DCAM classes

Dynamic Classes for Academic Mastery

9.SEQUENCES AND SERIES

10.

11.

12.

13.

14.

15.

16.

Single Correct Answer Type

16 25 81 .
The value of 7 logE +5 loga +3 log%, is
a) log2 b) log 3 c) log5 d) None of these

The sum of first two terms of an infinite G.P. is 1 and every term is twice the sum of the successive terms.
[ts first term is

a) 1/3 b) 2/3 c) 3/4 d)1/4

Iflogg{log, (logs(x? — 4x + 85))} = %, then x equals to

a)5 b) 4 c)3 d) 2

If the sum of first n natural numbers is % times the sum of their cubes, then the value of n is

a) 11 b) 12 c) 13 d) 14

If n geometric means between a and b be G4, G5, ... G,, and a geometric mean be G, then the true relation is
a) G1G3 .G, =G b) G,G; ...G, = G/ c) GG, ...G, =G™ d) G1G; ... G, = G?/™

Consider an infinite geometric series with first term a and common ratio r. If its sum is 4 and the second

. 3
term is " then

a)a=§,r=; b)a=2,r=§ c)a:;r=% d)a:3,r=%
The sum of n terms of the series 1 + (1 + x) + (1 + x + x?)+ ... will be
2) 1—x" b) x(1—x™)

1—x 1—x

n(l—x)—x(1—-xm) d) None of these

(1—-x)?

If the mth term of HP be n and nth term be m, then the rth term will be

r mn mn mn
) nn ) ) D3

e7x+e3x

In the expansion of —=—, the constant term is
a)o b) 1 c) 2 d) None of these
The value of 210837 — 710832 jg
a) log2 b) 1 o0 d) None of these
If x,y,z are in AP, then &iﬁ'&iﬁ’ﬁi\/} are in
a) AP b) GP c) HP d) AP and HP
If x,2x + 2,3x + 3, ... are in GP, then the fourth term is
a) 27.5 b)4x + 5 c) -13.5 d)4x + 4
The sum of the infinite series
%(§+i) —i(3—12+4i2) + %(%+41—3) — ..isequal to
a) %log 2 b) log% c) logg d) %logg
Ifa,b,cbein AP, b,c,d are in G.P., and c, d, e are in H.P,, then a, ¢, e will be in
a) A.P. b) G.P. c) H.P. d) None of these
Iflog, x = log, y = log, z, then
aA)x<y<z b)x>y=>z cJx<y<z dx=y=z

If three numbers are in H.P., then the numbers obtained by subtracting half of the middle number from
each of them are in
a) A.P. b) G.P. c) H.P. d) None of these
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17.

18.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

The sum of the series 5.05 + 1.212 + 0.29088+... 00 is

a) 6.93378 b) 6.87342 c) 6.74384 d) 6.64474

a, B are the roots of the equation x> — 3x + a = 0 and y,§ are the roots of the equation x> — 12x + b =
0.If a, B,y, 8 form an increasing GP, then (a, b) is equal to

a) (3,12) b) (12, 3) c) (2,32) d) (4,16)
n_ 0(:1c equals
(n+1) b) 0 2(n+1)
1+ (D" _— — 1+ (D"
Vgt D) d) +1[ -1
Iflogi9 2 = 0.3010, then logs 64 =
602 233 202
a) o b) — ) —= )—
233 602 633 202
Suppose a, b, c are in AP and a?, b?,c? arein GP.Ifa < b <canda+ b +c = E' then the value of a is
) b) 1 1 a 1 1
a) — B I I
2V2 2v/3 2 3 2 2
The sum upto (2n + 1) terms of the series a? — (a + d)? + (a + 2d)? — (a + 3d)? + -+, is
a) a? + 3nd?

b) a? + 2nad + n(n — 1)d?
c) a® + 3nad + n(n — 1)d?
d) a? + 2nad + n(2n + 1)d?

