 2 2
. cosec” - + cosec” — + cosec” —
7 7 7

1\ -1
2320 +5)
= T 1 1 =398
1-1-141
8 2 ' 2
(@)
4sin®x + 3cos?x = 4sin?x + 3 — 3sin?x
=sin®x + 3

. . . Vs
Maximum value of sinx is 1 atx = >

Maximum value= (1)? + 3 = 4

(@

2+\]2+\/2+-~-+,/2(1+c059) (n numbers

0
24+ |2+ [24+...+ (2+2cos§) [(n

_

— 1)numbers of 2's]

= /2 + 2cos(8/2"1)

=/2{1 + 2 cos2(8/2") — 1} = 2 cos(8/2")

(<)
Given, S, = cos™ 6 + sin™ 0
= 38, — 2S¢ = 3[(cos* 8 + sin* 6)]

— 2[cos® 6 + sin® 0]
= 3[(cos? 0 + sin? §)? — 2sin? G cos? 0]
—2[(cos? @ + sin? B)(cos* 6

+ sin* @ — cos? @ sin? )]
= 3[1 — 2in? 6 cos? 8] — 2(cos? O + sin? 9)
[(cos? @ + sin? ) — 3 cos? O sin? 0]
=3 —6sin?6 cos?6 — 2 + 6cos? O sin? 6
=1

21 (a)
Since, tan 2x = tan%
2
= 2x=nn+;:2x2—nnx—2 =0

nm+ Vn?n? + 16
4

= x =

22 (a)
We have,
tan3 x —tan2 x

1+tan3xtan2x

I
=>tan(3x—2x)=1=>tanx=1=>x=nn+z

But, for this value of x, we have
tan2x =tan(2nmw + m/2) = ©
Which does not satisfy the given equation as it
reduces to an indeterminate form
23 (a)
Since, (cot a1)(cotay) ... (cotay) =1

= (cos @;)(cos ay) ... (cos ay,)
= (sinay)(sinay) ... (sin ay)

= cos? a; cos?a, cos?ay,
sin 2a4 sin 2a; ...sin 2a,
= o

= C0S a7 COSQy COS Ay,
1/2

sin 2a4 sin 2a,__sin 2a,
=( 2" )

Since, maximum value of sina = 1

~ Maximum value of cos a4 ...cos a, = 72

24 (b)
Wehave, A+ B+C=m
.t At 5 t Bt ¢ t t =1
o an2 an2+ an2 an2+ an2+ anz—
>xy+yz+zx =1
A B c
Wherex=tan;,y=tan;,z=tan;

Now,(x —y)2+(y—2)?+(z—x)?=0

=2 sz >2 ny

:sz szy

N zxZ >1 [ ny =1 (From (i))]
A B Cc

=>tan2§+tan2—+tan252 1

2
Thus, the minimum value of tan? % + tan? g +
tan2¢2is 1
25 (b)
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26

27

28

29

30

Let a be the first term and d be the common
difference of the A.P. Then,d = 5°,a = 120°.
Since the sum of all interior angles of a polygon of
n sides is

(2n —4) x 90° = (180n — 360°)

n
5 {240 + (n — 1)5} = 180n - 360

n
:5[48+n—1]=36n—72

=>n?+47n = 72n — 144
>n?>—-25n+144=0=n=16,9

For n = 16, the last term of the A.P. is more than
180°. Therefore, n #+ 16. Hence,n =9

(<)

3sin?x —7sinx+2=0

= 3sin?x —6sinx —sinx+2=0

= 3sinx(sinx —2) —1(sinx —2) =0

= (3sinx —1)(sinx —2) =0
=

o1 )
sinx = or

1

= sinx =3 ( sinx # 2)

Letsin‘lé =a0<a <g
Then, o,m—a,2n+ o, 3 — a,4m + o, 5T — @ are
the solutions in [0, 51]

~ Required number of solutions = 6

(d)

We have,

tan(A + B) =pandtan(A —B) = q

~ tan 24 = tan{(4A + B) + (A — B)}

o tan 24 = tan(A + B) + tan(4 — B) _p +q
1—tan(A+B)tan(A—B) 1-pq
(b)

Given that, tan 0 = /3 = tang = 0= nﬂ+§

For-m <0 < 0putn = -1, we get
_ T —2T —4T

9——1‘[+§—T or ——

(©

We have, sin?0 +sin6—2=0
= (sin® — 1)(sin6+2) =0
=sin® =1,sin0 = -2

But sin® # —2

+sin® =1 = sin—
S SIng = —Slnz

Vs
=2 0=nw+ (_1)115
(9

Given, tanx + secx = 2cos x

On multiplying by cos x # 0, we get
sinx +1 = 2cos?x

= sinx +1=2(1—sinx)(1 + sinx)
= (sinx +1)(2sinx—1)=0

32

33

34

35

1

= sinx = —1and sinx = >
s sinx # -1 (~ cosx # 0)
] 1
. smx=§
T 51
> r=5%
(@)

We have, 2 cos?x +3sinx—3 =0
=2 —2sin?x+3sinx—3=0
= (2sinx — 1)(sinx —1) =0

1

= si ==

sinx =5

= x = 30°150°,90°

(b)
We have,
x y _ z

COSB:COS(@—Z?T[)_COS(9+2?”)

Therefore, each ratio is equal to

or sinx =1

X+y+z _xXty+z
c059+cos(9—2?n)+cos(9+2?ﬂ)_ 0
>x+y+z=0
()

Given,aseca =d + ctana ...(i)
and bseca =c—dtana ..(ii)

On squaring and adding Egs. (i) and (ii), we get

(a? + b?) sec’a
= d2
+c?tan’«a
+ 2dctana + c?
+ d?tan?a — 2dctana

= (a? + b?)sec’a
=c?(tan’a + 1) + d*(1 + tan? )

= (c®> +d?)sec’a

~a%+b?=c?+d?

(b)
T 21 321
cos o5 cos oE ... COS oC
3 s 21 251
= cos 65.cos oC ... COS oE
. 2°m . 65T
sin— sin—
_ 65  _ 65
26sin— 64 sin—
65 65
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36

37

38

39

40

42

. s
_sin (n — E) B i
"~ 64sin~ 64

65

()
The LHS of the given equation is less than 2 and
RHS is greater than or equal to 2. Therefore, the
equation has no solution
(©
We have,
sind =sinB,cosA=cosB>A=2nn+B
Clearly, this satisfies both the relations for all
nez
()
We have,
3 + cot76° cot 16°

cot 76° + cot 16°
_ 3sin 76° sin 16° + cos 76° cos 16°

"~ cos 76° sin 16° + sin 76° cos 16°
2 sin 76°sin 16° + (cos 76° cos 16° + sin 76° sin

sin 76° cos 16° + cos 76° sin 16°
cos 60° — cos 92° + cos 60°

sin 92°
_1-—cos92° 2 sin? 46° _ an 46°
sin92°  2sin46°cos46° T
= cot 44°
(b)
We have,

1 + sin* x = cos? 3x

= sin?3x +sin*x = 0

= sin3x = 0and sin4x =0

= 3x =0,+m, +2 m,+3m, +4n, +5m, +6m, +71
and,

4x = +nm,n=0,12,..,10=>x =0, +m, +2m
The largest positive value of x is 2r

(@)

We have,

cosA+2cosB+cosC =2

= cosA + cosC = 2(1 —cosB)

A+C A—C_, B
> Cos 2 = 4 SIn )

A—C) B

= 2 cos

= 4sin—
Sll’l2

5 B (A_C>—2(2 . B B)
= cos — cos (— = sin = cos 5

2 si (A+C) (A—C) 2<2_B B)
= = — —
sin > cos > sin > cos >
= sindA+sinC = 2sinB

=>a+c=2b=>a,b,carein AP.

=>2cos(

(a)

tan4A +tanB = aandtanAtanB = b
tan(A + B) = tanA + tanB _a
an " 1-tanAtanB 1-b

43

44

Now, sin?(A + B) = %[1 —cos2(A+ B)]

1 1—tan?(A + B)
=§[1_1+tan2(A+B)
3 [ tan?(A + B)

~ |1 +tan2(A + B)
a?/(1 — b)?
T aZ+(1-b)?2

(1-b)?

a2

“ETa-e
(b)
Since, (a — b) sin(6 + ¢) = (a + b) sin(6 — P)

= a{sin(0 + ¢) —sin(6 — ¢)}
= b{sin(B — ¢) + sin(6 + )}

= 2asin ¢ cos 0 = 2b sin O cos ¢
= atand = btanB

¢ e
Zatan2 2b tan2

(D)

—tan2® T 1 _fan2®
1tan2 ltanz

: ] :
Since, a tan > b tan% =c (given)

0 b tan%+c
= tanE =

..(ii)

From Egs. (i) and (ii), we get

atan 9 (b tan%+c)
2 _ a
1 — tan? % - (b tan%+c)2
aZ

= tan%(a2 —b%2—c?) =bc (1 + tan? %)

¢

2 tanE _ 2bc

1+tan2% a?-b%—c?

Now,sin¢ =

()

Given equation is

sin x cos 3x = sin 3x cos 5x

= 2sinxcos3x —2sin3xcos5x =0

= sin(3x + x) — sin(3x — x) — sin(3x + 5x)
+sin(5x—3x) =0

= sin4x —sin2x —sin8x +sin2x =0

sin4x —sin8x = 0

4x +8x\ . (8x —4x
=>2cos( > )sm( > )=O

= 2cosb6xsin2x =0

= cosbx =0 or sin2x=0
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45

46

47

48

49

= 6x=(2n+1)§ orx=nz—n

= x=(02n+1)= orx =—
12 2
m mw 3m 5w

=0 € [0 n]
212712712 "2
. Number of solutions is 5

(a)

cos? A + cos? B + cos? C

_ 1+cos2A 1+ cos2B

2 + 2
1
=1 +§(cos 2A + cos 2B) + cos? C

= X

+ cos?C

2
=1+ > [cos(A + B) cos(A — B)] + cos?C

=1+ cosC cos(A — B) + cos C cos(A + B)
=1+ cos C[cos(A — B) + cos(A + B)]
=14+2cosCcosBcosA
= cos? A + cos? B

+cos?C—2cosAcosBcosC =1

(b)
Given, cosx+sinx=%
1+ sin2 1
= = —
sin 2x 2
2tanx -3
5 — = —
1+ tanx 4
= 8tanx = —3 — 3tan®x

= 3tan?x +8tanx+3=0
—8+V64—36 —8+2V7
6 N 6

<4J_r\/7>
= = —
3

(b)
We have,

cos(a + B) = %and sin(a — B) = g

= tanx =

= sin(a + B) = %and cos(a — B) = g

Now,
sin 2a = sin{(a + B) + (a — B)}
= sin 2a = sin(a + B) cos(a — B)
+ cos(a + B) sin(a — B)
4 12 3 56

:51n2a=Exg+ﬁx§—%
(d)

We have, sin® 2x = 1 + cos'® x

Minimum value of RHS = 1 and maximum values
of LHS = 1. Therefore, solution is possible only
when sin!® 2x = 1 and cos'® x = 0. But this is not
possible. Therefore, it has no solution.

(@)

We have,

P+Q+R=7randR=§

50

51

52

53

o
+
)
Il
| 2

==+

N[ o
N

+

N o
NS D

= tan(

)=1

P P .
= tan-+ tanZ = 1 — tan=tan2 (D)
2 2 2 2
Q

o P
It is given that tan > and tan Sare the roots of the

equation ax? + bx +c¢c =0

tan£+tan2= —Eandtanﬂtang=£
2 2 a 2 2 d

Substituting these values in (i), we get

b c
——=1—-—>-b=a—-c>a+b=c

a a
(b)
We know that,
—Ja?2+b2<acosf +bsinh <+ a?+ b2
& —V3+1<+V3sinx+cosx <vV3+1

= —2 <+3sinx+cosx <2
But, V3sinx + cosx = 4
Hence, given equation has no solution

(@)
We have,
cos @ _ sin @
a b
cos@ sin@ cos? @ + sin2 6
= = =
a b a? + b2
7] dsin@ —b
= Ccosb = andsin @ =
%+ b2 Vi b2
a b
= 20 + bsin 20
sec 20 + cosec 260 acos +bsin
a b

= +
sec260 cosec 20
= a(cos? 6 — sin? 0)
+ 2bsin @ cos 0

a b (a? —b?)  2ab?

= + = =a
sec28 cosec 20 a?+b%2  a?+b?

(@)
We have,

) T V4
y = sm(x+g)+cos(x+g)

T
=\/Ecos(x+g—z)
T

:y=\/§cos(x—ﬁ)

. . Vs . T
= y is maximum for x 5= Oie.x =5
(c)
We have,

y —z = a(cos? x — sin® x) + 2b sin 2x
+ c(sin? x — cos? x)
= y —z = acos 2x + 2b sin 2x — c cos 2x
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54

55

56

57

=y —z = (a—c)cos2x + 2bsin 2x

Now,
1—tan’x (a—c)® —4b?
cos 2x + 1+tan?x (a—c)? + 4b?
And,
) 2tanx 4b(a —c)
sin2x = 1+tanZx (a—c)?+ 4b?
(a—oc)[(a—c)? —4b?] +8b%(a—c)
0T (a—c)? +4b?
=a—c
(b)
[tis given that%sin X, cos x,tan x are in GP

1
ncos?x = gsinxtanx

= 6cos?x = sinxtanx
= 6cos3x+cos?x—1=0

1
= (cosx—z) (6cos?x +4cosx+2)=0

= COoSXx =

N =

[ cos?x

+4cosx+ 2

= 0 has imaginary roots]

A
= COoSXx = COS§

T
:x=2nni§,n€Z

(d)
We have,
a?sin2C + c?sin 24
= 2a?sinC cos C + 2c? sin A cos A
= 2(2R sin A)?sin C cos C
+ 2(2R sinC)? sinAcos A
= 8R?sin? Asin C cos C + 8R?sin? CsinA cos A
= 8R?sinAsinC sin(4 + C)

= 8R%sinAsinBsinC [+A+C=m—B]
= 8R? x a X b
B 2R " 2R
- sind = a B - b
c | sind = -, sinB =,
2R .
andsinC = R
_abc_4A
==
(o)
@108 (cosh™2) = cosh=1(2) = log(2 + /22 — 1)
=log(2 +V3)
(d)

We have, x+£=2c059

1 3
= (x+;) = (2cos 9)3

3 1 1 1
> x +—3+3x.—(x+—) =8cos36
x x x

58

59

60

62

63

3 1 3
> X +F+3.2c056=8cos 0

= x3 +iz 2(4cos3 8 —3cosh)
3

= 2 cos 36
(c)
T
A+B=Z = tan(A+B) =1
tanA + tan B

- -
1—tanAtanB
= tanA +tanB +tanAtanB =1

= (1+tanA)(1+tanB)=1+1=2

(o)
We have,
COS X 1 —sinx
CcoS x -
1—sinx CoS X

(1 —sinx)cosx ~ 1—sinx
=2forallx eR

Hence, required value = 2

{cos2 x + (1 —sin x)z} 2 —2sinx
= cos x =

(a)
We have,

T 2T 3n 4 5 6n 7T
cos 15cos 1c cos 15 cos 1 cos 15 cos 15 cos 15
_{ T 21 41 871}{ 3n 671}
= coslscoslscoslscos15 c0515c0515 o]

; 4T ; 2\ 37
_ _sm(Z 15)xsm(2 X 15))(1
24 sin = 22 sin 32 2
15 15
sinlé—” sinlz—” 1 1 1 1 1
__ .1571 _1§nx—=—><—x—=—
16sin— 4sinx 2 16 4 2 128
15 15
(o)
1+tan9_3 3tanB — tan® 0
1—tan® 1—3tan20

On simplification, we get
3tan*0 — 6tan’0 +8tan6—1=10

~ Product of roots =tana -tanf - tany -
tan6=—-13

(c)
We have,
el Y7
anz— 3
1—tanzg 1—2
~cosC = >cosC =——===
1+tan2§ 1+g 8
Now,
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65

66

67

1
cz=a2+b2—2abcosC=25+16—40x§

=36
=>c=6

(0)
tana + 2tan 2a + 4 tan4a +

tan 8a
4(1 — tan? 4a)

=tana + 2tan 2a + 4 tan4a +
tan4a

2tan@
1 —tan26
4tan?4a + 4 — 4tan? 4a
tan 4a
4(1 — tan? 2a)
2tan2a
2tan?2a + 2 — 2tan? 2a
tan 2«
2(1 —tan? @)
2tana
_tan2a+1—tan2a_ 1
(b)
We have,
sin @ — cos @ = Min{1,x? — 4x + 6}
XER

[ tan 20 =

=tana + 2tan 2a +

=tana + 2tan 2a +

=tana +

=tana +

= cota

tana tan a

= sinf — cos @

_1 [ wx2—4x+6
=((x—-2)?+2=2forallx
T 1
:sin(@——)=—
VARG
T T
:sin(B—Z) =sinZ

S 0— L cnr+(-D" S nez
Z=nw 2

T T
>0=nr+(-D"—+—-,n€eZ

4 4
(d)

We have,

X
tani = cosecx —sInx

x 14tan?Z
= tan= = Z_
2 2tan§ 1+tan2§

2 tan=
2

:>2t(1+t):(1—t)2,wheret:tan2§
St2+4t—-1=0=>t¢
X
— _ v b — 27
=—-2++V5 [.t—tan2>0]

(b)
We have,
cosC +cosA cosB
+
c+a b
_ bcosC+ bcosA+ ccosB +acosB
- (c+a)b

|

68

69

70

72

73

_(bcosC + ccosB) + (acos B + b cos A)

(c+a)b
_atc 1
“(c+ab b
(9

sin 12° sin 48° sin 54°
1

=5 [cos 36° — cos 60°] cos 36°

_1[\/§+1 1H\/§+1]_1

= — —_ E -

2| 4 4 8
(9
We have,

sina =sinf,cosa = cosf
= sina —sinff =cosa —cosfS =0

e BtB @B atB  a—f
cos > sin > = sin 5 sin >
=0
a—p
= si =0
sin 5
()
We have,
sinB sind B bsinA 8sin30° 2
= = = = = —
b a st a 6 3
(<)
We have,
32 SinESiHT
= 16(cos 24 — cos 34)
=16(2cos?A—1—4cos® A+ 3cosA)
16(2 ? 1-4 27+3 3) 11
= X — — —_ —_—— X -] =
16 64 4
(b)

We know that the distance of the orthocentre O of
A ABC from the vertices are given by

OA = 2Rcos A, OB = 2R cosBand OC = 2R cos C
= 0A:0B:0C =cosA:cosB:cosC
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75

76

77

(b)
We have, tan(a + B) =

tan a+tan 3
l1-tanatanf

1
1+ 2%+

vtana = 1 andtanf3 =

+27%
1 1

1 +1
1+5x 142%

~tan(a + B) = T T
1 1+2ix ’ 1+2x+1

2 4222 42" +1
1+2%4+22% 42220 - 2%

= tan(a + B) =
=>tan(a+p) =1

T
> CZ+B=Z

(b)
We have,

0+« 0—a
tan( . )tan( - )
B 2 sin (9; ) sin (B_Ta)

2 cos (942'“) cos (B_Ta)

(cos@ — cosa)

cosO + cosa
(cosacos B — cos a) cosa(cosf—1)

cosa(cosf + 1)

cosacosf + cosa

_1—cosp , B

—— =tan“ -

" 1+cosf 2
(©

(1) cotf —tanB = 2
= 2cot20+2 = tan20=1

T T
= 29=nn+Z = 6=(4n+1)§

(2) The given equation can be written as
2sinxcosx +2cos?x—1+sinx +cosx+1=0
= (2cosx + 1) (sinx +cosx) =0

1

= CoSX = _E or sinx +cosx =0
1

= CcoSx = _E or tanx = —1

But cos x and tan x are positive in Ist quadrant.
Therefore, the equation has no solution in the Ist
quadrant. Hence, both of statements are correct.
(©

Given equation can be written as

(1 + cos E) (1 + cos 7_11) (1 + cos 3_71) (1
8 8 8

N 57r)
cos 3

T 7 T Vs
= (1 + cos§+ cos— + cos—cos—) (1

8 8 8
+ 3
cos 3
4 5n+ 3 Sn)
cos 3 cos 3 cos 3

T T T Vs
= (1 + cos——cos—=+ cos—cos—) (1

8 8 8 8
5
cos 3
4 57r+ 3 5n)
cos 3 cos 5 cos 3

(1 4 n) (1 N 3 571)
cos cos 3 cos 3 cos 3

1

4

= (2+2 7")(2+2 o 5”)
= COS —COoS 3 CoS 3 COS 3
1(2+ i )(2+ " cosm)

4 COoS COSTT COS4COS7T

1(1 ) (1+cos )

4 + cos COS4

1 1 { T

Z( — COS )( +COSZ)

1 1, 1y 1
=3 (-9 =3(1-3) =5

78 (a)

1 — tan?(45° — A)
1+ tan?(45° — A)

cos?(45° — A) — sin?(45° — A)
- cos?(45° — A) + sin?(45° — A)
cos 2(45° — A4)
-1
=sin24
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80

81

82

83

(b)

We have, tana = = _and tan B=
m+1

2m+1

tan a+tanf
l1-tanatanpf

We know that, tan(a + ) =

m 1

m+1 2m+1

__m 1
(m+1) " (2m+1)

2m?+m+m+1
2m2+m+2m+1—m

_2m2+2m+1_
T2m242m+1

T
= tan(a + B) = tanZ

:a+B=%

(d)

Given, sin G cot 0) = COoS G tan 9)
= sin (— cot 9) = sin % - %tan 9)
= %(tan@ + cotf) = %

s
= (tanf—-1)>=0 = tan9=1=tanz
6 = +T[
=nm+

(b)
sin(x+y) a+b
sin (x—y) a-—b
sin(x+y)+sin(x—y) (a+b)+(a—Db)

sin(x +y)—sin (x—y) (a+b)—(a—Db)
2sin xcosy 2a

2 cos xsiny ~2b
tanx a

= tany b

(d)

Given,cos 8 —4sinf =1 ..(i)

cos?6 + 16sin?6 —8sinfcosd =1 [on
squaring]

= 15sin?6 —8sinf cosf =0

= sinf(15sinf —8cosH) =0

= sinf =0 or tan9=%

But tan 6 is not satisfy the Eq. (i),

. sinf=0 = 6=0,1

At =0,sin0 +4cos@ =0+4=4
At =m,sinf +4cos@ =0—4=—-4
(c)

We have,

84

85

86

87

cos(6; —60,) cos(65+ 6,)
cos(63 +6,) cos(6; —6,) -
cos(6, —0,)  cos(05+6,)
cos(6; + 6,) —C cos(6; — 6,)
cos(6; —0,) — cos(6, + 65)
cos(6; — 0,) + cos(6, + 65)
cos(63 + 6,) + cos(6; — 6,)
- cos(63 + 6,) — cos(6; — 6,)
2sin6;sinf,  2cosfscosb,

2cos @, cosf, —2sinBssinb,
= tanf; tanf,tanfztan 6, = —1
(b)

We have, cot® — tan0 = 2
= c0s?0 —sin?0 = 2sinB cos O
= co0s 20 =sin 20

t 20 = tan— 20 =nm —
= tan an = nm +

nm m
> 0=—+=

2 8
(d)
sin 36° sin 72° sin 108° sin 144°

= sin? 36° sin? 72°

[(2 sin? 36°)(2 sin? 72°)]

[(1 = cos72°)(1 — cos 144°)]

NN N

[(1 —sin18°)(1 + cos 36 °)]
[ V5-1 V5 +1
(-5 50)
CA[ (V5+1\ (V5-1\ (4
_Z>1+< 4 >_< 4 >_(E)]

_ '1+1 1]_5
T4l 2 4] 16

IS,

(0)
We have,
. p
sinf =x+—
X

=>x2—xsinf+p=0

=sin?0—-4p=>0 [ x is real]
= 4p <sin? 6

1
=>4p£1:>pSZ [+ sin®60 < 1]
()
We have,

3cos2x —10cosx+7=0
=3(2cos?x—1)—10cosx+7 =0
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89

90

= 6c0os’x—10cosx+1=0
= (3cosx—2)(cosx—1)=0
2
= =-
cosx 3
Now,cosx=1=>x=02m4m

and,cosx = 3 =>x

2,
=cos 'o,2Tm
3
2 2
+ cos™1! 3 41+ cos™1=
Thus, there are 8 solutions of the given equation
[0, 7]
(©
We have,
n-1

n n-—1
_ 1 Z 1)+ 1 Z 2rm
=3 1 > cos "
n-1) 1 2m 4m
= +—{cos—+cos—+...
n n

2 2
2(n— 1)71}
n

+ cos

_ 2n — N Elgj -1NE
=(n 1)+1xcos{n+(n )n}sm(n )n

2 2 sin%
n-1) 1 n—1 1 n
=T gest= () —5=51
(b)
We have,

0
1—cosfO = sin@sina

= 25si 26’—2 i 29 i’
sin > = sin 2cos2
= 2 5i 20(1 9) 0
sin“=(1—cos=| =
2 2
> singz=0,cosz =1
sm2 cos2
o i’ 2 €EZ
- — = —_=
> mr,or,2 nmw,n
>0=2nm,n€’
(0)
Given, cos 50 = 0
50 =~ =0 =—
= = - e —
2 10

U 10 4+ 2v5
~ cos O = cos (1—0) = 1—6

_[5+5
B 8

91 (d)
Given, cos?6 +sin?8+1=0
= sin?f —sinf -2 =0
= (sinf+ 1)(sinf—2) =0

3n
= sinf =-1= sin7 [+ sinf > 1]
g = 3 c (51‘[ 771)
2 4’ 4
92 (c)

Given that, diameter of circular wire=10 cm

~ Length of wire = 10m

Hence, required angle = __length ofarc
»Teq g radius of big circle

_ 10w m d
~50 5°

93 (b)
Letsin4d =x ..(i)

Then, cos4 = tanB
=+1—sin?4 =tanB

=4+1—x2=tanB
and,

cosB =tanC

1
= ——————=+tanC

V1 +tan?B
> ——=tan(C
2 — x2
1 2—x2

\/1+tanZC= 3—x2 (1)

=>cosC =

Now,
cosC =tand

N /§:§j= == [From (i) and (i)]
(1+£+5)" VE-1
T:x=

= x2 = = 2sin18°

94 (d)
We have,
cos 1° 4+ cos 2° + cos 3° + - + cos 180°
90°
= Z{COS 6 + cos(180°) — 6} + cos 180°

6=1
90°

= E(COSH—COSH)— 1=-1
6=1
95 (a)
Given, eSin¥ — g=sinx _ 4 —
= eZSinx _ 4esinx —1=0
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97

98

99

100

4+V16+4

— 2 7

= sinx =log(2 +V5) |
log(Z - \/E) is not defined]

Since, 2+ V5 >e = (2+5) > 1

= sinx > 1, which is not possible

Hence, no solution exist

(a)

We have,

++/5

= eSinx —

A B C
cosA +cosB +cosC = 4sinEsinEsin§+ 1

= cosA + cosB + cos C
T

"R

+1[" —4R'A'B'C

T = sm251n251n2

(d)
1. o \/g o
2 [E sin 80° — ~, cos 80 ] _ 4[sin(80° — 60°)]
sin 80° cos 80° 2 sin 80° cos 80°

_ 4sin20°

~ sin160°

_ 4 sin 20° 4

~ sin(180° — 20°)

(9

On squaring and adding the given equations, we
get

sin? A + cos?B + 2 sin Acos B

+ sin? B
+ cos? A+ 2sinBcosA = a? + b?
= 2sin(A +B) + 2 = a? + b?

_ a’+b%* -2
:>51n(A+B)=T
(o)
We have,
tB tC
co 2co2
B s(s—>b) o s(s—c¢)
G- a)(s—-0) " (s=b)(s—a)
s 2s _a+b+c_4a_2
" s—a 2s—-2a b+c—a 2a [
b+ c=3a]
(b)
We have,
cosA cosB cosC
P1 D2 p3

1
=ﬂ(acosA+bcosB + ccosC)
R
=Z(sinAcosA+sinBcosB + sinC cos C)

R
=52 (sin24 + sin 2B + sin 2C)

101

102

103

4sinAsinBsinC _ 2 RsinAsinBsinC
2 A B A
2R 2A 2A 2A 16RA%* 16RA% 1
=—X— X — X — = = = —
A bc ca ab a?b%c? (4RA)? R
(o)
We have,

3
C05A+cosB+cosC=E
b2+4+c2—a? c?24+a®—-b% a?+b%-—c?
=
2bc 2ac 2ab
3—0
5=

= a(b? + c?) + b(c? + a®) + c(a? + b?)
=a3+ b3+ 3 + 3abc

= a(b—c)?+b(c—a)?+c(a—>b)?
=a3+ b3+ c3 - 3abc

= a(b—c)?+b(c—a)?+c(a—b)?

=(a+b+c)a*+b?+c?—ab—bc—ca)

= 2a(b — ¢)? + 2b(c — a)? + 2c(a — b)?

=(a+b+c){(b-0c)+(c—a)?+ (a—Db)?}

>b-c)b+c—a)+(c—a)’(a+c—>b)
+(a@a—-b)?*@a+b—-c)=0

>b-c)b+c—a)=0,(c—a)’(a+c—>b)
=0,(a—b)*(a+b—-c)=0

>a=b=c

Hence, the triangle is an equilateral triangle

(c)

We have,

] 336
sind = —

= cosd = —+/1—sin?4

__ (336
B 625

_ 1+cos A
B 2
_ 7

2

) [+ AisinII quad. ]

Now,
A

cos >
A

[ 5 isin Il quad.]

o4 tin quac |
-41511’1 ,quad.

(<)
We have,
tan(m cos 8) = cot(mw sin 8)

T
= tan(m cos #) = tan (E — 1 sin 9)

T
= mcosf =E—nsin9
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0+ p 1 ( T 21 4r 87‘[)
3 e = —_ —_— —_— —_— —
sin cos > cos 1c cos 1c cos 1c cos G
:1 . 9+1 P 1 o g (9+TE) ( 3n 67‘[) 1
—sin —cosf = ——= = sin — X [cos=—cos—| x =
V2 V2 2\2 4 15 15 2
_ 1 sin (24 X £) sin (22 X 3—”) 1
= ﬁ —_ 7r15 % 15/ o =
104 (d) i 2tsinyg 22siny 2
. lem . 121
We have, _ sin—— Sm(E)xlzixlx_z_
cos(a —ﬂ,@) ; 1[ pel : , ; 16 Sinlls 4sin>® 2 16 4 2 27
Sa—f = va,fE(—mm) > 2n<a—
< 2n1] 108 (d)
Sa=8 Given, tan 4 and tan B are the roots of the
equation
Now, cos(a + ) =§:> cos 2a =§ a(llez x4 ab=0
Clearly, there are 4 values of a € (—2m, 27) c2
satisfyingc052a=§ tanA+tanB=%,tanAtanB=1
2
Hence, there are four ordered pairs (a, ) tan A+tan B 5
NOW,tanA+B ==Y =
satisfying the given conditions ( - ) 1—taf;TA tanB  1-1
105 (b) =>A.|.B=E:.(;=E
1 1,2 . ein2 ) 2
x2+—2=(x+—) — 2 =14c0s26 -2 ~ sin“A + sin“ B + sin“ C
g 1 g = sin? (E—B)+sinzB+sinZz
= x? +— = 2cos 20 2 2
x? =cos?B+sin?B+1=2
Again x3 +$+ 3(x+i) =8cos36 110 (a)
, 1 s Given, P = ~sin% 6 + = cos? 6
X +x—3=8cos 6 —6cosf = cos 30 1 2 13
— _ 2 - 2
Similarly, x™ + xin = 2cosné ) (1 —cos®0) + 3 cos” 6
1 1
106 (c) - — —cos?@
We have, ) 2 6 )
A B C Since, 0 < cos“0 <1
cos? —cos?—+ cos? — 1 1
2 2 2 = —ES—ECOSZGSO
1
ZE{(l +cosA)+ (1 +cosB)+ (1+cosC)} R lsl—lcoszﬁ Sl
1 372 6 2
=—{3 4+ cosA+ cosB + cosC} 1 1
1 r
= 5{3 +1+ E} [+ cos A 111 (b)
+cosB + cosC = 1+£] We have,
B R 3cosf + 4sinfd
oyl 3 4
- 2R =5{§c059+§sm9}
107 (b) 3 4
We have, = 5cos(6 — a) ,wherecosa = 3 sina = T
T 21 3 4m 5 6n 7 . ; _
COS — COS — COS — COS — COS — COS — COS — “3cos0 +4sinf =k
15 15 15 15 15 15 15 =>5cos(0—a)=k
T 21 4r 7T 3 6n
= (cosEcosEcosEcos E) X (cosEcos E) = cos(d —a) =11 [+k=5]
o >0—-—a=0°180°=>6 = a,180° + «
X cos— 112 (a)
15
T 2r 4m 7m 1+1+L :m
= {COSECOSECOSECOSE(T[’ 14 q rq pq
8 37 61 p _ €08 55° 4 cos 65° + cos 175°
— E)} (COS ECOS E) X COoS § - cos 55° cos 65°
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113

114

115

116

175°+65° 175°-65°

2

cos 55° + 2 cos
- cos 55° cos 65°

1
_ €05 55° + 2 cos 120° cos 55° 1-2x7
N cos 55° cos 65° oS 65°

(@

Since, sin x + cosecx = 2

) 1
= sinx + — =2

sSinx

=sin?x —2sinx+1=0

= (sinx—1)2=0 =sinx=1

Now, sin™ x + cosec™x = sin™ x + —
sSintx

=1+1=2

(@)

Let ABC be a right angled triangle such that the
sides a, b, c are in A.P. Then,

2b=a+c (1)

Let ¢ be the largest side. Then,

c2=a?+b* ..(i)

From (i) and (ii), we have

(2b — a)? = a®? + b?

b

a
:3b2—4ab=0:3b=4az§=—

7 - (i)

From (i) and (iii), we get

b ¢
5b=4cz.e.Z=§
a b c
.-.§=Z=§:a:b:c=3:4:5
(a)

acos@ +bsind =c ..(I)
* aand B (a # B) satisfy the Eq. (i)
= acosa+bsina =c ..(ii)
And acosf + bsinfs =c ..(iii)
On, subtracting Eq. (iii) from Eq.; (ii), we get
acosa+bsina—acosff—bsinff =0

= a(cosa —cosf) =—b(sina —sinf)
= asina;ﬁ =-b [—cos(a;ﬁ)]
- (<) -2
(d)
We have,
a

b2—02+b2—a2:O
s> ab?—ad+b?c—c3=0
> (a+o)b?—(@+c3)=0
> (a+co)b?—a’>—-c?+ac)=0
>b?—a?—c?’+ac=0 [“a+c#0]

[~ a#b+c]

117

118

120

121

122

= a® +c?—ac = b?
= a’+c?>—ac=c?+a®—-2accosB
_ 1 m
= cosB = > =B = 3
(o)
sin? 5° + sin? 10° + sin? 15°+... + sin? 90°
= sin? 5° + sin? 10°
+ ...+ sin? 45°+... + sin? 80°
+ sin? 85° + sin? 90°
2 Eo 4 cin2 100 1
= sin“ 5° + sin“ 10 +...+§
+ ...+ cos? 10° + cos?5°
+ sin? 90°
= (sin? 5° + c0s? 5°) + (sin? 10° + cos? 10°) + -+
+
(sin? 40° + cos? 40°) + sin? 45° + sin? 90°

1 1
=1+1+1+1+1+1+1+1+§+1=9—

2
(b)
We have,
C =60°
B a’?+b*—c? 1 s
:cosC—E:T_E:a +b*—c
=ab ... ()
Now,
a b
+
b+c c+a
ac+a’?+b%?+bc c*+ac+bc+ab
" bc+ab+c24+ac c24ac+bc+ab
=1 [Using : (i)]
(c)
We have,

A=b?—(c—a)?
>A=((b-c+a)b+c—a)
:\/s(s—a)(s—b)(s—c) = (2s—2c)(2s — 2a)

(s—a)s—c) 1 B 1
S s6-pn TaT 2T

B
2 tan 2/4 8
~tanB = 5= T =7
1-tan2- 1-— 15
16
(d)
We have,

cos? 76° + cos? 16° — cos 76° cos 16°
1
=3 [(1 4 cos 152°) + (1 + cos 32°)
— (c0s92° + cos 60°)|

1(3
= E{E + cos 152° + cos 32° — cos 92°}

_1 {3 + 2 92° 60° 92°} _3
=312 cos cos cos =2
(b)
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124

125

126

sec+tanf =k ..(i)
sec’ 0 —tan? 6 B

=
secf —tan 6
= secd —tanf = % ..(i)
On adding Egs. (i) and (ii), we get
1 k*+1
2secd =k + Tk
2k
= cosl = 1
(b)

Given, sinn ® = }.7'_y b, sin” 0 = by + by sin 6 +
52sin 20 +...+bnsinnb ...(1)

Putting ® = 0 in Eq.(i), we get 0 = b,

Again, Eq. (i)can be written assinn 6 =
Yr_ob,sin” 0

. n
sinnB R
= b,.sin"~" 0
r=1

sin O

L : inn@
Taking limit as 8 = 0, we get limg_, L LR 1

sin©®
Y (sinne)( 0 )-b
650 "\"ne ) \sing) =2

= n = b; Hence, by_0; by =n

(b)
We have,
cos2x + 2cos?x = 2

2 2 2
= 4 cos“x = 3 = Ccos“x = cos g:>x

T
=nnig,neZ

(a)
We have,
2
1+sinx+sin2x+---+tooo=(\/§+1)
1 2
—=(v3+1
1 —sinx (\/_ )
1
>1—-sinx =———
(V3-1)
2
_ (V3-1)
=>1—-sinx=———
4
, <4—2\/§>
>sinx=1—-———
4
) V3 /4 21
= = — = — —_
sin x > X 3or,3
(a)

Given, sinx = 2sinx cos x
= sinx(1—2cosx) =0

127

128

129

130

131

132

. 1
= sinx =0 orcosx = 3

= x=0° or x =60°-60°
Hence, number of solution is 3

(a)
We have,
sin(m cot 8) = cos(mtan 0)

T
= sin(mw cot8) = sin (Entan 9)

or, cos(m tan 8) = cos (32—”+ T cot 9)
T 3
= mcotf =E+ntan9 or,mtanf = 7+nc0t9

1 3
= cotf —tan @ =§ or,cotd —tanf = —3

1—tan29_1 1—tan29_ 3

e - - _Z
2tan @ 4 on 2tan 6 4

1
= cot 20 :Z or,cot20 = ——

4
(@)
Given, cos 24° cos 48° cos 96° cos 168°
= — cos 12° cos 24° cos 48° cos 96°

_ _16sinlz” 120 cos 24° cos 48° cos 96°
= " Tosiniz cos cos cos cos

_ —8sin 24° cos 24° cos 48° cos 96°

B 16 sin 12°

_ —4 sin 48° cos 48° cos 96° _ sin 192°

B 16 sin 12° ~ 165sin12°
_ sin 12° _ 1

" 16sin12° 16

(b)

We have, 3sin?x + 10cosx —6 =0
= (cosx —3)(3cosx—1)=0

1
= cosx # 3or cosx=§

1
= x =2nmw+cos ! (§>
(d)

w 2cosx,|cosx| ,1—3cos?x arein GP
o cos?x =2cosx - (1—3cos?x)
= 6cos3x + cos?x —2cosx =0

. _01
s COSX = o

Then, |a — B =%
(b)
0 1 9 3m 5m
= — > - —
cos N2 YR
51

(@)
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We have,
sin?A4 +sind+ 1

sin A
=sind+1+
st sin A
1 1
=(sinA+_—>+122+1=3 ['-'x+—22]
sin A x
sin?A +sinA + 1
Z . >34+34+3=9
sin A
134 (d)
We have,
sinA sinB 3/4 sinB )
= >—= =sinB =21/20>1
a b 5
Which is impossible. Hence, no triangle is possible
135 (b)
We have,
1
AD? = =(b? + c¢? + 2 bccos A)

4
= 4 AD? = b? + ¢? + 2bccos /3

= 4 AD? = b%> + c? + bc

136 (d)
We have,
tan 6 + tan ¢ 1/2+1/3
@n@+6) =T e 1-1/2x1/3
=1
T
=>0+¢= Z
137 (b)
We have,

a=tan270 —tan@
= a=tan2760 —tan90 + tan 960 — tan 36
+tan360 —tan @

_ sin 186 + sin 660
= cos 2760 cos90 cos 96 cos 30
sin 26
+ -
cos 30 cos 260
N 2( sin 96 4 sin 36 4 sin @ ) o= 2b
= cos 2760 cos96 cos 30 =
138 (c)
We have,

s—a=3=>b+c—a=6 ..(I)
and,s—c=2 2a+b—-c=4 ..(i)
Adding these two equations, we get b = 5
Since B is a right angle
~b?2=a?+c?=>a%?+c?=25 ..(iii)
Multiplying (i) and (ii), we get
[((b=c)+al[(b+c)—a] =24

= b%—c? + 2ac —a? =24

= a’? + 2ac — a? = 24 [+ b? = a?+ c?]
=ac =12 ..(iv)

From (iii) and (iv), we have
at+c=7anda—-c=1=>a=4,c=3

139 (d)

140

142

143

. . 15 12
Given, sina = E,tanB =<

Since,g<a<n,n<8<371T

_ 12
sinff = ——

) 8
L cosa = 13

17’

5
and cosff = T

Now, sin(B — a) = sin B cosa — cos Bsina

--5(7)-E)E)

96 75 171
“oiti T
(b)

We have,
tan2f6tanf =1
2tan? 60

- —
1 —tan?6
) 1 ) ,T T
= tan 9=§=>tan 6 = tan g:>9=nﬂig,n

€EZ

(b)
Let a, b, ¢ be the lengths of the sides of AABC such
thata = 6 cm

We have,
2s=16=>a+b+c=16=>6+b+c=16
=>b+c=10

Also,
A =12 cm?