Let the sequence, a;, a,, as, .. aZn, form an AP, then a? — a4 + a3—...+a%,_, — a3, is equal to

a) — (a% _ a%n) b) (a2n _ al) C) - :l_ - (a% + a%n) d) None of these
Let the positive numbers a, b, c,d be in AP, then abc, abd, acd, bcd are

a) Notin AP/GP/HP b) In AP c) In GP d) In HP

Which one of the following is correct? If a = b = ¢, then

a) a, b, c are in HP b) a, b, c are in AP but not in GP

c) a,b,c arein AP as well as in GP d) None of the above

Ifa,b,cbein G.P.and a + x,b + x,c + x in H.P,, then the value of x is (a, b, c are distinct numbers)
a)c b) b ca d) None of these

Let a be a positive number such that the arithmetic mean of a and 2 exceeds their geometric
mean by 1. Then, the value of a is

a) 3 b) 5 c)9 d) 8

3,5 7 :
1 +E+2—2+2—3....0015equalt0
a) 3 b) 6 )9 d) 12
LetS = - + + N T 213 - then

1088 545 1056 545

= b)S = —— =— d)s=——

VS=%m )S = 1088 VS=53 )S = 1056

Three non-zero real numbers form an A.P. and the squares of these numbers taken in the same order form

a G.P. Then, then number of all possible values of common ratios of the G.P. is

a)l b) 2 3 d) None of these
The value of Y222 4 322 | 527 |, 17-12V2 | 4 4 a4, inf,, is
V2 4 62 16
a) log, 2 b) log, V2 c) log, 3 d) log, V3
logx _ _logy _ _ logz a-b ,b-c ,c-a _
a?+ab+b?  b2+bc+c?  c2+ca+a?’ then x7%. y77%. z -
a)0 b) —1 1 d) 2
IfS————+———+ -+ oo, then e’ equals
1-2 34
4 e e
a) log (<) b)2 ) loge (7) 7
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

Sum of n terms of the following series 13 + 33 + 53 + 73+. .. is
a)n?(2n? — 1) b)yn3(n—1) n®+8n+4 d) 2n* + 3n?
If the sum of an infinitely decreasing G.P. is 3, and the sum of the squares of its terms is 9/2, the sum of the

cubes of the terms is
105 108 729 d) None of these

a) — b) — c) —
13 13 8
Ifx=14+a+a?+...coandy =1+ b + b?+... 0 where a and b are proper fractions, then
1+ ab + a?b?+... equals
. xy x+y x% + y? d) None of these

— b c
y+x—1 ) xX—y ) x—y

Let the harmonic mean and the geometric mean of two numbers be in the ration 4 : 5. The two numbers

are in the ratio

a)l:1 b)2:1 c)3:1 d4:1
Iflogy42(x® — 3x? — 6x + 8) = 3 then x equals to

a) 1 b) 2 c)3 d) None of these
The number of solutions of log, (x — 1) = 2log,(x — 3) is

a) 2 b) 1 ) 6 d)7

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

a)9orl6 b)9 c) 16 d) 13
If the AM of two numbers be 4 and GM be G, then the numbers will be
a)Ai(AZ—GZ) b)\/Zi [A2 — G2
+ —
JA+J(A+G)A-0) d)A—‘/(A +ZG)(A )
a b aax+b
The determinant A= b c ba + c| is equal to zero, if

ac+b ba+c 0
a) a, b, c arein A.P.
b) a, b, c are in G.P.
c) a, b, c are in H.P.
d) aisarootof ax? + bx + ¢ =0

The value of 0.037, where 0.037 stands for the number 0.0373737............... ,is

a) 37/1000 b) 37/990 c) 1/37 d)1/27

If roots of the equation x3 — 12 x2 + 39 x — 28 = 0 are in A.P,, then their common difference will be
a) +1 b) +2 c) 3 d) +4

The sum of n terms of three AP’s whose first term is 1 and common differences are 1, 2, 3 respectively are
S1,S5, S5 respectively. The true relation is

a)S1+S;=95, b)S;+S5;=285, ) S1+S5, =283 d)S;+S5,=35;
Iflog,{log,(log,(5x% + 4x3))} = 0, then

a) 2 b) 3 c) 4 d)5

If twice the 11th term of an AP is equal to 7 times its 21st term, then its 25th term is equal to
a) 24 b) 120 o0 d) None of these

If a, b, c, d are any four consecutive coefficients of any expanded binomial, then %b , %, % are in

a) AP b) GP c) HP d) None of these

The coefficient of x™~2 in the polynomial (x — 1)(x — 2) ... (x — n) is

a) %n(n +1D)(n—-1)Bn+2)

b) %n(n2 -1)@Bn+2)
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58.