=>s(s—a)(s—b)(s—c) =122
=8(8—-6)(8—b)(8—c) =144
=264—8(b+c)+bc=9
=64—-80+bc=9

= bc =25

~(b—=c)2=(b+c)*>—4bc=100-100 =0
=>b=c

Hence, AABC is isosceles

(@)

We have,

sina + cosa =m = 1+ sin2a = m? = sin 2a
=m?-1

Now,

sin® a + cos® a
= (sin? a + cos? a)3
— 3sin? a cos? a (sin? a + cos? a)
3 (-1+m?? 4-3(m?-1)>?

=1 =
4 4
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144 (b)

We have,
tanx = cotx — 2 cot 2x

1t 1 tx t
= = _-= = _—

> an2 2co > cotx

1 X 1 X X
B ztan§=§cot(22) —COt(E)

1 X 1 X 1
:z—ztan (22) _ﬁ Ot(zz)—ECOt

Similarly, we have

Jrtan () = reot (35) ~ o cot (55

Adding all the above results, we get

1 x 1 X
tanx+2tan2+2—2tan( )+

+ %tan (%)

! ———cot (2:_1) — 2 cot2x

217. 1
145 (b)
1 1

+
c0s290° /3 sin 250°
1 1

T c0s70°  y/3sin110°
_ V3 sin 110° — cos 70°

V3 sin 110° cos 70°
_ V/35in(180° — 70°) — cos 70°
V3sin(180° — 70°) cos 70°

3 sin 70° — lcos 70°
2 2

? sin 70° cos 70°
cos 30°sin 70° — sin 30° cos 70°

£ l sin 140°

sin(70° — 30°)

?sin(180° — 40°)

sin 40° 4

?sin 40° V3

G)

146

147

148

149

150

(b)
We have, A = sin® 0 + cos* 0

= sin? 0 + cos? B cos? O
< sin? 0
+ cos? 8 (since,cos?0 < 1)

=sin?0+cos*8<1 24<1

Again, sin? 8 + cos*8 = 1 — cos? 0 +
cos206+cos40

= cos*0 — cos? 0 + cos* O

=cos*0 —cos?0+1

12 cot?0 — 31 cosec +32=0
= 12cos?0 — 31sinf + 32sin?8 =0
= 20sin?60 — 31sin6 + 12
=0 [vcos?9=1-sin?0]
31+ 312 — 4.20.12

» sin 360 =

sin 550
_31i\/961—960_31i1
B 40 40

ing 3

= ==, —

sin =
(d)
h20° (4 N ) _ 4sin 20° cos 20° + sin 20°
sl cos 20°/ cos 20°
_ sin 40° +sin 40° + sin 20°
N cos 20°
_ sin 40° 4+2sin 30° cos 10°
B cos 20°
__cos 50° 4+ cos 10°
N cos 20°
[ sin40° = cos(90° — 40°)]

2 cos 30° cos 20° V3

cos 20° 2 V3

(o)

Let 6 be the required angle. Then,
cosf =tan6
= cos? 6 = sinf
V5 -1
2

= sin’f +sinf —1=0=sinf =
= 2sin18°

(b)

We have, 3 [sin4 (37” — a) + sin*(3m + a)] —
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2 [sin6 (g + a) + sin®(5m — a)]
= 3[(—cosa)* + (—sina)*] — 2[cos® a + sin® a]

= 3[(cos? a + sin? a)? — 2 sin? a cos? a]
— 2[(cos? a + sin? a)3
— 3 cos? asin? a(cos? a + sin? a)]

=3 —6sin?acos?a — 2+ 6sin? acos? a

=3-2=1
151 (a)
We have,
3m
tanf +tan<9 +T) =2
can + tanf — 1 2
= _— =
an 1+tan6
= tan’60 + 2tanf — 1 =2+ 2tan6
= tan’6 = 3
i Vi)
= tan? 6 =tan2§=>9 =nni§,nEZ
152 (a)
Let A+ B=0andA—-B=¢
Then,tanA = ktanB = tand _ k
tanB 1
k sinAcosB
1 cosAsinB
Applying componendo and dividend rule, we get
k+1 sinAcosB + cosAsinB
= =
k—1 sinAcosB —cosAsinB
_sin(A+B) sin6
" sin(A—B) sind
inp =t 1.
= =
sin - 1smcl)
153 (d)
Given that, ABCD is a cyclic quadrilateral
So,A+C =180° = A =180°—-C
= cos A = cos(180° - C) = —cosC
= cosA+cosC=0 ..(0)
Similarly, cos B + cos D = 0 ... (ii)
On adding Egs. (i) and (ii), we get
cosA+cosB +cosC+cosD =0
154 (a)

155

156

We have,
a—-p=0-p)—(0—-a)

~ cos(a — B) = cos(6 — B) cos(6 — a)
+ sin(@ — B) sin(6 — a)

:cos(a—ﬂ)=ab+\/1—a2\/1—b2

:>sin(a—[>’)=i{a\/l—bz—b\/l—az}

= sin?(a — B) = a® + b? — 2a%h?

—2abyJ1—a2+1—- b2

= sin?(a — B) = a? + b? — 2a®b?

— 2a b{cos(a — B) — ab}
= sin?(a — B) = a? + b% — 2ab cos(a — pB)
= sin?(a — B) + 2ab cos(a — B) = a? + b?

(b)
1

Given, cosx + sinx = 3

1—tan?2  2tanZ 1
= 925+ Zx:_
1 +tan25 1 +tan25 2

Let tang = t, then

1—t? 2t 1

112 142 2

2+
= 3t?2—4t—-1=0 = t=

3
x 2++7 [0 x

= t=tan=-= <
2 3 2
< n t x - .t.
—,tan = is positive
2 ANy sp
2tan§
Now, tanx = —=
1—tan25

V7

]

2(@) __3(2+ﬁ)x1—2ﬁ

3

(4 + \/7>
> tanx = —
3
(a)
We have,

secO + cosecd =c¢

=yJ1+tan20 ++/1+cot?26 =c¢

1_(@)2_ 1+2vV7 ~ 1-2V7

1
=>41+t2+ ’1+t_2= c,wheretanf =t

t+1
=>w/1+t2( )=c

t
> 2+ D2+ 2t + 1) = c?t?
>2+t+1D)2=(c?+1)t?

S>t7+t+1Ft/(c?2+1)=0

S>t2+t+1+t/c2+1

=0ort?+t+1—tJc24+1=0

Now, discriminant of
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157

158

t?+t(1-Vc2+1)+1=0isD,
—{1-J@+1) -4

and, discriminant of
2 +t(1+Vc2+1)+1=0isD,

={1+ c2+12—4
{ J

Now, D; >0

:(1—m)z>4:>1+c2+1—2 cz+1
> 4

5c?2-2>2/c2+1>c*—4c?+4>4c? ++4

>c*-8c2>0 >c?>8

Similarly, we have D, > 0

~c?>8

Thus, the equation has two real roots, if c? > 8
(@)

Given, 2sin?6 —5sinf +2 >0

= (2sinf —1)(sinf —2) >0

[where, (sinf — 2) < 0 forall 8 € R]

A

_1

O|=

f
st\® om
6 6

1
(2sinfd —1) <0 = sin6 <§

It is clear from the figure

0 € (o,%) U (%,Zn)

sin A - sin B - sinC
a b c

=

T . T
sm— Sll’lg

. 5m
sin—
8

5w
=>b—\/_asm§ andc—\/—asm?

1b inA
2 csin

E <\/—Cl sin ) (\/_a sin 5?”) sm%

S A=

T 57

= A= sin— sm—

a?®
7
A a2< T 67‘[)
= A= —— R— —_—

COS = — C0S

159

160

161

162

Also,

1
A= 5@ X (Altitude from A to BC)

a’? a .
= = > X (Altitude from A to BC)

4
a
= Altitude from A to Bc = >
(c)
We have, (5 +4cos0)(2cos8+1) =0
= cos 0 = —Z which is not possible
1
» 2c0s0+1=0 = cosO = 5
2T 41
= 0=—,—
3°3
ATT
- Solution set is {? ?} [0, 2]
(@)
We have,
7T
cos 3x + sin <2x - ?> =-2
7T
=1 +c053x+1+sin(2x—?) =0
2T
= (1 + cos3x) + 1—cos<2x—?) =0

3x T
2 ) —\ =
= 2 cos > + 2 sin (x 3) 0

= —3 =0 d'(——)——O
cos2 andsin ( x 3

3x mw3m d T 0172
5 —===,—, .. ——= )
> > 5 and x 3 VT, 2T

T
DX ==

Therefore, the general solution is given by

%(6]{ + 1),wherek € Z

/s
x = 2k7r+§
(c)

cos? (g— x) — cos? (g+x)

=sin(g—x+§+x)(g+x—%+x)

o VB
—sm351n X—ZSIHX

[since, maximum value of sin 2x is 1]

[ts maximum value is ?
(a)
We have,
sina + sin B + siny —sin(a + § +v)
=sina + sin § + siny — sin a cos 8 cos y
—cosasinf cosy —cos a cos fBsiny
+ sina sin §siny
=sina (1 —cosB cosy) +sinfB (1 —cosacosy)
+siny (1 —cosacos B) + sina sinf siny
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163

164

165

167

~sina +sinf +siny > sin(a + 8 + y)
sin(e + 8 +vy)
sina +sin + siny
(d)
We have,

tanGtan(§+9)tan(—g+9) = k tan 36

tan6 + /3 tanf — /3

1 —\/§tan9> <1 ++/3tan@
tan39 — 3tan g
1—3tan?6

= —tan30 = ktan30 = k = -1

(b)

We have,

tana tan 2a tan4a ....tan(2n — 2) atan(2n — 1) a

= {tana tan(2n — 1)a} {tan 2a tan(2n — 2)a} .....

w...{tan(n — Datan(n + 1)a}.tanna

= {tan a tan (g - a)} {tan 2a tan (%

:tan@( >=ktan39

= ktan 360

- 20()} ...tan% =1

()

sin(a+ 3+ y) = sina coscosy
+ cosasinfcosy
+ cosa cos 3siny
—sinasinsiny

= sin(a+ B +y) —sina —sinf —siny

=sina (cosBcosy—1) +sinf3 (cosacosy — 1)
+siny(cosacosf — 1) sinasin fsiny

= sin(a+pB+7Yy)—sina—sinf —siny <0
= sin (a+ B +7Yy) <sina+ sinf —siny

sin(a+ B +7Y)
sina + sin  + siny

(b)
Given, A+ B =180°—-C
+B 90 ¢
> — —_= o __ —
2 2 2
A

: ( + B) i (90 C)
= -4 =)= o _ -
an D) ) an )

tan§+tan§ c
= ———— 5 = cot>
1—tan5tan5 2
(t A+t B)t ¢ 1-t At B
= - — —=1- — —
an2 am2 an2 an2 an2
t At +t t C+t At ¢ 1
=4 ~ - - _ —_ _——=
an2 an2 anzan2 an2 an2

168 (b)
tana + tan B
t +)=-"--—
an(a + f) 1—tanatanf
_m 1
m+1  2m+1
Cq_m _1
m+1" 2m+1
2m?+m+m+1 T
= =1=tan—
2m?2+3m+1—m 4
T
+p ==
a+p 2
169 (c)
Given that,

tanA = 2tanB + cot B ...(I)

Now, 2 tan(4 — B) =2(w)

1+tan Atan B

_ (2tan B+cot B—tan B)
~ “1+(2tanB+cotB)tanB

[from Eq.()]

_ _tanB+cotB  cotB(tan’B + 1)

= cotB

=2 =
2(1 + tan? B) (1 + tan? B)
170 (a)
Given, sin® + cosec® =2  ..(i)
sin® @ + cosec?0 + 2 = 4
= sin? 0 + cosec?0 =2 ..(ii)

~ sin* 0 + cosec*0 = 2 ...(iii)

And (sin? 0 + cosec?8)3 = 23

= sin®0 + cosec®0
+ 3 sin? Bcosec?O(sin? B
+ cosec?0) = 8

= sin® +cosec®0 + 3.2 =8

= sin® 0 + cosec®® = 2 ..(iv)

On multiplying Egs. (iv) and (iii), we get

(sin* @ + cosec*0)(sin® O + cosec®B) = 4

= sin1% 0 + sin* Bcosec*B(sin? O + cosec?0)
+ cosec'®0 = 4

= sin'®0 + cosec®9 =4 -2 =2

(@)

Given, cosx + cos3x + cos2x =0

= 2cos2xcosx +cos2x =0

= cos2x (2cosx+1) =0

171

1
= cos2x=0 |~ cosxi—z]

/[

4
~ General value is 2nm + %, nez
(@)
cosh™ x = log (x +vx2 — 1) =log(2 +V3)

x =2

= X

172

173 (d)
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Iftan% = t, the given equation becomes

2t \° 1—2\°
A(1+t2) +B<1+t2> te=0
= t%C—-B)+3t*(B+C)+8A4t3+3t>(C—B)
+(C+B)=0
This is an equation with six different roots

174 (d)

175

176

177

cos(270° + 6)(cos 90° — 6) — sin(270° — B) cos 6
= sin06.sin O + cos B.cos O

=sin?0+cos?0 =1

(b)

We have,

A
25in5=\/1 +sind +vV1 —sind4

A A AV
= 2COSE = (cos—+ sm—)

2 2

A AN
+\/<c055—51n5)

A A A A A
= 2COSE = |cosE+ smE| + |COSE_SIHE|

A A A
= cos—+sin§2 OandcosE—sinE >0

(d)
Given, tanx = g

s acos 2x = bsin2x

1 —tan?x 2tanx
=q X —— X ——————
1+ tan?x 1+ tan?x
b? b
“a, . Ca
=aX + b X
b2 b2
1+; 1 -
_a(a®*-b*)  2ab®
T a2+ b2 a? + b2
_a(a®+b*)
a?+ b2
(a
We have,

1 + 8 sin? x? cos? x?

=1+ 2(2 + sinx? cos x?)?

=1 + 2(sin 2x?%)?

=1+ 2sin?2x%2 =1+ (1 — cos 4x?)
= 2 — cos 4x?

Now,

—1<cos4x?<1

178

179

180

181

182

=>1<2-—cos4x?><3
=1<1+8sin?x?cosx? <3
Hence, the required maximum value is 3

(a)
We have,
a b ¢
b ¢ a
c a b
=(a+b

111 Applying Ry - R; + R, + Rz and t
+¢)|b ;

c a b taking (a + b + ¢)common from .
= (a+b+c)(ab+ bc+ca—a?—b%—c?)
= —(a®>+ b3+ c* — 3abc)
= —8R3(sin® 4 + sin® B

+ sin3 C — 3 sinAsin B sinC)

=—-8R3x0=0
(d)
We have,
AM = GM

9tan®6 + 4 cot? 0
> > /4 cot26.9tan2 0

= 9tan?0 + 4 cot? 6 > 12
Hence, the minimum value is 12

(d)

Given, 4(sin®?x — 3sinx) + 7

e 3)2 9.,
= Sin x 2 4

3 2
=4(sinx —=) —2
(sm X 2)

Now, —1 <sinx <1

5< ] 3< 1
ﬁ__ — — ——
<sinx 575

1 _ 3\¢ 25
:—S(smx——) ST

32
= —1S4(sinx—z> —2<23

(d)

Since, —2 < sinx — V3 cosx < 2

= —1<sinx—+V3cosx+1<3

~ Range of f(x) = [—1, 3]

(a)

We have,

sec? 6 —tan@ 3

sec2f +tanf
1+x%—x

:—
1+x2+x

>x2(y—-1D+x(y+1)+y—1=0

y

= y,wheretanf = x
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183

184

185

186

=+ D% -4y —1)?
>0 [ x =tand is real]

~ Disc =0
= -3y2+10y -3 =0
=3y2—10y+3<0=>y€(1/3,3)
(d)

Since sin 0, cos 0 are the roots of ax? —bx+c =0
) b
~sin® + cos6 = —
a

. c
and sinB cos 0 = -

bZ
:sin29+c0329+25in9c059=?
and sin 0 cos 6 =§

bZ

=>1+2(C)=?

a

= b? —a? = 2ac

(<)
We have, V2 sec6 + tanf = 1
V2 sin 0
cos cosB=
= sin0—cos® = —/2
1 1
:ﬁsme—ﬁcosﬁz—l
:Ecose—%sine=l

7T . 7T .
= coszcose —smzsme =1

= cos(9+E)=cose
4
T
= 9+Z=2nni0

0=2 z
=2nm 2

=

(b)

. _ +1 ( 1)2+1>1v
Sin“ x sSin x 2 Sin x 5 4_2, X

and sec?y > 1,Vy,so 25¢¢°Y > 2. Hence, the
above inequality holds only for those values of x

and y for which sinx = %and sec?y = 1. Hence,

T 5m 13m 177

X= e e and y = 0, m, 2w, 3m. Hence,
required number of ordered pairs are 16
(d)

cos 132° + cos 12° + cos 156° + cos 84°
= 2 c0s72°cos 60° + 2 cos 120° cos 36°

187

188

189

190

191

V5 —1\1 -1\ (V5+1\ -1
=2< 4 >§+2<7)< 4 >:T
(c)
cos*x —(A+2)cos?x—(1+3)=0
= (cos?x)2—(A+2)cos?x—(A1+3)=0
_(A+2) (A +2)2+4(1+3)

. cos? x

2
@A+ (+4)

- 2

=21+3,—-1

= cos?x =1+3 (v cos?x #—1)
But0 < cos?x <1
=20<1+3<1

= —3<4A<-2

()

We have,

sin5x +sin3x+sinx =0

= (sin5 x + sinx) +sin3x =0
= 2sin3xcosx +sin3x =0

= sin3x(2cos2x+1)=0

1
=>sin3x=0,c052x=—§

2T
=>3x=nn,2x=2nni?

nm _l_n
S>x=—7,x=nntz
3 3

The value of x given by the above expressions and
lying between 0 and % is %

(a)

Let 815in°x = y. Then,

81coszx _ 811—sin2x — 81y—1
=y2-30y+81=0

=>y=3ory =27

= 815In°* = 3 or, 27

= 34sin2x — 31 or 33

= 4sin’x = 1or, 3

=>sin2x=lorE
4 4
] 1 V3 T T
:smx=i§ or,i7 =>x=g or,§
(c)
We have,

c a

sinC _ sinA
csinA  2sin120° 1
a V6 2
= C = 45°or 135°
But, in a triangle there cannot be two obtuse angle
~ C =45°
(d)
sin 6 = 3 sin 26 — 4 sin3 26

=>sinC =
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192

193

194

195

196

= 3sin 260 — 4.8 cos3 O sin3 6
= 3sin 26 — 32 cos3 O sin (1 — cos? §)
= sin 66 = 32 cos® H.sinO — 32 cos3 O sin 6 +

3sin28 ...(1)
But sin 60 = 32 cos® 0sin 6 — 32 cos3 Osinf + 3x
[given]

On comparing Egs. (i) and (ii), we get
3x =3sin20 = x =sin20

(o)
21
xcose=ycos<9+?)
4
=zcos(9 +?n)=k (say)
k 21 k
= cosez—,cos(9+—):—
X 3 y
And cos(9+4?ﬂ)=§
Hence, S5+ = cosf +cos (6 + ) +
Xy oz 3
cosf+4r3
T T
=c059—cos(§—9)—cos(§+9)
T
=c059—2cos§c059=0

(9
cos(f —y) +cos(y —a) + cos(a — B) = —;
= 2[cos(B —vy) + cos(y —a) + cos(a —B)] + 3
=0
= 2[cos(B —y) + cos(y — a) + cos(a — B)]
+sin? a + cos? a + sin? B + cos? f +
sinZy+cosZy=0
= (sina + sinf + siny)?
+ (cosa + cosf + cosy)? =0
(a)
We have,
sinxcosxcos2x = A= sin4x =441
Clearly, this equation will have a solution if
142 < 1= 2€[-1/4,1/4]

(b)
1 + cos 56° + cos 58° — cos 66°

= 2 cos? 28° + 2sin 62° sin 4°
= 2 cos? 28° + 2 cos 28° cos 86°
= 2 cos 28°(cos 28° + cos 86°)
= 2 cos 28°(2 cos 57° cos 29°)

= 4 cos 28° cos 29° sin 33°

(d)
(1)We have,sinA = sin B

197

198

200

201

>A=BorA=m—B

Now, sin 24 =sin 2B is satisfied by A = B but it is
not satisfied by A =7 — B

T 41 51 T 4 2
(2)cos=cos—cos— = cos—cos—cos (T — —
7 7 7 7 7 7

_ T 21 41
= cos7cos 7 cos 7
. 3E . 8_7'[
=_sm(2 7):_sm7 :1
23 sin= 8sinZ 8
7 7
(a)

Given, cos 2x + ksinx = 2k — 7

= 1-2sin®x+ksinx =2k —7
= 2sin?x —ksinx+2k—8=0
+k £/ k2 — 8(2k — 8)

= sinx = ”
. k + (k—8)
= sinyx = ———
4
) k—4
= sinx = ——

2
(~ for'—'signsinx = 2, which is not possible)

v —1<sinx<1 = —1STS 1

= —2<k—-4<2 = 2<k<6
(d)

We have,

cos 2A + cos 2B + cos 2C

= 2cos(A+ B)cos(A—B) +cos2C

3
= 2 cos (7 - C) cos(A — B) + cos 2C

—2sinCcos(A—B) +1—2sin?C
=1-—2sinC {cos(A — B) +sinC}
=1—2sinC {cos(A — B) +sin(3n/2 — (A + B))}
=1-2sinC{cos(A — B) — cos(4 + B)}
=1—-—4sinAsinBsinC

(@)

Since, =1 <cosf8 <1

~ —1<cos(4x —5) <1

= —3<3cos(4x—5)<3

=> 4—-3<3cos(4x—5)+4<3+4
= 1<3cos(4x—-5)+4<7

(b)
We have,
cosx = sinacotfsinx = cosa
1 —tan?Z Ztang
= ——= —sinacotf = = cosa
1+tan25 1+tan25
,X  2sinacotf x 1-—cosa
= tan“ -+ ———tan-———— =
2 1+ cosa 2 1l+cosa
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202

203

204

205

x a x a
= tan25+ 2tan§C0tﬁtan§—tanZE =0

x B B a X a
27 P2 n a2
= tan > + {cot > tan 2}tan > tan2 tan >
=0
(t x+ tﬁt a)(t ad t 'Bt 0() 0
= - —tan— ~ —tan—tan—) =
anz + cot>tan- || tan- — tanz tan
t ad tﬁt a t at f
= _= — —_ —_ —_ —
an - cot>tan, tan—tan-
(<)
sin 20° sin 40° sin 60° sin 80°
1
=3 sin 20° sin 60°(2 sin 40° sin 80°)
1
=3 sin 20° sin 60°(cos 40° — cos 120°)
1y 20°(1 2 si 220°+1)
=5 sin sin 5
V3 3
= Tsin 20° (E — 25sin? 20°>
V3
=35 (3sin20° — 4 sin3 20°)
V3 V3 V3 3
=—sin60°=—+—=—
8 8 2 16
(@)
We have,
sin(m + 0) sin(m — ) cosec?6
= —sin @ sin @ cosec?d = —1
(@)
We have,
sinf@(sinf + 2cosf) = a
=1—cos260+2sin260 =2a
= 2sin260 —cos260 =2a—1
This equation will have a solution if
|2a — 1| < /2% + (—1)2
1-v5 1++5

:>1—\/§SZaS1+\/§=>aE[

(o)
Since, (2tan 0 + 2)? = tan0(3tan 6 + 3)

2 )

= 4tan’0 +8tanO+4 = 3tan’0 + 3tanb
=>tan’0+5tanB8+4=0
= (tan0 + 4)(tan6+1) =0

=>tanb =—4 (~tan0 # —1)

2

5
~ 7—5cot 7+Z _ 33
"9_4vtanze 9-—4(—4) 100

206 (c)
We have,

A 54
sin - sin—
_1(2 A 5A>
—2 Sll’lZSIII2

1
=5 (cos 24 — cos 34)

1
=§{2coszA— 1—4cos3A+ 3cosA}

—1{2x ? 1 4x27+3x3}—11
2 16 64 4) 32

207 (b)
We have,
cosA+cosB+cosC=0

= cos® A + cos3 B + cos® C = 3 cos A cos B cos C

cos3A+3cos A cos3B+ 3cosB
_|_
4 4
cos3C + 3cosC
4

=3 cosAcosBcosC

= cos 34 + cos3B + cos3C = 12cosAcosB cosC

208 (a)
We have,
10
1° 1 cos7;
tan82— =cot7 — = 5
2 2 sin71—
2
B 2C05271; _ 1+cos15°
251n71;ocos71;0 sin15°
V3+1
1+
=—%5
2v2
_2V2+V3+1
V3-1
_(2v2+43+1)(V3+1)
(V3+1)(¥V3-1)
_2V6+2V2+3+V3+V3+1

2
=V6+V2+V4+V3=vV2+V3+V4+6
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209

210

211

212

213

(@)
x2+y2+z2=r%sin?0cos? ¢
+ 72 sin? Bsin? ¢ + r? cos? O

=12 sin? B(cos? ¢ + sin? ) + r? cos? O
=712sin?0 + 1% cos? 0

(a)
Since ABCD is a cyclic quadrilateral. Therefore,
A+C=mandB+D=mn

Now,

12tanA—5=0and5cosB+3 =0

= tand =iandcosB =-3
12 5
5 3
=tanC = —EandcosD =E[°.'A =7 —
Cand Z=m—2p
=>cosC = —EandtanD =2
13 3

tnd>0 20<A<z=z<C<nm

/s T
.-.§<B<n:>0<D<E
The equation having cos € and tan D as its roots is
x? —x(cosC +tanD) + cosCtanD = 0

12 4 12 4
or,? —x (=1 4+3) + (-1 x3) =0
or,39x%2 —16x —48 =0
(b)

It is given that
11,72, 13 are in H.P.
2 1 1
> —=—+—
T 13
2(s—b) s—a s-c
A A A
=>2s—2b=2s—a—-c=>2b=a+c>a,b,c
are in A.P.

(b)

, 1 1
As sin 6 =3 andcosd):E

cosB <0

1\ _1
:Bzgand0<(cos¢=§)<g
mo<ied
as, 353
= 6 =2 and cos~1(0) >¢ > cos~? (1)

6 2

[the sign changed as cos x is decreasing between (

50=" ande< <=
=g Mdz<d <y
:n<9+ <2n

2 ¢ <3

- +ee<“2“)
q) >3

(c)

214

215

216

sin4A — cos4A = cos 24 — sin 24
On squaring, we get
1—2sin4Acos4A=1—2sin2Acos2A

= cos4A = E
= tan44 =3
Alternate
Let tan44 =3 = tang

p T
= = —

12
T T

~ sin4A — cos 24 = sing— cosE =0

And cos4A —sin24 = cos% - sin% =0
s sin4A — cos 24 = cos4A — sin 24
Hence, our assumption is true.

(a)

Itis given that ry, 1,, 13 are in H.P.

A A A
, , are in H. P.
s—as—bs—c
s—a s—b s—-c
AT AT A
=>s—a,s—b,s—careinA.P.
= a,b,carein AP.

= arein A. P.

()
We have,
1 4+ cos 56° + cos 58° — cos 66°

= A cos 28° cos 29° sin 33°
= (1 — cos 66°) + (cos 56° + cos 58°)

= A cos 28° cos 29° sin 33°
= 2sin? 33° + 2 cos 57° cos 1°

= A cos 28° cos 29° sin 33°
= 2 sin 33° (sin 33° + sin 89°)

= A cos 28° cos 29° sin 33°
= 25sin33° X 2sin 61° cos 28°

= A cos 28° cos 29° sin 33°
= 4 cos 28° cos 29° sin 33°

= A cos 28° cos 29° sin 33°
>1=4
(d)

a b
tanA =—,tanB = —
b a
C
a
b
AH—— B
a? + b?
~ tanA +tanB =
ab

Since, a® + b? = ¢?
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219

220

221

222

223

224

c?
. tanA +tanB = —

ab

()
sinh™1(2)3/2 = log(23/2% + f(23/2)2 +1)
=log(vV8+V8+1)
=log(3 + V8)
()
We have, tan20tan8 =1 = tan 260 = cot9
= tan (E ~9)

2

= 20=nm+ g -0
nr m

= 0= 3 —-—+ = 7
(d)
For varying values of A, B and C the expression
will attain the maximum value when
cos? A, cos? B attain their maximum values each
equal to 1 and cos? C is least i.e. 0
Hence, required maximumvalue=14+1-0=2
(b)
cos?(A — B) + cos? B — 2 cos(A — B) cos Acos B
= cos?(A — B) + cos? B

— cos(A — B)[cos(A — B)

+ cos(A + B)]
= cos? B — cos(A — B) cos(A + B)
= cos? B — (cos? A

—sin?B) =1 —cos?A =sin? 4
(d)
sin 36° sin 72° sin 108° sin 144°
= sin2 36°sin? 72°

[(2 sin? 36°)(2 sin? 72°)]

[(1 —cos72°)(1 — cos 144°)]

4> »—x4>|>—n4>

Z[(1 — sin 18°)(1 + cos 36°)]

1 V5-1 V5+1\] 5
o505
(c)

1 + tanx + tan? x)(1 + tan?x — tan x)

tan? x
—tan?x

(1 + tan? x)?
- tan? x
Since, 1 + tan? x > tan? x, Vx. Hence, it is positive
for all values of x

()

xlogea+

3

7 (log, a)? + (loge a)’+.

225

226

227

e*log.a—e*log.a e'—e
2 ' 2
x3  x°
=x+or+ ]

= sinh(xlog, a)

(b)

We have,

tan(6 + 15°) 1

tan(6 — 15°) 3
tan(9 + 15°) + tan(6 — 15°) 3+1
tan(@ +15°) —tan(@ —15°) 3 -1

. sin{(6 + 15°) + (6 — 15°)}
sin{(6 + 15°) — (6 — 15°)}

= sin260 = 2sin30° =

(b)

In a convex quadrilateral each angle is less than

180°
We have,

1520=C5g="
= = —_—= — —
2 4

5 &
4secA+5=0=>secA=—Z=>§<A<n

3 5
~tand = —Zand cosecA = 3

The quadratic equation having tan A and cosec A
as its roots is

x? —x(—§+5) ( 3 5) =0

4 3 473

= 12x2 - 11x—15=0

()
Since, =1 < cosf <1
= —5<5cosf <5
= —54+12<5cos8+12<5+12
= 7<5cosf+12<17
Hence, minimum value is 7.
Alternate
For minimum value of given expression, we take
cosf =—-1
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229

230

231

(9

We have,

28inx+cosy — 1 = 20 = ginx + cosy = 0 ...(0)
[t is given that

16s5in° x+cos?y — 4 — 161/2

1
= sin?x + cos?y = 5 (i)
Eliminating cos y from (i) and (ii), we get
1 1
2sin?x =5 sinx = +—=

Now,sinx =

= cosy = —

NP -

2T cz
3"

T

:>x=nn+(—1)ng andy=2nm =+
d,sinx = — =

and, sin x 3

1
=>cosy=§

T T
=>x=n7r+(—1)n+1g andy = 2n7ri§,nEZ
(b)

Given, cos @ = - < 0 and 0 does not lie in third

quadrant.
6 must be lying in 2nd quadrant

= tanf = —%and cotd = =3 ..(0)

N
Also, a lies in 3rd quadrant and sina = —S
~ tana =% and cosa = —g ..(i)
3 1
2tana +V3tan 6 _ Z-Z_ﬁ_ﬁ 5
cot?0 + cosa 3_2 22
5
(b)
5 8 97‘[+ 37‘[+ RY/4
COS 73 COS 7 + COS 7 + cos 3
—> s 97r_|_2 4 T
= 2cos Tz cos COS 73 COS T2
_5 T 97T+ 41
= cos13 cos 13 cos 13
_ I [2 I 57‘[]
= 2cos = |2cos.cos
=0
(b)
We have, sin 4 =§
A=—
cos z
b>+c*—a®> 4
2bc 5

400+441—a2_4

2x20x21 5

232

233

234

235

236

=841 —a?=32%x21=a%®=841—-672 =169

=>a=13
(@)
T 3 5w 7
COSZE+COSZE+COSZE+COSZE
_ 2n+ 237‘[
= cos 16 cos 6
m 37 T T
2 (1t o1 2(F T
+ cos (2 16)+cos (2 16)
_ 27T+ 237‘[
= cos 16 cos Te
psin?l p s = 141=2
sin® — + sin* — = =
16 16
(b)
Wehave,cos(a+[3)=§andsin(a—[3)=%
in(a+B) = = and cos(a — B) = =
= = — — e p—
sin(a + B c and cos(a B 3
5
= =sin~ 1= d — —qgin~ 1 —
(a + B) = sin 5an (a —B) =sin 13
3
L2 = sin‘lg + sin‘lﬁ

Y N L
R I 169 T 13 25

(312 5 4\ 36 20
= sin (—X—+—><—>=sm ( )

53T 135 65 T 65
56
= =—
sin2a = —
s tan2a = —
an2a = -
()
c0s20 +2cos® =2cos20—1+ 2cosO
1% 3

=2(cose+—> - =

2

2
53 --z( e+1) > 0,v6
= -5 |2(cos 5) 20

Then maximum value of cos 20 + 2 cos 0 is 3

(@)
We have,
x = sin 130° + cos 130°
= sin(180° — 50°)
+ cos(90° + 40°)
= x =sin50° —sin40° >0 |
*» sin 50° > sin 40°]
(@)
We have,
|4sinx — 1| <+/5
=>1-V5<4sinx <145
- V5 -1 V5 +1

<sinx <
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. 7T - 7-[
= —smﬁ < sinx < cos—

10
. 7T - - 7-[ 7-[
= sin (—E) < sinx < sin (E—E)
= sin (—1) <sinx < sing—n
10 10
N T <x< 3w [ sin x is increasing on]
— — x —
10 10 (—m/2,m/2)
= x € (—m/10,37/10)
237 (b)
n sinA

Given,sind = nsin B = — = —
1 sinB

Applying componendo and dividend, we get
n—1 sinA—sinB
n+1 sinA+sinB

_ 2 cos (AZLB) sin (A%B)
2 sin (A%B) cos (A;)

n—1 A—B A+ B
= :tan< > )cot( )

n+1 2
n—1 A+ B A—B
= n+1ta“( 2 )ztan( 2 )
238 (a)
We have,
s_a+b+c_a b c
R~ 2R 2R 2R 2R

=sin4d +sinB +sinC
239 (b)

(a)sinb = g is not possible, because the value of
sin 0 lies in [—1,1]
(b)tan 8 = 1002. This is possible

+p?
_pz ’

(c)cos = i [p # 1] this is not possible,

because here, cos 0 is greater than one

(d)secB = %, this is not possible because sec 0 is

not less than one
=~ Option (b) is true

240 (a)
We have,

T 21 3n
COS — COS — COS —

7 7 7
_ T 2m ( 471)
= €05 €05 —-C0s (T ——
_ T 2T 4
= — €05 €05 —-C0S —
. T . 8
~ 51n(23><;) __sm%_l
23 sin = 8sinZ 8
7 7

241 ()
wsecO+tanB =3 ..(i)

242

243

244

Also, we have
sec?0 —tan?0 =1 ..(iD)
= (secO +tanB)(sech —tanB) =1

= secH—tanf = — ..(1ii)

V3
From Egs. (i) and (iii), we get

1 1 1 Tt
tanf = —<\/§——) =—=tan—
2 V37 V3 6

I

0= -

= nm+ 6

7T

~ Solutions for 0 < 6 < 2w are % and S

Hence, there are two solutions

(©

Now, sin 12° sin 48° sin 54°

1
=3 (cos 36° — cos 60°) cos 36°

:1[\/§+1_1]

V5 +1
2| 4 2

4

V5 +1

Say

(@)
We have,
sinAsinBsinC = p and, cos AcosB cosC = q

= tanAtanBtanC =§=>S3 =B

q
In a triangle ABC, we have
tanA +tanB + tanC = tanAtanBtanC

tanA+tanB+tanC=§=>SjL _P

q

Now,

S, =tanAtanB +tanBtan(C +tan(Ctan A
—cos(A+ B+ C)+cosAcosBcosC

cos A cos BcosC
_1+q

q
Hence, tan 4, tan B, tan C are roots of
x3 —51x2 +52x_S3 == 0
1+¢q 14

x——=0
q q

:52:

p
or,x3 ——x2%+

(d)
cos 480°. sin 150° + sin 600°. cos 390°
= [cos(3m — 60°) sin(w — 30°)

+ sin(3m + 60°) X cos(2m + 30°)]

= — co0s 60°sin 30° + (— sin 60°) cos 30°
_ 11, V3\ (V3
22 2 J\ 2
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245

246

247

248

(b)

We have,

cosp 8 =cosq0
=>PO=2nmn+q0,wheren€Z

2nmw
0 = ,NEZ
ptq

(b)

Given, secx—1=(\/7—1)tanx
1—cosx sin x
S W2-1

cos x cos x
X X X
s 27 _ Bes Z_
= 2sin > (\/f 1)251n2c052 0

Xy X X
smz[smi— V2-1) cosz] =0
sin§=0 orsing—(\/_—l)cossz

1) = tan—
45°

+nm

=
=

X X

= Z=nmortan> = (V2 —
2 2

X
= x=2nm or-=—
=

X = 2nm or2n7r+z

x = tan 15°
tan 45° — tan 30°

~ “tan 45°. tan 30°
-1 (B-y' o
V3+1  3-1
And y = cosec 75° =
1
sin 45° cos 30° + cos 45° sin 30°

1 2\2 \/—1

1
sin(45°+30°)

- VB2
ENIERR Rl

242 22
Andz=4sin18°=4(@)=\/§—1

It is clear from above that
(2-v3)<(V6—-v2) < (¥5-1)

> x<y<z

(d)
] _1
smx—2
. .n
= = —
sin x sm6
T

=>x=nn+(—1)”g
For —2n<x<2m
T 5@ 7m  1lm
=66 6 6

= Number of points of intersection of two given
curves= 4
Alternate

252

253

254

255

256

The number of points of intersection are 4

()
N
sin(%) + cos( %) = Tn

On squaring both sides, we get

sin? (%) + cos? (%) + sin(%) = %

4
T n—4
=>sm(£)— 2
= n = 6only
(d)
Given,cost=\/§cosx—1+cosx—%
1
= 14cos2x =cosx(V2+1)——
(VZ+1)-—
1
= 2cos?x—cosx(V2+1)+—==0
(VZ+1)+
/ 2 8
:}acosx—(\/zﬁ_l)i (\/E-l_l) 2
- 2(2)
C(V2+ D V3 +2V2 - 42
a 4
V2+1+(V2-1)
- 4
- V2Z+1+V2-1 1 [ ;tl]
cosx = 2 _\/E " COS X >

T
=3 sznniZ,VnEZ

(@)

We have,

tana + 2tan 2a + 4 tan4a + 8 cot 8a

= cota — {cota —tana — 2tan 2a — 4 tan 4«
— 8 cot8a}

=cota — {2 cot2a — 2tan 2a — 4 tan 4a
— 8 cot8a}

= cota — {4 cot4a — 4tan 4a — 8 cot 8a}

= cota — {8 cot8a — 8cot8a} = cota

(b)

We have,

B =60°C =75 = A= 180 — 60° — 75° = 45°
b a b 2

Now, e = S 2 Sineos ~ snage 2 = V6

(a)
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257

258

260

261

We have,
T 57
tan(x — y )—1:x—y—z T
sec(x +y) _T cos(x +y) =§
T 11
:x+y—g T

Since x, y are positive. Therefore,x +y > x —y

Thus, we have

11m s
x+y=Tandx—y=—

4
or
11n S5m

x+y=Tandx—y=T
Solving these two systems of equations, we get

257w 19n 37m 7T
x—Tandy—Worx Wandy—ﬁ
(b)
We have,
V3sinf + cos@ > 0
= \?sine +%c059 >0

T T
= sinBcos€+cosesing> 0

VA T
=>sin(6+g)>0=>0<6+7T/6<7T=>—g<9

5
6
(c)
4
CcosA = g,cosB = s

+ £A and 4B lie on 4t quadrant

; 16
- sind = — 1—£ sinB = — 1—£
=>sind = —- smB =—
~ 2sinA + 451nB
4 3
=2(-5)+4(-3)
8 12
T 5 5
20
=-<= —4
(@)
We have,
tan’a + cot?’ a = (tana — cota)? +2 > 2
(d)
Given equation can be rewritten as

V2

TCOSH +§sm9 =7

= cos(@ +%)=

262

263

264

265

266

B T
= 0=2nn+t i
(@)

sin 50° 4+ sin 10° — sin 70°

= 2 sin 30° cos 20° — cos 20°

ol |

1
=c0520°(2x§—1>=0
(@)

Given, sinA —cos B = cosC
= sinA = cosB + cosC

2 si A A 5 <B+C) (B—C)
= — —_ =
sin > cos > cos > cos >

s A A A (B—C)
= —_ —_= —
SlnzCOS2 SIHZCOS 2

A B-C /A
= cosE=cos( ) [ sm(i>¢0]

2
A B-C

But A + B + C = m, therefore
2B=m
T
= B—E
(d)

Given, 4sin*x + cos*x—1=0

= 4sin*x + (cos?x — 1)(cos?x+1) =0
= 4sin*x —sin?x(1 —sin?+1) =0

= sin?x(5sin?x —2) =0

. 2
= sinx =0 or i\/;

Hence, x = nn is the required solution

(d)

If the triangle is equilateral

3v3

sind + sinB +sinC = —

If the triangle is isosceles, let
A =30°B =30°C = 120°
V3

Then, sin4 + sinB +sinC =1 +7

If the triangle is right angled, let A = 90°, B =
30°,C = 60°
Then,

3+43

2
If the triangle is right angled isosceles, then one of

the angles is 90° and the remaining two are 45°
each, so that
sinA +sinB +sinC =1++2
and,cosA + cosB + cosC = V2
(d)
61T T

Now, tan— = tan (— — —) =
15 15

sind + sinB +sinC =

n—— nx
ta ta .

1+tan— tanﬁ
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267

268

269

270

271

6m T

=> —_— [
tan 15 tan 15

VA

é6mr
= \/5_’+ @tanﬁtanﬁ

é6n T 6n T
= tanE — tanE - ﬁtanﬁtanﬁ = \/§
21 T 21 s
= tan— — tan = — \/§tan?tan1—5 =43
(b)
We have,

tan3 x =tan5 x

>5x=nm+3x,n€Z

nrm
:x=7,n€Z

. nmw . .
Ifnis odd, then x = — gives extraneous solutions

Thus, the solution of the given equation will be

given by x = nz—n, where n is even, say

n=2mmeZ

Hence, the required solutionisx = mmn,m € Z

(<)

We have,

tanf +tan4 60 +tan760 =tanftan46tan7 0

= tanf +tan4 0 = —tan7 (1 —tanH tan4 6)
tanf + tan4 0

> 1—tanftan4 6 = tan(=79)
= tan5 6 = tan(—7 0)

nm
$50=nn+(—70),n€Z=>9=E,n€Z
(b)
We have,
sin?3A4 cos? 34
sin? A cos? A
sin? 34 cos? A — cos? 34 sin? A
sin? A cos? A
sin® 34 (1 — sin? A) — cos? 3Asin? A
sin?2 A cos? A
sin? 34 — sin? 4 (cos? 34 sin? 34)
sin? Acos? A
_ sin(34 + A) sin(3A — A)
B sin? A cos? A
_ (4sinAcos A cos 2A4)(2sin A cos A)

sin2 Acos? A = 8cos24
(d)
We have,
3sind = 6sinB = 2v/3sinC
sinA sinB sinC
= = =
2 1 V3
sinA_sinB_sinC A_nB_n dc
T -1~ cATyBegan
2 2
m
3
(b)

272

273

We have,
21 4n
x = ycos?= ZCOS?
y z
2x=-3=73
x Yy
=>T=_—2=_—2=A(say)

=>x=Ay=-21z=-2A
Sxy+yz+zx=—-212+42%-212%=0
(@)

sin? @ + sin? § — sin?y

= sin® @ + sin(B — y) sin(B + y)

=sina+sin(r—a)sin(f+y) [“a+p+y
= T[]

= sin? a {sina + sin(B + y)}

=sina {sin(f —y) +sin(B+y)} [~ «a
=n—(f—7)]

= 2sinasinf cosy

(@)

We have,

sinA + cosA = >

A A
. 2tan? 1—tan25_ﬂ

+ —
1+tan2§1 1+tan2§ 2
A A A
=>4tan5+2—2tan2§=\/7+\/7tanzz
A A
:>(\/7+2)tan25—4tanz+(\/7—2) =0

2 4i\/16—4(\/7+2)(\/7—2)

= tan—- =
2 2(V7 +2)
. A 442
>tan- = ———
2 2(V7+2)
. A 3 1
= tan— = , —
2 N74+2'V7+2
A V7 -2
> tan- =V7 — 2,
anz \/_ 3
A 7-2 A
:tan§= 3 “0<A<m/6 .'-tan5<1
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274

275

276

277

(b)
We have,

Zcot(B +C—A)cot(C+A—B)

=Zcot2AcotZB [+A+B+C=0]

= cot 2A cot 2B + cot 2B cot 2C + cot 2C cot 24
Now,

A+B+C=0

=>24A+2B+2C =0

=>tan(2A+2B+2C) =0

= tan 24 + tan 2B + tan 2C

= tan2Atan 2B tan 2C

= cot 24 cot 2B + cot 2B cot 2C + cot 2C cot 24
=1

:2}m@+C—Akm@+A—B)=1

(b)

We have,

A+ B = I

4
tanA + tan B

> =
1 —tanAtanB
= tanAd +tanB + tanAtanB =1

=2 (1+tand)(1+tanB)=1+1=2
(<)

Given equations may be written as
cosx +cosy = —cosa
and sinx +siny = —sina

= 2cos (HTy) cos (%) =—cosa ..(i)

and 2 sin (%) cos (%) = —sina ...(ii)

From Egs.(i)and (ii),we get

2e0s(2)e0s(2) _cosa
2sin (2 cos () 0

X +
= COt( y) =cota
(b)
We have,

C_a2+b2—c2_82+102—122_1

COSE ==  2x8x10 8
And,

b2+ c2—a%? 102+4+122-8%2 3
cosA = = =

2bc 2x10x12 4

9
2A=2c0s?2A—-1=2x——1=
COS COS 16

|~

278

279

280

281

282

283

Thus, we have
cos2A=cosC=>24A=C
(a)

Let logsecx =y

= = oY = e¥/2+Y/2 = p¥/2.€7/2

COS x
1 ey/z

" Cosx e V?
By componendo and Dividendo rule
1+cosx e¥/?4e /2

1—cosx eY/2—ey/2

= cot? (g) = coth (%)

=y = 2coth™? (cosec2 ; - 1)
(©

Since, sinf = sina

..()

And cosf =cosa ..(ii)

[divided Eq. (i) by Eq. (ii)]

. tanf = tana

= O6=nm+a

(b)

We have,
2b=a+c=>a+b+c=3b=>2s=3b
Now,

A C _ |(s=b)s—c) (s—a)(s—Db)
tantans = s(s —a) % s(s —c)

. . C s—b 2s—-2b 3b—-2b 1
= —_ —_= = = = —
e B 2s 3b 3
(c)
2sin?0 —cos280 =0 = sin?%6 =i =
sind=+12 ..(i)
Also, 2cos?6 = 3sinf = 2sin?6 +
3sind—2=0
> sing =2 ..(ii)
From Egs. (i) and (ii), sin8 = %
Two solutions exist in [0, 27]
(o)
We have,
A _ tan 6° tan 42°
B cot66° cot 78°
A
= E = tan 6° tan 42° tan 66° tan 78°
A sin 6° sin 42° sin 66° sin 78°
—= =1=>A=8B
B cos6°cos42°cos 66° cos 78°
(b)
We have,

A=a?—(b—c)?
>A=(a+b—-c)(a—b+c)
=>A=2s—-2c)(2s—2b)

Page| 89



284

285

286

= Js(s—a)(s—b)(s—c) =4(s —b)(s —¢)

(s=b)(s—c) 1 A 1
= /W—f’mz—z

Now,
tan A 2tanA/2 tan A 1/2

= —_——,—e—— e —
ME=T anzanz . M T 11/16 15
(@)
We have,

sin47° — sin 25° 4+ sin 61° — sin 11°
= 25sin11° cos 36° + 2 sin 25° cos 36°
= 2 cos 36° (sin 25° + sin 11°)

= 2co0s36° X 2sin18°cos 7°

<\/§+ 1) <x/§— 1)
=4 cos 7° = cos 7°

4 4
(9
Given, sin3xsin3x = X% _, C,, cos mx
3sinx —sin3x\ =
= (T) sin3x = Z Cp cosmx
m=0
3 . : 1.
>3 (2sin 3x sinx) — 3 (2 sin? 3x)
n
= Z Cpy COSMX
m=0
3 1
= 3 (cos2x — cos 4x) — 3 (1 — cos 6x)
n
= z Cm CcOSMX
m=0

1 3
= gcos6x +§(c052x — cos 4x) ~3

= Cycos0 + C; cosx + Cy cos 2x+... +C, cos nx
Lo n=6
(d)
We have,
cosx = tany
= cos?x =tan’y
= cos?x =sec’y—1
= cos?x = cot? z
—1 [+cosy=tanz - secy
= cot z]
= 1+ cos?x =cot?z

5 tan? x
=>14+cos*x =———— [+ cosz =tanx]
1 —tan?x

sin? x
= 1+COSZX =ﬁ
cos? x — sin? x

= 2sin*x —6sin?x+2=0
3—+5
2

= sin?x =

287

288

289

290

291

292

2
. V5 -1 _ V5 -1
= sin“x = = sinx =
2 2
= 2sin18°
(b)
cot54° tan 20°
tan36° cot70°
_ tan 36° 4 tan 20°
" tan36° tan20°
=14+1=2
(b)
cotx —tanx
cot 2x
1
= tan 2x (cotx — —)
cotx
(cot2 X — 1)
=tan2x | —
cotx
(cot2 X — 1)

=tan2x| ——

2cotx

= tan 2x. cot 2x. 2

=2

(0)

sin? x — cos 2x = 2 — sin 2x

= 1-—cos?x—(2cos?x—1)=2—2sinxcosx

= —3cos?x+ 2sinxcosx =0
= cosx(2sinx —3cosx) =0
= cosx =0, (v 2si9nx —3cosx #0)
s
> x=2nwt-
x nmw + >
T
= x=U4n+t 1)5
(b)
1 + tanh g cosh% + sinh g ex/?
1—tanh £ coshX—sinh £ e™*/2
2 2 2
(0)
1
-1 1 — -1 2(5) _ _14
2 tanh 5) = tanh — = tanh <
1+(3)
2x
[ 2tanh™ ! x = tanh™! 2]
1+x

4
1 1+4+- 1

=—1 > :—l 2
2og ¢ 2og3

5
=log3
()
We have,
cos(a + B) sin(y + 8) = cos(a — B) sin(y — §)
cos(a + B) sin(y —9)
cos(a — fB) - sin(y + 6)
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cos(a + B) — cos(a — B)

cos(a + B) + cos(a — B)
sin(y — 6) — sin(y + 6) _ _

- sin(y — &) + sin(y + §) 2 tan% 1+ tan2§

. X .
Given, tan (E) = cosecx —sSInXx

1+ tan2Z 2tan=
_ 2 2

—2sinasinf _ —2cosysind (1+tan2£)—4tan2£
2cosacosf 2siny cos § = - 2 p 2
= —tanatanf§ = —coty tan § = cota cotf coty 2tan5(1 +tan25)
= cotd X x X\ 2
2 (2 22 Z (1 _tan2 2
293 (0) = 2tan (2) (1+tan 2)—(1 tan 2)
Given, a cos® @ + 3acosasin?a =m = tan4;+4tan25_1 =0
in3 2 gsinq = x —4+V16+4
and asin® a + 3acos“ asin“a =n S tan?’ = — 2445
s 2 2x1
= X
(m+n)= acos’a = tan?= = —2 + 5
+ 3a cos a sin? +3a cos? a sina 2x
.3 . 2 L R
+ asin® a (.tan 2;& 2 \/E)
= a(cos a + sina)3 298 (d)
Given equation is
- ) — G 3 0
and similarly, (m — n) = a(cos a — sina) 5c0529+2c0525+1=0
s (m+n)?3 + (m—-n)?3 = 5(2c0s20—-1)+1+cosf+1=0
23 o o = 10cos?6 +cosf —3 =10
= a*/? {(cosa + sina)“ + (cos a — sina)*} = (2cos®—1)(5cos0 +3) = 0
= a?/3{2(cos? a + sin? @)} = 2a?/3 = cosf :% orcosf = _E
s =1 —cos—1(3
294 (c) = 9—30r0 T — COS (5)
; x _ Yy __zZ _ 299 (b
Given, cosecf sec  cot20 ke [say] (b)

From the given equations we have ), tana =
4z%2(x% + y?) & 9 2 P

= 4k? cot? 20 (k*cosec?d Ytanatanf = 0andtanatanftany =r
+ k? sec? 6)
. 2 2 2
— 4Kk* cot? 29( _ 1 _ ) [ sin? 6 + &~ (14 tan“ a)(1 + tan“ B)(1 + tan®y)
sin? 0 cos? 6
cos26=1] =1+ Ztan?a + Ztan? atan? B
4k* (cos? 0 — sin? 0\’ + tan? a tan? Btan?y
- T( sin? 6 cos? 6 >

=1+ (Ctana)?

— (12 20 _ 12 cac? )2
= (k“cosec™d — k”sec” 0) —2XtanatanB + (ZtanatanB)?

— (2 _ 2)2
= =y%) —2tanatanfBtany Ztana
295 (b) + tan? a tan? Btan®y
Given,tan26tanf =1
2 tanz 0 1 = 2 _ 2 — —_ 2
—1 o tan?0=- 1+p*—2pr+r°=1+(p—-7)
1—tan?6 3
T T
= tan’f =tan’—- = O=nnt-— 300 (b)
6 6 We have,
296 (a) cos* @ — sin* 6 = (cos? 8 — sin? 8)(cos? 8
| sinx| > 2sin? x +sin2 0)
= |sinx|(2]|sinx|-1) < 0 —c0S20 = 2cos2 6 — 1
1
= 0<|sinx| <= 301 (¢
2 We have,
:xE(OE)U<5—nn)U(n7—n)U(ll—n 2x> V3 20° 20°
) 6 6 )] ) 6 6 )’ COS@CO - SeCO .
297 (d) = tan 60° cosec 20° — sec 20
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302

303

304

305

_ sin 60° cos 20° — cos 60° sin 20°

cos 60°sin 20° cos 20°
sin 40° _ 2 sin 20° cos 20° —4

= €05 60°5in 20°05 20°  Lgin 20° cos 20°
2

(b)

Consider the function f (@) given by

f@) = %— sin%where 0<6< g

We have,

’(9)—1<1 9)>0[--0<9<n]
f1@)=3\1~cos3 U=V =3
= f(0) is increasing on [0, /2]
= f(0)>f(0)for0<6<Z

6 )
:>;—sm;> Ofor0<g<Z

N

=>g>sin%for0 <0 Sg

On the same lines it can be seen that all other
conditions are true except condition given in
option (b)

()

Lety =[x — 1| = cosx

It is clear from the graph that two curves intersect

at two points.
y

y 7 x|

X’< U X
l y =cos X
yl
Hence, number of solutions are 2.

(b)

Since, 5cosx +12cosy = 13

= (5cosx + 12cosy)? + (5sinx + 12 sin y)?
= (13)% + (5sinx + 12 siny)?

= 25+ 144 + 120(sinx sin y + cos x cos y)
=169 + (5sinx + 12 siny)?

= (5sinx + 12siny)? = 120 cos(x — y)

v —1<cos(x—y)<1

= —120 <120 cos(x —y) < 120

. Maximum value of 5sinx + 12 siny = V120
(@)

Since,c059=%and0<9<§

o[, _8 1
= = —_
sl 172 - 17

Now, cos(30° + 6) + cos(45° — 8) + cos(120° —
2

306

307

308

309

= cos 30°cos 8 — sin30°sin 8
+ cos 45° cos 6
+ sin45°sin 0
4+ cos 120° cos 8 + sin 120° sin @

=cos€<§+i—l>—sin9<l—i—ﬁ>

2 2 2 2 2 2
8/v3 1 1\ 15/Vv3 1 1
=—|l=+=-z)+=|=+—=-3
17\ 2 2 2 17\ 2 2 2
23 \/§—1Jr 1
17\ 2 NG
(d)
cos 1° + cos 2° + cos 3°+...+ cos 89°
+ cos 90°
+ cos 91°

+ c0s92° 4+ cos93° +...4+ cos 179°

+ cos 180°
= cos 1° + cos 2° 4+ cos 3°+... 4+ c0s89° 4+ 0
+ cos(180° — 89°)
+ cos(180° — 88°)+...+ cos(180° — 1°) — 1
= cos 1° + cos 2°
+ cos 3°+...cos 89°

— cos 89°
—c0s88°—...—cos1°—1
=-1
(@)
We have,
A Cc )
cotE, cotE, cotE arein A. P.

= 2 cot— = cot—= + cot—
Cco > co Cco

s(s—b)
> G-a6-0

s(s—a)

(s =b)(s —¢)

s(s—c
4|56 =9
(s—a)(s—Db)
=>2(s—b)=s—a+s—-c=>2b=a+c=>
a,b,carein A.P.
(c)
(1 + tanx + tan? x)(1 — cotx + cot? x)
_ (1 +tanx +tan®x)(1 + tan® x — tan x)
- tan? x
_ (1 +tan*x)? —tan’x
B tan2 x
Obviously, 1 + tan? x > tan?x,V x € R
(c)
We have,
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310

311

312

313

W 437r 457T 471r
coS* =+ cos®* — + cos™— + cos™ —

8 8 8 8
) 47T+2 437'[ 5w
=2cos*—= cos*— |+ cos—
8 8 8
_ 3 77'[_ n]
= —CoS 3 , COS g = cos8

1 m\? 3m\*
= E{(Z cos? §) (2 cos? ?> }
_! (1+ n)2+(1+ 3”)2
=3 cos cos —

1 1\? 1\3) 3
=§{(1+ﬁ) +<1_ﬁ) }=z
(b)

We have,
sin(m cos 8) = cos(msin B)

s
= sin(m cos ) = sin (—i T sin 9)
2
Vs
= 1 cos O =§insin9

_ 1
:>cos€+sin9=§

Since the angle of AABC are in A.P.
2B=A+C
=>3B=A+B+C
= 3B = 180°
= B = 60°
1
= cosB =—

c?4+a%>-b% 1

2 ac 2
>c?2+a?-b?=ac
=>c?2+a?-b?2=b% [+ab,careinG.P. . b?
=ac
= c? + a? = 2b?
= a? b? c?arein A.P.

(d)

Since sin x + i cos 2x and cos x — i sin 2x are
conjugate to each other

~sinx +icos2x = cosx 4+ isin2x

= sinx = cos x and cos 2x = sin 2x

= sinx = cosx and 2cos? x — 1 = 2sinx cosx

—_

[+ sinx = cos x]
This is an absurd result. Therefore, no value of x
satisfy these two equations

(b)

Given,1 — cosx = (\/7 — 1) sin x

= 2cos?x—1=2cos’x

314

315

316

317

XX Xy
= ZSII’IE(SIHE— V2-1) cosi) =0

. X
= sin” = 0 or tan

gzx/f—lztan

X X +T[
> — = — —_
> nm, > nm 3
T
= x = 2nm, 2nn+z
(0)
tanA —tan B

2tan(A — B) = 2(

1+tanAtanB

_ ( 2tanB + cotB —tan B )
~ “\1+4 (2tanB + cotB) tanB
[+ tanA = 2tan B + cot B]

_ 2(tanB + cotB)
~ 2(1+tan?B)
(d)

= cotB

cos & cos 2a cos 4a ...cos 2" 1

= [2sin a cos a

2sina

)

45°
2

X cos 2 cos 4a ...cos 2" 1a]

_ 1 [2
" 2sinal2

1
22sina

23sina

Similarly, we can write

sin 2"«

2" sina

(d)

2
[E sin 4a cos 4« ... cos 2”_1a]

[sin 8a cos 8« ...cos 2" 1a]

Given, x sin® 8 + ycos30 = sin 6 cos
= ycos@sin?0 + y cos30 = sinf cos 6

[+ xsinf = ycos

6]

—sin 2a cos 2a cos 4« ... cos 2”‘10(]

= ycosf (sin? 6 + cos? @) = sinf cos

= y=sinf

Now, xsinf =sinfcosf = x =cosf

(@)

8

x2+y? =cos?6 +sin?0 =1

26 13

wtana/2 +tanf/2 = -7
15
and tan /2 tan 3/2 =3

By a2t g2
..tan( )_1_tana/2tan8/2

2

Now, cos(a + B) =

1—tan?

1+tan?

(

(%

=)

2

=)
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1—(—?)2 _49-676
1+(_2_6)2 49+ 676
7

627
725

318 (a)
Given, 815In°% 4 g1c0s*x = 30
= 815in2x + 811—Sin2x =30

sin? x 81
> 81 + grsnx — 30
81 ;o
=y +_y =30 [put815™ ¥ =y]

= y2-30y+81=0

= -2y —-3)=0

= 81510°% = 27 or 81°"°* = 3

= 34-Sin2x — 33 or 34Sin2x =3
. 2 _3 . 2 _

= sin®x =~ orsin®x =

:sinx=§ or sinx =

21T

"3

Uik Ik
o

>x=

319 (b)
We have,

32tan86=2cosza—3cosaandc0529=§

wl S
=

Il
ol

or

Now,

20 1 1-—tan?6 1 can? 0 1
= =-_ > ==
cos 3 T+tan2g 3 Y73
~32tan® 0 = 2cos?a — 3 cosa

1
:32xE=2cosza—SCosa

= 2=2cos’?a—3cosa
= 2cos’a—3cosa—2=0
= (2cosa + 1)(cosa — 2)
=0 [+ cosa —2 # 0]
=2cosa+1=0

1 2T
=>cosa=—z=>cosa=cosT=>a

2m
=2nm+ ?,Tl €Z
320 (b)
Now, tan(x —y)tany = % 2
COSXx

_ cos(x — 2y) — cos(x) _ " cos(x-2y)

~ cos(x — 2y) + cos(x) 4 oS
cos(x—2y)
1-1 . cosx
T 142 [leen'l - cos(x—Zy)]
321 (a)
We have,

sin3 6 = 4sinfsin?x —4sin3 0

322

323

324

325

326

= 3sinf — 4sin® 6 = 4sin O sin? x — 4sin3 6
= 3sinf = 4sin O sin? x

=>sin2x=Z [0 #nm ~sinf # 0]
i s

=>sin2x=sin2§=>x=nni§,neZ

(d)

We have,

b+c=3a

= sinB +sinC = 3sin4
. (B+C B—-C A A
:>2$1n( )cos( )=6sm—cos—

2 2 2 2
(B—C) 3 (B+C)
= =
cos 5 cos 5
B Cc 2 si B C
= — —_ = — —
c052c052 sm251n2
tB tC—Z t Bt —1
= COo 2CO 2— = an2 an2_2
(b)
We have,
sin® + cosf =2 cos 6
= 1+ sin26 = 2cos? 6
= 1—sin26 =2 —2cos?6
= (cos 6 —sin#)? = 2sin? 6
= cosf —sinf =/2sin0
(a)
Given, sinx + siny + sinz = —3 and
x,y,z € [0,2m]

** The minimum value of sin is —1

~ In between 0 to 27, the given equation is

o 3
satisfied at x = 771

y = 37” ,Z = 37” and having only one solution
(a)
I 3n 5t 7

st SIDE SIDE SII‘IE

[2 5t 3 [2 T
2 sin sm 2 sin sm 16
_ 1 [( T n) ( 3n n)]
=12 cos 3 cos > cos 3 cos >

1 T T
= ) (cosE+ cosz)
_ 1 _ Nz .. .m_
T 8vz 16 ['COSZ_O]
(d)

For the quadratic equation to have real roots, we
must have

cos?p —4sinp(cosp—1) =0

= (cosp — 2sinp)? — 4sin’p + 4sinp = 0

= (cosp — 2sinp)? + 4sinp(1 —sinp) = 0
Now, 0 <p<m

= 4sinp (1 —sinp) > 0 and, (cosp — 2sinp)? >
0
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Thus, (cosp — 2sinp)? + 4sinp(1 —sinp) = 0

forO<p<m
Hence, the equation has real roots for0 <p <m
327 (c)
We have,
1 (29
cos(0 + ) = ———=
1 + tan? (9+—¢)
2
Also,
0+ ¢ tan§+tan% §+% 26
tan( 2 )= Cn® 1-38 7
1—tan-tan=- 1-——
2 2 8
- 627
~cos(0 + ) = ) %= ~ a5
49
328 (b)
We have,

2cos?A =3cos’B
= 2(1 —sin? A) = 3(1 — sin? B)

= 2 —2sin? A =3(1 —sinA) [+ sin?B =sinA]

1
:ZsinzA—3sinA+1=O=>sinA=§,1

Now,

sinA = 1 = sin B = 1, which is not possible
1

~sind == andsinB = +—
2 7z

= A =30°B =135°C = 15°

or, A =30°B = 45°(C = 105°

In each case the triangle ABC is an obtuse angled

triangle

(b)
We have,

329

3cos2f —1
3 —cos2p
1—cos2a 3 —cos2f —3cos2f +1
> 14+ cos2a 3 —cos2B +3cos2f —1
[Applying componendo and dividendo]
2sin®a 4(1—cos2f)
> 2cos2a  2(1+ cos2p)
2 x 2sin? B
2 cos?pB
= tan?a = 2tan% B = tana cot f =2
330 (b)
It is given that

cos2a =

= tan’a =

1
sin 2x, E and cos 2x are in A. P.

~ 1 =sin2x + cos 2x

=>cos(2x—%)=%

2x——=2nm -
= = +

332

333

334

335

336

T
:>2x:2n7r,2nn+§

T
=>x:nn,n7T+Z,n€Z

(d)
Let ABC be a triangle such that BC = 80 cm, 2B =
60°and b + c =90 cm
Now,
b? = c? + a? = 2ac cos B
= (90 — ¢)? = c? +80% — 2 x 80
X (90 — ¢) cos 60°
= 8100 — 180c + c? = ¢? + 6400 — 7200 + 80 ¢
>c=17
“b+c=90=>b=73
Hence, the length of the shortest side is 17 cm
(@)
Given, sin* x + cos* x = sinx - cos x
= (sin?x + cos? x)?
— 2sin?x - cos? x = sinx - cos x
sin?2x  sin2x
2 2
= sin?2x +sin2x—2=0
= (sin2x + 2)(sin2x —1) =0
= sin2x =1 (vsin2x = —1)

T
~2x=0Un+1)=

= 1-

2
T
> x=0An+1) 1
T 5w
> x=—,—
T3
Hence, two solutions exist
(b)

Givena < f <y <4
Also,sina =sinf8 =siny =sind =k
f=m—aq, y=2n+a 6=3n—«a
_a B Y, .6
Now,451n§+35m E+2$1nz+smi
4sin%+35in (nz—a)+25in(2”2+a)+
sin(3r—a)2

= 45sij a+3 ¢ 2 si 2 ¢
= sm2 cos2 sm2 cos2
—Zsinz+2cosE

2 2

= 2\/(sin% + cos%)2

—2\/sin2a+cosza+25inacosa
- 2 2 22

=2Vl +sina=2Vv1+k

(a)

Maximum value of sin + cos 8 = V1 + 1 =+/2
(b)
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337

338

339

340

341

Given, 2cos?x — 1+ 2cos?x = 2

V3
= cosx=1+— osx=nm+t

2
(<)
(1+2sin0)?+ (V3tan®8—1)2=0
=14 2sin6 =0andV3tan6—1=0

‘nez

ol S

. sin@ = —% =0 =mn+(—1)m(—%)

1 T
andtane—ﬁ > 9—m7r+g

For common values, m must be odd
iem=2n+1

7
= 0=2nr+—

6
(b)
We have,
(2cosx—1)(3+2cosx)=0
=>2cosx—1=0 [+ cosx = —3/2]

1 mT5m
= CcoSXx :E:x =§,?E [0, 27]
(b)
We have,
B =90°

~A+ B+ C=180°
>A+C=90°=>B=A+C>B-C=A4

Now,
. B—C_b—c tA
M T2

. A b-c tA b—c
= —_——= —_—=

anz b+cC02 b+c
(o)

cos(8 + ¢) = mcos (6 — P)
= cos 6 cos P —sinBsind

= m cos 0 cos ¢ + msin 0 sin ¢
= cosBcosd (1 —m) =sinBsinp(1+ m)

-m
= tanf = [1 n m] cotd
(a)
In triangles ABD and ACD, we have
AB BD AD CD

sinB _ sinZBAD “"9SinC _ sinZCAD
sinC _ sinzCAD BD

= = X ——
sinB sinZBAD CD

R sinmt/4 _ sin2CAD y 1 N sin 2BAD

sinm/3 sinZBAD 3 sinz«CAD
C1oV3/2 1
IEIEVEART

342

343

344

345

A
i T
3 , N
B 1 D 3 C
(a)
acos2x + b sin 2x
3 1—tan?x 2tanx
_a'1+tan2x "1 +tan?x
b2 b
1——2 2.— b
_ a a . _
=a. >+ b. 5 [ tanx——]
b b
1+—2 1+—2 a
a a
_a(a®—b?*)  2b%a
~ (a®+b?%)  a?+b?
_a3—ab2+2ab2_a3+ab2_
B a? + b2 _a2+b2_a
(0)
We have,
b ¢
sinB  sinC
) bsinC
= sinB =
c
. 2sin60° 2 /3 1
>sinB=——m—=—"-—=—
V6 V6 2 2
= B =45° [+ B # 135°]
~A=180°—(B+C) =75°
Now,
sinA_sinB
a b
bsinA 2sin75°
¢ sinB sin 45° V3 +
(d)

Let O be the centre of the pentagon. Then,

o

5

2A,04, = £LA,0A; = - LAsOA; =
In AA;0A,, we have,

A1A2 =12 +12-2x1x1Xcos72°
In AA;0A4;, we have

A1A%2 =12 +1%2 — 2 x 1 x 1 X cos 144°
= (A142)(A143)

=+/2 — 205 72° X V2 — 2 cos 144°
=21 —sin18° x V1 — cos 36°

5—1 541
=2\/1—\/_4 ><J1—\/—4 =5

(b)

And e™* = = tan (E + 9) (i)
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346

347

348

eX—e™%

cot G + 9) - tazn (% + 9)
- 2
1 — tan? G + 9) 1

Now, sinhx =

2tan<%+9) _tan2(%+9)

= —tan 20

 cot26
()

Let ABC be the right angled triangle whose angles
are in A.P. Then,

2B=A+C

Now, A+ B + C = 180° = 3B = 180° = B = 60°
So, let the angles be A = 30°, B = 60° and C = 90°

) a b B c R
“sin30°  sin60° sin90°
=a=R,b=+v3Randc = 2R
Also,

1 1 V3
A=Eabsin90°=§ab=7R2
r_A
U5 s2

V3

r 7R2 \/§ 4

ST (e T 2 (3 13y
R+vV3R+2R 3+3
(=)

_2V3
i a—
(V3+3)

r 2/3(V3-3)" 6vV3(V3-1)°

S (9-3)2 36
r V3(4—-2v3) 2-v3 r 2-43
- = = = — =
S 6 \/§ 2s 2\/§
(@)

Let x = cos 20 + cos 0. Then,
x=2cos?0 +cosf — 1

1
:x=—1+2(c0529+5c059>

o x=—1+2(cos0+2) =2
X = Ccos 2 16

2 12 9+1)2
SXx=—= -
X 8 COS 4

2 (eos0 )

Hence, the minimum value of x is —%
(b)
3(sinx — cosx)* + 6(sin x + cos x)?
+ 4(sin® x + cos® x)
= 3(1 — 2sinxcosx)? + 6(1 + 2 sin x cos x)

2

> 2 >0
= —_—
X 8

349

350

351

352

+4(sin? x + cos? x)(sin* x + cos* x

— sin? x cos? x)
= 3[1 + 4 sin? xcos?x — 4 sin x cos x]
+6 + 12 sin x cos x + 4[(sin? x + cos? x)?
—2sin? x cos? x — sin? x cos? x]
=3+ 12sin?xcos?x + 6+ 4 — 12sin® x cos? x
=13
(b)
Leta = 3x + 4y,b = 4x + 3y and ¢ = 5x + 5y.
Then,
c—a=2x+y>0c—b=x+2y>0
=>c>aandc>b
= Side c is the largest side

Now,
C- a? + b?% — c?
cosC = o
(3x + 4y)?(4x + 3y)? — (5x + 5y)?
= cosC =
2(3x + 4y)(4x + 3y)
Xy
= cosC = 0

- (Bx + 4y)(4x + 3y) <
= ( is an obtuse angle

Hence, the triangle is obtuse angled triangle
(©

We have,

sin 8 = Vsina cosa = sin? B = (1/2) sin 2a
Now,

= cos2B =1—2sin?p

= cos2f =1 —sin2a

:>c0523:1+cos(%+2a)=2cosz(%+a)

Again,
=cos2f=1-sin2a
_ n —owin2 (T

=cos2f =1 —cos(i— Za) = 2sin (Z—a)
()
We have,
cosAcosB +sinAsinBsinC =1
= 2cosAcosB+ 2sinAsinBsinC = 2
= 2cosAcosB + 2sinAsinB sinC

= cos? A

+ sin? A + cos? B + sin? B
= (cosA — cos B)? + (sin A — sin B)?