59.

60.

61.

62.

63.

0 n(n + 1)6(2 n+1)

d) None of these
If x, y, z be three positive prime numbers. The progression in which v/, \/—, vz can be three terms (not

necessarily consecutive) is
a) A.P. b) G.P. c) H.P. d) None of these
If x4, x5, x3 as well as y;,y,, y3 are in GP with the same common ratio, then the points (xy,y;), (x3,y,) and

(x3,¥3)

a) Lie on a straight line b) Lie on an ellipse
c) Lie on acircle d) Are vertices of a triangle
If @, B are the roots of the equation ax? + b x + ¢ = 0, thenlog(a — b x + ¢ x?) is equal to
a? + B2 ad + B3
a)loga + (a + B)x + Z'Bx2+ 3'3x3+~--
az + 2 a3 + 3
b)loga+(a+ﬁ)x—< 2ﬁ>x2+ Sﬁx3—-~-
a? + B2 a3+ B3
A loga—(a+p)x— Zﬁxz— 3ﬁx3_...

d) None of these
The sum of n terms of an A.P. is 3n? + 5. The number of term which equals 159 is

a) 13 b) 21 c) 27 d) None of these
If the sum of the first n terms of a series be 5n% + 2n, then its second term is

56 27
a) 20 b) <~ c) 17 d) 16

15 14

If the AM and GM between two numbers are in the ratio m: n, then the numbers are in the ratio
a) m +m? + n?:m—m? +n? b) m + yn?2 —m2:m — yn2 — m?
Am++Jm2 —n2:m—+m2 —n2 d) None of the above

If a,b, c are in G.P. and log, a,log,, c,log, b are in A.P., then the common difference of the A.P. is

a)3 b) 3/2 c)1/2 d) 2/3
The value Of10g49\/7+log25\/§—10g4«/§ is
log17.5
3

a)5 b) 2 B E a2

2 2
Ifx,y,zarein G.P.and x + 3,y + 3,z + 3 are in H.P,, then
a)y=2 b)y =3 Agy=1 dy=0
Ifa,b,c,d are in HP, then ab + bc + cd is equal to
a)3ad b) (a + b)(c +d) c) 3ac d) None of these
The sum of n terms of the series % + 2 + g + E + - is
a)2"—-n-1 b)1-27" on+2"-1 d)2" -1

If a? + 4b? = 12ab, thenlog(a + 2b) =

a) %(loga +logh —2)
b) logg + logé +log 2
2 2
c) %(loga +logb + 4log2)

1
d)E(loga—logb + 4log2)

If12 + 22 + 32 4+ --- + 20032 = (2003)(4007)(334) and, 1 X 2003 + 2 X 2002 + 3 x 2001 + --- + 2003 x
1 =(2003)(334)x, then x =

a) 2005 b) 2004 ¢) 2003 d) 2001

The sum of 152 + 162 + 17?+...+302 is equal to
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

a) 8840 b) 8440 c) 8540 d) 8450
The sum of the products of the numbers +1, 12, ... + n, taken two at a time is

) -n(n+1) b) n(n+1)(2n+1) 9 —n(n+1)(2n+1) d)o
2 6 6
If (4.2)* = (0.42)¥ = 100, then - — % =
a) 1 b) 2 1 ~
) d)—1

The sum of the series 2{771 +371-773 +571.775 4+ ... }is
4 3 3 4
a) log, (g) b) log, <Z) c) 2log, (Z) d) 2log, <§)

Which term of the sequence

(—8 + 18i), (—6 + 15i), (—4 + 12i), ... is purely imaginary?

a) 5th b) 7th c) 8th d) 6th
If a? + 4b? = 12ab, thenlog(a + 2b) =

a) %(loga +logb —log2)
b) logE + logé +log?2

2 2
c) %(loga +logb + 4log2)