+2sinAsinB(1—sinC) =0
= cosA —cosB =0,sinA —sinB = 0 and
1—-sinC=0
=>A=BandC =90°a =band C =90°
Hence, the triangle is an isosceles right angled
triangle
()
We have,
cos?x — 2 cosx = 4sinx — sin 2x
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= cosx(cosx —2) = —2sinx(cosx — 2)
= cosx = —2sinx [+ cosx —2 # 0]

t L +t ‘1< 1)
= = —_—— = —_—
an x ) X Vs an )

353 (c)
Area of
AABC =%absinC:%x 1x2 x?:?
354 (d)
tanAtanB = 2
sinAsin B _
cosAcos B

Using componendo and dividendo, we get
sinAsinB +cosAcosB 2+1

~2-1

sinAsinB — cos A cos B
cos(A—-B) 3
—cos(A+B) 1
3/5

ﬁ _—
—cos(A + B)

3 3
1 v cos(A—B) =

= cos(A+B)=—=

(b)
We have,

T 2m 3

COS — COS— COS —
9 9 9

_{ T 2n 47'[}
= cosgcos 5 cos 5
sin(23m/9)

~ 23 x sin /9

355

3n
x —
cos 3

3 sin8r/9 1
X = X—=
cosm/ 8sinm/9 2

1

~ 16
357 (c)
We have,
tan 34

tand

3 —1tan?4

:—
1—3tan? A4
k-3

T3k—1

=k = tan? A

Now,
sin 34

=3 —4sin?A=3-—
sin A sl

1+ cot?4

=, glven

358

359

360

361

362

<— < +0<sin?4d <
=>0_4(k_1)_1 [+ 0<sin“A <1]
=>k<lork>3
Hence, Sm3A , where k < = ork>3
sin A k1
(d)
We have,

. ) T
sm9—cos€—\/§sm(6’—z)
~sinf —cosf8 <0
:>sin(0——)<0

T
=>2nn—n<0—z<2nn,nEZ

3 T
>2nnt——<0<2nn+-—-,n€e’Z
4 4
(d)
We have,
tan2C =tan{f(A+B+C)— (A+ B —C)}
tan(A+B+C)—tan(A+ B — ()
1+tan(A+B+C)tan(A+ B —C)

A_2
-y
A2+ xy

= tan2C =

y X

Given, a+,8=%, B+y=«a
T
= tanpf =tan(§—a’) and tan(f +y) = tana

(D)

=tana

a,

= tanf = cota
tan f+tan

And fanfttany
1-tan g tany

tan f+tany _ tana

[from Eq. (i)]

l1-cotatany T
= tanf +tany =tana — tany
= tana =tanf + 2tany

(d)
We have,

(3
:tanﬁ—tanﬁ \/_+\/_tan—tanﬁ

é6n 6n
ztanﬁ—tanﬁ—\/_tanﬁtanﬁ—\/_
(@)

cos A sin A

nd

COSB

am?—n?= (m+n)(m—n)
_ sin(A + B)sin(4 — B)
N cos? B sin? B

sin? A — sin? B

>m? —n?=

cos? B sin? B
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363

364

365

366

367

sin? A —sin? B
cos?B
cos? B —cos? A

= (m? —n?)sin’B =

cos? B
cos? A

_ 2
cos? B

= (m? —n?)sin?B=1-— 1-n

(a)
x = sin130° + cos 130°
=sin50° —sin40° > 0

. A . T
[ Sin X 1S Increasing for0 <x < E]

(c)
We have,
tan9° —tan 27° — tan 63° + tan 81°

= (tan 9° + tan 81°) — (tan 27° + tan 63°)
1 1

c0s 9°cos81°  cos 27° cos 63°
1 1

sin9°cos 9° sin27°cos 27°

2 2
sin18° sin 54°
—> {sin 54 — sin 18°} _ {2 cos 36°sin 18°}

sin 54° sin 18° sin 18° cos 36°

(9
We have,
T o«
4 2 2(—_Z
\/4sm a + sin“ 2a + 4 cos (4 2)

= \/4sin? a (sin? a + cos? a)
1+ cos (% - a)

4
+ 2

= 2|sina| + 2(1 + sina)
=—-2sina+2(1+sina) =2 [
(d)

6
5c0529+2c052§+1= 0

= 5(2c0s?20—-1)+(1+cosf)+1=0
= 10cos?0 +cos§ —3 =0

= (5cosf +3)(2cosf—-1)=0

=

wsina <0 ]
fora € 3m/2

cos @ =§,c050 =—§ = 0
_r -1(3)
—3,7r cos c

(b)

Given, sin* x + cos*x = a

= sin*fx+ (1 —sin?x)*=a
2sin*x —2sin?x+ (1—a) =0
For real solution, D = 0

= (-2)2-4x2(1-a)=0

368

369

370

>1—-242a =20

>a=

N| =

Hence, option (b) is true

(b)

Equation first can be written as

xsina+y X 2sinacosa+ 3
x sina (3 — 4sin? a)
=2 X 2sinacosacos?2a

= x+2ycosa+z(3+4cos?a—4)
=4cosa(2cos?a—1)assina
=0

= 8cos®a —4zcos?a
—y+4)cosa+(z—x)=0

3

3,_(2 2

= cos’a (z)cos a
+2 z—X
_(y4 )cosa+( 3 )=O

Which shows that cos a is a root of the equation

z y+2 Z—X
3_(2)2 _ =
e -(5)t (4)t+(8) 0

Similarly, from second and third equation we can
verify that cos b and cos c are the roots of the
given equation

(o)
Since,acosx + bsinx =c¢
1 —tan22 2tanZ
- a 2 2 _
1+tan2§ 1+tan2§
t 2x+2bt al (1+t Zx)
= a—atan‘— an—=—c¢ an” —
2 2 2
, X X
= (c+ a)tan E—than§+c—a =0
Since, a, 3 are both roots of the given equation
t O( +t B
s~ tan—+tan—- =
2 2 c+a
and tan= + tanE =22
2 2 c+a
tan®+tanf
Now, tan (&B) = szB
2 1-tan; - tan;
+p 2b
. 2b
= tan( > >= li+g__a
c+a
a+ B b
= tan( ) =—
2 a
(a)
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371

372

373

374

Ina A ABC, we have

A B B C C A
tanztani + tanEtanE + tanztani =1

1 2 2 c 1 C
:§x§+§tan§+§tanz= 1 =>tanE=§
(b)
Given, tan @ = 717 = cotf =7
Now, (cosec?f-sec? 0) _ (1+cot? §—1—tan? @

(cosec2+sec? ) 1+cot2 f+1+tan2 6

3 cot? 0 —tan? 6
" 2+ cot?26 + tan? 6
2 1\2
- -(5)
= - —
2+ (V1) + (%)

49 — 1 7 48 3
= X = —= —
7 63+1 6 4
(b)
We have,
tan3x =1
T
=>tan3x:tanz
3 +7r nn+T[ ez
= = e e -
X=NT 2 X 3 1Z,n
(@)
We have,
3tanA—4=0
tan A 4
= =—
an 3

4 3 3T
= sind = —g,cos A=—= '-'T[<A<7]

5
~5sin2A+ 3sinA+ 4cosA

=10sinAcosA+ 3sinA +4cosA

_10<12) 12 12_0
B 25 5 5

(<)

cos 20 = sinf

= 1—2sin?60 =siné

= 2sin?6 +sinf—-1=0

= 2sin?6 +2sinf —sinf —1=0
= 2sinf(sinf +1) —(sin0+1) =0
= (sinf+1)(2sinf —1)=0

- 1

sinf = =

sinf = —1, >

U

8 = sin-r sing = sin™
sin@ = sin—, sinf = sin—
2 6

3
= 0=nmw+ (_1)717,

T
= 0=mnr+ (—1)mg
For 8 € (0, 2n)
_ 3m ™ 5w
2’6" 6
Hence number of solutions= 3

375

376

377

378

(b)

We have,

sin*x — 2cos?x+a?=0

= y2—2(1—vy) +a? =0, wheresin?x =y
>y2+2y+a*—-2=0
=>y=-1++/3—-a?

For y to be real, we must have
Disc.20=4—4(a?—-2)=>0>a?<3..(I)
But, sin? x = y. Therefore,

0<y<1

50<-1++3—-0a%2<1
>1<+3—-a%2<?2
>1<3-a’°<4
>2-a’>20=>a?<2
From (i) and (ii), we have
a?<2=-2<a<V2
(d)
Given, A+ B+C=nm
A+B @ C

...(ii)

2 2 2

X <A+B) ) (n C) tC
—1 = —_— ] = —_
an > an 573 co
tan£+tanE C
> — " ZB=cot—
1 —tan—-tan—
2 2

N

1 2
37t3
=

| =

I

(@)

e}
(i
N O

[N
I
X

r—
—
Q
=
N IEN RN | BN SUN N N

= cot

= tan

(d)

. 1
Given, x + o= 2cosa

NANI O,

= x2—-2xcosa+1=0

_2cosai\/4cosza—4

2
= x=cosa+isina

Now, x™ = (cos a + i sina)™ = cosna + i sinna

= X

1 . .
And - = (cosa —isina)™ = cosna — i sinna

x™ 4+ —- = cosna
X
+ isinna + cosna — i sinna
= 2cosna
(b)
We have,
tana + tan g It —
an a + tan
tan(a + B) = = —mil_ Zmil
1—tanatanf 1 - x

m+1 2m+1
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379

380

381

382

2m? +2m+1
St B = I m 1
(@)
Let AM be perpendicular from A on BC such that
AM = p.Then, BC = 4p.Let AB = xand AC =y
Then,
= x* +y* = (4p)?
In AABM, we have
p? + BM? = x?
= p?+ (49 — k)? = x?, where k = CM

C

Y
=1=>a+ﬁ=z

(D)

A x B

In AACM, we have

p? =CM? = y? = p? + k? = y?
Adding (i) and (ii), we get
2p%2 + (4p — k)?> = x? + y?
= 2p* + (4p — k)? = (4p)?
=>k=2p-— \/§p

= BM = BC — CM = BM = 4p — (2p —V3p)

...(if)

[+ x% +y* = (4p)?]

=2p +V3p
AM p
stanB=—>tanB=———=2—-+/3
BM (2+3)p
= B =15°
(d)
We have,

cotOcot760 + cotOcot4 0+ cot46cot760 =1
= co0s 6 cos 46 sin 70 + cos 46 cos 76 sin 0

4+ cos 70 cos O sin48 — sinfsin40sin76 = 0
= sin(0 +40 +76) =0

nm
=2sin126 =0=>120=nn,ne€ezZ =0 =——

12"
(sS4
(o)
We have
1+1+1_s—a+s—b+s—c_s_1
rno o1, r; A A A AT
(b)

tan(A + B + C)
_ [tanA +tanB +tanC —tan Atan B tan (]

[1—tanAtan B —tanBtan C —tan C tan 4]
= tan(90°)
tanA+tanB +tanC —tanAtanBtanC

" 1—tanAtanB —tanBtanC — tanC tan A
= tanAtanB +tanBtanC +tanCtan4A =1

383

384

385

386

387

388

(a)

We have,

cosx >sinx for0 < x < m/4

= cos 10° > sin 10° = cos 10° —sin 10° > 0
(d)

We have, a; + a, cos 2x + az sin?x = 0, for all x
) =0, forall x

1—cos2x

:>a1+a2c052x+a3(
a a

:(a1+73)+(a2—73)c052x=0,Vx

=>a1+%=0 andaz—%=0

k k
=4 =—7,0; =7,03 = k, where, k € R

Hence, the solutions are (—ggk) where k is
any real number
Thus, the number of triplets is infinite
(d)
tan 60° = tan(40° + 20°)
tan 40° + tan 20°

3=
= V3 = a0e an20°
= /3 — V3 tan 40° tan 20°

tan 40° + tan 20°

= tan 40° + tan 20° 4+ v/3 tan 40° tan 20° = /3
(b)
v cos(315m + x) = (=1)3® cosx = —cos x

~ 4cosdx —4cos?x—cos(315m+x) =1

= 4cos3x —4cos?x +cosx—1=0

= (4cos?x +1)(cosx—1) =0
=>cosx=1,4cos?x+1+#0

= cosx = cos0

>x=2nn,n€l

& X = 2m,4m, 6m,8m, ..., 100 (0 < x < 315)
(ie, 100 < 315 < 101m)

Required arithmetic mean
_2m+ 4m+ 6m+ 8n+...+1007

50
_2n(1+2+3+4+...+50)
- 50

2n-§-51

=——* =751
50 T

(d)

We have,

3

Z cos?(2k — 1)l

12
k=1

T 3 5m
= cos? ' + cos? IR + cos? '

T T 5 T
2 2~ 2_
= sin (2 12)+cos 12+cos 4

_257T+ 257‘[+1 1+1 3
= sin® — — 4 —= —_= -
ST T 1272 22
(a)

v cosx =+v1—sin2x
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389

390

391

392

393

= cosx = |sinx — cosx
There are two cases arise.
Casel sinx < cosx
= COSX = CcoSX — Sinx
=>sinx =0

b 51
where, x € [ 0, Z) U (T’ Zn]
= x = 27, neglectingx = m
Casell sinx > cosx

= tanx = 2
51

where, x € (%’T)
© tanx = 2

= x = tan"1(2)

Thus, the given equation has two solutions
(b)

We have,

sin 2x cos 2x cos 4x = A1 = sin8x = 44
This equation will have a solution if

44 <1=>21€[-1/4,1/4]

(b)

We have,

sinx + siny = 3(cosy — cos x)

= sinx +3cosx =3cosy —siny ..(i)

= rcos(x — a) = rcos(y + a), where
1

r =+v10,tana = 3

>x—a=ty+a)

=>x=-yorx—y=2«a
Clearly, x = —y satisfies equation (i).
_sin3x  sin3y

Tsin3y _sin3y T

()

Since,tana = kcotf or tanatanf =k
cos(a—f) _ cosacosf+sinasinf

’ cos(a+p) - cosacos B—sinasinf

_l+4+tanatanf 14k
" 1-—tanatanf 1-k

© |
Given,9=.zs$
14+sinx+cosx
. X X
4sm;cos;
= 0=
2cos2Z + 2sinZcos:
2 2 2
2sinZ (sinZ + cos £)
= 0= x 2. x - ,ZC ,ZC
COS E + Sll’l; (s]n— + cos —)
2 2
1—cosx +sinx
= 0= -
1+ sinx
(@)
We have,
s—a 1s-b 1 ds—c 1
= -, = — ah = —
A 8 A 12 A 24

=1 =8r=12andr; =24

394

395

396

397

ynr 1 1 1 1
r= Sr=—=—+4+—4+—r=4
T17273 T T T, T3
Now, b = \/(rz —7r)(r+1r3)=>Db

=,(12-8) x (8 x24) =16

(d)
We have,

2(1 2(1 —
cos (pr)+cos (E qx)—l
=> 1+ cospx+1+cosqgx =2
= cospx +cosgx =0
= cos px = cos(m — gx)
>px=2nntnm—qx,n€’Z

_(2n+1)7t 2n-1Dn

SEY P—q
Clearly, the values given by x =

,NEZ

(2n+1)n"n c7

form an A.P. with common difference ;TZ and the

2n-1)nm

values given by x = L € Z form an A.P.

with common difference pZTT;

(o)

We have,

sec?2 6 = v2(1 —tan? 9)

= (1 + tan?0) = V2(1 —tan? )

= cos 20 = —

V2

cos 260 = cos—
= —
4

T T
=>29=2nniz,n62:9=nni§,n62

(c)
Given, tanh™1(x + iy) = %tanh‘1 (

2x )
1+x2+y?

feo-1 2y .
2tan (1_x2_y2),x,yER
Putx =0,

L 1 _ i a 2y
tanh™1(iy) =§tanh 1(0)+Etan 1(1—}/2)
—0+it _1( 2tanf ) tv = tand
B 2 an 1—tan2%46 (puty = tan6)

i
= Etan‘l(tan 20)

=L
2

=itan"ly

(a)

At the intersection point of y = cos x and
y = sin 3x, we have

cos x = sin 3x

= COS X = COS (g— 3x)

=>x=2nni(g—3x)
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398

399

400

401

>x =

|

T
7 [« —m/2 < x <m/2]

T T T
So,y = cos - atx = andy = cosg,atx = o
Thus, the points are (1/4,1/+/2) and (r/
8,cosm/8)

(d)

We have,

A =cos?6 +sin* 6

= A = cos? 0 + sin? 0.sin?

> A<cos?f+sin?0=>A4A<1 [+sin?0 <1]
Again,

A =cos?6 +sin*6 = (1 —sin?0) + sin* 6

2 4
[ (sin? 8 — 1/2)% > 0]

, 1\% 3
:>A:(sm29——) +—

S w

=

Hence,% <A<1
(b)
We have, sin(r + ) = —sin 6
~ 8in 190° = —sin 10°, sin 200° = — sin 20°,
sin 210° = —sin 30°, sin 360° = sin 180° = 0
Thus, all the terms in the given series cancel with
each other. Consequently, the sum is zero
()
T
5cos 6 +3cos(9 +§)+3

=5cosf +3(cos€cosz—sin05inz)+3
B 3 3

3 3v3
=5cosf +ECOSB—T\/_Sin9+3

13 3V3
7c059 —Tsine +3

~ maximum value= 3 + \/(E)Z + (

2
’196
+ |[—=3+7=10
4
(9

Since, f(x) is a continuous decreasing function on

53]

~ f(x) attains every value between E, g]

2
)

=3

Its minimum value

F(5)=3-501+3)

And maximum value

T \/§ T T
rg)=5-501+%)

402

403

(@)
We have,

X y .
—cosa+=sina=1
a b

~cosp+2sinf =1

5 cos 5 sinf =

By cross-multiplication, we have
x y

a

sinf —sina  cosa —cosf  sin(B — a)
x sinf —sina y cosa—cosf

o sin(B—a) b sin(B-a)
a+pB . (a+p
5% @ and” = sin ()
a B-a b B-a
2 cos (C(Z) Sz (ﬂ) ) :::2(( ;;2)
= x_ —1= 2 2
5 S
And,
2 () ()
5 e
e () ()
ST e )
And,
yo ot (58) - (29)
P e ()
s ( _ﬁ)ﬁ and2s 1
2
_ _Cosacos p
o ()
z_j _
= o tana tan 8
2
Zz(xz _ az) B sino;;inﬁ

aZ(yZ _ bZ) ~ cosacosf
a?
[ cosacosf +sinasin[)’
' a

2 b2
- o]
= x2+y2=a%+b?
Hence, option (a) is correct
(a)
(1 + cos E) (1 + cos E) (1 + cos Z—H) (1 + cos 7_n>
6 3 3

(D)6 96-H0-)

x% —a?
> —=
y2 — b2
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404 (b) sinf +sin26  sinf (14 2cosB)

Given, cos p8 = — cos g0 = cos( + g0) y= 14 cos@+cos26 cosB (1+2cos6)
=> pd=2nr+ (m+qb),nel =tanf
2n+ Dm 2Zn—Dm sy € (—oo,
9:( ) or( ),nEI Yy € (—00, )
P—q p+q 408 (b)
Angle 8 = w,gives an AP with common The equation 7 cos 8 + 5sin 8 = 2k + 1 possesses
_ 27’3 1 n-1m a solution, if
difference — and 6 = g sives also an AP _m <2k +1< m
with common difference ;an = V74 <2k+1<vV74

= —8<2k+1<8 [Forintegral values of k]

Certainly,z—” < |2—”
p+q  Ip—q > —4<k<3=>k=-443,1+2,%41,0

. The smallest common difference is ;an 409 (b)
405 (a) sinx >0 =2x€ (0,r) ..()
T 3 ‘s
We have, cosx>0 =2x€ ( O’E) U (7, Zn) ..(ii)

sin*@ + cos*0 =a

From relations (i) and (ii) , we get
= (sin® @ + cos?0)%? — 2sin® O cos?’ O = a

xe(0,5) (i)

=1- §Sin2 20=a Now, logy/, sinx > logy/, cos x
:>1_l<1—cos49):a :>sinx<cosxinxe(0,%) . (iv)
2 2 . .
3 1 From relations Egs. (iii) and (iv), we get
4z = s
:4+4cos49 a xE(O,Z)
:cos49=4a—3 410 (¢)
ow, We have,
—1<c0s40<1=>-1<4a—-3<1=>2<4a .
logy/, sinx > log, /, cos x
S4=>§£asl = sinx < cos x
406 (b) =>x
1. Given, cosec ©® — sec® = cosec 0.secH € (0,m4)
. U (372, 217) [ Draw graphs of y = sinx ]
R cosf —sinf 1 and y = cos x and compare
cos@sinf  cosfsinh 411 (a)
I s
T 1 cos? (— + 0) — sin? (— - 6)
= cosf —sinf=1 = cos(—+9)=— 4 4
4 V2 =cos(z+9+E—9)cos(z+9—z+9)
4 4 4 4
s _ s . . T
= -+ 0 =2nm+ T 2 Solution exist = cos (E) cos(20) = 0
2. cosec §.secf =1 413 (a)
It is given that @ and S are the roots of the
= sinfcosf =1 equation acos 6 + bsinf = ¢
1-tan?? 2btan?
= 2sinfcosf = 2 or,a 2]+ L=c
1+tan25 1+tan25
= sin20 =2 or,tanzg(a+c)—2btan§+(c—a):0
As we know sin 6 is not greater than 1 This equation has
tan% and tang as its roots
=~ The above equation has no solution exist _
~tan +tanf = ﬂand, tanZtanf = <2
2 2 a+c 2 2 c+a
407 (a) X (a + ,8) 2b b
—3 — — —
We have, M2 (c+a)—(c—a) a

414 (d)
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415

416

417

We have, cos 3x + cos 2x = sin 32—x + sing
5x x ] x
= 2 COS7COSE =2 smxcosi
Either cos% =0
X
= ==

2
=>x=02n+Dn

s
(27‘1. + 1)5

5x .
or cos 7 = Sinx

= COSSZ—x = CoS (g—x)

= 52—x=2nni(g—x)

Taking the +ve sign %x

2nm + =
2

> x=—+—
Y=ETTy

Taking -ve sign
3x T nt T«
7:2717'[—5 = X:T—§
For0<x <2rm

o 57 9 13w
=TT "
Thus, number of solutions = 5
(c)
Let a, b, ¢ be the lengths of the sides of A ABC. It is
given that a, b, c are the roots of the equation
x3—2x2—-x—-16=0
~a+b+c=2andabc =16
Now,

_abc A_abc_ abc 16
RT‘EXE‘TS‘Z(a+b+c)_2xz‘4
(@)

Applying R; - R; — R, and R, —» R, — Ry, we get

1+ cos?6 sin?0 4sin40
-1 1 0 =0
0 -1 1
2 sin’6 4sin46
=10 1 0 =0,
-1 -1 1

[Applying C; - C; + C;]
=2 24+4sin46 =0

in4 6 L
= = — —

sin >
:>49:n7r+(—1)"(—z),nEZ

6
nm T

_ 0ty

=0 2 +(-1) 24,nEZ

Clearly, 8 = 72—::, 121—; are two values of 8 lying

between 0 and g given by the above relation
(a)

We have,

V3 cot 20° — 4 cos 20°

= \/fiflo—;ozoo — 4 cos 20°

_ V3ot 20° — 4sin 20° cos 20°

B sin 20°

_ 2 sin 60° cos 20° — 2 sin 40°

B sin 20°
sin 80° 4 sin 40° — 2sin40° sin80° — sin 40°

B sin 20° B sin 20°
2 cos 60° sin 20°

B sin 20° B

418 (a)

We have,

cosxcosb6x = —1

= 2 C0SX CoSbx = —2

= cos7x +cosbx =—-2=>cos7x =—1and

cos5x=-1

419

420

421

422

The value of x satisfying these two equations
simultaneously and lying between 0 and 2 r is 7.
Therefore, the general solution is given by
x=2nm+nm,ne€Z=>x=02n+1)mnez

(9

Leta = 6 +V12,b =/48,c =24

Clearly, c is the smallest side. Therefore, the
smallest angle C is given by
a’?+b?—c* 3

=—>C

C =
cos 2 ab 2

(b)
1

Given, tan 20 = —
tan 6

= tan 260 = tan (%— 9)

s
6

T
> 20 =nn +E_ 0
T

> 0= g(2n+ 1)

(@)

Given, cot(a +B) =0 = cos (a+B) =0
s

=>a+B:(2n+1)E,nEI

~ sin(a + 2B) = sin(Ra + 28 — a)

=sin[(2n + 1) — «]

=sin(2nr + 7 — a)

= sin(m — a) = sin«

(<)
6(sin® 6 + cos® 8) — 9 (sin* 6 + cos* 0) + 4

= 6[(sin? 0 + cos? 0)3
— 3sin? 0 cos? 0 (sin? O + cos? 0)]
—9[(sin? @ + cos? 0)?
— 2sin? 0 cos? 0] + 4

= —6[1 — 3 sin? 0 cos? 8] — 9(1 — 2 sin? B cos? B)
+ 4
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423

424

425

426

427

428

429

=6-9+4=1

(9

We have, y = cos? x + sec? x

= y=(cosx —secx)?+2>2

> y=2

(b)

Since 0 < sinx < 1and 0 < cosx < 1 for all

x € (0,m/2). Therefore, angle opposite to the side
of one unit length is the largest angle and is given
by

sin?x + cos?x — 1 T
cos O = - =0>0=—
2 sinx cos x 2
(b)
Ina AABC
A+B+C=m
) (B+ZC+3A)+ (A—B)
. COS > cos >
2C + 4A 24+ 2B + 2C
= 2cos (—) cos (T)
— (C + ZA) (T[) ~0
= 2cos > cos 5) =
(a)
Given, cos2a = Zcos2p-1
3—cos2f
1—tan? g
N 1—tana _ (1+tan2 ﬂ) -1
1+ tan«a 3_ (1-tanzﬁ)
1+tan2 B

1—tan’a 2—4tan’f 1-—2tan?p
= = =
1+tan?a 2+4tan?f 1+ 2tan?p

Applying componendo and dividendo, we get
1 1

tan?a 2tan?f
= tana = V2tanp
(d)
We have,
sin® @ + cos® @ + 3sin? 6 cos? @
= (sin? )3 + (cos? 6)3

+ 3sin? 6 cos? O (sin? 6 + cos? B)
= (sin?0 + cos?6)3 =1
(c)
Putting 8 = g, in tan 30 =

3tanf—-tan3 6
1-3tanZ @
We get
T 3tan=—tan3=
9 9
tans = ————
3 1—3tan2;
o7 2 T 3T 2
:>3(1—3tan —) :(3tan——tan —)

9 9 9
= tanGE— 33tan4z+ 27tanZE =3
9 9 9
(d)
Given that,

430

432

433

434

. _ min 2
smx+cosx—aeR{1,a 4a + 6}

Now, a2 —4a+6=(a—2)*+2
min 2 — i _
aER{l’a 4a + 6} = min{1,2} =1
~ sinx+cos=1

> sin(x+z)=i

4 V2

T
= x+Z=nn+(—1)".

RN

T
= x=nr+ (—1)"———

4 4
(b)
T 21 4 8m
cosE. cosE. cosE. cosE

1 4n T 8m 2
= 2 (2 cos I cos E) (2 cos 15 cos E)
= %(cos 60° + cos 36°)(cos 120° + cos 72°)

11 V5+1\/ 1 +5-1
=z(§+ 2 )(‘5* 2 )

1[ 1 1/V5-1 V5+1) 5-1 1
:ZPZ+E< 4 4 >+:m]:_i€
(b)

Since sec a and cosec « are the roots of the
equation

X’ —ax+b=0
s seca + coseca = aand seca coseca = b

. . . 1
:>sma+cosa=asmacosaandsmacosa=;

. a . 1
:51na+cosa=Eandsmacosa=;

Now,

(sina + cosa)? =1+ 2sinacosa
a? 2 "

:>§=1+§=>a =b(b+2)

(a)

Since, 1 + sin x sin? >=0

1—cosx>
2
= 2+ sinx —sinxcosx =0

s 1 +sinx<

= sin2x — 2sinx =4
Which is not possible for any x in [—m, ]
(b)

Given, sin x + sin 5x = sin 3x

= 2sin3x 4+ cos 2x = sin 3x

= sin3x(2cos2x—1) =10

= sin3x =0

Or 2cos2x—1=0
= 3x=0,m or2x =

wld

s T
=2 x=0,x=—-orx=-
3 6

. . T m T
~ Solutions in (0, E) are-, =
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435

436

437

438

(@)
We have,
H.M. of ex-radii
3 3A

+14+1l s—a+s—-b+s—c s
n T2 T3

(c)
We have,
3(sinx — cosx)* + 4(sin® x + cos® x)
+ 6(sinx + cos x)?
= 3{(sinx — cos x)?}? + 4{(sin® x)® + (cos? x)3}
+ 6(1 + sin 2x)
= 3(1 — sin 2x)?
+ 4(sin* x + cos* x
— sin? x cos? x) + 6(1 + sin 2x)

3A

=7

3r

3
= 3(1 — 2sin2x + sin?2x) + 4 (1 - Zsin2 Zx)
+ 6(1 + sin 2x)

(a)
Since, 4cos® — 3secO = 2tan0
4 5 3 sin ©
= —_ =
cos cos 0 cos O

= 4c0s?20—3=2sin0

= 4 —4sin?0—3 = 2sinB
= 4sin?0+2sin6—1=0
-1++5
—

Either sin8 = %\E or sinf = _1:/§

= sinb =

n® m ne ) ( 37‘[)
= — —_— — [
sin sin 10 or sin sin 10

T 3
> 0=nw+ (—1)"E or0=nmr+ (—1)" (——)

10
(b)
In AADC, we have

AD
sinC=T:>AD =bsinC

A

B D a C
abc
Also,AD = 27— o2 [Given]
abc _

m =bsinC

ac _
= m =sinC

sinAsinC . _ _
= SnZB —smZc o C [Using Sine rule]

sinAsinC
=
sin(B + C) sin(B — C)
=sin(B-C)=1=B—-C=90°

=sinC

439

440

441

4472

443

=>B=90°4+C>B=113°

(<)

It is given that

cos(x —y), cos x and cos(x + y) are in H.P.

) 2 _ 1 4 1
“cosx cos(x —y)  cos(x+y)
2 2cosxcosy

= = 2 2
cosx cos?x —sin?y

= cos? xcosy = cos?x —sin?y
= cos?x (1 —cosy) =sin?y

= 2 cos? xsinzg = 4 sin? %coszg

= coszxseczg =2
= |cosxsec)§1| =42

(b)

We have,

—5<3sinf —4cosf < 5forallf

= 2<3sinf —4cos@+7 <12 forall 6

=1 < ! <%fora119

12 = 3sinf—4cos 0+7 —
(d)
We have,
a?+1

= 0
a cos

1
=>a+—=2cosf
a

13
:>(a+a) = 8cos3 60

3 1 1
>a +—3+3(a+—)=8cos36
a a

3 1 3
=>a +$+6cost9=8cos 0

° ! =4 3 6—-3 6= i !
e Ccos Ccos PE

(@)

2 cosSx — cos 3x

= = cos 36

— c0s 5x = 2cosx — 2 cos x cos 4x
= 2cosx (1 —cos4x)
= 2 cos x 2 sin? 2x
= 4 cos x(2 sin x cos x)?

= 16 sin? x cos3 x

(d)

We have,

tan (77 = cot ()

= tan (?) = tan (% — '%T)

Page| 107



444

445

446

447

448

T 7 T
:>0,’Z—Tl7'[+(§—,31)
s>a=22n+1)—-F=2>a+B=202n+1)

(d)

2sinxcosx =

N| -

in 2 —1 in—
= = =
Sin 2Xx Sin

T
= 2x =nm+ (—1)”6

nm I
> x=—+(-D"—

2 12
T
For x € (O, 5)
. —
X = (n=0)
()

Given that, sin© + cosec 6 = 2
On squaring both sides, we get
sin? @ + cosec?0 + 2 = 4

= sin? 0 + cosec?0 = 2

(d)

. [A+C\ . (A—C
cos € —cosA _ 2sin (5) sin (2€)
sind —sinC A+C\ o (A=C

ZCOS( > )sm( > )
_ 2sinB
" 2cosB
(o)
We have, BD = DC and 2£DAB = 90°
Draw CN 1 to BA produced. Then, in ABCN, we
have

=tanB

[ A+ C = 2B, given]

1
DA =ECNandAB = AN

Let 2CAN =«
~tanA = tan(w — a)
= tand = —tana
B
D
¢ A
90°
N
tan A N ZAD 2tan B
= = ———= —yYy— = —
an NA 1B an
=>tand+2tanB =0
(o)
We have,

a=(b—c)sech

449

450

451

= a? = (b —c)?sec?0

= b% + c%? — 2bccos A = (b%? + c? — 2bc) (1
+ tan? )

= 2 bc(1 —cosA) = (b? + c? — 2bc) tan? @

A
= 4bc sin? 5= (b? + ¢? — 2bc) tan? 6

., A
4bcsin®Z ot g 2vbc A a6
— i —_——
oo an o Sin = tan
(b)
We have,

cot? 36° cot? 72°

_ cos? 36° cos? 72°

"~ sin? 36°sin2 72°

_ (14 cos72°)(1 + cos 144°)
" (1 = cos 72°)(1 — cos 144°)
B (1 + cos 72°)(1 — cos 36°)

(1 —cos72°)(1 + cos 36°)
_ 1 4+ cos 72° — cos 36° — cos 72° cos 36°

"1 —cos 72° + cos 36° — cos 72° cos 36°
_ 1 —(cos 36° — cos 72°) — cos 72° cos 36°

"1+ cos 36° — cos 72° — cos 72° cos 36°

1 * c0S36° — cos 72° =

1_
1+

N R[N =
BRI -
Bl RN R

and, cos 36° cos 72° =

1
= cot? 36° cot? 72° = £ = cot36°cot72° = —

Sl

(a)
tanf = =
5
ino 4 2] —5
. sinf = ——,cos0 =
[41 V41
4 3X5
5sin8-3cos O __ SX\/T_l_ﬁ =
Now, sinB+2cos® % 4ox 5 14
Va1 41
(a)
— tanottanf
(D) tan(a+ B) = -
m o, 1
_ _m+1  2m+1
Tq_m 1
m+1 2m+1
2m? +2m + 1
T
> oat+p=-
B 4
(2) Ato ="

"
LHS = 3 tan(45° — 15°) = 3tan 30° = /3
RHS = tan(45° + 15°) = tan60° = /3

~ LHS = RHS

(3) Given sin? ax — sin?(a — 1)x = sin®x
= sin(2a — 1)x sin(x) = sin?x

= sinx = 0 and sin (2a — 1)x = sinx

= x=nwand 2a — 1x =nr+ (—1)"x
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452

453

454

Hence, option (a) is correct
(@)

We have,

tanAtanB =2 ..(i)

and, cos(A — B) = z ..(ii)
From (ii), we have
= tan(4 — B) = g

tanA —tanB 4

> -
1+tanAtanB 3
tanA—-tanB __ 4

o, 3 [Using (D]
= tanAd —tanB =4 ..(iii)
= (tanA +tanB)? = 16 + 8
= tanA +tanB = 2vV6 ..(iv)
From (iii) and (iv), we get

tanA = 2+\/€,tanB =v6-2

1 . V6-2
= cosA = and, sin4 =
1+46 J11+4+6
1 . )
cosB = and, sinB =
11-4+6 11-4+6
1 . . 2
= cosAcosB = Eand, sinAsinB = s

1
= cos(A+B)=—=

5
(b)
Given that, sin6 = — %and 0 lies in the I1Ird

quadrant
0 1 16
= cosO — —-——=—=
25 5
2
Now, cos? = + /HCOSG =t |=== i‘\F
2 2 2 5
But we take
0
cos— =
2

—15Since, if 0 lies in [lIrd quadrant, then 62 will
be in IInd quadrant

1

Hence cosg =
’ 2 \/g

()
On squaring an adding given equations, we get
(sina + sin B)? + (cos a + cos B)?

(&) +(&)

= sin? a + sin? B

+ 2sinasinf
+ cos? a
+cosz,8+2cosozcosﬂ=ﬂ
4225
1170
= 2+2cos(a—ﬁ)=m

455

456

457

458

459

460

) a—ﬁ>]_1170
> Z[ZCOS ( 2 )| = 4225
R Z(a—ﬁ)_ 1170 9
OS2 ) T ax4225 130
()= & r<a—p<m
= cos =——— [ 1n<a- T
2 V130
(d)
We have,

sinx +sin?x =1 = sinx = 1 —sin? x = sinx
= cos?x
=~ cos®x + 2 cos® x + cos* x
= sin* x + 2 sin® x + sin? x = (sin x + sin? x)?
=1
(@)
We have,
cos(a + B) sin(y + §) = cos(a — B) sin(y — 6)
cos(a + B) sin(y —9)
sinfe —B)  sin(y + 6)
cos(a + B) + cos(a — B)
=
cos(a + B) — cos(a — B)
sin(y — 6) + sin(y + 6)
~ sin(y — 8) — sin(y + 8)
2cosacosf 2sinycosd

—2sinasinf —2sindcosy
= cotacotfS =tanycoté
= cota cotS coty = cotd

()
We have,
AD? + BE? + CF?

1
=Z(2b2+262—a2+202+2az—b2+2a2

+ 2b?% — ¢?)

3 a2 2y _3 pp2 2 2
=7 (a? + b2+ ¢?) = 2(BC? +CA® + AB?)
(AD2+BE2+CF2):(BC2+CA2+ABZ)=3

24
()

The given equation is
acos@ +bsinf =c
Since, va? — b2 <acosf + bsinf < va? + b2

= c? < a? + b?

(d)
Given, tan (0;—“) = tan (g—%n)
an T fr
T Ty
T 2n+1
= (a+,8)Z:< > )n
> a+pB=202n+1),vnel
(d)
Givenmi:x

" 1+cosa+sina
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461

462

464

465

2sina(1 — cosa — sina)

=x
(14+cosa +sina) (1 —cosa — sina)

2sina (1 —cosa —sina)

1 —sin?a —cos?a — 2sinacosa

1—cosa—sina
= —x

cosa

(@)

Let r be the radius of the circle and A; be its area.
Then, A; = w r?

Since the perimeter of the circle is same as the
perimeter of a regular polygon of n sides

~ 2mr =na,when’a’is the length of one side of
the regular polygon

21T
>a=
n
Let A, be the area of the polygon. Then,
1 A 4 s
__ 2 2 = _
A, = 2 Ta cot(n) = cot(n)
n?r? i T\ T
. . _ 2. il ol s
~Ag Ay =mre s cot(n) tan(n) ”
(a)
We have
acosA+bcosB+ccosC

a+b+c
_ R(sin24 + sin2B + sin 2()

2R(sinA + sinB + sin ()

4sinAsinBsinC Asi A B C r
= = 4sin—sin—sin—=—
2(4cos/—1cosgcos£) 272 2 R
2 2 2
(b)
We have,

tan(cotx) = cot(tanx)

T
= tan(cotx) = tan (E — tan x)

4
:>cotx=n7r+§—tanx,nEZ

A

= cotx +tanx =nn+§

T
= =(2n+1)5

sin x cos x

= sin2x = nez

(a)
Given that, 2 sin A = V/3sin B

2n+ D’

= 2V5sinA =V15sinB  ..(i)
and 2 cos A = /5 cos B

= 2V3cosA =+V15cos B ..(ii)

466

On squaring and adding Egs. (i) and (ii), we get

20sin? A + 12 cos? A = 15

3
= 8sin?4 =3 :sin2A=§

= cos? A >
cos? A =—
8

sin?4 3 an A 3
S = S = —_
cos?4A 5 an 5
(c)
We have,

cos?(A — B) + cos? B — 2 cos(A — B) cos A cos B
= cos?(A — B) + cos? B
—cos(A —B)
X [cos(A — B) + cos (A + B)]
= cos? B — cos(A — B) cos(A + B)
= cos? B — (cos? A — sin? B)
=1—cos?A =sin’A
Hence, it depends on A
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467 (d)

We have,
. B C .
1, = 4R sin—cos—cos—,b = 2R sinB and ¢
2 2 2
= 2RsinC
. A B c
" _ 4R sin—cos - cos-
bc 4R?sinBsinC
. A . 5 A
n sin— o sin® -

PV . B . C  h~ . A . B . C
bc 4R sin—sin— bc 4Rsm;sm;sm;

. 5 A
n Sln;
> — =
bc r
T sinzg - sinzg
Similarly, — = and— =
ca ab r
n T, T3 1{_2A ., B -ZC}
& —+— 4+ — =—3sIn“— + sin“ — + sin“ —
bc ca ab r 2 2 2
n T 13
bc ca ab
1
=—A{1
Zr{
—cosA+1—cosB+1—cosC}
n T 13
=>—+—

bc ' ca  ab

n T 13

bc ' ca ' ab

1 A B C
=§{3—<1+451n551n551n5)}
n T, T3 1 T 1 1
“htatw -zl R T :®
468 (a)
We have,
a=sinA+sinB,b =cosA + cosB
>a’?+b2=2+2cos(A—B) ..(0)

and,
b%? —a? = cos 2A + cos 2B + 2 cos(A + B)
= b? —a? = 2cos(4 + B) {cos(A — B) + 1}

2 2
= b2 —a? = 2cos(A + B) (=)  [Using ()]
b? — a?

a? + b2

= cos(A+ B) =
(<)

Clearly, the given equation is not meaningful at

469

odd multiples of%

We have,

tanx + secx = 2cosx

= 1 +sinx = 2(1 —sin?x)

= 2sin’x +sinx—1=0
1 m5m

:>51nx—§,—1:>x— ?