1
d)z(loga—logb + 4log2)
1 2

= —2,thenx =

logy 10 logq 10

a a a? a?
a) = b) — ¢) — d) —

)2 ) 100 T ) 100
If x,y,z are in H.P., then log(x + z) + log(x — 2y + z) is equal to
a) log(x — z) b) 2log(x — z) c) 3log(x — 2) d) 4log(x — 2)
Iflog, 2.1og, 27 = log,, 8.log, 10, then x =
a) 1 b) 3 c) 2 d) 4
Iflogg x = 2.5 and log, y = 5,then x =
y
a) y¥/? b) 2y 9y 435
The sum of the series 12 + 1+ 22+ 2+ 32 +3+ -+ n? +nis
1
2) nn+1)
2
2
b) {n(n + 1)}
2

nn+1)n+2)
c) 3
d) nn+1)(n+2)(n+ 3)

4

For what value of b, will the roots of the equation cosx = b,—1 < b < 1 when arranged in ascending order
of their magnitudes, form an A.P.?

V3

a) —1 b) 73 d)1/2

) 1
c) —
V2
Let a and b be roots of x> — 3 x + p = 0 and let c and d be the roots of x> — 12 x + ¢ = 0, where a, b, c,d
form an increasing GP Then the ratio of g + p: ¢ — p is equal to

a)8:7 b)11:10 c) 17 : 15 d) None of these

. : . -bx) .
The coefficient of x™ in the expansion of% is
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77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

(— )n (—1) (—1)"+1 d) None of the above

prth term of an arithmetic progressmn is g and the gth term is p, then 10th term is

(a+bn) b)

a)p—q+10 b)p +q+ 11 p+q-—9 d)p+q—-10
If a, b, c are digits, then the rational number represented by 0. cababab ... is
cab 99c¢ + 10a + b 99c¢ + ba 99c¢ + 10a + b
a) —— b) ——— Q) —or— d) ——m—
990 99 990 990
The sum of 24 terms of the following series V2 + /8 + V18 +/32+...is
a) 300 b) 3002 c) 2002 d) None of these
Iflog(2a — 3b) =loga —log b, thena =
2 3b 2 2
2) 3b b) 9 b d) 3b
2b—1 2b -1 2b+1 2b+1
If 2¥.3%%¥ = 100, then x belongs to
a) (0,3) b) (1,3) ) (1,2) d) (0,2)

(loge 2)? _ (loge2)*

The value of 1 — log, 2 + > + - is
a) 2 b) > J) log, 3 d) None of these
1 1 1
E_E-I_E_ﬁ-l_ -is equal to

)] b 1ogs () toge (5) 108 ()
a) — (0} — Cc) 1o = (0} =
fi+i+— 4+ =0andb =+ a+ c,arein

a c a-b c-b

a) G.P. b) H.P. c) AP. d) None of these
If 4a® + 9b2 + 16¢% = 2(3ab + 6bc + 4ca), where a, b, c are non-zero numbers, then a, b, ¢ are in
a) AP b) GP c) HP d) None of these
If the sum of the first n natural numbers is 1/5 times the sum of their squares, then the value of n is
a)5 b) 6 c) 7 d) 8

ai+az+-+a 2 a
2P =L 4 # q,then —* equals
a1+a2+~~~+aq q azq

11 41

)7 b)z ) d)
a) = = c) — —
2 7 41 11

Let a,, a,, as, ... be terms of an AP. If

Which of the following statement is correct?

a) If each earn of an AP a number is added or subtracted, then the series so obtained is also an AP.
b) The nth term of geometric series whose first term is a and common ratio r, is ar™ 1.

c) If each term of a GP be raised to the same power the resulting terms are in GP.

d) All of the above

The sum of 10 terms of the series V2 + V6 + V18+... is

121
a) 121(V6 +2) b) 243(V3 + 1) c) A1 d) 242(vV3 - 1)
If 4a® + 9b? + 16¢% = 2(3ab + 6bc + 4ca), where a, b, c are non-zero numbers, then a, b, c are in
a) A.P. b) G.P. c) H.P. d) None of these
Ifa,b,carein G.P.anda — b,c —aand b — c are in H.P,, then a + 4b + cis equal to
a) =3 b) 0 c)3 d) None of these

If the number of terms in an AP is 2n + 1, then the ratio of the sum of the odd terms to the sum of even
terms is
n+1 n n? n+1
a b C d
) e ) n+1 )

If a is positive and if A and G are the arithmetic mean and the geometric mean of the roots of

2 — 2ax + a? = O respectively, then
AA=G b)A = 2G ) 24=G d) A% =
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94. The sum of the series1-3-5+4+2-5-8+3-7-11+...upton termis
n(n + 1)(9n? + 23n + 13) n(n — 1)(9n? + 23n + 12)

a) b)
6 6
0 (n+ 1)(9n? + 23n + 13) d) n(9n? + 23n + 13)
6 6
95. 13—-23433—-43+...4+493 =
a) 425 b) —425 c) 475 d) —475
96. The value of log; log; log, 256 + 2log 1 2, is
a) 2 b) 3 c)5 d)7
97. If1 +sinx +sin?x+...uptooo = 4+ 2+/3,0 < x < mwand x # g,thenxis equal to
5 2 2 T T
2z, = b) 25,2 9,7 )=
3°6 3°6 3°3 63
98. Ifthe sides of sides of a right angled triangle are in AP, then the sides are proportional to
a)1:2:3 b)2:3:4 c)3:4:5 d)4:5:6
99. 81 25 16,
The values of 3 log80 + 5log i 7 log s
a) log?2 b) log 3 a1l d) 0

100. Consider the following statement :
1. If a,, denotes the nth term of an AP, then
@ = Anik t An_k
" 2

2.In an AP, if the sum of m term is equal to the sum of n terms, then the sum of (m + n) term is always
Zero.

e 1,01 1 .1
3. The sum to infinity of the series =+ — +—+...is-.

3 15 35 2

Which of the statement is given above is/are correct?

a) (Dand (2) b) (2)and (3) c) (3)and (1) d) All (1), (2) and (3)
101. Ife%(ex + e>¥) = ay + a;x + ax? + -+, then 2a; + 23a; + 2%as + -+ is equal to
a)e b)e™ ! o)1 d)o
102 logp(logp x)
The value of a '°8v2 | is
a) log, x b) logy, x c) log,a d) log, b
103.If ay, a,, as, ..., @001 are terms of an AP such that Lo+ L 44— =10and a, + asp00 = 50,
aiaz  Aazas 4400024001
then |a; — a4001] is equal to
a) 20 b) 30 c) 40 d) None of these
104. If p, q,r are in A.P,, then pth, gth and rth terms of any G.P. are in
a) A.P.
b) G.P.

c) Reciprocals of these terms are in A.P.
d) None of these
105. The sum 1(1) + 2(2 1) + 3(3D)+...+n(n!) equal to
a)3(n)+n-3 b)(n+ 1! —(n—1)! c) (n+ 1) —1! d)2(n!)—2n—-1
106. The sixth term of an A.P. is equal to 2 the value of the common difference of the A.P. which makes the
product a,a4as least is given by

a)x =8/5 b)x =5/4 c)x=2/3 d) None of these
107. If the sum to first n terms of the AP 2, 4, 6,... is 240, then the value of n is
a) 14 b) 15 c) 16 d) 17

108. Three numbers whose sum is 15 are in AP. If they are added by 1, 4 and 19 respectively they are
in GP. The numbers are
a)2,5,8 b) 26,5,—16 c) 2,5,8and 26,5,—16 d) None of these
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109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

If1+ cosa + cos? a+...c =2—\/§,thena,(0 <a<m)is

T T T 3m
a) g b) g C) Z d) T
Let a, B are the roots of f(x) = ax? + bx + c,a # 0 and A= b? — 4ac.If a + B,a? + ? and a3 + B3 are in
GP, then
a)A+0 b) bA=0 c) cA=0 d)bc #0
If n geometric means be inserted between a and b, then the nth geometric mean will be

n n—1 n 1
Va(7)” Ma(3)" Ialg)” Da(3)
a a a a
The value of
1

@+w@—w+;@+m@—wwﬂw%

1 .
+ G+ =NE+yt +x?y?) + s
a) e*” + e* b) e** + e* c) ex*v* d) ex*+v*
The value of 2.357 is

2355 2355 2355 d) None of these
a) —— b) —— ) ——

1001 999 1111
Ifx,1,z arein A.P. and x, 2, z are in G.P., then x, 4, z are in
a) AP b) G.P. c) H.P. d) None of these
The sum of the series

2. 2, 2. 2.