470 (c)

We have,

T
6:

1
5{3 — (cosA + cos B + cos C)}

A+B+C=m=>nA+nB+nC=nmw
S1—S83

=0
1-5,

~tan(nd + nB +nC) =tannn =

= Sl = 53
= tannd + tannB
+ tannC = tannA tannB tannC

471 (a)
We know that
T
A= sinA/Z'IB - sin B/2 and 1€ = sinC/2
A B C
~IA:IB:IC = cosecz : coseci : cosecE
472 (b)
We have,
~13m ) T . I
SIHF: Sll’l(ﬂ—ﬁ) = S1 E
11w ) 3 . 3m
SIHF: Sll’l(?‘[—a) = smﬁ
. 91 ) 5n 5t 7m o
smﬁ = sm(n —E) = smﬁsmﬁ = smE =1
~m 3w 5m 7m  9m _ 1llm _ 13m
smﬁsmﬁsmﬁsmﬁsmﬁsmﬁsmﬁ
. m _ 3m 5m)°
= Smﬁsmﬁsmﬁ}
~foos (F = Sy cos (5= 3 cos (-7
2 14 2 2 2 14
6r 4 2m)?
= cosﬁcosﬁcosﬁ}
T 21 3m)2
= cos7c057cos7}
T 21 412
= —cos7c057cos7}
—sin(23 /7)) (—sin8r/72  /1\2 1
={ 23sinm/7 } ={8sinn/7} =<§) " 64
473 (b)

The given equation can be written as
(sin@ + \/§)tan9 =0

=>tanf =0=0 =nm, nez
474 (b)

We have,

2a =V3b +c

_ b
sinA  sinB

a

:ZSmA=V§$nB+§nC[r

_ C]
~sinC
= 2sin(B + €) = V3sinB +sinC

. . V3 1
= sinBcosC + cos BsinC =751nB+§smC

3
= cosC :7 and cos B

3 [By comparing two sides]
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475

476

477

478

479

480

i s i
:>C=gandB:—:>A:—:>a2:b2+c2

3 2
(@)
We have,
tan 89° = tan(90° — 1°) = cot 1°

tan 88° = tan(90° — 2°) = cot 2° etc

tan 1° tan 2° tan 3° ... tan 88° tan 89°

= tan 1°tan 2°tan 3°....tan 45° cot 44° cot 43° ...cc
=1

(b)

We have,

b cos 26 + asin 20

_(1—tan®6 2atanf
_b<1+tan29>+1+tan29
(1 —a?/b?) 2a(a/b)
“ 7@ +a%/b2) " 1+ (a2/b?)
_ b(b*>—a®) +2a*b _ b
a®+ b?

(b)

Given, |sinx| = cosx
sin? x = cos?x

= 2cos’x=1

1
= cosx =+— oS x cannot be negative
N [ gative]
2nm + i
= = —
x T3
(b)
We have,

S{Sin4 (37n—a)+sin4(3n—a)}
—Z{Sin6 (g+a)+sin6(5n—a)}

= 3[cos* a + sin* @] — 2[cos® a + sin® a]

= 3[1 — 2sin? @ cos? a] — 2[1 — 3 sin® a cos? a]

=3 —6sin?acos’a—2+6sinacos?a =1

(d)

We have,

4sinf cosf — 2 cosO — 2v/3sinf +v/3 =0

:25in9(2c059—\/§)—1(2c050—\/§)=O

= (2cos8 —V3)(2sind - 1) =0

=>cos€=—orsin9=—=>9=zs—11—n
2 ’ 2 6’6 6

(a)
We have,

Z a3 cos(B — C)

= Z k3 sin® A cos(B — ()
=kK3 z sin? Asin(B + C) cos(B — ()

k3
72 sin? A(sin2 B +sin 2 C)

k3
7Z[sin2A(sin2 B +5sin2C)

+sin? B(sin2 C +sin2 A)
+ sin? C(sin2 A + sin2 B)

=k3 z:[sin2 Asin B cos B + sin? B sin A cos A]

=kK3 Z sin Asin B sin(4 + B)

= k3[sinAsin B sin C + sin B sin C sin A
+ sin C sin A sin B]

= 3(ksinA)(ksinB)(ksinC) = 3 abc

(@)

sin 60 + sin46 + sin20 = 0

= sin 60 + sin 26 4+ sin40 = 0

= 2sin4 0 cos 20 +sin46 =0

= sin406(2cos20+1) =0

481

1
= 2cos20=-1 :00526=—§

2m
= cos20 = cos?

2n
=>26=2n7ri? > 0=nr+

wl A

andsin40 =0 = 40 =nwr = e=nf

nm T
= 9=Tor nmwt =

3
(©)

Now, on taking option one by one, we get

482

(a)sin15° = sin(45° — 30°) = \f—‘g = irrational
(b)cos 15° = cos(45° — 30°) = ‘f\; = irrational
(c¢)sin 15°cos 15° = 2 (2 sin 15° cos 15°)
2
1
= —sin30° =

> 2 = rational

(d)sin 15° cos 75° = sin 15° sin 15° = sin? 15°

2
<\/§—1> 4—-243 donal
= = = irrationa
2V2 8
483 (d)
We have,
21 4 8 14w
cos 1c cos G cos 1c cos G
_ T 2n 4 8w
= — oS 1c cos 1z cos 1 cos15
sin (24. 125) sinlf—: inlf—sn
B 24sin% "~ 16sinX 16sin%_
484 (c)
We have,
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485

486

487

1
tan 6 tan(120° — 8) tan(120°+ 0) = —
( ) tan( ) Ne
1
= tan 0 tan(60° + 8) tan(60° — ) = —
( ) tan( ) N
[ tan 6 tan(60° — 0) tan(60° + 8) = tan 3 0]
=>tan3 0 = —
V3
T
=>tan39=tang
S30=nn+oneZo0=""1 €7
=nmn 6,n =73 18,71
(a)

cos (x + %) + sin (x + %)
=2 [— cos 76T) + %sin (x + %)]

—\/_cos(x+g——) \/_cos(x—ﬁ)

. s
~ For maximum value x = E

(@)
We have, tan(a + ) =

tan a+tan 3
1-tanatanf

1 Vx

Jx(xZ+x+1)  VxZ+x+l

1 Vx

Jx(xcZ+x+1) " VaxZ+x+l

(@ +0)Vx+x+1
T Vrax(x+1)

=/x73 +x"2 + x~! = tany (given)
soaH+ B =y

(@

InA BCD,tan 15° =
BD
1
1_3_ x

= =
L x+35
1+\/§

3—-1 x
:\/§+1=x+35
= V3x+35V3—x—-35=3x+x
_35(v3-1)
2

3 CD=\/<32—5) {(\/§+1)2+(\/§—1)2}
=2 % 2v2=35/2cm

488

489

490

491

(b)

tan @ tan 2« ...tan(2n — 1)a tan(2n — D«

= {tana tan(2n — 1)a}{tan 2a tan(2n
—2)a}...{tan(n — Da tan(n
+ Da}tanna

= {tan a tan (g - a)} {tan 2a tan (g

- 2a)} ...tan% (+ na = %)

=1

(c)

We have,

i =2:4:6
A ) A ) A

RN SN
AN~ O

A
:s—a=§,s—b=z ands—c=g

Now,

a=(—-b)+(s—c)=

b=(G-c)+(—a)=

NINO\IN-PIN
m»mlpal»
Uy BN JUEY oo JIUEY N3, |
NN NN N

c=(G—-a)+(s—b)=
~a:b:c=5:8:9

(b)
We have,
A= sin B

cosa = 2sinC

b2+ c*—a* b 5

—————=—>c“=a“">c=

2bc 2 ¢ =at=c=a

So, the triangle is an isosceles triangle
(©
We have,

sinx + siny = sin(x + y)

. (X TY xX=y
=>2$1n( > )cos( > )
x+y

—Zsin<

. (X TY xX—=y
:Zsm( ){cos( >

X

+ 0o

y) sinfsinz =0
2 2

= 45sij (
sin >
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= sin (x-;y) =0 or,sini = O,sin% =0 ..
Now, [x| +|y|=1=|x|<land|y| <1
Hence, the only solution of equations in (i), can be
taken as

x+y=0x=0,y=0

Puttingx = 0in |x| + |y| = 1,we gety = +1
Putting y = 0in |x| + |y| = 1, we obtain x = +1
Finally, puttingx + y = 0ie.y = —xin

|x| + |y| = 1, we obtain

®

1
2[lx[=1= =—>c=+-=
|x] x| =2=c=4%7
Hence, we obtain the following six pairs of (x, y)
ie. (0,41), (+1,0),(1/2,-1/2),(~1/2,1/2)

492 (a)

We have,

3
cosx + cosy = >
x+y xX—y 3
:ZCOS( > )cos( > )=§
T X — 3 ) 2m
= 2cos§cos( > ) =3 [Usmg:x+y=?]
X — 3

= cos ( ) = E,which is not possible

Hence, the system of equations has no solution
493 (a)

p = sin® x + cos? x (1 — sin® x)

= p = (sin? x + cos? x) — sin? x cos? x

=1-—sin?xcos?x ..(i)

Which shows p <1

Again, p = 1 — cos?x + cos* x

p= (coszx—l)2 +E

2 4

Which shows

p=> .

From Egs. (i) and (ii), we get

%SpS1
494 (a)

tan 6° tan 42° tan 66° tan 78°

= tan 6° tan(60°

—18°) tan(60°
+ 6°) tan(60° + 18°)
tan 6° tan(60° + 6°) tan 18°

_ tan(60° — 18°) tan(60° + 18°)
- tan 18°
_ tan 6°tan(60° + 6°) tan(3 x 18°)
- tan 18°
_ tan 6°tan(60° — 6°) tan(60° + 6°)
B tan 18°

_ tan 18° _
" tan18°

495 (d)
cosx +cos’x =1 = cosx =sin®x
Now, sin?? x + 3sin®x + 3sin®x +sin®x — 1
=cos®x +3cos®x + 3cos*x +cos3x—1
= (cos?x+cosx)3—1=1-1=0
496 (b)
We have,
tan 20° + 2 tan 50° — tan 70°
= 2tan 50° — (tan 70° — tan 20°)

— 2tan50° sin 50°
- omn cos 70° cos 20°
— 2tan 50° 2 sin 50°
- «tan 2 sin 20° cos 20°
— 2tan50° 2 sin 50°
- ot sin 40°
2 sin 50°
=2tan50° — — = 2tan 50° — 2 tan 50°
cos 50°
=0
497 (c)
tana + 2tan 2a + 4 tan4a + 8 cot 8a
sin 4« cos 8a
=tana + 2tan 2a + 4 + 2— ]
cos4a sin 8«
=tana
+ 2tan2«a

[cos 4a cos 8a + sin 4a sin 8a + cos 4a cos 80(]
sin 8« cos 4a

rcos 4a + cos 4a cos 80{]

=tana + 2tan2a + 4 -
| sin 8a cos 4«

[cos 4a(1 + cos 8a)
=tana + 2tan 2a + 4

cos 4a sin 8a

2 cos? 4a
=tana + 2tan2a + 4

|2 sin 4a cos 4a

=tana + 2(tan 2a + 2 cot4a)

sin 2«

cos4a
=tana+2[ ]

cos 2a sin4a

=tana
) [sin 2a sin 4a + cos 4a cos 2a + cos 4a cos 205]

sin4a cos 2a

cos 2a + cos 2a cos 4a
=tana + 2 [ - ]
sin 4« cos 2a

cos 2a(1 + cos4a)
sin4a cos 2a

=tana+2[

sina 2cos2a

cosa sin 2«
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cos a + cos a cos 2a

sin 2a cos a
_ 1+ cos2a
~ sin2a
2 cos? a
=— =cota
2sina cosa
498 (c)
We have,
sin? @ + sin? § + sin?y
tan? a N tan? 8 tan?y
" 1+tan?a 1+tan?f 1+ tan?y
X y z
= - - ,
1+x 1+y 1+z

where x = tan? «,
y=tan2,8,z=tan2y]

_(ct+y+2)(xy+yz+zx+2xyz) +xy +yz +.

B 1+x)(1+y)(1+2)

l4+x+y+z+xy+yz+zx

T A+0A+y)(1+2)

=1 [vxy+yz+zx+2xyz=1]
499 (c)
14+ cosA _
1—cosA
Ay
= tanE ==
Ztané
Now, tan4 = 2
1—tan2§
2xy
Tz — 2
500 (c)
We have, 24 = 45°, 4B = 75°
~ £C = 180° — (45° + 75°) = 60°
Now,
a+cV2 =k (sinA++2sinC)
= a + cv2 = k(sin45° + V2 sin 60°)
V3 +1
=k < ) . ()
V2
And,
b=ksinB
(V3+1)
=>b=ksin75° =k—=
2v2
V3 +1
:2b=kg .. (ii)
V2
From (i) and (ii), we get
a+cV2=2b
501 (d)

Given, f(x) = sin*x + cos* x

= (sin? x + cos? x)? — 2 sin? x cos® x
1

= f(x)=1 —Esin2 2x

Also, 0 < sin?2x <1

1

~ Minimum value of f(x) is 1 —%

(@)

Given,tan 9 =

502

V7

 cosec’ —sec’® (1 +cot?8) — (1 + tan®6)
" cosec?8 +sec20 (1 + cot?0) + (1 + tan26)

_ (cot? 6 — tan®6)
" 2+tan?0 + cot? 0

1
77 8
24247 6

S w

504 (d)

Since the sum of a positive number and its
reciprocal is always greater than or equal to 2.
Therefore,y = 2. But, y = 2 only when 8 = 0.
Hence, y > 2

(b)

We have, secd = x + ﬁ

Letsecd +tanf =1 ...(I)

Then,

sec?f —tan?0 =1

= (secd —tanf)(secHd +tanfh) =1

= secd —tanf = % ..(il)

Adding (i) and (ii), we get

505

ZSectS?=>/1+l=>2x+i=/1+1=>/1=Zx,i
A 2x A 2x

(@)

Since, cos? 0 =%sin6-tan9

= 6c0s30+cos?20—1=0

Ascose=%

= (2cos®—1)(3cos?0+2cos0+1)=0

1 . .
= cos B = > (other values of cos 0 are imaginary)

506

satisfied the equation.

T
9=2nni§,nel

(a)
Given, 3sin?x = 8 cos x
= 3(1 —cos?x) =8cosx

507

3cos?x—8cosx—3=0
(3cosx+1)(cosx—3) =0

=
=

= COSX = -3 (vcosx 1)

In the given interval only one value of x is exist
508 (a)
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509

510

511

512

We have,

10805 x SiN X + loggin x COS X = 2

1
= lo sinx + ——————— =2
Bcosx 10805 x SIN X

Clearly, this equation is meaningful for
0<sinx<landO < cosx < 1li.e.for
0<x<m/2

Now,

1
lo sinx +— =2
Scosx 10805 x SIN X

= logeosx Sinx =1
= sinx = cosx

=>tanx =1

T

= tanx = tan—
4

T
=>x22nn+z,n

€Z [+sinx > 0andcosx > 0]

(@)

We have,

16 sin 144° sin 108° sin 72° sin 36°

= 16 sin 36° cos 18° cos 18° sin 36°

= 16 cos? 18°sin? 36° = 16(sin 36° cos 18°)?

2
V10 —2v5 V10 +2V5
=16 2 X 2 =5

(b)
We have,
f(x) =tan™x + cot™ x

= (tan™2 x — cot™/? x)2 +2>2
Thus, f(x) attains the minimum value of 2 at
points given by tan™/? x = cot™/? x i.e.atx = %
ALITER Using A M. > G.M., we have
tan™ x + cot™ x

2
= tan™x + cot™x = 2

(@)

Given,7 cos x — 24 sinx = Acos(x + a)

> +/tan™ x X cot™ x

7 24
= 25 (—cosx ——sinx) = Acos(x + a)

25 25
= 25[cos(B + x) = Acos(x + a)
Where cos 3 = Z
25

= 1=25
(c)
3. Supposea =2,b =1

2 2
sin@ = 2 2+1 =3 > 1, which is not possible

22-1 3
4, secl = % < 1, which is not possible

513

514

515

516

517

518

5. tan 8 = 45, which is possible

6. cosf = g > 1, which is not possible

(c)
T
tan(4 — B) = tanZ =1
tanA4 —tanB

> -
1+ tanAtanB
= tanAd —tanB —tanAtanB =1

Now, y = (1 +tanA)(1 —tanB)
=(1—-tanB +tanA —tanAtanB)

(D)

=(1+1) =2 [fromEq.()]

O+ DY =2+ 1) =3% =27
(d)
We have,

acosA =bcosB

b? + c? — a? c? + a? — b?
safl— = )=p(——
2 bc 2ac

= a’b? + a%c? — a* = b?c? + b?a® — b*
=>c%2(a*-b>)—-(a*-bpH=0
=>a=bor,c?=a?+b?

= AABC is isosceles or right angled

(9

Maximum value of cos 6 = 1

So, the equation can have solution only when
cosx=1,cosy=1

= x=0y=0
= cos(x—y)=-cos0 =1
(a)

sin 2A + sin 2B + sin 2C
= 2sin(A + B) cos(A — B) + 2sinC cos C
= 2sin(mr — C) cos(A — B)

+ 2sin C cos{mr — (A + B)}
= 2sin C {cos(A — B) —cos(4 + B)}
=4sinAsinBsinC
(@)
Maximum value of 4 sin? x + 3 cos? x ie,sin? x +
3is 4 and that of sinx2+cosx2is 12+12=_2, both
attained at x = g Hence, the given function has

maximum value 4 + V2

()

Given, sin36 —sinf® =0
30+0 30 -0
2cos( )sin( )=0

2 2
= c0s20.sinf =0
= cos20 =0 orsinf =0,m, 2w
mw 3m 5m 7m

= 29—5,7,7,?0I‘9—TL’ ( 96(0,27‘[))

mw 3w 5m 7m
> 60==-,—,—,— orf=nm

4’474 4
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519

520

521

522

523

Hence, total number of solutions are 5

(a)

We have,

- m  3m  5m  7m
sm1651n16sm16sm16

_1{(2 S 7m n)(z _5m 371)}
=3 sinr=sin = sinT=sin——

1 3 T T T
=- {(cos — —cos —) (cos — — CoS —)}

4 8 2 8 2
1 3 T 1 T T 1
=§<2cos?cos§) =§(cos§+cosz) =E
V2
~ 16
(@)

tan 45° = tan(25° + 20°)
tan 25° + tan 20°

T 1—tan25°tan20°
= tan 25° + tan 20° + tan 25°tan 20° = 1
(<)
The given equation is
sin*x + cos*y + 2 = 4sinx cos y
= (sin?x — 1)% + (cos?y — 1)?

+ 2sin?x

+ 2cos?y —4sinxcosy =0
= (sin?x — 1)% + (cos?y — 1)?

+ 2(sinx —cosy)? =0
Which is possible only when
sin?x —1=0,cos?y —1=0,sinx—cosy =0
= sin?x = 1,cos?y = 1,sinx = cosy
As0<x,y< g

=

We getsinx =cosy =1

~sinx+cosy=1+1=2

(d)

Let C = 90°. Then,

sin? A + sin? B + sin? C

=sin?A+sin?B+ 1

= sin? A + sin? (g—A)+1
=sin?A+cos?A+1=2

(<)

We have, x cos 8 = y cos (9 + Z?T[)

= z CoS (9 + 4?“) =k (say)

k 2m\  k
=>cose=—,cos(9+—)=—
x 3 y

and cos (9 +4?n) = S

524

525

526

k k
& —+—+—=rcos0
X y 3
2T 41t
+cos(6+—)+cos(9+—>
3 3
s i
=cose—cos(§—9)—cos(§+9)

i
=cosB—2cos§cose =0

1 1 1
S=+=-+=-=0
X Yy 3

(d)

Since,A+B+C=37n
~ coS2A + cos 2B + cos 2C

=2cos(A+ B)cos(A—B) +cos2C

3
=2cos(7—C)cos(A—B)+ 1—2sin?C

= 1—2sinc[cos(A—B)+Sin(37n_(A+B))]

=1—2sinC[cos(A — B) — cos(A + B)]
=1—4sinAsinBsinC

(b)

We have,

A+B+C=m
>A+B=n-C

= tan(4 + B) = tan(mw — C)

tanA + tan B tanA + tan B

> 1 —tanAtanB = tan(r - () = 1—-tanAtanB
= —tanC
Now,
C is an obtuse angle
= tanC <0
= —tanC >0
tanA + tan B

ﬁ—
1—tanAtanB >

S 1—tandtanB >0 |” A, B are acute angles

~tanA>0,tanB >0
> tanAtanB < 1

(@

The given equation is

(a=2b+c)x>+(b—2c+a)x+ (c—2a+b)
=0

“Ya-2b+c)=0
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528

529

530

531

=~ One root of this equation is 1

()

We know that, sec? 0 —tan?0 = 1

Now, secO +tan0 =1

=>secO—tan6 =1

(i)
On solving Eqgs.(i) and (ii), we get
secf =1

=~ One root of given equation is sec 0

(b)

The equation

a; +a,sinx + az cosx + a, sin 2x +

a5cos 2r=0holds for all values of .. Therefore,
a,+az+as=0 [On putting x = 0]
a,—az+as=0 [On putting x = 7]

=2 az3=0anda; +as; =0 ..(0)

) T 3m
Putting x = 5 andT, we get

a,+a,—as=0anda; —a, —as =0
=>a,=0anda; —as;=0 ..(i0)

Equations (i) and (ii) give
ag=a,=az3=ags=0

The given equation reduces to a, sin 2x = 0. This
is true for all values of x. Therefore, a, = 0
Hence,a; =a, =az3=a,=a5 =0

Thus, the number of 5-tuples is one

(@)
o~ . o tan 50° + tan 20°
tan(70°) = tan(50° + 20°) = 1 —tan50°tan 20°
= tan 70° — (tan 50° tan 20°) tan 70°
= tan 50° + tan 20°
= tan 70° — cot 20° tan 20° tan 50°
= tan 50° + tan 20°
[using, tan(90° — 6 = cotH)]
= tan 70° — tan 50° = tan 50° + tan 20°
= tan70° — tan 20° = 2tan 50°
tan 70° — tan 20° _
tan 50° -

(c)

Given, k = cos 20°

And 2k? —1 = cosx

~ 2c0s%20°—1 = cosx
= cosx = cos 40°

=> x =40°
or x = 360° —40° = 320°
(a)

tan9° — tan 27° — cot 27° 4+ cot 9°

532

533

535

537

538

3 <sin2 9° + cos? 9°> <sin2 27° + cos? 27°>

N cos 9°sin 9° cos 27°sin 27°

_ 2 2
~ sin18° sin 54°
_ 2 2
T 51 VB+1
4 4
_ 16 4
=g —{~
(o)
We have,

tan(m cos ) = cot(rmr sin 6)

= tan(m cos #) = tan (E— 7T sin 9)
2
=>mcosf = (z—nsin9)+nn,n eEZ
2

1
:cosH+sin9=E+n,nEZ
2n+1

2\2

1
= —cosf +—sinf =

,NEZ
V2 V2

(d)
We have,
sinB sinC sinw/3 sinC
= = =
b c 3 4

2
= sinc = NG
Hence, no triangle is possible
()

Leta = 7 cm, b = 4v/3 cm and ¢ = V13 cm. Since
c is the smallest side. Therefore, the smallest
angle is C and is given by

a?+b%2—c%2 3 =30
R = °
2ab 2

> 1, which is impossible

cosC =

()
Given, tan(k + 1)6 = tan 6
=> (k+1)6=nn+6 = kB =nn

:9:E .'.96{1;(—”17161}

k
(b)
Itis given that 6 € (0,/4). Therefore,
0O<tanfd < landcotf > 1.Lettand =1 — a and
cot =1+bwhere0<a<1landb>1
st =A-a) %t = (1 -t =
(1+b)'""%and, t, = (1 + b)*P
Now,
l-a<l+band0<1l—-a<1
~(1—-a)™> 1 —a)*Pand (1 + b))+ >
(1+ b))t
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539

540

541

542

Sty >tandty, >t;  ..(i)
Also, (1 +b)17% > (1 —a)'™@

From (i) and (ii), we gett, > t; > t; > t,
()
We have,

cos 12° cos 24° cos 36° cos 48° cos 72° cos 84°
= {— cos 12° cos 24° cos 48° cos 96°}{cos 36° cos 72

_ sin2*x12° X (cos 36° sin 18°)
2%sinize o000 o
sin 192° V5+1 5-1 1 1
= — - X X = — X -
16 sin12° 4 4 16 4
1
T 64

(©

Since, tanA4 +sin4 =m
andtanA4 —sinAd =n
~m+n=2tan4
andm —n = 2sin4

Also,mn = (tanA4 + sin4) (tan4 —sin4) =
tanZ4—sinZA4

(m*-n2)* _ (min)?(m-n)?
! mn -

Now
mn

_ (2tanA)?(2sin A)?
~ tan?A —sin?4

_ 16 tanZ A sin? A
" sin2Atan2 4
(o)

cos 2A + cos 2B + cos 2C
=2cos(A+ B)cos(A—B) +1—2sin?C

=16

3
=2605(7—C)COS(A—B)+1—25in2C

3
['-’A+B+C=270° =3 B+A=7—C
=1—2sinC[cos(A — B) + sinC]
=1-—2sinC[cos(A — B) — cos(4 + B)]
=1—-4sinAsinBsinC
(@)

. sinA-sinc
leen, S SE——

= cotB

cosC—cos A

2 cos (AZLC) sin (A;—C)
2 sin (AZLC) sin (AZ;C)

A+C

= = cotB

= cot( )cotB

543

544

545

546

547

_A+C

=B
2

Hence, 4, B and C will be in AP

(a)
We have,
a+pf+y=2m

= — —_ _=
2Tzt "
a
=>tan(§+§+g> =tannt =0
a +tant — tanZtan tan’
2 2 2 2 2

1 —tangtang— tanﬁ
2 2 2

tan 2 + tan
= 2

Y

a
tant — tanttanZ
2 2 2

a a
= tani + tané + tanZ = tan—tanétanZ

2 2 2 2 2

()
We have,
2r=a+c—b»b
= 2r=2s—2b
=>r=s-—»b
>—=s-b

s
= A=5s5(s—Db)

= Js(s—a)(s—b)(s—c) =s(s—b)

= (S_a)(s_c)—l:ot B—t 7T=>B
s(s—b) ans = tany

(d)
Since, sin?6 <1
x2+y2+1
2x
= (x—1%?+y%<0
Which is possible only whenx =1,y =0
Hence, it also depends on value of y.

<0

(d)
We have,
1+sin@ +sin20 + -0 =4+ 23
> ———=4+4 23
1—sinf V3
1
>1—-sinf=———
2(2 +3)
1
=>1—sin9=§(2—\/§)
21

o m
=>sm6—7:9—§,
(b)

Given, cos 20° —sin20° =p

= c0s? 20° + sin? 20° — 2 sin 20° cos 20° = p?
= 1—p? =sin40°

= 1-—p?=+1-cos?40°

3
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548

549

550

551

552

553

= (1-p?)? =1—cos?40°

= c0s240°=1—(1+p*—2p?)
= cos40° = /2p? —p*

= c0s40° = p/2 — p?

(d)

We have,

c? =a2+b2=>LC=g

'A—l b'C—1 b
~A=zabsinC =ca

1
= \/s(s —a)(s—=b)(s—c¢c) = Eab
= 45s(s—a)(s—b)(s —c) = a’b?

(b)
. o tan 70° — tan 20°
tan(70° —20°) = 1+ tan 70° tan 20°
= tan50°(1 + tan 70° tan 20°) = tan 70° —
tan20° ...(J)

tan 70°+tan 20°
Now, tan(70° + 20°) = ————~—
1—tan 20°tan 70°

= tan20°tan70° =1 [+ tan 90° = o]
On putting in Eq. (i), we get

tan50°(1 + 1) = tan 70° — tan 20°

= tan20° + 2tan 50° — tan 70° =

(a)

Given, 4cos®x + 6sin?x =5

= 4(cos?x +sin?x) + 2sin?x =5

= 2sinx=5-4

) 1
= sinx = +—

X =nn+t

(o)
tan A 1+ secd

1+ secA + tan A
B tan? A+ 1+ sec?A+ 2secA

tan A(1 + secA)
3 2sec?A+ 2secA _ 2secA

"~ tanA(1+secA)  tanA

_ 2cosA _5 A
" cosA.sind cosec

(@)

Given, sin®? 4 + sin? B + sin?C = 2

= 1—cos?A+1—cos?B+1—cos?>C =2
= 1 =cos?A+ cos?B + cos?C

= 1=1—-2cosAcosBcosC

= cosAcos BcosC =0

At least one should be 90° and sum of two angles
should be 90°

(d)

Given, (cos 6 + cos 36) + cos 260 =0

= 2cos20cosB +cos268 =0

-M:lﬁ

554

555

556

558

559

= c0s260(2cosf8+1)=0
= cos20 =0 or2cosf6+1=0

= 29=(2n+1)% or6=2nni2?n
= 9=(2n+1)§ or9=2nni2?n
(d)

The quadratic equation is x2 —xcos8+ 1 =0
Since, x is real, therefore discriminant > 0
= B24AC >0 = cos?0 > 4(1)(1) = cos? 0 >4

Which is impossible because cos? 8 is not greater
than 1

(b)

. 2
(sinx + cosx) oE
= sin2x+coszx+25inxcosx:£

. _ 14 _ 2 .
= stx—25 1 ” (1)
= cos2x = V1 —sin? 2x = —% (i)

sin2x 24 25 24
Now, tan2x = cos2x 25 X (_\/ﬁ) B
(b)
Given, sing = |1
2 2x
. 0 x—1
an— =
2 x+1
0
2 tan;
tanf = 5
1 —tan?-—
2
2 x-1 2 x-1
x+1 x+1 5
B S B S
x+1 x+1
C
/ T
4} x-1
//’
A /<9/2 B
Nx+1
(b)
We have,

cos 1° cos 2° cos 3°...cos 179°

= cos 1° cos 2° cos 3°...cos 90° ....cos 179°
=0 [+ cos90°=0]

()

Given, AD = pand BC =22 p

Clearly, p = asinf =bcos 6
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560

561

562

B

Since, a? + b? = (Zﬁp)z

= 2[ —]:82
P sin20+c0529 P
1
= 1=2sin?20 = sin20 =+—
V2
n20=— » 20="59="
= = — = = — D = —
sin N 2 5
So, the other angleis= — 0 = = — = = &ad
2 2 8 8
(©

12 cot?§ — 31cosecH +32 =0
= 12cos?0 —31sinf + 32sin?6 =0
= 20sin?6 —31sinf+12=0 |

" cos? @ =1 —sin? 0]
This is a quadratic equation in sin 8

31+ V312 —4.20.12 311

- sinf = 2.20 40

Sl w

i 9 iy
= = )
Sin

(c)
We have,
T,, = cos™ 0 + sin" 6
o Tpya = €0s™ 2 0 + sin
= Ty — Tpyo = (cos™ 6 + sin™ 6)

— (cos™2 9 + sin™*2 9)
= T, — Tpyz = cos™ O (1 — cos? )

+ sin™ 0 (1 — sin? 9)

n+2 2]

= T, — T4z = cos™ @ sin? 6 + sin™ O cos? 6
= T, — Ty = cos? Bsin? 0 (cos™ 20 + sin™ 2 9)

=T, — Tpiy = cos?6sin?0T,_,

Now,

(2T — 3T, + 1)

=2(Ts—T,) =T, + T,

==2(T, —Te) + (T, — T4)

= —2c0s?6sin?O T, + cos? Osin? 6T,

= —2cos? 0 sin? 0 + 2 cos? Hsin? 9
—0[= T, =18&T, = 2]

(a)

2sin?6 —3sinf —2 =0

= (2sinf+ 1)(sinf —2) =0

1
= sin9=—§ [+ sin@ # 2]

= sinf = sin (—%)

=2 O=nm+(-1" (—%)

T
= 6 =nn+(-1)"*" Z
563 (c)
We have,
atpf+y=m

: : : a B v
~sina+sinf +siny = 4cosEcosEcosE

Clearly, cos% >0, cosé >0, cosg >0

a
4cos—cos£cosz >0

2 2 2
= Minimum value of sina + sinf + siny is
positive
564 (b)
We have,

3
3 {sin4 (7 - a) + sin*(3m — a)}
— o {sins (T iné (57 —
2 {sm (2 + a') + sin®(5m a)}
= 3{cos* a + sin* a} — 2{cos® a + sin® a}

= 3{(cos? a + sin? @)? — 2sin? a cos? a}
—2{(cos? a + sin? @)® — 3 cos? a sin® a (cos? a

+ sin? a)}
= 3{1 — 2sin? a cos? a} — 2{1 — 3 cos? a sin? a}
=1
565 (d)
Given, cotx + cosec x = V3
R cos.x +1 _ 3
sin x .
2COSZE x 1
= Zsingcosg_ V3 = @ang = V3
x T s
E=nn+g = x=2nn+§
T T
> X — i 2nm + g
For n = 0, principle value of x — % is%
566 (a)

 sin3x = 3sinx — 4sin3x
3 1 . .

~ sin® x =Z(3 sin x — sin 3x)

and cos 3x = 4 cos3x — 3 cosx

1
= cos3x = Z(COS 3x + 3 cosx)

3

- cos 3x cos? x + sin 3x sin3 x

1
=2 [cos? 3x + 3 cos x cos 3x

+ 3 sin x sin 3x — sin? 3x]

[3 cos 2x + cos 6x] = cos3 2x

N

T
= cos2x =0 = 2x=(2n+1)§
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567

568

569

570

s
= x=(2n+1)Z

(@)

We have,

¢, + ¢y, =2bcosA and ¢;c, = b? — a?

w2 —2cic,c0s2A + c2

= (c1 + ¢3)? — 2¢;¢,(1 + cos 24)

= 4b?cos? A — 4(b? — a?®) cos? A = 4acos? A

(a)

Let y = tan Atan B. Then,
T

A+B ==

3
>y = tanAtan(g—A)

B tan A(V3 — tan 4) B V3x — x2

= = ,where x

Y 1++/3tan4 1+4++/3x

=tand
For maximum or minimum values of y, we must
have
d 1
d—z=0=>x=ﬁ or,x = —V3
But, x = tanA > 0. Therefore, x = L
V3

For this value of x, we have y = %
(c)
We have,

2y =1andy = sinx

:y=§ and y = sinx

Y

P/ N\ 2

X/ \

- 0] vZ‘H

y =sinx

Clearly, these two curves intersect at 4 points in
[-2m, 2]

(c)

We have,

+ 2t T t r_z
= — —_— — — —

X an x > an x 173

It can be easily seen from the graphs of the curves
y=tanxandy = % — g, in the interval [0, 2 7],

that they intersect at three points. The abscissa of
these three points are roots of the equation

572

573

574

575

576

577

578

(d)
cot26+1_1+tan26_ 1
cot?0—1 1—tan?0 cos260 —sinZ0

= = 2
cos 20 sec28

(d)

cosec?x + 25sec? x = 26 + cot? x + 25 tan? x

=26+ 10 + (cotx — 5tanx)? > 36

(b)

We are given that

_ 2cos(0 — a)cos(0 + a)

"~ cos(8 — a) + cos(f + a)

2(cos? 6 — sin? a)
2cosfcosa

= cos? @ cosa = cos? @ —sin’a

cos @

= cosl =

5 sin? a
= c0s? 0 = ———
1—cosa
. a a
4sm2;coszg
= cosf =——=———=
2 sin? =
2
a a
= coszeseCZE =2= cosBsecE = +/2
(a)
We have,
5x =3x + 2x

= tan 5x = tan(3x + 2x)
tan 3x + tan 2x

= tan5x =
1 —tan 3x tan 2x

= tan 5x — tan 5x tan 3x tan 2x = tan 3x + tan 2x
= tan 5x tan 3x tan 2x = tan 5x — tan 3x — tan 2x
(a)
We have,
sinx +sin?x =1
= sinx = 1 —sin® x = sinx = cos?x
s cos?x + cos*x =sinx +sinx =1
(d)
(sin? 8)3 + (cos? §)3 + 3 sin? @ cos? 6
= (sin? 8 + cos? B)(sin* O + cos* @
— sin? @ cos? 0) + 3sin? O cos? @
= 1[(sin? 8 + cos? 6)% — 3sin? O cos? O]
+3sin?6cos?0 =1
=1-3sin?6 cos?6 +3sin*Hcos?0 =1
(a)
We have,

0= o ging =2 [--9<”<9]
COS —17 Sin —17 B )

~ cos(30° + 0) + cos(45° — 0) + cos(120° — 9)
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= (cos 30° + cos 45° + cos 120°) cos 6
+ (—sin 30° + sin 45°
+ sin 120°) sin 6

8/v3 1 1 1 1 +3\15
:ﬁ<7+ﬁ"§>+<"§+_2+7>ﬁ
23/V3-1 1
(%)
579 (a)
Since, i _XZ 5x¥.57*

= 5" +57%>2
Butsin(e*) <1 = 2sin(e*) <2
Atx =0, 5*+5% =2
Bit 2sin(e?) # 2
Hence, no solution exist
580 (c)
Let ABC be a right angled triangle right angled at
B.
Let the other angles be A = 90° — d and
C =90° — 2d. Then,
A+B+C=180°= 270°—-3d =180°=>d
= 30°
~ A =60°and C = 30°
Let AC = b. Then,

b
c=AB=ACcos60°=§anda=BC

3b
=bc0530°=\/_7
V3b b B+V3)b
-'-25=a+b+c=—+b+_=_( )
2 2 2
Also,
A=2(BC x AB) = = v3b b\ _y3b?
2 —2\2 72/ "8
. . r A
=~ Required ratio = 7 = 77
V3b?
8 V3 V3

) 2 (2o ) T G+V3) 3(V3+1)

(V3-1)" 4-23 243
43 43 23

581 ()
Given, 2sin26 ++v3cos8 +1=0
= 2c0s26 —+v3cosf —3=0

V3+V3+4x3x%x2
cosf =
2X2
_V3£3v3
T4
= c059=—§ [+ cos @ # V3]

= 0=

582 (b)
eSinx 4 pcosx — 9,1/2

6

. (D)

= esM* > (0and e* >0

o @SIN¥ 4 gCOSX > Dyfgsnxtcosx (. AM > GM)

= peSinx + eCosX > 231/‘/E (11)

Since, equality holds

= eSinx — pcosx

= sinx = cosx

T
= tanx =1 =>x=mn+Z

T
=X = (4m + 1) Z

583 (a)
Since, cos 6 is negative and tan 8 is positive which
lies in IlIrd quadrant

5 -
6 = Tﬂ satisfies
Hence, general value of 8 is 2nm + %n

584 (b)
cos(f —a) + cos(f — B) + cos @ + cos(6 —v)

(- (155 s(£5°)

+ 2 cos (g) cos (9 - %)

= 2 cos (g) cos (ﬁ ; a) + 2 cos (g) cos (a;ﬁ)
=[v20=a+p+y]

= 2 cos (g) [2 cos % cos [2—?]

a B v
= 4cosEcos—cos—

2 2
585 (b)
v x3+x%24+4x+2sinx =0
> x3+(x+2)%+2sinx =4
x = 0, satisfies this equation.
Now,in0 < x <mx3+ (x +2)%+ 2sinx > 4
andinm < x < 2m,x3 + (x + 2)2 + 2sinx > 27 +
25—-2=50
Hence, x = 0 is the only solution

586 (a)
We have,
tan 70° — tan 20°
tan 50°
B sin(70° — 20°)  cos 50°
" cos 70°cos 20° " sin 50°
_ 2 cos 50° _ 2 cos 50° B
"~ 2c0s70°cos20°  cos 90° + cos 50°
587 (a)
Given equation, sinx + siny + sing = =3 is

satisfied only whenx =y =z = 3771 for
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x,y,% € [0, 2m] We have,
588 (a) )
1— cosB 1+c059: (1+cosb)
tanA=W 1—cos® 1—cos?0
L2
= 251: (B/2) 1+cosf@ 1+4cosB
. = =
2sin (5) cos(B/2) 1—cosb |sin 8]
B
= tand =tan 1+cosf 1+cosf 0 < 27 = sin g
Now. tan24 — 2tnA _ _2tan(8/2) ® [T=cos8 - —sing L'm<6<2m=sh
’ 1-tan2A  1-tan2(B/2) < 0]
2sin(B/2) cos (B/2)
" cos2(B/2) — sin%(B/2) 1+ cosf p i
. o, |2Tcose _
_ sin B T cosf cosec co
cos B
= tan24 =tanB 593 (b)
589 (c) We have,
We have asin?x +bcos?x =c
’ . a _ a =>(b—-a)cos’x=c—a
sing 2sin-cos— )
tana = = 22 = (b—a) = (c —a)(1+tan?x)
cosa 1 -—2sin?Z Now
5 =1 1_(x__1)2 bsin?y +acos?y =d
Ty 2x 2x) _ 27 = (a—b)cos’y=d—b
1_2(ﬂ) = (a—b) = (d - b)(1 +tan?y)
2x a— d
590 (d) = tan’y = gy
We have, - a—d
sina +sinff =aandcosa +cosff =b ~tan®x = —a andtan®y ~4d—p
. (a+p a—p _ tan?x  (b—c)(d—b) .
=2 sm( > )COS( > ) =a = anty — (e—m(ad) ()
and, But,atanx = btany = fanx _ 2 .. (i)
a +ﬂ a— ﬁ tany a
2 cos ( > ) cos( > ) =b From (i) and (ii), we get
a+pfy a bz_(b—c)(d—b) az_(c—a)(a—d)
:tan( 2 ):E a2 (c—a)a—d) b2 (b—c)(d—Db)
ath 594 (c)
- Si — Ztan( 2 ) 12° —sin12° in 147°
~ sin(a + B) = —— cos sin N sin
1 + tan? (T) cos 12° +sin12°  cos 147°
2a
- 2ab 1 —tan12°
, b
= + = = = 14 °
sin(@ + ) 1+a_z a® + b? 1+tan12°+tan 7
b
591 (c) = tan(45° — 12°) + tan(180° — 33°)
We have,
tan6 + secd = /3, where0 <0 < =tan33°—tan33° =0
= secH —tanf 595 (b)
1
=— [ secH —tan @ We have,
V3 : =B _c=b A
=—] M T 2
slec9+tan9 . (C—B)_\/§+1—2 150
-'-2tan9=\/§—ﬁ TN T By
2 1 _ V3-1 1
:2tan9=ﬁ=>tan0=ﬁ=>9=n/6 \/§+1tan(45°—30°)
592 (d)
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596

_V3-13+1 1 e
“VB+3 -1 V3

. X X .
sm;+c05;— ltanx

1+2mm§
(sin£+ cosZ — itanx) (1 -2 isinf)
2 2 2

. X
1+ 451n25
. X X . X
(sm; + cos— — 2 sm;tan x)

. . X . X X
+i (—tanx — 251n25— ZSIHECOSE)

144 sin2§
This will be real iff

. X . X X
—tanx — 2sin?= — 2sin=cos=
2 2 "2_

1+4sin2§
. 2 si 2x 2 si X b
= —tanx — 2sin— — 2sin=cos—
2 2 2

= sinx + 2 i x(' X4 x) 0
sSinx cosxsSIin—|Ssin— COS—) =
2 1y 2

=2 sing{cosg + cos x (sin; + cos g)}

=0

=0

=2 sing{cos ; (cos2 ; + sin? g)

+ (cos2 ; — sin? ;) (cos ; + sin ;)} =0
= sin% =0

X )X L X
or,cos—(cos —+ sin —)
2 2 2

X X

(cos — —sin ;) (COSE + sin E)

—+

=0
g—nn:x—ZnnnEZ

. X
Now, sinZ = 0=
and,

cos g (cos2 JZ—C + sin? 92—6)
+ (cos2 ; — sin? ;) (cos; + sin g)
=0

x

2_
= (1+tan 2)+(1
[On dividing by cos3 x/2]

x X
:tan3§—tan25—2 =0

— tan? E) (1+tan)2€) 0

= t3—t?2—2=0,wheret =tanx/2

Let f(t) = t3 — t? — 2. Then,

f(1) <0andf(2) >0

Therefore, a root of f(t) = 0 lies between 1 and 2
Let the root be k. Then,

597

598

x
1<k<2andtan§=k

x
:E=nn+tan‘1k,neZ

sx=2nmw+2tan k,neZandl <k <?