Tz 223, 34, 25,
1! 2! 3! 41
a) 5e b) 3e c) 7e d) 2e
Iflog;, 343 = 2.5353, then the least positive integer n such that 7% > 107, is
a) 1 b) 6 )5 d) 4
If a, b, ¢ are three distinct positive real numbers which are in HP, then 3a+zb + 3ct2b i

andc = ¥,

a) Greater than or equal to 10
c) Only equal to 10
[floex _ logy _ loﬂ, then xyz is equal to
a-b b—c c—a
a)o0 b) 1
© x3n _ . x3n—2
fa=YnzoGmr? = Zn=1 G,
a)1 b) 0

2a-b 2c—-b
b) Less than or equal to 10
d) None of the above

¢ -1 d) 2
3n—-1

X then the value of a3 + b3 + ¢3 — 3 abcis
3n—-1)!

(

) -1 d) —2

5n+1 5 n
Two sequences < a, > and < b,, > are defined by a,, = log( ),bn = {log (E)} , then

a)<a, >isan AP.and < b, >isaG.P.

b) < a,, > and < b,, > both are G.P.
c) < a, >and < b, > both are A.P.
d) < b, >isaG.P.and < b,, > is neither an A.P nor a G.P.

Sum to n terms of the series T

a)

b)

<)

d)

1

3n-1

1

n3

3n+1D)(n+2)(n+3)
n3 + 6n? — 3n
6(n+2)(n+3)(n+4)
15n2 + 7n
nn+1)(n+5)
n3+ 6n?% + 11n
18n+1)(n+2)(n+3)

L 2.

3.

4

2.3.4.5

. is
3.4.5.6+ ’

If the sum of an infinite GP and the sum of square of its term is 3, then the common ratio of the first series

is
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a) 1l 1 2 3
b) = c) = d) =
)3 )3 )5
3 3 3 3 3 3
123. The nth term of the series = + —= + 2" will be
1 143 1+3+5
2 2 2 _
a)n?+2n+1 b)n +2n+1 C)n +2n+1 d)n 2n+1
8 4 4
124. Iflog 2,log(2* — 1) and log(2* + 3) are in A.P,, then 2,2*¥ — 1,2*¥ 4+ 3 are in
a) AP. b) H.P. c) G.P. d) None of these

125.If log, a +log, b +log,c =2
logg a +logz b +loggc = 2
logi6 a + log.¢ b + log, c = 2, then

3’ "8’ 3
27 2 32
b = — = — = —
)a g b=3c=73
) 32 b 27 2
C = — = — = —
=3P T8 T3
2 32 27
d = — = — = —
Ja=3.b=—,c=7
126. If the pth term of an AP be g and gth term be p, then its rth term will be
a)p+q+r b)p+q-—r Op+r—gq dp—q-—r
127. The sum of the series — + — + — + --- is equal to
20 4 6l
2 _ _1)2 2 _ 2 _
2) (e —1) b) (e—1) 0 (e”—1) a) (e”—2)
2 2e 2e e
128.1f |a| < 1 and |b| < 1, then the sum of the series a(a + b) + a?(a? + b?) + a®(a® + b3) + --- upto oo, is
a ab a? ab b a b? ab
b —_— d
a)1—a+1—ab )1—a2+1—ab C)1—b+1—a )1—b2+1—ab
129. 1/3 3_1)= 242 42 4y
If0 <y <2Y?andx(y” —1) =1, then-+_—+ =+ isequalto
3 3 3 3
y y 2y y
lo b) lo lo d) log| ———=
Y g<2—y3> . g<1—y3> ) g<1—y3> . g(1—2y3>
1 1 1 1
130. {a,} and {b,} be two sequences given by a,, = (x)2" + (y)2” and b,, = (x)2" — (y)2" for alln € N, then
a,a,as ... a, is equal to
x+y xX—=y xy
a) x—y b) =5~ e )3
131. The sum of the infinite terms of the series 25 s+ > 5+ 213 >+..is
32472 ' 724112 ' 112415
1 1 1 1
— b) — — d) —
2ET: )36 952 )72
132. The first term of a GP is 7, the last term is 448 and sum of all term is 889, then the common ratio
is
a)5 b) 4 c) 3 d) 2
133. Sum of infinite number of terms of a G.P. is 20 and sum of their squares is 100. The common ration of the
G.P.is
a)5 b) 3/5 c) 8/5 d) 1/5
134. If three real numbers a, b, ¢ are in harmonic progression, then which of the following is true?
1,1 . 1 1 1 .
a);,b,;arelnAP b)E,Z,EaremHP
c) ab, bc, ca are in HP d) %,g, 2 are in HP
135.i2 + i* + i®+...upto (2k + 1)terms, keN is
a)o b) 1 c) —1 d) k

136.1f a* = b, bY = c,c? = a, then value of xyz is
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a) 0 b) 1 )2 d)3
137.1f a4, a,, ... a, are in arithmetic progression, where a; > 0 for all i.

1 1 1 .
Then, \/a_1+\/a_2+\/a_2+\/a—3+”'+\/m+\/a_nls equal to
2 n—1 — d) None of these
o™ (n+1) b) 9 nn—1) )
2 Vag +/a, 2

138. Let n(> 1) be a positive integer then the largest integer m such that (n™ + 1) divides (1 + n +
n?+...+n'?7),is

a) 32 b) 63 ¢) 64 d) 127
139.1f 1, logs +/(317* + 2),log5 (4.3 — 1) are in AP, then x equals
a) logz 4 b) 1 —log; 4 c)1—1log,3 d) log, 3

140. The value of logg (1 + %) + logs (1 + %) + logs (1 + %) + -

1
+logs (1 + —) is

624

a)5 b) 4 c) 3 d) 2

141. In the expansion of 2log, x — log.(x + 1) — log.(x — 1) the coefficient of x ~* is
1

a) 5 b) —1 a1l d) None of these
142.If a, b, c are three unequal positive quantities in H.P., then

a) a®/? + ¢3/2 > 2bY%2  b)a® +c5 > 2b° c) a? +c? > 2b3 d) None of these

n n

143.1f the arithmetic mean of a and b is ana—l—i-Zn—l' then the value of n is

a) —1 b) 0 A1l d) None of these

144.If G is the GM of the product of r set of observation with geometric means G4, G5, ... G,
respectively, then G is equal to

a) logG; +logG, +...+logG, b) G4, G, ...., G,
c) logG,,logG,, ...., log G, d) None of the above
145. The sum of all 2 digit odd numbers is
a) 2475 b) 2530 c) 4905 d) 5049
146. The sum of series — + —— + —— + - 00 is equal to
123 345 567
1 1
a) ]ogEZ—E b) log, 2 ) 10g62+§ d)log,2+1
147. If log, ab = x, then the value of log, ab is
x—1 X X x+1
) x b)x—l C)x+1 d) X
148. The value of 1.1! + 2.2! + 3.3!+... +n.nl is
a) (n+ 1)! by(n+ 1)+ 1 gn+1)-1 d) None of these
149. The value of log, [log,{logs (logs 273)}] is
a)l b) 0 c) 3 d) 2

150. The sum to n terms of the series 22 + 42 + 62+... is
nn+1)2n+1) 2n(n+1)(2n+1) nn+1)(2n+1) nn+1)2n+1)
a) b) <) d)
3 3 6 9
151. [f arithmetic mean of two positive numbers is 4, their geometric mean is G and harmonic mean is

H, then H is equal to

a) G*/A b) A%/G? c) A/G? d) G/A?
152. The sum of the infinite series 1 + % + % %{5 + -+ is
1
a)e b) e? c) Ve d)=
e
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153.If a4, ay, ..., a, are in AP with common difference d, then the sum of the series
sind (cosec a, cosec a, + cosec a, cosec az+...+cosec a,,_1 CoSec a,) is

a) seca; —secay, b) cota; — cota, c) tana,; —tana, d) cosec a; = cosec a,
154. The sum of a GP with common ratio 3 is 364 and last term is 243, then the number of terms is
a) 6 b) 5 c) 4 d) 10