(@)
We have,
A—B 1—cos(A — B) 1-31/32
tan( 2 >= 1+cos(A—B) |1+31/32
1
~ V&3
a-b C 1 A—B
ot s
a—b>b c
“a+p'2
1 ¢ 1 c V7
:gcotzzﬁ:ﬂaniz?
Now,
1—tan?(C/2 _1-7/9 1
cosC = —

Tttanzcy2 %
~c?2=a?’+b?>—-2abcosC
=c2=25+16-40x1/8=36=>c=6
()

We have, tan 20° tan 40° tan 60° tan 80° =
sin20°sin40°sin80°cos20°cos40°cos80°tan60°

“1+7/9 8

Here, numerator = (sin 20° sin 40° sin 80°)

_ sin 20°

(2 sin 40° sin 80°)

sm 20°

(cos 40° — cos120°)

—1 i 20°(1 2 si 220°+1)
= 5sin sin 5

_ 1 200(3 2si 220°)
= len ) Sin
1
= 7 [35in 20° — 4sin® 20°]
V3

_ sin 60°
T4 8

Now, denominator = cos 20° cos 40° cos 80°

_sin 2320° _sin160°
"~ 23sin20°  8sin 20°
_ sin 20° _ 1
" 8sin20° 8
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600

601

602

603

=3

Hence, tan20° tan 40° tan 80° =

oa\»-xloo|§|

= tan 20° tan 40° tan 60° tan 80° = V33 = 3

(d)
We have,

T
f(x) =sin*x + cos*x,0<x < 3
1
= f(x) = (sin? x + cos? x)? —Esin2 2x
1
> fx)=1 _Z(l — cos 4x)

3 1
= f(x) =Z+ZCOS4x

v —1<cos4x < 1forx € [0,7/2]

—i < %cos 4x < ifor allx € [0,7/2]

< %+%cos4x < 1forallx € [0,7/2]
< f(x) <1forallx € [0,/2]

(@)

We have,

cotf =sin 20

= cos @ = 2sin® 6 cos b

= cosf(1—2sin?6) =0

=cosfd =0or,1—2sin?6 =0
2

1
= cos O = 0 or,sin® 0 = (—)

V2
= 0 =90°0rf = 45°

(b)

) (9+a> ) (9—04)
an > .tan )

‘] a
tan% = — tan® =

_ 2 2
- 6 a
1 —tan? —tan?—
2 2

. 7] a . a %]

sin? =cos? = — sin? = cos? =

2 2 2 2

a 6 . a . %]
€0s2 = cos? = — sin? —sin? —
2 2 2 2

a 0 a 0 a 0
cos? = — cos? =cos? = — cos? = + cos? =cos? =
2 2 2 2 2 2

0 . a 0 . a . a 0
€0s? — — sin? = cos? — — sin? = + sin%? = cos? —
2 2 2 2 2 2

cos? % — cos? 2
> ; _(cosa —cosB)

cos? g _ sinzg ~ (cosa + cos 0)
cosa(l —cosf) ,B

= = tan“ -
cosa(l + cospf) 2

(b)

We have,

I

tA=—=,b:c=2:3andtanf = —
3 c and tan z

Using Napier’s analogy, we have

tan > =b+c_COtE

St (B—C)_ 1 tn_ V3
an > = 5co6— 5
B-C

:tan( )=—tan9

B—-C

5> —=—
2

=>C—-—B =260

But, C + B = 120° [ A = 60° (given)]
~2C=120°4+20=>C =60°+6
604 (b)
cos 70° +4 70° = cos 70° + 4 sin 70° cos 70°
sin 70° cos N sin 70°
_ cos 70° + 2 sin 140°
B sin 70°
_ sin 20° + 2 sin 40°
N sin 70°
_ 2 sin 30° cos 10° + sin 40°
- sin 70°
sin 80° + sin 40°
sin 70°
_ 2 sin 60° cos 20°

sin 70°
2 (ﬁ) sin 70° B

2
=—2<7 .3
sin 70° V3

605 (b)
. 1 . 1
Given, sinx ——

V2

> cos(x+%)=—1

cosx =1

T T
> x+—-—=2nn+mw > x=2nm+—
4 4

606 (a)

Applying 1 + cos 8 = 2 cos? gn times, we get

2+\/2+\/2+---+\/2+2c039 = 2coszin
607 (d)

We have,

(secA —tanA)(sec B — tan B)(secC —tan C)
= (secA + tan A)(secB
+ tan B)(secC + tan C)

= (sec? A — tan? A)(sec? B — tan? B)(sec? C
—tan? ()

= {(secA + tan A)(secB + tan B)(sec C
+ tan C)}?

= 1 ={(secA +tanA)(secB + tan B)(sec C
+ tan C)}?

= (secA +tanA)(secB + tanB)(sec C + tan()
=+1

Hence, LHS = RHS = +1
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608 (d) 611 (c)

sin 55° — cos 55°  sin 55° — sin 35° From the given relations, we can say that @ and
sin 10° sin 10° are roots of the equation
:2cos45.sm10 xcosf@ +ysinf = 2a
sin 10° = 2a —xcosf = ysinb
=V2 = (2a — x cos §)? = y? sin? 6
609 (b) = (x2 4+ y?)cos? 6 — 4ax cosO + 4a* —y* =0
Given, tanid _ a 4ax
tan A ~cosa+cosf = - and cos a cos
3tanA —tan3 A x+y
= =
tanA(1—3tanZA) _4a’—y?
= 3—tan’?A =a—3atan?4 x% +y?
= tan’4A(Ba—-1)=a-3 Now,
a
a—3 2sin-sin-=1
= tan4d =+ 2 2
3a—1 a B
= 4sin?=sin?= =1
Now sin34 _ 3sinA—4sin3 A 2 2
" sinA sinA =>(1—-cosa)(1—cospB) =1
C = cosa + cos 8 = cosa cos 8

1 4ax  4a* —y?

= =
xZ _|_y2 x2 +y2

a3 = y? =4a(a —x)
Y/ 613 (b)
y ée /2 O Since, cos @ is positive and tan 6 is negative, which
NEPs lies in IVth quadrant.
3a-1 T
a—3 & 6 =315°=—
=3—4sin2A=3—4(—) 4 ,
Ha-1 ~ The general value of 8 is 2nm + =, onel
_3a—3—a+3_ 2a 4
@-1)  (a-1 614‘(;)11
610 (a) venave, ;
Using the relation smalc = C0S 3X s
A B C = sinx =4 cos”°x — 3cosx
cosA+cosB—cosC=-1+ 4cosEcosEsin§ = tanxsec?x = 4 — 3sec? x
PutA = 56°, B = 58°, C = 66° = tanx(1 + tan?x) = 4 — 3(1 + tan? x)
- €0s56° + cos 58° — cos 66° = tan3x + 3tan’x + tanx — 1 =0
= —1 + 4 cos 28° cos 29° sin 33° = (tanx + 1)(tan?x + 2tanx — 1) = 0
= 1+ cos56° + cos 58° — cos 66° =tanx+1=0o0r,1—tan?x = 2tanx
= 4 cos 28° cos 29° sin 33° = tanx = —lor,tan2x =1
3n mbhm
= [
*=4 88

ALITER Graphs of y = sinx and y = cos 3x

intersect at three points between 0 and
615 (b)

We have,

1—sin9+ 1+sinf
1+sinf 1—sinf

_1—sin9+1+sin9

V1 —sin20
2 2 wrf2<0<m
_Icos¢9|_—cost9__zsem9 ncosf <0 ]

616 (d)
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sin @ = sin 15° 4 sin 45°
1
= 25sin30°cos 15° = 2 X 3 X cos(90° — 75°)

= sinf =sin75° = 0 =75°
617 (c)
Given, sinh ™2 +sinh 13 = x
= cosh(sinh™! 2 + sinh™! 3) = cosh x
= cosh(sinh™* 2) cosh(sinh™1 3)
+ sinh(sinh™! 2) sinh(sinh ™1 3)
= coshx

= coshx = cosh(cosh™1+/1 + 22)

X cosh (cosh‘1 1+ 32) +2x%x3

2
= coshx = (\/g\/ﬁ+6)x§

= %(12 +2v/50)

618 (a)
We have,
sin7 60 +sinf —sin46 =0
= 2sin46cos360 —sin46 =0
= sin46(2cos36—-1)=0

1
:sin49=0,cos39=§

T
Now,sin480 =0=>40=n=>0=

1 T 1;}
and,c0530=§=>39=§=>9=6
619 (b)
We have,
Ol||BC=0L=ID=>0L=r [+ID=r]
In ABLO, we have
OL T
cosAzo—B:cosA:E
We know that
cosA+cosB+cosC:1+%
A
r r
:>E+cosB+cosC=1+§
.o _T
= cosB+cosC =1 [ COSA—ﬁ]

620

621

622

623

624

(c)

Since, 2sin® 0 = 3 cos 0

= 2—2c0s’0=3cos0

= 2c0s?0+3cos0—2=0
= (2cos®—1)(cos6+2)=0

1
:cose=z ( cos 0 = —2)
_ T ST v0<0 <2
=33 (F0=8=2m

(d)
Given, 3tan(6 — 15) = tan(6 + 15)
tanA 3

==, whered =6 + 15°,B =6 — 15°
tanB 1

tanA+tanB 3+1

= =
tand —tanB 3 -1

(Applying componendo and dividendo)
sin(A+B)

_—— =2
sin(A — B)
= sin 260 = 2 sin 30°
2.1 T

= sin29=7=1=sin5

s
= 29=2TLTL’+§

T
> 0=nmr+-—

4
(d)
Given equation of curves are y = e* and y = sinx

Yy=¢%

It is clear from the figure that two curves intersect
at infinite number of points.

(a)

Let S = sin 10° + sin 20° + sin 30°+... + sin 360°
Here, the angles 10°, 20°, 30°, ...,360° are in AP.
Where first term (a) = 10°, Common difference
(B) = 10°

Let number of terms be n

. 360°=10°+ (n—1)10°

> n—1=35 => n=36
360°

sin >
S = in[10° + (36 — 1)5°
—Z-sin[10° + (36 — 1)5°]
sin 180°
= ———— X sin(180° + 5°) = —sin180° = 0
sin 5
()
2cos80 +1 2(2cos?46 —1)+1
2cosf+1 (2cos8+1)
_ (2cos48 —1)(2cos46 + 1)

(2cos6+1)
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625

626

627

628

B (2cos46 —1)(2cos 280 —1)(2cos26 + 1)

(2cos8+1)
[(2cos46 —1)(2cos26 —1)(2cosB — 1)(2cos

(2cos8+1)
= (2cos46 —1)(2cos20 —1)(2cos6 — 1)

(b)

Since,sec a, cosec a are the roots of the equation
2 _ —

x“—px+qg=0

. seca + cosec o = p,Seca - cosec o = q

sina + cosa 1

= =p,sinacosao = —
q

sinacos o

. p

= sina+ cosa =—
q

2

= sin® a + cos? a + 2sinacos a = %
2 p?
>1+-===q(q+2) = p?
q q*
(b)
LetS = singsin%ﬂsin 377T Then,
21 21 3n
S% = sin7sin2 7sin2 —
g2 1 (1 2n> (1 4n) (1 67r)
=3 cos — cos — cos —
- $2 = {(1 2”) (1 + 3”) (1 + n)}
= cos — cos — cos —
:52—1{1+( 7T+ 3 Zn)
=3 €0S = + €05 —~— €05 —
T 3n T 21T
COS — COS —= = COS - COS —
T 21
c0S = COS —
T 21 371}
€08 — €08 —- €05 —
2 {1 4 T 4 3n 2 T
= = — —_ —_— —_— —
5 €08 — + €0 —~ = COS —~ — €05
3n 4 2m 1}
cos —-+ cos —— 2
7
=52 =—
64
Hence, S = \g
(@)
v sinx +sin®x =1 =sinx = cos?x
Now, cos? x + 3 cos® x + 3 cos® x + cos® x

= sin® x 4+ 3sin® x + 3 sin*x + sin3 x
= (sin?x +sinx)3 =1

(b)

We have,

629

630

631

632

B=A+C

= tanB =tan(4 + ()
tan4A + tanC

= tanB =

1—tanAtanC
=>tandtanBtanC =tanB —tan A4 — tanC

(b)

We have,

mn = (cos A + cos B)(sin A + sin B)

= mn = cos AsinA + sin(A + B) + sinB cos B
= 2mn = sin 24 + sin 2B + sin(4 + B)

= 2mn = 2sin(A + B) cos(A — B) +sin(4 + B)
(1)

Also, we have,

m? +n? =2+ 2cos(4d —B) ..(ii)

From (i) and (ii), we have,

in(A + B) = —"
sin( )= m? + n?
()
Given, (5+4cos0)(2cos8+1)=0 ..(0)
. 1-tan®s | 2 0
Since, cos 8 = 2 = — [put tan— = t]
l+tan? 1+t 2
~ From Eq. (i),

=0

(i)
1—t? 1+t

= [5+5t2+4—4t%][2-2t2+1+t2]=0
=>(t24+49)(3-t3)=0 = t=+V3
tan§=\/§ or tang -3

21

(b)
We have,
sin®x + cos®x = 1
= (sin? x + cos? x)(sin* x
+ cos* x —sin® x cos?x) = 1
= [(sin? x + cos? x)? — 3sin? x cos? x] = A

1 i 22x=21
>1—- =
2SI 2x

1-4

3

This equation has a solution if

1-4
1-12=20and—-1<2 TSl

4
=>/1S1and§(1—/1)S1

=>sin2x =+2

1
:ASland?\ZZ:AE[l/LL,l]

(d)
We have,
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633

634

635

sin 36 3 — 4sin? g 20 3—y
= = = — = - —
y Sno y sin sin 2
Now,
0<sin?6<1 [0 +#nn]

3-y
=>0< 2 <1
>0<3—-y<4
= -3<-y<1=>-1<y<3=y€[-13)
(<)
Since, sinzi = sin? 0 = sinzg

U

= 0=nnt 5
(b)
Given, sinnf = },}_, b, sin” 6
= sinnf = b,.sin® 6 + b, sin' 6 + b,
sin? @+...+b, sin™
= sinnf = by + b, sinf+...b, sin™ 0
~ sinnf =" C; sin @ cos™ 1 6-"C,
sin3 6 cos™ 3 0+...
=" ¢, sin@(1 — sin? B)nTl M,
sin30(1 — sin? 9)(=3)/24
~ by =0
b; =Coefficient of sin@ =" C; = n
[+ n —1,n— 3 are all even integer]
Alternate
sinnf = by + by sin@ + b, sin? 8+...+b,, sin™ @
Putd = 0,wegethy, =1

Again, S::;B =Y"_ . b,.sin""10

Taking limit as 8 — 0, we get
sinné

650 sing by +0

= n=b,

(9

We have,

k = sin®x + cos® x

= k = (sin? x + cos? x)(sin* x + cos* x
— sin? x cos? x)

= k = (1 — 3 sin? x cos? x)

= (1= 2ot 2x)
>k=(1--

4sm X
Now,

0<3 in? 2 <3f 1l
_4511’1 X_4, orallx

3 3
> ——< —Zsin2 2x < 0,for all x

4
1 3<1 3‘22 < 1, for all
=>1—- s
2= 4-Sll‘l X = l,Iorallx
1<1 3'22 < 1,for all
= — R
2= 4sm X < l,1Iorallx
1<k<1
= -
4~ =

636

637

638

639

640

(d)
We have,
1 1

+
cos 290° /3 sin 250°
_ V/35sin 250° + cos 290°

~ /3sin 250° cos 290°
_ —V3c0s20° + 5in 20°

—v3 cos 20°sin 20°
_ 2(sin 20° — tan 60° cos 20°)

—/3(2 sin 20° cos 20°)

_ 2(sin 20° cos 60° — cos 20° sin 60°)
B —v3sin 40° cos 60°
_ 2sin(—40°) 4

—/3/2sin40° /3
(a)
Let 815in*x = y. Then,
g1cos®x — gql-sinx — g1 y~1

Now,
g1sin®x 4 gpeos’x — 3
+ 81 30
Sy+—=
y

=y2-30y+81=0

= y=3or,y=27

= 815in** = 3 or, 815In** = 27
= 34sin®x — 31 or, 34sin’x _ 33

= 4sin®x = 1,4sin’x = 3

. 1 . V3 Tom
> sinx=+—=orsihx=+—=>x=-or-
V2 2 6 3
(b)
We have,

€c0s 9° — sin 9°
= /(cos 9° — sin 9°)2

[+ cos9° > sin 9°]

= V1—sin18° = 1—<‘/§4_1>= 5_2\/3
(0

1
sech™! (E) = cosh™1(2)

=log (2 ++/22 = 1) = log(2 +V3)

(a)
Since the triangle ABC is right angled at B
~tan-=1
(s—c)(s—c)
= ’ SG-b) =1=(s—-c)(s—a)
=s(s—b)..(0)
Now,
A
r=-—
s
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641

642

643

644

645

_JsGs=a)(s=b)(s —c)

S
[Using : (1)]

>2r=2s—2b=>2r=a+c—b»b

>7r
_s(s—b)

Sr=

(b)

T
When, 6 € (0'2)
tan @ < cotd

Since, tand < 1 and cotd > 1
~ (tan)°°t? < 1 and (cot0)?@n? > 1
t4 > tq, which only holds in (b)

()
We have,
tana + tan B 1
m + {cos(a — B) sec(a + B) + 1}
=1
sin(e + ) sinasinf
= Cosacos B sin(a + B)

cos(a + B) B
cos(a —B) + cos(a + B)
cosacosf —sinasinf

= tanatanp +
A 2cosacosf

1 1
=§tanatanﬁ +E= 1=tanatanf =1

(c)
We have,
3(sin O — cos 8)* + 6(sin O + cos 6)?
+ 4(sin® 0 + cos® Q)
= 3{sin* 6 + cos* 6 — 4 sin® O cos O
+ 6sin 6 cos? 6 — 4 sin O cos® 6}
+6[1+ 2sin 8 cos 0]
+ 4[sin* 6 + cos* @
— sin? 6 cos? 6]
= 7[sin* 8 + cos* 8] + 14 sin? O cos? O
—12sinfcosf + 6
+ 12 sin 6 cos 6
= 7(sin?60 + cos?0)?> + 6 =13

(@)
Let f(0) = c059—9+%.Then,

1 T 1—-m
f(0)=1+5>0andf(§)= —— <0

Clearly, f(0) is a continuous function on (0,7 /2)
Hence, a root of f(6) = 0 lies in the interval
0,7/2)

()

We know that, sin 22 1; = %

and00522§=%\/2+\/§

2-42

Since, @ = 22°30' = 221;"

1° 1°
~ 14+ 22 —) (1 + 67—)
( cos > cos >
10
X (1 + cos 112 ?> (1

[e]

1
+ 157—)
cos >

(W(T()

—% 2+\/§)

=[1—%(2+\/2—)H1—%(2—\/2_)]

_(2-V2)2+V2)
B 16

646 (c)
sin A sin(60° — A) sin(60° + A)

= sin A(sin? 60° — sin? A)
— sinA (3 . A)
= sinA(y —sin

_ 3sind —4sin® A _ sin 34
B 4 4

647 (a)
B+C=m—-A
= sin(B + C) = sin(mr — A) = sinA
~ sin 24 + sin 2B + sin 2C
= 2sin Acos A + 2sin (B + C) cos(B — C)
= 2sinA[cos A + cos(B — C)]
=2sinA[cos(B — C) — cos(B + ()]

= 2sinA[2sin B sin (]
= 4sinAsinBsinC
648 (b)
Given equations can be rewritten as
cosezﬁ, sin@zka
a? b2
Now, ~—te—ss = 1 [ cos? 6 +sin?0 = 1]

649 (d)
Here,a = 3,and b = 4
+~ Maximum value= v3%2 +42 =5
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3 3 1
650(1_)) - »>-3<2a<landa>--=>--<a<-
Given, 3sin“x 4+ 10cosx —6 =0 2 2 2
= 3(1—cos?x)+10cosx —6 =0 655 (c)
= —3cos’x+10cosx—3 =0 We have,
= (cosx —3)(1—3cosx) =0 sin? 5° + sin? 10° + sin? 15° + -+- + sin? 85°
s 2 o
= cosx # 3 Orcosx = = +sin” 90
1 3 = (sin? 5° + sin? 85°) + (sin? 10° + sin? 80°)
= x=2nm+cos™?! (§) + (sin? 15° + sin? 75°) + --- +
651 (a) (sin? 40° + sin? 50°) + (sin? 45° + sin? 90°)
1 1
. . 1—-cosx — =8 _ 1=9_
Given, 1+smx( > ) 0 +2+ >
= sin2x — 2sinx = 4 656 (d)
Since, the maximum values of sin x and 1+cosx =k
sin 2x are 1, which is not possible for any x in = 141 — 2sin2 x_ k
[—m, 7] k
x
652 (b) = 1-sin’z=—
. .0 .0 8 .8 2 2
Given, 2sin“—= 2sin—.cos—.sin— x k
2 2 22 = sinf-=1-—
0 6 2 2
= ZSinZ—[l —cos—] =0
2 2 x 2—k
6 6 ; —
= sin=-=0 or 2sin?==0 = sin== |[—
2 4 2 2
6 6
= E:kn orzzkn 657 (c)
Hence, 8 = 2km or 6 = 4km, k€l We have,
653 (a) cos A _cosB cosC
. T T a B b B c
We have, sin (X+Z) + cos (x+g) cos A cosB cosC Usi i |
= = = H
1 - 1 - RsinA RsinB RsinC [Using : Sine rule]
=\/§[—sin(x +E)+_Cos(x+€)] = cotA = cotB = cotC
V2 V2 = A =B = (C = AABC is equilateral
T T 658 (a)
= V2cos [x+€_Z] We have,
( ﬂ) c=(a+b)sinb
=+2cos(x —— .
= sinf = ——
12 sl a+b
Hence, maximum value will be at x = — c?
12 =cosf =y1-sin?0= |1-—=
(a + b)?
654 (a)
We have, (a+ b)? — ¢?
4 4 ) _ =c0sb = |———F5—
sin*x + cos*x +sin2x +a =0 (a+b)
‘2 2,32 _ 9 cinl 2 .
= (sin® x + cos* x) 2sin“x cos” x +sin2x + a \/(a+b+c)(a+b—c)
=0 = cosf =
1 a+b
:1—Esin22x+sin2x+a=0 . 25(2s — 2¢)
=cosf = [——————
= sin?2x —2sin2x —2—2a =0 (a + b)?
= (sin2x —1)?=3+2a
=>sin2x=1+v3+ 2« =cosf =2 S(S_C)x ab
This equation is meaningful if ab atb
“lsltv3+iast :kab_ cosgx ab:k—2cos—
>-2<+V3+2a<0 a+b 2 a+b 2
>0<3+2a<4and3+2a>0 659 (b)
We have,
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660

661

662

663

n+ 21r+ 31r+ 47‘[+ 57T+6T[
cos7 cos > cos > cos > cos 7 >
+ 7
cos —
7
_( n+ 67T>+( 2n+ 511)
= cos7 cos 7 cos 7 cos 7

3 41
+ (cos7 + cos7) + cosm

= (cosE — Cos E) + (cosz—ﬂ — Cos Z—H)
B 7 7 7 7
3 3

+{COS— —cos— |+ cosm
(cos 77— cos7)

=cosmt =-—1

ALITER This can be done by using the fact that the
sum of the roots of x” — 1 = 0 is zero

(a)

2sinx =5x% +2x + 3

= 2sinx =4x2+ (x+1)? +2

But 2sinx < 2

and 4x2 + (x + 1)2 + 2 > 2, so it has no solution
(d)

Let ABC be the triangle with A as the least angle.

Then, the other angles are
A 2A
B=A+§ andc=A+?

Now,
A+ B+ C =180°

A 24
:A+(A+§)+(A+?>=180°=>A=45°

Thus, we have
A =45° B =60°and C = 75°

Now,
a:b:c=sind:sinB :sinC
1 V3 V3+1
:a.b.c_ﬁ. N =2v2:2V3
V2 + V6
(a)
We have,

5sinx + 3sin(x — 0)

= (5+3cosf)sinx —3sinf cosx

</(5+3cos6)?+9sin2 @

= Max{5 sinx + 3 sin(x — 6)}
=/(5+3cos0)?+9sin2 6

= 7 =34 +30cos 6

1
:34+30c050=49=>c059=§=>9

T
:2nni§,nEZ

()

Given that,sin® + cos6 =m ...

M

664

665

666

667

.. (i)

Now, n(m + 1)(m — 1) = n(m? — 1)

and secO + cosec® =n

= (sec0 + cosec0)2sinBcos® (+m?=1+
2sin B cos )

sin© + cos O
=———2sinBcosO
sin O cos©

=2m [from Eq.(i)]

(a)

Given that, tan? 6 —tan® —v/3tan0 +v3 = 0
= tan®(tan® — 1) —V3(tan6 — 1) = 0

= (tan® —V3) (tan® — 1) = 0

T b4
> 0=nn+—-,nn+-—

3 4
(b)
_ y _ 3
We have, cos® cos(e—z?“) - cos(6+2?n)

Therefore, each ratio is equal
x+y+z

cos 9+cos(6—2?“)+cos(6 +2?T[)

to

x+y+3

2T
cos 6 + 2COSGCOS?

_x+y+z
B 0

=>x+y+z=0

(d)
We have,

elog10 tan 1°+log;o tan 2°+logqo 3°+:--+log, o tan 89°

— eloglo(tan 1°tan2°tan 3°..tan89°) _ eloglo 1= 0
=1

(b)

We have, sin® x sin 3x = Y% _, ¢,,, cos mx

: . 1, . . .
Now, sin3 x sin 3x = ; (3sinx — sin 3x) sin 3x

32' in 3 12'23
g 2sinxsin3x —o-2sin®3x

3 1
3 (cos 2x — cos 4x) — 3 (1 —cos 6x)

3 1
= ——+4 —c0s 2x —=cos4x + —=cos 6x ...

8 8 8 8 M

n

RHS = Z Cm COSMX

m=0
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668

669

670

671

672

co +

€1 COS X + ¢, €0S 2x + c3 cOS 3x+...+C, COSNX
..(ii)

On comparing Egs.(i)and (ii), we getn = 6

()
Given, tan (90° - 22%0) + cot (900 —22 %o)

1 1
=tan22§°+cot22§°=\/§-1+\/§+1=2\/§

(o)
We have
sin?A4 +sind+ 1

sin4

in4d+1
SsinA + +sinA

1 1
(sinA+_—>+122+1=3 [‘:x+—22]
sinA x
sin?A +sind +1

sin A
- sin?A +sind+1
h 1_[ sin A
(@)
Given, 2cos(e*) =5*+57*
Since, cose* <1 = 2cose* <2

And =2 > EE 5

= 5¥+5%>2

~ LHS < 2, RHS> 2

Now,5"+5ix= 2atx =0

But,atx =0

2cose” # 2

Hence, no solution will exist

(b)

Let r be the radius of the circle. Then,

, T n., ,m
Ay =nresin—, A, = =r*sin“— and 4;
n 2 n
I

= nr?tan—
n

=3

=>3Xx3x%x3=27

(D)

. T

nz 27'[511’1;

Now, 4, A; = —1r*sin—
2 3 2 n COST[

n

= A,A; = n;r“’ (2 sin? g) = (nrz sing)2 = A2
= A,, A,, Az arein G.P.

(@)

Since, tan 0 + tan (%ﬂ + 6) =2

—1+tanB

1+tan©
= tanB +tan’6—1+tan® =2+ 2tanH

= tan’6 =3

~ tan0 +

673

674

675

676

= tan?0 = (\/5)2 = tanzg

T
= 9=nni§,n€I

(b)
sin(B + A) + cos (B — A)

sin(B—A) +cos(B+A4)

_ sin(B + A) +sin(90° — B — 4)
"~ sin(B — A) + sin(90° — 4 + B)
2 sin (A + 45°)cos (45° — B)

~ 2sin(45° — A) cos (45° — B)

_sin (A + 45°) ~ %sinA +%COSA

" sin (45° — 4) _%cosA—%sinA
cosA +sinA

" cosA—sind

(d)

Let f(x) =3cosx +4sinx+5
Since, —V3?% + 42 <3cosx + 4sinx < V3% + 42
= —5<3cosx+4sinx <5
= —54+5<3cosx+4sinx+5<5+5
= 0<f(x) <10
Hence, maximum value of f(x) is 10
(@)
sinA + 3 cos A =3 cos B —sinB
1 V3 V3 1

= EsinA +7COSA = 7cosB —EsinB

T om
= cos—sinA + sin—cos 4
3 3
- 7T 7T -
= 51n§cosB — Cos§smB

:sin(A+g)=sin(z—B)

A+7r B
= —=——
3 3

> A=-B
Now, sin3(A) + sin3B = sin(—3B) + sin 3B
—sin3B +sin3B =0
(c)
3(sinx — cos x)* + 6(sin x + cos x)?
+ 4(sin® x + cos® x)

= 3(1 — sin2x)? + 6(1 + sin 2x)
+ 4{(sin? x + cos? x)3
— 3sin?x cos? x
- (sin? x + cos? x)}

=3(1—2sin2x +sin?2x) + 6
+ 6sin 2x + 4{1 — 3 sin? x cos? x}

= 3{1 — 2sin 2x + sin? 2x + 2 + 2sin 2x}
3 .
+4{1 —Zsm2 Zx}
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677

678

679

680

13 + 3sin? 2x — 3sin?2x = 13

(d)
mtan(6 — 30°) = ntan(6 + 120°)
1
tan6 — - (—tan9+\/§>
= ml—g—— |=-n|———r
1+ —=tan6 1++/3tan6
V3
2
= m [(\/gtan 6) — 1] = —n(—tan?6 + 3)
= 3mtan?6 —m =ntan?d — 3n
) m—3n
= tan“ 6 =
3m—n
tan2
Now, cos 260 = LEZEZZ
m-3n
_1—3m_n_3m—n—m+3n
T 14+™3% 3m-—n+m-3n
3m-n

2(m+n) m+n
4m—-n) 2(m—n)

()

V3cosec 20° — sec 20°
tan 60° 1
sin20° cos 20°

sin 60° cos 20° — sin 20° cos 60°

cos 60 °sin 20° cos 20°
2 sin 20° cos 20°

% (sin 20° cos 20°)

(b)
Letu = cos 8 {sin 6 + Vsin? 0 + sin? a}

=
=
=

=

(u — sin 0 cos 8)? = cos? 6 (sin? 6 + sin? a)
u?tan®@ — 2utanf + u? —sina = 0
4u? — 4u?(u? — sin® a)

>0 [+ tan@ isreal . Disc = 0]

u?— (1+sina) >0 = |u| <1 +sin%2a

(b)

© sec20 =

=
=
=
=
=

1 1+ tan?0
c0s20 1—tan20
tan? 0 + sec 20 = 1 (given)
1+tan?0 B
1—tan20
tan?0(1 —tan?0) + 1 + tan®0 = 1 — tan? 0
3tan30 —tan*8 =0
tan?0(3 —tan?0) = 0
tan® = 0 or tan 0 = +V3

tan? 0 +

Now,tan0 =0 = 0 =mn
where m is an integer

Andtan® = (++/3) =tan(i§)

=

0=nmwt=
—TlT[_3

where n is an integer

Thus, 8 = mm,nw + %

681

682

683

684

685

(a)
Given, 2sec2a = tanf + cotf8
1+tan®*f  sec’f

= 2 2a = =
secaa tan tan g

2
~ 2cospB.sinf
" sec2a = sec (E - 2ﬁ>
2

= 2 cosec 2

= 2a=2nm+ (E—Z[?)
T2
Taking +ve sing, we have

s
2(a+ﬁ)=2nn+§

T
= a+ﬁ=nn+z, nel

For,
(@)
Given, tanx + secx = 2cos x
= 1+sinx =2 —2sin’x

= (2sinx—1)(sinx+1)=0

n=0,a+[>’=%

) 1
= sinx = —1,5
m 5m 3w
M
Butatx = 3?” given equation does not exist
(d)

tan 1° tan 2°tan 3° ... tan 89°

= tan 1°tan 2° tan 3° ... tan 45° cot 44° ... cot 2° cot

= (tan 1° cot 1°)(tan 2° cot 2°) ... tan 45°
=11...1=1

(a)
We have,
sin 12° sin 24° sin 48° sin 84°

1
=3 (2 sin 12° sin 48°)(2 sin 24° sin 48°)

1
=3 (cos 36° — cos 60°)(cos 60° — cos 108°)

—1( 36° 1)(1+ i 18°>
=1 cos 5)\5 sin

1(1 Iyl 1 1
=il (5D -gllz+3(F-f=5
and, cos 20° cos 40° cos 60° cos 80°

1
=5 [cos(60° — 20°) cos 20° cos(60° + 20°)]

_1{1 3200}_1 O
=g 083207y = geos 60" =5 x5 =15
(@)

We have,

0
8tan25= 1+ secH

1—cos@ 1+ cos@
:8( )=

1+ cosé cos 6
= 8cosO(1 — cos8) = (1 + cos §)?
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686

687

688

689

690

= 9cos?0 —6cosf+1=0
1 1
=>cos€=§=>9=2nnicos‘1(§>,nEZ

(b)

We have,

sin(x+y) a+b

sin(x—y) a-b

sin(x+y) +sin(x—y) (a+b)+(a—Db)
sin(x —y) —sin(x —y) (a+b)— (a—b)
2sinxcosy 2a

e A —
2cosxsiny 2b
tanx a
tany b

(a)

Wehave,a + +v=12n
a By

> P r_
2+2+2
a B Y

S—4+-—=m—=
2 2772

tanE + tanE
2 2

1—tan3tanE 2
2 2

= — 4+ -+ —- = —_ —_ —
tan tan tan tan—tan—-tan

(o)
We have,

1
tanf = —1 andcos 8 = —

V2

The value of 8 lying between 0 and 2 = and
satisfying these two is %. Therefore, the most

general solution is

7
0 —2nm+—,whereneZ

4
(d)
We have,
c2=a?+b?-2abcosC=>c?=a’+b%?—ab]|
€ = 607
Now,
a b ac + a*>+ b% + bc
b+c-|_c+a_bc+ba+ca+c2
a b ac + bc + (c? + ab)
= + = =1]
b+c c+a bc + ba + ca + c?
v a®+ b% =c? +ab]
(b)

691

692

693

694

V1+sinx+v1-sinx
V1+sinx—V/1-sinx

2 2
\/(sinf + cos £) + \/(sinf — COoS f)
_ 2 2 2 2

. X X 2 . X X 2
sin—+ cos—) — SIn—— COoS—
2 2 2 2

We have,

cosZ 4 sin> + sin= — cos = x
_ 2 2 2 2 _ tan>
cosZ 4 sin= — sin= + cos = 2
2 2 2 2
(a)
We have,
(@ +6) == andsin( - ) =~
cos(a B—San sin(a ,[5'—13
in(@+ ) = 2 and cos(@ - f) = =
= = — —_ [ p—
sin(a + 5an cos(a —f8 13
tan(a + §) = > and tan(a - ) =
= = — — = —
an(a + 4an an(a — f 1

Now,
tan 2a = tan{(a + B) + (a — B)}
tan(a + B) + tan(a — B)

= tanza = 1 —tan(a + B) tan(a — B)
3.5
_ 2ty 56
47 12
()
We have,

sin 8 + cosec 8 = 2

= (sin@ + cosec )% = 4

= sin? 0 + cosec? @ + 2 = 4 = sin? 6 + cosec? 0
=2

(@)

sin 68 + sin46 + sin260 = 0

= (sin66 + sin20) +sin46 = 0

= 2sin460 cos 260 +sin46 =0

= sin46(2cos20 +1) =0

. Either sin46 = 0 or cos 20 = —%
When sin46 =0

= 40 =nm
0 nm
= = —
4
And when cos 20 = —% = cosz?7r

21
= 29=2nni?

S

2> f=nmt+-—

-3
(b)
We have,
3cos Z2x+cos3x

sinx — 3sin2x + sin3x = cosx —
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695

696

697

698

= sinx + sin 3x

— 3sin2x

= cos x + cos 3x — 3 cos 2x
= 2sin2xcosx

— 3sin2x

—2cos2xcosx +3cos2x =0
= sin2x(2cosx —3) —cos2x(2cosx —3) =0
= (sin2x —cos2x)(2cosx —3) =0

3
= sin 2x = cos 2x ( COSX F+ E)

$2x=2nni(g—2x)

Taking +ve sign
_nm N s

T2 78

()

Since, 2 cos? gsin2 x <2

But x? + % > 2

Thus, the equation has no solution
()

Using sine formula, we have
V3+1 b c

sin105°  sin30° _ sin 45°
=>2V2=2b=V2c=>b=V2,c=2

1
~ Area of AABC = 5 bcsin A

1
= Area of AABC = = X (2v255in105°) =
1
V3-1

(9

. . 1
Given, cos 8 — sin 8 = 7

1 1 1
> —cosf ——=sinf = -

V2 V2 2

= Cos (9 + %)

0+ — o+l
= — = —
4 ‘Mt E3
> 19=2n1r—7—7ror2n7r+l
12 12

(a)
We have,
sinB  sinC ]

= = sinC
b c

s
= cosz
3

c
= EsinB >1 [+b

< sin B (Given)],
Which is impossible
Hence, no triangle is possible

V3+1
2

699 (b)
We have,
T 21 41
cot? — 4 cot? — + cot? —
9 9 9
= cosec? T + cosec? 2m + cosec? i 3
B 9 9 9
1 1 1
= -3 .34
1—cos%ﬂ 1—<:os%7Z 1—cos%7T (1)

700

2T 41T 81
Leta = cos?,b = C0S—-,C = COS—~, Then,
1 1 1

8t

2T 41T
1—cos— 1—cos— 1-—cos—
9 9 9

_ 1 1 N 1

" 1-a 1-b 1-c
__ 3+(ab+bc+ca)-2(a+b+c)
- 1-(a+b+c)+(ab+bc+ca)—abc

Now,

..(ii)

th4c= 2T 4 4 N 8m
a Cc = cos ) cos 9 cos )
T 8w

T
=>a+b+c=2cos=cos—+ cos—
3 9 9

=>a+b+c—cosn+cos(n n)
-9 9
T

T
=>a+b+c=cos§—cos—=0,

9
be = 21 41 8w
abc = cos 9 cos 3 cos )
27r+ 27r} 8w
cos 3 cos 5 cos 5
1 87'c+ 8w 27‘[}
2cos 3 cos 3 cos 5

8w 10w Zn} 1

= abc =

= abc =

DR DN =N

= abc = —{— cos— 4+ cos—— + cos—

9 9 3
and, ab + bc + ca

_ 21 47r+ 41 87‘[+ 8w 2n
= cos ) cos 9 cos 9 cos 9 cos 9 cos 5

1 21 2T 4 4 2T

=E cos?+cos?+cos?+cos?+cos?

10m
+ cos —}

9
1 3 + 2T + 4T + 10n}
212 cos 5 cos 9 cos 9
1 T T n} _ 3
5 =

3
_5+ 2cos§cos§—cos§

-~ |

[y
|
a
o
%]
N
oy
[E=y
|
(@)
o
%]
=y
|
a
o
%]
(o]
o|§
=
|
A lw
+ [» 1w
® |-

:>cotZE+cot22—+cot24—n—6—3—3
9 9 9 B
(d)

. 1
Since, tanx + — = 2
tanx
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702

703

704

705

T
:>tanx:1:>x=Z

1
~ sinx =— andcosx =

1
V2 V2

io2n 2n, 1,1 1
Hence, sin“™ x 4+ cos“™ x = o + = = g

(o)

We have,

sinx +sin?x = 1 = sinx = cos?x

Now,

cos x +3cos®x +3cos®x +cos®x—1
cos® x (cos®x + 3cos*x +3cos?x +1)—1
cos®x (cos?x +1)3 -1
sin3x (sinx + 1)3 -1
(sin®x +sinx)3 — 1

= (sin®x + cos?x)3 — 1
=1—-1=0

(c)
Leta=3x+4y,b=4x+3yandc=5x+5y.
Clearly, c is the largest side and thus the largest

[+ sinx = cos? x]

angle C is given by
a? + b% —c? -2 xy
cosC =
2ab 2(12 x? + 25 xy + 12 y?)
<0
= ( is an obtuse angle
()

Leta=x>+x+1,b=x*>—1andc =2x + 1.
Then,

a—-b=x+2>0
a—c=x>—x>0

[+ x>1]
[+ x>1]
So, a is the largest side

Hence, the largest angle is given by
b? + ¢c? — a?

0 =
cos he
0 (x2 =12+ Q2x+1)? — (x? + x + 1)?
= =
cos 202 - D(2x + 1)
B 1
)
=>60=2n/3=120°
(c)
We have,
1 1 1
Eap1=A,§bp2=A,Ecp3=A
2A 2A 2A
= = — = —_— = —_—
P1 a;Pz b,P3 c
101 1 _az+b2+c2
p? pi Dl 4 A

706

707

708

709

710

1 1 1 a b c _a+b—c

o Dy s 2A 2A 2A° 24
_2(s—c¢) s-—c
Too2A A
(c)
We have,
Cosc_ﬁ:—a2+b2—c2_§
65 2ab 65
262 +30% —c? 63
2x26x30 65

=676 +900—c2=1260=>c®>=64=>c=8

Thus, we have

a=26,b=30andc =8

~2s=a+b+c=>25s=26+30+8=64=>s
=32

Also,

A=\/s(s—a)(s—b)(s—c)=

V32X 6X2x24=96

A 9%

s—b 32-30

48

Hence, r, =

(©)

cos 1° cos 2° cos 3° ...cos 90° ... cos 100°

= cos 1°cos 2°c0s 3°...0...cos 100° =0

(b)
We have,
. rr+ ) 27T+ . 3m
sm2 sin 7 sin 7
_ {2_27'[+2_T[_2T[+2_T[_3T[}
_ZSing sin 7 sm7sm 7 sm7sm 7
1 {1 27‘[+ T 37‘[+ 21
=———31—cos— + cos—— cos— + cos —
zsin(E) 7 7 7 7
7
471}
cos 7
T
1 T 2 cos? — 1 T
= 1+ cos—=¢ = 4 — _cot—
25in§{ 7} 4sin—cos— 2 14
(a)

Let f(x) = V3 cosx + sinx

V3 1 . m
= f(x)=2 <7cosx +§smx> = 2sin (x +§)

Since, —1 < sin (x + E) <1

3
Hence, f(x)is maximum, if x + g = %
30°

>x =

ol

(b)
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sin? 17.5° + sin? 72.5 ° This equation will have a solution if
— cin2 o 2 o T
=sin“ 17.5° + cos“ 17.5° | |_ < \/E| [ la cos @ + bsin 6]
 sin(90 — 6) = cos 6] 22
=1 = tan? 45° < a2 + b?]
711 (a) o VI Az [+1>0]
We have, 217 T 2V2
asinA = bsinB 717 (<)
= a-ak =b-bk = a=b = AABC is isosceles We have,
712 (b) ¢1 + ¢, = 2bcos Aand c;¢, = b? — a?
We know that sin? § > 1 e —Cp = \/(cl + ;)% — 4cicy
= 4x_y>1 = ¢, — ¢, = \/4b2 cos? A — 4(b? — a?)
(x+y)?— .
2 = 24 a? — b?%sin% A
= 4xy > (x+y) 718 (b
= (x—y)?<0 (b)
We have,
= x—y=0 = y=x x
And x #0, y#0 tana=(1+2"‘)‘1=2x_|_1 and tan
713 (b) 1
Given that, cos 6 = %(x + i) T ox+l 4
tan(a + §) tana + tan
~ tan(a =
:x+§=2cose (D) 1—tanatanp
tan(a + §) 2L+ D)+ (2¥+1)
’ = tan(a = T —
We know that, x? + LZ = (x + l) -2 ¥+ D +1) - 2%
* * tan(a + B) 2(2%)* + 22" +1 . ‘p
= tan(a = =1>a
=(2cosB)? —2 =4cos?>0 —2 2(2%¥)2 4+ 2.2 +1
=n/4
= 2co0s 20 [from Eq.(i)] 719 (@)
1 1 L Given, f(x) = sinx(1 + cos x)
o= (x2 + —) ==X 2c0s 20 = cos 20 It is minimum at x = =
2 x: 2 s /s ; s
714 (d) = f (§) = sin (5) (1+ cos §)
sech™(sin §) B E(l l) 3 3V3
= cosh™!(cosec 6) ) 2) 4
=log [cosec 0 + /(cosec? 6 — 1)] 720 ()
We have,
=1 ! cos 6 =1 0 T 3T 5 7 9
— %8 [sin@ T singl ~ 08ty C0S— + COS— + COS— + COS— COS —
11 11 11 11 11
me cos {2+ (52) 2} sin (2)
Consider the curves y = 2°°S* and y = |sin x|. _ 11 2 /11 11
Clearly, both the curves are symmetrical about y- sin (%)
axis as cos x and | sin x | are even functions 5t . 57 i (10n)
—sin— sin (—
Also, y = 2°°¥ and y = |sin x| intersect at two — oSS — l 1) _ 1
. Vs . Y
points in [0, 2 7] sin—— 2 s+
Hence, there are four solutions of the given 721 (c)
equation (1 N n) (1 4 37r) (1 N 571) (1
716 (d) cos g cos cos 2
We have, 7”)
+ cos —
cos(Asin @) = sin(4 cos 6) 8
i z = (1+cos) (1 + 3”) (1 3”)
= cos(Asin ) = cos (E — Acos 9) = cos 3 cos 3 cos 3
=>/'lsin9=E—/1c059=>cost9+sin9=l X(l—cosz)
2 22 8
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722

723

724

725

= (1 — cos? %) (1 — cos? %T)

=sin2z.sin23—n=1[Zsinzsin3—n]2
8 8 4 8 8

1 s T2 1711 |
=gleosg-eos3l =3l =5
(@)
We have,

A
Zsin§=\/1 +sind++vV1—sind

A
= ZSinE—\/(cosA/Z + sin A/2)?

++/(cos A/2 — sinA/2)?
= 2sinA/2 = |cos A/2 + sinA/2|

+ |sinA2/ —sin A/2|
= cosA/2+sind /2> 0andcosA/2 —sin4/2 <
0
>n/4<A/2<3n/4andn/4 <A<5n/4
=>n/4<A/2<3n/4
s>2nn+n/4<A/2<2nm+3n/4n€E’

(a)
We have,
2C+ ,A4 3b

a cos > C COS 5=
. s(s—c¢) N s(s—a)] 3b

. NV be 2
:5(2 )_3b

5 s—a-—c =
=>2s=3b=>a+c=2b=a,b,careinAP.
(a)
We have,

Sl—S3+55_S7+"'
1_52+S4_S6+"’
5C,tanf — >C3tan® 6 + °Cstan® 0

tan(91 + 92 + -+ 971) =

“tan 5 = 1— 5C,tan%26 + 5C,tan*6
(d)

It is given that a, b, c are in A.P.
~2b=a+c

Now,

tan% + tang A C B
—_— = (tanE + tan—) tanz

cot2 2
2
tan2 + tan < A A A
= 2 2 ={ + }
cotZ s(s—a) s(s—c))s(s—b)
2

A C
tanE + tan;
=

A? { 1 N 1 }
cot 2 s?(s—=b)ls—a s—c
2

A C
2 = 2
tan2+tan2 _ A2Dh
s A?

=
B

cot—

2

tan§+tan§ 2b 2b 2b 2
> = — = -
cotZ 2s a+b+c 3b 3[
2
v a+c=2b]
726 (c)
We have,
cosA cosB cosC a b
+2 =—+—
a b c bc ac
) b? + c? — a? +cz+a2—b2
=
2abc 2abc
) a? + b?% — c? _c12+b2
2abc " abc

T
=>b2+c2=a2=>A=§

727 (d)
2" tan(2" 1) + 2™ cot(2"a)

-1 [sin 2" 1 cos2"a

sin 2"«

+
cos 2"
[ cos 2™a cos 2" 1a + sin 2"a
sin 2" 'a + cos 2™a cos 2" ta

— 2n—1
sin 2"« cos 2" 1

[cos 2" a (1 + cos 2"a)
| sin2"a cos 2" la
=2"1cot2" 1

Proceeding in similar way in last, we get

tana + 2 cot 2«
sina cos 2a

— 2n—1

cos a sin 2a
cos 2a cos a + sin 2a sin a + cos 2a cos

sin 2a cos a
_ cosa(1 + cos2a)

2sina cos? a
2 cos’ a

2sina
cosa

= — = cota
sin
728 (c)

cos? (g - x) — cos? (% + x)

= [cos (g - x) + cos (g + x)] [cos (% - x)
— Cos (g + x)]
= (2 cosgcos x) (2 singsin x)

S VB
—sm351n X—ZSIHX

Hence, maximum value of given expression is 7

729 (d)
Page| 140



We have,
a? + b?% — c?

cosC = scosC=-1=>C=m
2ab
Which is impossible in a triangle
730 (c)
We have,
a b

cos A - cos B
= 2RsinAcosB = 2RsinB cos A

=>sin(A—-B)=0=>A=B
~ 2sinAcosB =sin2 A = sin(180° - C) [
w244+ C =180°]
= 2sinAcosB =sinC
731 (d)
Given, 1+ sin6 +sin? @ + ---c0 = 4 + 2v/3

= m=4+2\/§ ['.‘0<Sll’19<1]
L ing 4—24/3 V3
= — P ——— —_—
ST =16 12 2
= sinf = —
sin >
> 0=CorZ
3 3
732 ()
We have,

a(b? + c?) cos A
+ b(c? 4+ a?) cos B + c(a?
+ b?) cosC

= (ab? cos A + ba? cos B)
+ (ac? cos A + ca?cos C)
+ (bc? cos B + cb? cos ()

+ bc(ccos B + b cos C)
= abc + abc + abc = 3abc
733 (a)

We have, tan(m cos 8) = tan G — msin 9)

1

* sin® 4+ cos O ==
1 1 1
= —cosO +—sinb = ——

V2 V2 2V2
T 1
= cos(e——)z—

4/ 22
734 (a)
We have,
y=5x%+2x+3
737 (b)
Wehave,2b =a+c
And,
_ 3 V3ia+b+c\?
p=5x 5 ()

ab(bcosA + acosB) + ca(ccosA + acosC)

735

736

Clearly, it represents an upward opening parabola
having its vertex at (—1/5,14/5)
14
Ly = ? > 2
Now,y = 2sinx < 2
Thus, the two curves do not intersect. Hence,
there is no common point in the two curves
(d)
We have,
(a+b+c)(b+c—a)=Abc
= 2s(2s—a)=Abc
s(s—a) A
N St A
b 4

S

= cos?

>=N|:,>ﬁ

A
$O<Z<1:>O</1<4 ['-'COSZES 1]
(0)

The given expression can be written as
(1 + cot?A)cot? A— (1 +tan? A) tan? A
— (cot? A
—tan? A){(1 + tan? A)(1 + cot? A)
1)
= cot? A+ cot* A —tan? A —tan* A
—(cot? A —tan? A)(cot? A + tan? A + 1)
= cot? A+ cot* A —tan? A —tan* A
— (cot? A —tan? A)
— (cot* A —tan* 4)
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3v3
A= ——b?
= 20b

27
=>s(s—a)(s—b)(s—c) = mb“

27

4

:(a+b+C)(b+c—a>(c+a—b>(a+b—c

2 2 2 2

)

27

:(ﬁ> X(b+c—2b+6)<2)(2b—c+b—c

2 2 2 2
[“2b=a+c]
3b 2c—b\ b 3b— 2c 27
=>—><< )x—x( ): b4
2 2 2 2 400
= (2 b)(3b 2)—9b2
‘ =75
92
= (6bc — 4c? — 3b% + 2bc) = =
= 8bc — 4c? 3b2—9b2
€T 25
=>84b2 8bc+4c?=0
25 cTae=
= 21b% — 50bc + 25¢2 =0
= (7b—-5c)(3b—-5¢c) =0
b 55
= 7b=5cor,3b=5c>—=—-,-
c 73
Now,
2 a a 37
2b=a+c=>—=—F1=2—==,-
c c c 73

Hence,a:b:c=3:5:7

738 (a)
a—>b
a+b

a+b
a—0>b

1+tana 1—tana
\/1—tana_\]1+tana
_(1+tana) — (1 —tana)
T Vi-tana

_ 2tana  Zsina
Vi-tanfa +cos2a
(b)

Since, sin©® + cos 6 = x

739
(D)

and sin® 0 + cos®0 ==[4 — 3(x? — 1)?]

Lol

On equation Eq (i), we get
sin20 =x*—-1<1 (~sin20<1)
>x2<2=>—V2<x<V2

Now, sin® 8 + cos® 0 = (sin? 0 + cos? 8)3 —

)

~ 200

740

741

~ 200

b4-

3 sin? 8 cos? B(sin?0 + cos? 0)
3
=1-3sin?0cos?0 =1 —Zsin2 20

=12 (2 ) = 2[4 3G~ 17

1
4
Thus, the given result will hold true only when
x? < 2 and not for all real values of x

(b)

We have,

sin4A sin(4 — B)

sinC  sin(B — ()

= sin(B + C) sin(B — C) = sin(4 + B) sin(4 — B)
= sin? B — sin? C = sin? A — sin® B

= b%2 —c?2 =qa?—b? = a? b?c?arein A.P.

(@)

Itis given that A4, B, C are in A.P.
~2B=A+C=3B=A+B+C =3B =180°

= B =60°
= B =-—
cos 5
c?+a’-b* 1
2ac )
=>c2+a?-b?=ac

Page| 142



742

743

744

=>(a—-c)?=b*—ac

=+b?—ac

= /sin2 B —sin Asin C

= |la —c|

= |sin4 — sin C|

2|_A—C| A+C 3 in Asin C
= = |- —=
sin > cos 5 2 sin 4 sin
= 2 |sin _ |=\/3—4sinAsinC

. A-C
V3 —4sinAsinC 2|51n7|
|A—C] T JA-=C|

V3 —4sinAsinC

ROy — =i =t
(o)
3—cos€+cos(9+z)
3
1 V3
=3 —-cosf +—=cosf ——sinb
2 2
1 V3 T
=3—Ec059—7sin9=3—sin(9+g)
Since, —1 <sinf <1
Hence, the value of expression lies in [2, 4]
(c)
We have, cos4A = mcos B
cosA m
= =—
cos B 1
cosA+cosB_m+1
cosA—cosB m-—1
2cos£cos; m+1
= + BA_
2sin==sin— m-—1
2 2
tA+B (m+1)t B—-A
= =
co > 1 an >
Butcot—= Ata n%
_m+1
Tm-1
(o)
7T+ 71r+ 37T+ 51r
cos* 3 cos* 3 cos* 3 cos* 3
T T T T T T
=cos4§+cos4§+cos4(z—§)+cos4(z+§
- T T
=2 4'_+ ind
cos 3 sin 8]
I T T\ 2 T T
=2 _(cosz 3 + sin? §) — 2sin? gcos2 g]
I 1, m?2
=2 _1_§(sz) ]

745

746

747

748

749

750

-2fs-3]-3
(b)
Given, sinf = = and cos ¢ = _3
13 5
. _5 . _ 4
. cosf = " and sin$ = -
~ sin(@ + ¢) = sin 6 cos ¢ + cos O sin ¢
12 ( 3) N 5 9 ( 4)
13 5 13 5
_-36 (-20) 56
~ 65 65 65
(o)
We have,
2 2‘9_sin219+coszt9 4 -
Sec vcosect = sin28 cos28  sin%20 —
=>4

and, sec? 0 cosec?8 = —
sinZ 260

Thus, the required equation is
x? —2x +1=0,where 1 > 4
(a)

1 1
E[(m+n)+m]

1 1
= 0+ tanf + ——
secd [sec ttang+ secd + tan @

[sec? 0 +tan? 6 + 2secHtan O + 1]
- secO(secH + tan @)
2sec? 6 + 2sectan
- sec@(secf + tan9)
=2
(a)

1
v sinAsinB = E X 2sinAsinB

[cos(A —B) —cos(A + B)]

NIP—\

= %[cos(A —B)—c0s90°] (+A+B+C=
180° and 2C = 90°, given)

N| -

1
= ECOS(A —B) <

. . . 1
~ Maximum value of sin 4 sin B = >

(b)
In cyclic quadrilateral ABCD, we have
A+C=mandB+D=m

s~ coSA =—cosCandcosB = —cosD
= cosA+cosB+cosC+cosD =0
(d)

LetA=6,B =26 andC = 306. Then,
A+B+C=180°=> 66 =180°= 60 = 30°
A =30°B =60°and C = 90°
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751

752

753

754

Now,
a:b:c=sind:sinB :sinC,

1 V3
:a:b:c=5:7:1=>a:b:c=1:\/§=2
(b)

We have,

sin(m cos 8) = cos(m sin 8)

/[
= sin(m cos ) = sin (E + msin 9)

T
= mcosf =§+nsin0

T
:>7rc059—7rsin9=§
1
:cos@—sin9=z
1 0 1 ino 1 (9+T[)
= —cosf ——sinf = —— = cos —
V2 V2 242 4
B 1
22

()
The given equation is not meaningful for
cosx| =1
So,let|cosx| # 1
Now,
21+|cosx|+coszx+|cosx|3+-~-+t0oo =4
1
= Ji-Tcosa]
1 —_
1—]cosx|
=2 —2|cosx| =1

22

1
= |cosx| ==

2
+1
= cosx = +—
-2
T 2m
= COSX = COS—,COSX = COS—
3 3
T 21
:>x=2nni§,x=2nniT,nEZ

T T
=>x=2nni§,x=(2ni1)ni§

T
=>x=n7ti§,nEZ

(b)
We have,
(cosa + cosf)? — (sina + sinf)? =0
= (cos? a + cos? B + 2 cos a cos )
— (sin? @ + sin? B + 2 sin a sin B)

=0
= cos 2a + cos 28 = —2(cos a cos f — sin a sin 8)
= cos 2a + cos 23 = —2 cos(a + f3)

(d)

The given expression can be written as

755

756

757

758

1+cosy—-sin?y  (1—cos?y)-sin?y

1+cosy siny(1—-cosy)

cosy (1 +cosy)

+0=
1+cosy o8y

(@)

We have,

a=2b

= 2RsinA = 4R sinB

= sinA = 2sinB

= sin3B = 2sinB [+ A =3B]
= 3sinB — 4sin®B = 2sinB

= sinB—4sin®B =0

1 T
:>1—4sinzB:O:>sinB=§:>B=€
'A—SB—”
~ A= =3
(b)

We know that

1
AD? = 2 (b% + c? + 2bc cos A)
T
~4AD? = b% + ¢? + 2bc cos = = 4AD?
=b%+c%+bc

(a)
We know that,

a—B=(0-F- (-

~ cos(a— B) = cos(6 — B) cos(B — a)
+ sin(6 — B) sin(6 — )

=ab++1—a?/1-b?

and sin(a — B) = +(av1 — b2 — b\/1 — a?)

= sin?(a — B) = a?® + b? — 2a?h?

—2abyJ1—a?2+1— b2

= sin?(a — B) = a? + b? — 2a®b?
— 2ab[cos(a — B) — ab]

=~ sin?(a — B) — a? + b2 — 2ab cos(a — B)
= sin?(a — B) + 2ab cos(a — B) = a?® + b?

(b)

1t x_1 tx "
2anz—zco2 cotx

1 X 1 X 1 X

srtanz; = oot (%) — eot ()

Similarly, %tan (i) = = cot (i)
2

23

And
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759

760

761

762

Zin tan (an) = zin cot (an) 2n1—1 cot (2:—1)

Om adding all the above results, we get

%tan; + 21 tan (sz) +...+ 21 tan (an)
1 x
- Z_nCOt (2") —cotx
(©)

It is given that
Area of AABC = Area of ADEF

1 1
:EAB-ACsinA =3 CE-EFsinE

= sin4d =sinkE
= sin2F =sinE

T 2m
=>2E=T[—E=>E=§=>A:2E:?
(c)
We have,
. m _ 5m  7m
sm1851n1851n18
_ (n n) (n 511) (n 71T>
—S\27 18 218 218
_ 8w 4T 21
—c0518c0518cos 3
B T 21 4n_sin(23.rr/9)_ 1 1
TS g0y Sy T s sin/9 23 8
(o)
We have,

a = sin* 0 + cos* 0 < sin? 6 + cos? < 1
Also,
a = sin* 0 + cos* 0
= (sin? 0 + cos? §)? — 2sin? 0
+ cos? 6
=>a=-sin*0 +cos*f =1 —%sinZZB
1

=>sin?20=2(1-a)=>2(1-a)<1=>a>= 5

Hence,z <a<l1

(a)
Letv3+ 1 =7rcosa and V3 — 1 = rsinq, then

r=\/(\/§+1)2+(\/§—1)2
=\/3+1+2\/§+3+1—2\/§=2\/§

_\/?7—1_1_(%)_ T
andtana—ﬁ+1 = 1+(\/§) —tan(z—g)
s
= o=

The given equation reduces to

22 cos(0 —a) =2
= cos(e—l) cosE
12/ T4

763

764

765

766

767

768

0=2nw+4o
= = - PR
MELT

(d)
sin(A+ B) =sinAcosB + sinB cos A
1 1+1 1
~ V10 V5 10
[smA— ,SinB = ]
V10’
—sm—
\/_f \/_J 10 V2 4
A B——
= + 2
(b)

The given equation can be rewritten as
tan B(sin 6 +/3) = 0

= tan® = 0, butsin® +v3 # 0
>tan0=0= 0=nm,n€l

(@)

We have, y = sin 8 — cos 6 and sin 8 — cos 0 lies
between —/2 and +v2
n—=V2<y<i2

()
Now, sin(a — B) = sin(6 — B — (6 — a))

= sin(0 — B) = cos(6 — a)
— cos(6 — B) sin(6 — a)

=ba—+1—-b%/1—-a?
and cos (a —B) = cos(8 — B — (6 — a))

= cos(0 — B) cos(0 — a) + sin(B — B) sin(6 — a)

= ay1—b% + by/1 — a?
=~ cos?(a — B) + 2ab sin(a — B)

=(ay1—-b%2+b /1—a2)2 + 2ab(ab
_\/1—a2\/1—b2)

=a? + b?

(d)

We have,

8sec’f —6secf+1=0

= (4secf —1)(2secd —1) =0
1

= secl = —,secl ==
sec 7 Sec >

But, this is not possible as | sec8 | = 1
(9
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We have,

x3 —13x?>+54x—72=0

= (x—-3)(x?—-10x+24) =0
>25x-3x—-4)x—-6)=0>x=346
Leta=3,b=4andc=6

_ cosA+cosB cosC _a*+b*+c* 61
a b c 2abc 144
769 (b)
cos* @ — sin* 6 = (cos? § — sin® §)(cos? O
+ sin? 9)
=cos20 = 2cos?6 —1
770 (b)
1
c0515°cos7§°sin7z°
= 1 cos 15°5in15° = = sin 30°
= 5 cos 15%sin = sin
1 1 1
==X == -
4 2 8
771 (b)
1—sin9+ 1+sin9_1—sin9+1+sin6
1+sin0 1—sin® V1 —=5sin2 6
_ 2 _ 2
Vcos29 |cosB|
. _ 0(v5<0<n)
~ cos® secur 2 T
772 (c)
cos? A(3 — 4 cos? A)? + sin? A(3 — 4 sin? A)?
= (3cosA —4cos®A)? + (3sinA — 4sin3 A)?
= (—cos34)? + (sin34)?> =1
773 (a)
It is given that 4, B, C are in A.P.
~2B=A+C
=>3B=A+B+C=>3B=180°= B =60°
Also,
b:c=+3:2
sihnB /3
= —=—
sinC 2
V3 V3 1
> ——=—>=sinC =—= C =45°
2sinC 2 V2
o A = 180° — (60° + 45°) = 75°
774 (b)

b
We have, tanx = -

) a+b+ a—>b
“Ja-»b a+b

775

776

777

1+ tanx 1 —tanx
= +
1—tanx 1+ tanx

_ cos x + sinx cosx — sinx
"~ Jcosx —sinx * cosx + sinx

cosx + sinx + cosx — sinx 2cosx
B Vcos? x — sin? x ~ cos2x
()
We have,
sinA + cosA =mandsin®4 +cos®4=n
Now, sind +cosA=m
= (sin4 + cos 4)3 = m3
= sin® A + cos® A + 3sin A cos A (sin A + cos A)
=>n+3sindcosA m=m3 ..(i)
Again,
sinA+4+cosd=m

= sin? A + cos? A + 2sinAcos A = m?
m2-1

(D)
From (i) and (ii), we have
(m*-1)
> =
>2n+3m3-3m=2m3=>m3-3m+2n=0

(b)
v secx —1= (\/E— 1)tanx
= 1—cosx = (\/E— 1)sinx

= sing{sing— (\/7— 1) cos;—c} =0

= sinAcosA =

n+3m

X X T
=>sm2 Oortan2 V2 tan8
X X +7r
ﬁ—: _——= —
> TLT[OI'2 nm 3
T
Y X = 2Nnm, 2nmw + —
4
(a)

a—B=(0-B—(0-a
~ cos(a — ) = cos(6 — B) cos(6 — @)

+ sin(0 — B) sin(6 — a)
And sin(a — B) =sin (6 —B) cos (0 —a) —
sin (¢—a)cos (6—F)
=>cos(a—pB)=b.a+V1—a?V1—b?
And sin(a — B) = (aVl - bz) - (b\/l - bZ)
Now,
sin 2(a —p) = (am)z + (bm)z -
2abl—all—-bH2
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778

780

781

783

= sin?(a — B) = a®?(1 — b?) + b?(1 — a?)
— 2ab{cos(a — B) — ab}
= sin?(a — B) + 2ab cos(a — B)
=a® —a®b? + b? — b%a? + 2a?b?
= sin?(a — B) + 2ab cos(a — B) = a? + b?
(a)
We have, S = sin 0 + sin 20 + sin 36+... 4+ sinno

We know that,
sin 0 + sin(0 + B) + sin(6 + 2B)+...n terms
nB

sin— [9+9+(n—1)8
sin 2

sin—
2
Put, =16

.. ne . (n+1)6
Sin— " Sin

. C— 2 2
“S= .0
sin-
2

(0)
. tan360-1
Given, tan30t1 V3

= tan36 —1—+/3tan360 —V/3 =0
1++3
1-+/3

t 39 t -
= =
an an 12

30 + T
= = —
nmw v

nt 7m
= 0= ? + E
(a)
We have,
2sin@=r*—-27r%2+3
= 2sinf =@ -1)%+2
Clearly, LHS < 2 and RHS > 2
So, the equation is meaningful if each side is equal
to 2
Clearly, RHS = 2 forr? = 1
Forr? = 1, we have
2sing =2

= tan36 = = tan(45° + 60°)

57 9m
272
Also, 7?2 =1=>71=+1
Hence, the total number of pairs of the form (r, 8)
is2x3=6

>sinf=1=0 =

NIE

[+ 0<6 < 5]

(@)

We have,

1 N 1 N 1 _a2+b2+c2
pi p; p3 440?
Also,

784

785

786

787

ZR 5, 2 24 .2
cotA+cosB+cotC=% (b*+c*—a*+c
+a?—b%+a%+b?—c?)

R(a? + b? + ¢?)
= cotA + cosB + cotC =

abc

3 a® + b? + c?

B 4A
H 1 + 1 + 1 cotA + cotB + cotC

ence, = +—+— =
i v D3 A

(o)
We have,

sin26 4+ 2 =4sinf + cosf

= 2sinfcosf —cosO +2—4sinf =0
= cosf(2sinf —1) —2(2sinf —1) =0
= (2sinf —1)(cos6 —2) =0

= 2sinf—-1=0 [+ cosf® —2 # 0]

ng 1
= = —
Sin 2
0=2 +7r2 +—57T4 +7T4 +—5n
= = — —_
T 6, T 6, T 6, T 6

Hence, the equation has 4 solutions
ALITER The curvesy = sinxand y = % intersect

at 4 points in [r, 5 7]. So, the equation has 4

solutions

()

For a triangle inscribed in a circle, we have
a b o

2snA_ 2snB_2sinC ¢

~ sin? A + sin? B + sin? C
a? b2 2

— bt (a? + b? + )
4R? ' 4R?  4R?

It is given that

a? + b? + c?

— = 2(2R)? = a? + b? + ¢? = 16R?

1

~ sin? A + sin? B + sin? C = — (16R?) = 4
sin® A + sin® B + sin* C 4R2( 6R*)

(d)

We have,

tan9° —tan27° — tan 63° + tan 81°
= (tan 9° + tan 81°) — (tan 27° + tan 63°)

(tan 9° + cot 9°) — (tan 27° + cot 27°)
1 1

" sin 27° cos 27°

sin 9° cos 9°

2 2
- sin18° sin 54°
_ sin 54° — sin 18° . cos 36° —sin 18° _
sin54°sin18°  ° sin18°cos36°
()

Given, sin4A + sin 24 = cos4A + cos 2A
= 2sin3AcosA = 2cos3AcosA
tan34=1 and cos4d=0

= A=;T—2 andA=%<£(0,%)
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788

789

790

791

792

T
» tan44 = tan§ =3

(o)
We have,

. . a+b
sinA + sinB = T

sin4 + sin B
=>sind+sinB=——=sinC=1
sinC

(@)
We have,

sin(a + B) = 1,sin(a — B) = %

Sa+B=-anda-f==
sa=o,f=m
a_3lﬁ_6
~ tan(a + 2f8) tan(2a + B)

= tan (%T) tanszﬂ = (— cot%) (— cotg) =1
(<)

Let ag = cos 6. Then,

1 1 0
a, = 5(1 +ag) = §(1+cost9) = cos3

a, = \/%(1 +a) = \/%(1 + cosg) = cos (%)

and so on

1-a3

Now, ——2>—
a,azas..to o

sin @

0 0 0
COS —CO0S = COS — ... to ©
2 22 23

sin @

= lim

6 6
COS=C0S =5 COS = ...
2702 2
{2" sin(0/2")}sin 6

sin(2" x 9/2n)

=6=a0

sin(6/2™).6
6/2m)

n—-oco n—-oo

(b)

Le the angles of triangle ABCbe A =6,B =26
and C = 7 6. Then,
A+B+(C=180°=> 1060 =180°= 6 = 18°
~A=18°B =36°and C = 126°

Clearly, c is the greatest side and a is the smallest
side.

Now,
a c

sin 4 - sinC
c sinC _ sin 126° _ cos 36° _ V541

a sinA  sin18  sin18° 5 _1
(b)
We have,
27 93
A= = and A= > cm?

793

794

795

796

797

a=pesina s 23 2L pesin?™ o be = 18
WA= = = == - = =
> csin > 5 csin 3 c
Also,
A_b2+cz—a2
CosSA = he
2w (b—c)?+ 2bc —a?
= _——=
0573 2bc
1 27436—a? 2 _g1 9
—_—_,—,— e, e, s = = =
> 36 a a cm
(b)
We have,
s = 8k and, A= 8k x 3k X 2k X 3k = 12 k?
A 12 k2 6o k=4
S = —= = = =
r s 8k
(d)
We have,
Zsinx+2cosx
TZ lzsinxzcosx [ AM > GM]

= zsinx +4 2€05x > /25inx+cosx

= Zsinx 4 2cosx

>2v27V2 [ =2

< sinx + cosx < V2l

= Zsinx 4 2cosx > 21_%
(@)

LetA = !

3sinf—4cos6+7
Now, 4 will be minimum when 3 sin 8 —

4cosF+71s maximum
~ Maximum value of
3sinf —4cosB+7 =

~ Minimum value of

32+424+7=12

— 1S
3sin6—-4cosf+7 12

(b)
We have,
+
cosecd = P4
p—q

Now,

T 6 1—tan§ cos%—sin%
cos (— + —) = 5 = 5 5

4 2 1+tan; cos;+sin;

6 . 6\?
<n+9) cos— —sin> 1—sin@
= — — | = —_— = |[—
RV c0s® +sin? 1+ sin @
2 2
t(n+9) cosecH —1
—3 —_ — | = =
€0 4 2 cosecH +1

(@)

1
sint+cost=§
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798

799

800

801

2tan§ 1—tan2% 1
= 7t T= T
1+tan?> 1+tan?> 5

t 2t Zt
= 10tan—+5—5tan“= =1+ tan“—

2 2 2
= 6t 2! 10t ‘ 4=0
an“— — an——4 =
2 2
(6t t+2><t ‘ 2 0
—1 — _— =
an2 an2 )
:tan%=%1,2for,0<t<n
t t—2
anz—
(a)
We have,

sin a cos® a > sin® a cos a
= sina cos a (cos? @ — sin®a) > 0
= cosa (1 —tan?a)

>0 [vsina>0for0<a<mn|
= cosa>0and1—tan?a >0
=>cosa<0and1—tan?a <0
=>a€(0,m/4)or,a € (3m/4,m)

()
Wehave,a+f+y=m

Now, sin? & + sin? B + sin?y
= sin? a + sin?(B — y) sin(B + y)

=sina+sin(r—a)sin(B+y) (~a+B—vy
=1'[)

= sin? a + sina sin(B +7Y)

= sina[sina + sin(B + y)]

= sina[sin( — (B —Y)) + sin(B +v)]
= sina[sin(B —y) + sin(B +v)]

= sina [2sin B cos Y]

= 2sinasinfcosy

(o)
secxcosbx = —1
= cos5x = —cosx

= 5x =2nmw + (m — x)
_(@n+Dr (2n—-Dm
X = c or c
The possible values of x which lies in the interval

nm m w 3n 5m 5w 7m 7m 91 11m
O 2myare . ¢ 2 %6 % s a e M
(@)
(@+f) = —=
cos(a = ——
13

802

803

804

805

Here, 0 < (e +B) <m
~sin(a + B) = /1 — cos?(a + B)

_ | 144
N 169

5

13

Now, sin 8 =sin[(a + ) — «]

= sin(a + ) cosa — cos(a + B) sina

_ 5 3 ( 12) 4
"~ 13°5 13/°5
_ 15 48
=557 %5
_ 63
"~ 65
(o)
We have,
T 3n 5w 7T

Sin ﬁ Sin E Sin E sin ﬁ

_.(n 371).(71 271).(71 n)_n
—sm2 7 sm2 7 sm2 7sm2

_ 3w 2m T
= cos 7 cos 7 cos7

_ T 21 41

= cos7cos 7 cos 7

_sin(2®m/7) _ sin(8m/7) 1

~ 23sinm/7  8sinm/7 8

(b)

We have,

sinfcosa + cosfsina =2 ksinf cosf
2t 1 —t? 2t

+ si =2k
1+t2 Slrl0(1+1:2 1+¢2

1—t2
x—
1+t2

= cosa

6
where t = tanz

= sina t* — (2cosa + 4k)t3 + t(4k — 2 cos a)
—sina =0

=S, =2cosa+4k,S5, =0

S;=2cosa—4k, S, =—1

where S, denotes the sum of the product of roots

taken r at a time

Now,
6; 6, 05 04) S1—3S3
tan(z Tttt )T 15,55,
T
=tan(E)

61 92 93 94 T
:2+2+2+2—nn+2,nEZ
260,+0,+60;+6,=02n+1)m,nez
(b)

Let r be the radius of the circle. Then,
37 157

—=——=7r=20cm

4 r

(@)
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806

807

808

809

810

We know that

cota —tana = 2 cot 2a

s~ cotfd —tanf — 2tan 260 — 4 tan 46 — 8 cot 84

= 2cot26 — 2tan 260 — 4 tan 46 — 8 cot 80

= 2(2cot46) —4tan46 — 8 cot 86

= 4 cot46 — 4tan46 — 8 cot 86

= 4(cot46 — tan46) — 8 cot 86

=4 X 2cot8 —8cot80 =0

(d)

We have,

b=+3,c=1andA = 30°
b?2+c?—a? 3

2

A =—
Ccos 2be

a b c

4 — q?

2v/3

s>a=1

sin A - sinB - sinC
V3 1
S2=——=—
sinB sinC

= sinB = —3 andsinC =
= B =120°and C = 30°
(9

Here,a =3, b =4

~ maximum value= 132 + 42 =5

(a)

Let ABC be the triangle such thata = 2,b = V6
andc=+3-1

Clearly,b > a > c

So, B is the greatest angle and C is the smallest

1
2
[“b>c~B>C]

angle
Now,
c? + a® — b?
cosB=————
2ac
2
(V3-1) +4-6 1
= cosB = 5 =——= B =120°
4(v3-1) 2
And,
C_a2+b2—c2
cosC = b
2
4+6-(V3-1)" V3+1
=>cosC = = =>C
46 2V/2
= 15°
(b)
We have,
1 1 1 1
o, T
1 1+1+ 8
=5 - = — —_— _— = =
16 48 24
(0)

Given, 3sin?x — 7sinx+2 =10
(3sinx —1)(sinx —2) =0

811

812

813

814

1

= sinx = 3 or 2

. 1 .
= sinx = 3 [+ sinx # 2]
Letsin‘1§ =q,0<a< g, thena,m — a, 2 +
a,3m — a,4m + a, 57 — a are the solution in
[0, 5]
Hence, required number of solutions are 6
(a)

We have, cos? 0 = cos 26

= cos?0 =2cos?0—1

= cos’0=1=0=nr

(a)

The given equation is

3sin 2x+2 cos?x + 31-sin2x+2 sin?x _ 28

= 3sin2x+2 cos? x + 33-(sin2x+2 cos?x) — 28
27 . 5

= y + — = 28, where y = 3sin2x+2cos’x
y

=>y2—-28y+27=0=>y=27or,y=1
Ify = 27, then

3sin2x+2c052x =33

= sin2x + 2cos?x = 3

= sin2x + 2cos2x =2

= sin2x =2cos2x =1

= sinx = 0or,tanx = >
Ify=1
= 3sin2x+2cos’x — q

= sin2x + 2cos?x =0

= 2cosx(sinx +cosx) =0

=>cosx =0or,tanx = —1

()

Letf(x) = Q7¢c0s2xgqsin2x — 33 cos2x+4sin2x

— 35@ cos 2x+§ sin Zx)
3 .
Let - = sin [0)

= T = cos

Then, f(x) — 35(sin $ cos 2x+cosd sin 2x)
= 35(sin($+2x))

For minimum value of given function,

sin(¢p + 2x) will be minimum
ie, sin(¢p +2x) =-1

1
= 5(_1) = —
f(x)=3 43
(0)
We have,
1 — sin 2x
sec2x —tan2x = ————
CoS 2x
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1—cos (%— Zx)

sin (g - Zx)

2 sin?(m/4 — x)

= sec2x —tan2x =

= 2x —tan2x =
secex —tanax 2sin(m/4 — x) cos(mt/4 — x)

==tar1(g;—-x)

815 (a)
g s sinx — cosx
: sin®x — cos®x = ——
sin x cos x
_ [sin5 x — cos® x]
= sinxcosx | ————— | =
sinx — cos x
1 .
= 5sin 2x[sin* x
+ sin3 x cos x
+ sin? x cos? x
+ sinx cos? x + cos*x] = 1
= sin 2x[ (sin? x + cos? x)? — 2sin? x cos? x
+ sin x cos x(sin? x + cos?x) + sin? x + cos? x]
=2
= sin 2x[1 — sin? x cos? x + sin x cos x] = 2
= sin32x — 2sin? 2x — 4sin2x + 8 =0
= (sin2x —2) 2(sin2x +2) =0
= sin 2x = £2, which is not possible for any x
816 (b)
cos(a +pB) = g = a + f € 1st quadrant and
in(a— ) =~
sinfa — ) = 3
= a — f € 1st quadrant
= 2a=(a+B)+(a@—-p)
tan(a + B) + tan(a — B)
. tan2a =
1 —tan(a + B) tan(a — B)
3,5
_ a1 _56
S 1-35% 33
4712
817 (d)
We have,
21 4 4m + 61T
€05 —= + €05 —~+ C0s —
_1{2.n 27T+2_T[ 4r
= Zsing sin— cos — sin— cos —
425 s 671}
sin— cos —
_1{.3n.n+.5n_3n+.
= Zsing sin—- = sinz +sin—- — sin—-+ sin7
) 571}
sin—
_ 1
)
818 (a)
We have,

819

820

821

822

823

2a cos? (E) + 2c cos? (é) =3b

2 2)
= a(l+cosC)+c(1+cosA)=3b
=>a+c+(acosC+ccosA) =3b

>a+c+b=3b=>a+c=2b=>a,b,carein
A.P.

(d)
Given that, 1-cos26 3
1+cos 20
2sin% 0
> —=
2cos20
2
=>tan26=(\/§)
T
= tan29=tan2§
0 4 I
= 0= —
nn_3
(b)
We have,
a=5cm,b=4cmandcos(A—B)=z—;
¢ A—B_a—b tC
B RIS )
1—cos(A—B) a—b [1+cosC
= =
1+cos(A—B) a+b,1l—cosC
31
1-3 (5—4)2(1+cosC>
= =
1432 \54+4/ \1—-cosC
32
81 14 cosC c
e —— — —
63 1—cosC " T3
(a)

Given, sin2x 4+ cos4x =2
= sin2x+1—2sin?2x = 2
= 2sin?2x —sin2x+1=0
Now, Discriminant, D = (=1)? —4.21=-7<0
Hence, it is an imaginary equation, so the real root
does not exist.
(d)
We have,
sin@; + sinf, +sin; = 3
= sin0; = sinf, = sin O3
=1 [+ —1<sinx <1]
=60,=0,=0; =g:> cos 6, + cos 6, + cos 03
=0
(b)
We have,
ksinx + (1 —2sin?x) =2k -7
= 2sin?x —ksinx+2(k—4) =0
k+Vk?—16k+64 k+(k—8)
4 4

—1(k 4),2
=5 k-4,

= sinx =
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824

825

826

1
:>sinx:§(k—4) [+ sinx # 2]

Now,—1§sinxs1=>—1s%s1:25ks
6
(b)

Given that, cos 2B = cos(A+C)

cos(A—C)

cosAcosC —sinAsinC

" cosAcosC +sinAsinC

1—tan’B 1—tanAtanC
= =
1+tan?B 1+tanAtanC

= 1+tan’?B —tanAtanC — tan A tan C tan? B
=1—tan?B +tanAtanC —tanAtanC tan? B
= 2tan?B = 2tanAtanC

= tan?B = tanAtanC

Hence, tan 4, tan B and tan C will be in GP

(o)
We have,
(cos A + cos B)" (sin A +sinB )”

sin4 —sinB cosA — cosB
_( tA—B)n+( tA—B)”
={co > co >

={1+ (—1)"}cot™ (ﬂ)

2
A—B
=0 X cot™ (T) =0 [vnisodd]
(a)
We have,

atanf + bsecl =c¢

= bsecd =c—atanf

= b%?sec?d = c? +a’tan’6 — 2 actan 6

= b?(1 +tan?0) = ¢? + a?tan?6 — 2 actan 6
= tan?9(b?> —a?)+2actanf + b2 —c?2 =0
Since tan a and tan § are roots of this equation

—2ac
~tana +tanf = a2 and tana tan 8
b? — c?
T aZ — 2
Now,
+ B 2ac
tan a + tan T
bc—a
tan(a + = =
@+h) 1-tanatanf q _ b2=c?
b2—q2
2 ac
a2 — c2

827

828

829

830

831

(b)
) 9+tan9+\/§+tan9—\/§
an =
1—+3tan® 1++3tanb
S tand + 8tand _
MY T 3anze
9tanf — 3tan3 8
= =
1—3tan2%6
= 3tan36 =3 = tan360 =1
(a)

Since, y = 1 + 4 sin? x cos? x
=y =1+sin?2x

We know that, 0 < sin?2x <1
=1<1+sin?2x <2
>1<y<2

(@)

sin? @ +sin? f —sin?y

= sin? a + sin(B —y) sin(B + y)

=sinasin(m —a)sin(B+y) [~ a+B—y
= 1]

= sina[sin a + sin(B + y)]

= sina[sin{r — (8 —y)} + sin(B + y)]

= sina[sin(f —y) + sin(B + y)]

= sina[2 sin 8 cos y]

= 2sinasinf cosy

(@)
We have,
A B C
cotE + cotE + cotE
_ s(sA a) N s(sA b) N s(sA c) _ %(35 —28)
52
A

And,

cotA + cotB + cotC
cosA cosB cosC

= + +
sindA sinB sinC
_b2+CZ—a2+c2+a2—b2+a2+b2—c2
" 2bcsind 2acsinB 2absin C
_bz"‘Cz—(7t2_|_02+a2—b2_l_a2+b2—c2
B 4 A 4 A 4 A
a?+ b2+ c?
B 4 A

2
cot2 + cotZ + cotE s
2 2 2= A
cotA + cotB + cotC  a?+b*+c?

4A
(29  (a+b+c)
T a?+b%2+c?2 a?+b?+c?
(a)

Page| 152



832

833

834

835

(tana — cota)? =0
= tan‘a+cot?a—2>0
= tan’a + cot?> a > 2
(a)
We have,
tanm6 =tann 6
>mf=tn+n0b,wherer € Z

T
, T E€Z

=>0=

Clearly, these values of 8 from an A.P. with
common difference #
(@)
We have,
sinA sin(4 — B)
sinC  sin(B — ()
sin(B+C) sin(A—B)
sin(a+ B) sin(B — C)
= sin? B —sin? C = sin? A — sin® B
= b%? — % = a? — b?

= a? b? c?arein A.P.

(a)
Letsecd —tanf8 =1 ..(0)
Then,
1
(secf +tanf) = socd —tand
= secH +tanf = % ..(ii)
:2tanf =5+ [On subtracting (i) from (if)]
1
= 2x — Z = i -1

1 1
521=—,—2x 2secl —tanf = —,—2x
2x 2x

(d)

We observe that the LHS of the given equation is
not defined forx =nm,n € Z

Now,

cotx — cosecx = 2sinx

= cotx —1 = 2sin?x

= 2cos’x+cosx—3=0

= (2cosx+3)(cosx—1) =0

=>cosx =1 [+ 2cosx+ 3 #0]
>x=02nm

But, x #nm,nez

Hence, the given equation has no solution

837 (d)
. sSinx 1 cosx 3
Given, ==, ==
siny 2 cosy 2
tanx 1
= =—
tany 3
tan x 4+ tan 4tanx
tan(x +y) = Y

1—tanxtany 1—3tanx
. . 2
Also, siny = 2sinx,cosy = 3C0sx

- 5 _,  Acos’x
= sin“y + cos“y = 4sin“x + 9 =

= 36tan’x + 4 = 9sec? x = 9(1 + tan? x)
= 27 tan’x =5

V5
= tanx = ——

3V3

45

= tan(x +y) = 3‘/315 =+/15

27

840 (d)
cos 9° + sin 9° _ 1+ tan9°

1 —tan9°

c0s9° —sin9°
= tan(45° + 9°)
= tan 54°

(@)

Let ABC be the triangle such that a = 22 cm,
b =2vV3cmand 24 =§

b? 4+ c? — a?

842

s CosA =

2bc
1 124+ c%-8
5 —==—
V2 43¢

>4+c2=2/6¢
=>c2—2/6c+4=0

L. 2V6 +V24-16
2
>c=V6+V2=>c=V6++V2 [:cisthe
largest side]
843 (b)
We have,
rsinf = 3andr = 4(1 + sinf)
12

>r=4+—

r
512 —4r—-12=0
=>r—-6)(r+2)=0
>r==6 [+ 7r>0]
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w5

1
~rsinf =3 =>sinf=-=>60=—,
rsin sin > G
Hence, the total number of ordered pairs of the
form (r,0)is1x2 =2

844 (d)

845

846

847

848
851

We have,

sin 65° + sin 43° — sin 29° — sin 7°

= (sin 65° + sin 43°) — (sin 29° + sin 7°)
= 2sin54°cos 11° — 2sin 18° cos 11°

= 2 co0s 11° (cos 36° — sin 18°)

5+1 5—-1
=2cos11° <\/_ —\/_ > =cos11°
4 4
(c)
We have,
1
sinB = gsin(ZA + B)
sin(2ZA+B) 5
=5 =
sin B 1

sin(2A+ B) +sinB 5+1
= =

sin(2A+ B) —sinB 5-—1

2sin(A + B) cos A 3

2sindcos(A+B) 2
tan(A+B) 3
5> -

tan A 2

(b)
Since, A+ B+C=mn

>a=n—(B+C()

We have, cos A = cos B cos C

= cos[t — (B + C)] = cos Bcos C

= —cos(B + C) = cosBcosC

= —[cos B cos C — sin B sinC] = cos B cos C
= sinBsinC = 2cosBcosC

= tanBtanC = 2

(@)

We have,

sinx + cosec x = 2 = (sinx — 1)> = 0 = sinx
=1

~sin"x+cosec"x=1+1=2

(@)

(@)

We have,

sin78 + 6sin560 + 17 sin36 + 12sinf

sin 66 + 5sin46 + 12 sin 260

849

850

We have,
a’—b? sin(A—B)
a?+b?  sin(A + B)
sin? A —sin? B sin? A —sin? B
= - . =
sin? A + sin? B sin?(A + B)

= (sin? A — sin® B)(sin? A + sin? B —sin?C) = 0
= sin(4 + B) sin(A — B)(sin? A + sin? B — sin? ()

=0
= sin(A — B) = 0 or, sin? 4 + sin? B = sin? C
= A=Bor,a?+b?=c?
= AABC is either right angled or isosceles
(c)
We have,
cosA =cosBcosC
= cos{mt — (B + C)} = cosBcos C
= —cos(B + C) = cosBcosC
= 2cosBcosC =sinBsinC

1
= cotBcotC ==

2

()
We have,
2s=a+b+c=13+14+15
=>s=21
=>s—a=8s—b=7ands—c=6
Now,

1 1.1_s—a.s—b_s—c
nmpr A A A

1 1 1
>—:i—:—=s5—a:S—b:s—c=8:7:6
T T

B (sin70 + sin560) + 5(sin 50 + sin 30) + 12(sin 36 + sin 8)

sin 60 + 5sin 46 + 12 sin 260
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852

853

854

855

856

_ 2sin 60 cos 8 + 10sin 46 cos 6 + 24 sin 26 cos 6

sin 66 + 5sin 46 + 12 sin 26
_ 2cos 8 (sin66 + 5sin46 + 12 sin 260)

sin 66 + 5sin 40 + 12 sin 260
= 2cosf
(@)
Let the anglesbeA=x—d,B =x,C =x + d.
Then,
x—d+x+x+d=180°= x = 60°
Therefore, two larger angles are B = 60° and C
Hence,b = 9andc = 10

Now,
c? + a® — b?

co0sB=————

2ac
1_100+a*-81 ., oo .
S — = =
2 20a ¢ ¢ ¢

=5+V6
(b)

. 1, .
Since, cos 2x, 5, sin 2x are in AP

= cos2x +sin2x =1
= sin2x = 1 — cos 2x = 2sin®x
= 2sinx(cosx —sinx) =0
= sinx =0or cosx —sinx =0
= x=nmwor tanx =1
T
:>x:nnorx=n7r+z
Thus, required values of x are nr and nm + %
(b)
rc+ 27'c+ " 167'c+ 177'c+
c0518 cos18 cos 18 cos 18 COSTT
_ n+ 27‘[+ 21 7r+
cos18 cos18 cos18 cos18 COSTT
=cosmt=-—1
(b)
Given that,sin® + cos96 =1
1 1
=> —sin® +—=cos6 = —
NA NA 2
= sin(6+z)—i— i E
VAN )
T
S 842 =nm+ (-1
2 nw+ (— )4
T
ﬁe: _1 n__
nmw+ ( )4 2
(d)
We have,
O0<x<m=sinx>0
Now,
1+ sinx +sin?x + -0 =4+ 2/3
—— =4+2V3
1 —sinx
. 1 1
>sinx=1—-————
4+243

857

858

859

860

3+2V3 3 T 27
= = X =— or,

> siny =———==— = or,—
1+2v3 2 3073

(b)
sinx +siny a

cosx +cosy b

2sin (%) cos (52)

a
- 2cos(x+) s(z) E
:tan<x+ 2) =2

(b)

The given equation can be written as

cos(mtan @) = cos (E— ncote)
2
T
> mtanf =2nmw + (——ncot@),n EZ
2
1
= tanf = Zni(z—cote),nEZ

= tanf — cotl = 2n—§,n

€ Z |[Taking negative sign]

tan26—1_2 1
tanf n 2
tan?6 — 1 1
—_—n—--
2tan 6@ 4

1 —tan?6 +1

5 — = — -

2tan @ n 4

1
=>cot20 =m+—-, wherem=-neZ

4
(©)

From Questions 47, we have

A=

sapy, A bPz: 5 CP3

2
Now,

2

D1, P2, P3 are in A.P.

ZA 2A 2A
,— arein A. P.
b’ ¢
1

1
—arein A.P.= a,b,c arein H.P.

1
a'b’c
(d)

T 21 41 8w

COS = COS — COS — COS —
5 5 5 5

sin24Z

24sin=
5

sin 2"x)

2" sin x

< COS X cOS 2x cos 4x ...cos 2nx
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861

862

863

. lém . T
sin— sin (317.’ + E)

B 16 sin = B 16 sin =
5 5

. T
—sin— 1

_ 5 _ _
16sin§ 16

(@

150 4 150 — 2(sin 15° + cos 15°)
cosec Sec "~ 2sin15°cos 15°

I RERE SR C

ST 2v2 2v2 2v2 22
43

._7z§._2v€

(d)

. 4
We have, sin 4 =3 andcos B = -5

Now, cos(4 + B) = cos Acos B — sinAsin B

I 16(12) 4
N 25\ 13/ 5

3 12 47 5
=_§XT§_§«7§>
36 20 16
6565 65

(a)

Given that, L +tan® =m
tan 6

/ sin 30°

144
169

= 1+tan’0 =mtan
=>sec’0 =mtan8 ..(0)
andsec® —cosB =n

= sec’?0—1=nsecH

= tan’0 = nsecH

= tan*0 = n?sec?8 = n?-mtan0 [from Eq.(i)]

= tan30 = n?m (~ tan® # 0)
= tan 0 = (N*m)Y/3  ..(ii)

From Eq. (i), we get

sec?8 =m (n?m)1/3

As we know that, sec?0 —tan?0 = 1

= m(mn?)/3 — M*m)?3 =1

= m(mn?)/3 — n(mm?)/3 =1

864 (c)

We have,

865

866

867

868

(sinA + sinB + sinC)(sin A + sin B — sin C)
= 3sinAsinB
= (sinA + sinB)? — sin? C = 3sinAsinB
= sin? A + sin? B — sin? C = sin A sinB
= sin? A + sin(B + C) sin(B — C) = sinAsinB
= sin? A + sin Asin(B — C) = sinAsin B
= sin A[sin(B + C) + sin(B — C)] = sinAsin B
= 2sinAsin B cos C = sinAsinB

= cosC =1/2 [ sinAsin B # 0]
= C = 60°
(b)

Given, cos2x + 7 = a (2 — sinx)

= 1—2sin?x+7 =2a—asinx

= 2sin’x —asinx+ (2a—8) =0

a+.(-a)2—8(2a—8)
2X?2

» sinx =

at(a—8)
- 4
For (+) sign,

a—4
2

For (=) sign,
sinx = 2 which is not possible
We know —1 <sinx <1

sinx =

a
3 —ISTS1 > 2<a<6

()
s
cos? B + cos? C = cos? B + cos? (E - B)

=cos?B +sin?B =1
(d)
We have,
b%sin2 C + c?sin2 B
= b2 (2sinC cosC) + c? - (2sinB cos B)
= 2(bsinC)(bcos C) + 2(csinB)(c cos B)
= 2(csinB)(bcosc) + 2(csin B)(c cos B)
b ¢
sinB  sinC
=2csinB(bcosC+ccosB)=2acsinB =4A
(a)
Since the angles of AABC are in A.P.
~2B=A+C=>3B=A+B+C=3B=180°

= B =60°
sinA sinB
Now, =
a b
_ a 24 6V3
= sin4d = EsmB = Zsm60 =11
2 V13
= =—
cos 11
We have,

sin C = sin{180° — (4 + B)}
= sinC = sin(4 + B)
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869

870

871

872

= sinC = sinA cosB + cosAsin B

oo (6Y3) (1), VI3 (V3) _6V3+V39
= sin —<7>(§)+7<7>——22

_bsinC

sin B
(a)

We have, 2BFC = g = /BEC

=>c=12+2v13

So, the circle with BC as diameter will pass
through E and F. Clearly, the circle with BC as
diameter is the circumcircle of ABEF such that

LFBE = 90° — A
a
% FE =2 (E) sin .FBE  [Using: a = 2R sin A]

= FE =acosA
Let R, be the radius of the circumcircle of ADEF.
Then,

R — FE _ acosA
17 2sin2FDE ~ 25sin(180° — 24)
acosA a R

>R

1= 4sinAcosA  4sind 2
A

(b)
Clearly, the equation x? + v2x + 1 = 0 has
imaginary roots. So, the two equations have both
common roots

a b ¢

o I = ﬁ = I
sin4A sinB sinC
= = =
1 V2 1
sin4 sinB _ sinC

TNz 11N
A

A 7TB 7TC

= = — = - = —

4’ 2’ 4

(a)

We have,
3a V3 A a

s=—andA=—aq? "r=—=——
2 4 s 2V3

Let the length of each side of the square inscribed
in the incircle be x. Then,

x? + x? = (Diameter)?
2 2 2
a a
= 2x2 = 3 = x2 < = Area of the square = 3

()

cos1°. cos 2°.....cos 179°

873

874

875

876

= cos1°.cos 2°....cos 90°.cos 179°
=0 [+ cos90°=0]
(@)
Given equation is
20082x 4 1 — 3.2—sinx
By taking option (a)
Letx = nm
When, n=1, x=mn
C0S2T 4 1 — 3,2~ sinm

= 24+1=32° = 3=3
When n=2,x =2n
. peos4m 4 q — 3 p-sin2m
= 21+1=32°
= 3=3
(b)
On squaring given equation, we get
sin2 A + 6cos2 A — 2\/6sinAcos A = 7 cos? A
= sin? A + 6(1 — sin? 4)

= cos? A

4+ 6cos2A + 2V6sinAcos A
= sin?4A—6cos’A+6

= cos? A

+ 65sin? A + 2v/65sin A cos A
= 7sin? A = (cos A + V65sin 4)?
= +V7sind = cosA +V6sin4
Alternate
Given, sin4A — V6 cos A = /7 cos A
Replacing A by 90° + A, we get
sin(90° + A) — V6 cos(90° + A)
=7 cos(90° + A)
= cosA +V6sind = —/7sin4
(b)

We have,
tan x

y_tan3x

1—3tan’x

3 —tan?x

= 3y —ytan’x = 1— 3tan’x
> tan’x(y—3)=1-3y
y—3

1—-3y

Sy =

= tan?x =
-3
=>—3};_120 [ tan? x > 0]

Y3 _y 1<y<3 y € [1/3,3]
> = =
3y—1- 3~ /3
(9

We have, Vcosec2a + 2 cot a

=

=1+ cot?a+2cota = |1+ cotal
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ButZ<a<m = 3cos24 =3 —2cos2B
* = 9cos224 = 9 + 4 cos? 2B — 12 cos 2B
s cota<—1=>1+cota<0 = 9(1 —sin?24) = 9 + 4 cos? 2B — 12 cos 2B
= 9 —4sin?2B =9 + 4 cos? 2B — 12 cos 2B
Hence, |1 + cota| = —(1 + cota) [from Eq. (i)]
877 (c) = —4(1—cos?2B) = 4cos?2B — 12 cos 2B
—4=-12 2B
Since —Va? + b? < asinx + b cosx < Va? + b2 > 1COS
Therefore, a sin x + b cos x = ¢ has no solution for = cos2B = 3
lc] > Va? + b? Now, from Eq. (iii)
878 (c) 7 2 _7
We have, cosZA—§=>2cos A—1—§
tan 6 + secd = 2cosf _2\/5
= 1+ sinf8 = 2cos? 6 = cosA = 3
= 1+sinf =2 —2sin?0 Ao 12\/7 1
= 2sin?6 +sinf—-1=0 + 28 = cos™ +cos™ 3
= (2sinf8 —1)(sin6+1) =0 2\/— 1
1 =cos! |[—'=— [1—= 1——
= sinf = E,sine =-1
= sinf . (2\/5 2@)
3m = CcoS —_———
=1 [ '.'sin9=—1:>0=7 ] 9 9
s
for which the equation is not defined = cos™1(0) = >
mbhn
. 1,
Hence, the given equation has two solutions in Let f(x) =sinxcosx = ZSm 2x
[0,2 7] _
879 (c) We know that,—1 < sin2x <1
Given, sinm(x? + x) —sinmx? =0 1 1 2y < 1
2x% +x X = —ssgsin2x =7
=>2cos7r< >sin7=0 2 2 2
222 + x - Thus, the greatest and least value of f(x) are%
> 7 =nr+= 1 .
< > 2 and - respectively
= 2x2+x=2n+1
= 2x%2+x—p' =0,wherep’ =2n+1,isan 882 (b)
odd integer We have,
2 2
-1+,/1+8p/ , x“+4xy +y
cx= P hut 1 4+ 8p’ =
x 4 [pu p'=7l = (X cosf — Ysin)?
. x=_1i\/5 o +4(Xcos8 —YsinfB)(Xsind
+YcosB) + (Xsinf + Y cos 6)?
_yr—1 [neglectx = (1 + 4sin6 cos 0)X2 + 4(cos? 6 — sin? H) XY
4 + (1 —4sin6cosH)Y?
-1-p o x? +4xy +y? = AX? + BY?
= = (1+2sin20)X?+4cos260XY
880 (b) + (1 -2sin20)Y?
Given that, 3sin? 4+ 2sin? B =1 ...>i) = AX* + BY?
and 3sin24 —2sin2B =0 ...(ii) =c0s260=0,A=1+2sin20,B=1-2sin26
. T
From Eq. (i) >0=—andd=1+2=3B=1-2=-1
3(1—(:052A)+2(1—c0523)_ 4
2 2 B
= 3cos24A+ 2cos2B =3 ..(ii0)
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883 (d) 888 (b)

Given,3cos2x —10cosx+7 =0 W7 3 4 5w 7
sin* = + sin* — + sin* — 4+ sin* —
= 6cos’x—10cosx+4=0 8 8 8 8

[* cos2x = 2 cos?x — 1] .

5 2

= 2(3cosx—2)(cosx—1)=0 =- (Zsinzz) +(2$in23—n)
2 4 8 8

= cosx =1 or cosx=§

1 X 3m\?
Since, cos x is positive in Ist and IlIrd quadrant. + Z (2 sin? §) + (2 sin ?> ]
Hence, total number of solutions are 4
884 (a) 1 -y 37\ 2
cosasin(ff —y) + cos Bsin(y — a) ~2 [(1 —cos Z) + (1 — €0s T) ]

+ cosy sin(a — )
=cos « [sin 8 cos y — cos S siny] +
cosfsinpcosa—cos ysina/+cos y/sinacos f—cos asi

(G

4
ngj ( — Cos —) ]
=0
885 (d) .
Given, A+ B = 45° =1 [(1 - —) ( ) ]
= cot(A+B) =1
1 14 14
cotAcotB—1 _[(1__) +(1+_)]
cotA+cotB 4 V2 V2
= cotAcot B—(cotA+cotB) =1 ..(I) 1 1 3
Now, (cotA — 1)(cotB — 1) = cotAcotB — =-3)+-13) ==
4 4 2
cot4+cotF+1
=1+1=2 [fromEq. (i)] 889 (c)
886 (c) . Given, si.n(x+3a) _
Let] = [sinx + cos x]+sin2x  sin(a=x) N
- 14sin 2x Applying componendo and dividendo, we get
= [V2sin(=+x sin(x + 3a) +sin(a —x) 3+1
4 —
Atx =T sin(x + 3a) —sin(e —x) 3-—1
4 2sin 2a cos(a + x)
1+sm— = - =
| = [\/E sin ( )] 2 cos 2a sin(a + x)
tan 2a
> — =
= (\/E) =2 tan(a + x)
887 (d) 2tana (1-tanatanx)
The given expression can be written as 1—tan?a (tana + tanx)
cos® x (cos®x + 3 cos*x + 3 cos?x + 1) = tana — tan®atanx
+ 2 cos*x + cos?x — 2 =tana
= sin3 x (cos?x + 1)3 + 2cos* x + cos?x — 2 +tanx —tan® @ — tan? @ tanx
=sin® x (sinx + 1)3 + 2sin® x + cos? x — 2 = tanx =tan’a
[ sinx + sin? x = 1 = sinx = cos? x] 890 (a)
= (sinx + sin? x)3 + sin? x + (sin? x + cos? x) We have,
-2 cos a sin(f —y) + cos Bsin(y — B)
=13 +sin?x+1—2=sin’x + cosy sin(a — p)

= %{sin(a +B—y)+sin(B—y—a)
+sin(y — a + B) + sin(y —a — )
+sin(a — B +7v)
+sin(a — B —y)}
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891

892

893

894

%{sin(a +B—y)—sin(a—pB+y)
—sin(ea — B —y) —sin(a+ B —y)
+sin(a — B +y)
+sin(a — B —y)}

1

§x0=0

(c)

sinA+cosA=m [given]

= sin® A + cos® A+ 3cos Asin A

(sinA + cos A) = m3

= n+3msindcosA=m3 ..(0)

[ sin® A + cos® A = n]

Again, sinA +cosA=m

= sin?A + cos? A + 2sin Acos A = m?

2_
= sindcosd =21 ..(ii)
From Egs. (i) and (ii), we get
(m*>-1)

n+3m 3

2
= 2n+3m3—-3m=2m?3

> m¥-3m+2n=0

(b)

We have,

(sec6—1) = (ﬁ—l)tan@

= 1—cosf = (\/i—l)sine

0

0 0
=2 sinZE = 2(\/2 — 1) sinzcosi

.0 0 T
=>51n5—00r,tan§—\/§—1—tan§
0 0 +Tl.' c7
=>—= _—= —

> nnor,2 nm 8,n

T

:>9:2n7r,9=2n7r+z,nEZ
(d)

Given, cos@ +sin260 =0
= cosfO + 2sinfcosfd =0
= cosf(1+2sinfh) =0

= cos@zOorsinHz—%
For 6 € [—m, 7]
9_7r T

202
org=-%-%

6 6
(b)
We have,
T T

tan (E sin 9) = cot (E cos 9)

T T T
= tan (E sin 9) = tan (E — Ecos 0)
i o T'7T+T[ 7TcosH rez
= — = _——
2sm 273 ,
= sinf +cosf =@2r+1),rez

895

896

897

1 .0+1 p 2r+1 c7
= —sin —cosf = T
V2 V2 V2
=>cos(9 7T)—Zr-}_lre
4 V2
T 1
:cos(9—1)=—20r
! [F 0,—1]
- — orr=0,—
2
- =2rntorez
>0 ——= —
2 rn_4,r
=>9=2rn+z+zreZ
_4 4!

V4
=>9=2r7r,2r7r+5,rEZ

But, 0 =2rm+ g,r € Z gives extraneous roots as

it does not satisfy the given equation. Therefore,
0=2rmrez
(b)
3
tan 6 +tan(T+ 9) =2

= tan9+tan(%+(%+9)> =2

=3 tanG—cot(E+9)=2
4
cotZcotd — 1
= tanf —-———— =2
cotZ+cot9
tan cotd —1 )
= _—— =
an 1+ cotf
tan @ 1—tané
= e
an 1+tané@
= tanf +tan’0 —1+tanf =2 + 2tanf
= tan’0 =3
T
= tan9=i\/§=itan§
T
= 9=nni§,neZ
(b)
We have,

(1+tanB)(1 +tand) = 2

= 1+tanf +tanp +tanftanp = 2

= tanf +tanp =1 —tanftan
tanf +tan¢p

Y ——

1 —tanftan¢
=>tan(9+q))=1:9+c|>=g,nez
(9
Given, 2sec2a =tanf + cotf
sin? B + cos? B

sin 8 cos

2 1

cos2a sin B cos

= sin2f = cos2a

= 2sec2a =
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898

899

900

901

T
= 0(+,B=4

(@)

We have,

2sin?8 —5sinf +2 >0

= (sinf — 2)(2sind —1) >0

=>2sinf—-1<0 [+—-1<sinf<1 ~sinf—2

< 0]
= sinf < >
=6 € (0,t/6) U (5m/6,1)
MY

(d)
Given that,

tanA —tanB = x

()

and cotB —cotA =y ...(ii)

1

Now, cot(A — B) = @n(A_B)

_ 1+tanAtanB
" tanA —tanB

1 4 tan Atan B
" tanA—tanB  tanA — tanB

1 1
_+_
x y

= [from Egs.(i)and(ii)]
(b)

We have,

acosB —bcosA

a—>b
c2+a?%-p? b2+c2-a?
=a( 2ac )_b( 2bc )
a—>b
_2(a*-b*) a+b 2
 2c(a-b) ¢ ¢
_ > [ a,c,b arein A. P.

~a+b=2c
(d)
tan 45° = tan 10° + tan 35°
an " 1 —tan 10° tan 35°
= 1-—tan10°tan35° = tan10° + tan35°

= tan10° + tan35° 4+ tan10°tan35° =1

902

903

904

905

(b)

cos A + cos B\" sin4 + sinB\"

( )+ )
cosA — cosB

sinA —sin B
2cos (42)cos (1)
2 (D) on ()
25 (422 cos ()
2on (D)o (%)
A-B B—-A
= cot™ (T) + cot™ (T)
A— B)
2
A-B

= 2 cot™ (T) (* nis even)

+

= cot™ (T) + (D" cot(

(d)
We have,
1 1
sin(x —y) = 3 andcos(x +y) = >
> x—-y=30)and(x+y=60°) [“0<xy<
90°
= x = 45°y =15°
(d)
We have,

7]
5c0329+2c052§+1=0

= 5(2cos?0—-1)+(1+cosf)+1=0
= 10cos?6 +cosf —3 =0
= (5c0s0+3)(2cosf—-1)=0

o cos =, cos0 = —2 =0 = *(ﬁ
cosf =, cos8 = — = =3 m—cos (g
(@

We have,
cos x cos y sin(x — y)

[2 cos x cos y sin(x — y)]

[cos(x + y) + cos(x — y)]sin(x — y)

B RN RN =

[2 sin(x — y) cos(x + y)

+ 2 sin(x — y) cos(x — y)]
= %[sin 2x —sin 2y + sin(2x — 2y)]
Similarly, we have
cosy cos zsin(y — z)

1
=1 [sin 2y — sin 2z

+ sin(2y — 2z)]
and,

Page | 161



906

907

908

909

910

cos z cos x sin(z — x)
1
=1 [sin 2z — sin 2x
+ sin(2z — 2x)]

Also,
sin(x — y) sin(y — z) sin(z — x)

1
—Z{sin(Zx — 2y) +sin(2y — 2z)
+ sin(2z — 2x)}
On adding the above results, we find that the
value of the given expression is zero

(c)
We have,

a
2cosB =—
c
(cz +a? — b2>
>2(\———|=ac
2ac
= c? = b? = ¢ = b = AABC is isosceles
(d)
We have, sinx cosx = 2
= sin2x =4
Which is impossible because the value of sinx is
not greater than one
Thus, given equation has no solution
(a)

The given equation can be rewritten as

1
1—cos?0 —cosH =—

5 3
= cos 9+cosG—Z=0

= 4cos?0+4cos6—3=0

—-4+v16+48 1 3

= cos0O =

8 2" 2
Since, cos 9 = — % is not possible, so we take
1 T
cos B = > = cos§
= 0 =2nm J_rg (D)
For the given interval, putn = 0 and n = 1 in Eq.
(i) we get
T 51
=373
(@)
We have,
b+c a+c a+b
1 -1z 13 KGw)

=>b+c=11K,c+a=12K,a+b =13K

=>2(a+b+c)=36K 2a+b+c=18K

>a=7K,b=6K,c=5K

b2+ c?>—a? 36+25-49 1
2bc B 5

~ COSA =

(d)

2x6%X5 5

911

912

913

914

915

We have,

f(x) = (secx —cosx)? +2 = f(x) = 2forallx
(b)

Given that, sin xvV8cos? x = 1

V2

i -1
If cosx > 0, then sin 2x = N

= 2sinx|cosx| =

> x=—=,—
8’ 8
And if cos x < 0, then

- 1 5t 7m

= —— = =—,—

SIn 2X \/E X 3 8
m 3w 5m 7w

So, the required values of x are 558 8’ which

form an AP with common difference %

(b)

Given, z = 12sinf —9sin’0 + 4 — 4

= z=-4—-(2-3sinh)?* <4

~ maximum value of 12 sin & — 9sin? @ is 4
(o)

We have,

tan|x| = [tanx |

/s
= tan|x| >0 and x # (2n + 1)5,11

€ Z [+ [tanx| = 0]
= x lies in the third quadrant

T T
Sx€ (—(2k+1)§,kn)u (kn,(2k+ 1)5)
(o)

v tan® + tan 20 + V3 tan 0 tan 20 = V3

= tan 0 + tan 20 = v/3(1 — tan 6 tan 26)
tan® +tan20

=
1 —tan B tan 260

T
=+3 = tan30 = tan§

I GBn+
> 30=nr+=- 2 0=—--""n€]
3 9
(d)
We have,
B—-C A
x = tan tanz
b—c ) B—C b-c tA
—1 = .. = —_
x c+a an 2 b+cC02
Similarly, we have
_c—a d _a—b
y—c+aan x_a+b
Now,
b—c x+1 b b 1+«x
X = = = — — =
b+c x—-1 —-c ¢ 1-—x
Similarly, we have
c 14y a 1+z
a 1-y My T1-2
Now,
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916

917

918

919

14z 14x 1+y

1-z 1—x 1-y
S>1+x0)A+y)A+2)=0Q-x)A-y)(1-2)
=>2(x+y+2z)=-2xyz
>x+y+z=—xyz

=1

(d)

Given, cosx = 3cosy
3 cosx

> — =
1 cosy

Applying componendo and dividend, we get

3+1 cosx+cosy
3—-1 - COSXx — COSy

2cos( )cos(x )
” 2T ZSln( ) n( x)

2
e
= 2 tan = cot (x > y)
(<)
sin85° —sin35° 2 co0s 850;350 sin 850;350
cos 65° - cos(90° — 25°)

2cos 60°sin 25° 2-%-5111 25° 4
cos(90° — 25°) sin 25°
(9

tan 80° — tan 10°
tan(80° — 10°)
tan 80° — tan 10°

- tan 80° — tan 10°
=14+ tan80°tan 10° = 2

X (1 + tan 80° tan 10°)

(o)
We have,
(1 + cos ) (1 + cos 3—n> (1 + coss—n) (1
8 8 8
+ 71r>
cos 8

=|14+cos=)|(14+cos—][1—cos—](1
§)(1+ cosg) (1-eos g

— COS

5
8
(1 — cos? %) (1 — cos? %T)

=%(2—1—cos%)(2—1—cos%r>

= %(1 - cos%) (1 —cos%)

-3 03)-30-3)-
920 (a)

2

\/2+\/2+\/2+2cos4x
2

Jz +2 + V2.2 cos? 2x
2

\/2+\/2+2c052x
2 2

x

= sec—
b

2cos; 2

_\/2+2cosx_

DCAM c|asses

1

8
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