155. If a, b, ¢ be respectively the pth, gth and rth terms of a HP., then

bc ca ab
A=|p q r|equals
1 1 1

a)l b) 0 c) —1 d) None of these
156.1fq (% + %) ,b (% + %) ,C G + %) are in A.P., then

a)a,b,careinAP. b) %,%,%are in A.P. c) a,b,c are in H.P. d) i,%,% are in G.P
157. Iflog(x + z) + log(x — 2y + z) = 2log(x — z), then x, y, z are in

a) H.P. b) G.P. c) AP. d) None of these
158. If x, y, z are three consecutive positive integers, then

llogex+llogez+ L +1( L )3+---isequalto

2 2 2xz+1  3\2x2z+1

a) log, x b) log, y c) log, z d) None of these
159. The value of 91/3 x 91/9 x 91/27 % o, is

a)9 b) 1 3 d) None of these
160. The coefficient of x™ in the series 1 + az?x + (a+2b'x)2 + (a+3b'x)3 = .- 00 is

a) (ab)n b) eb.a_n C) ea.E d) ea+b_w

n! n! n! n!
161. If the 7" term of an H.P. is 1/10 and 12t term is 1/25, then 20t term is
1 by 1 oL

V37 e V35 49
162.1f2/3, k,5/8 are in AP, then value of k is

a) 15 b) 21 c) 12 d) 31/48

163. The sum of the series 1+ =.~ + l.iz + 3.13 + - 00is
34 5'42  7'4
a) log, 1 b) log, 2 c) log. 3 d) log. 4
164. Let f(x) be a polynomial function of second degree. If f(1) = f(—1) and a, b, c are in AP, then

f'(a), f'(b) and f'(c) are in

a) AP b) GP
c) HP d) Arithmetico-Geometric Progression
165. The sum of the series1-2-3+2-3-4+4+3-4-5+...tonterms is
ayn(n+1)(n+2) by(n+1)(n+2)(n+3)
1 1
c) Zn(n+1)(n+2)(n+3) d)z(n+1)(n+2)(n+3)

166. If AM and GM of x and y are in the ratio p: g, then x: y is

a)p—p?+q*p+yp*+q? b)p+Vp?*—a*p—yp*—¢q°

c) p:q Dp +Vp?+q*p—Vp*+¢?
167. If a and b are two different positive real numbers, then which of the following statements is true?
a) 2Vab > a+b b)2vVab <a+b c)2Vab=a+b d) None of these
168. The sum of
12 23 34

22 22 22 .

=4 + +... upto n terms is equal to
13 13423 13423433 p 9

a)

n—1 n n+1 n+1

b
n )n+1 n+2 n
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169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180. L

181.

182.

183.

184.

185.

(666 ....6)% + (888.....8)

n — digits n — digits is equal to

a) = (10n -1) b) = (10211 ~1) Q)= (10" —1)? d) None of these

IfH —1+ + - + +— thenthevalueofS —1+ + + - +an

a)H, +n b) 2n — H, c)(n—1)+H d)H, + 2n

The length of a side of a square is "a" metre. A second square is formed by joining the middle points of this
square. Then a third square is formed by joining the middle points of the sides of the second square and so
on. Then, the sum of the areas of squares which carried upto infinity is

a) a® b) 2a? c) 3a? d) 4a?

If the sum of n terms ofthe series
4 7 10 (3n-2) }
T+ttt sl+= (1—5n 1) , then [ is

4(571—1)
4 b 6 d
a) z )4 c) c )
0.5737373 ...is equal to
284 284 568 67
V397 ® 305 ? 599 9555
If x,y,z are in GP and a* = bY = c%, then
a) log, c = logy, a b) log, a =log. b c) log. b =log, c d) None of these

In a geometric progression consisting of positive terms, each term equals the sum of the next two
terms. Then, the common ratio of this progression equals

1 1 1
3)5(1—\/5) b)z\/g ) V5 d)z(\/g—l)
logs 2,logg 2logq, 2 are in
a) A.P. b) G.P. c) H.P. d) None of these

If p,q, 7 are in AP and are positive, the roots of the quadratic equation px? + gx + r = 0 are all real for

57
N
)P

> 43 b) |g—7| <43 c) Allpandr d)Nopandr

1 1 1
The value of (0.16)1°g2-5(§+3_2+3_3+"'°°), is
a) 2 b) 3 c) 4 d) None of these
logq(logp x) .

The value of
evalueof

a) logb a b) log, b c) —logy, b d) —logy, a
_+E+_+ Ly .is equal to
a)2log,2—2 b) 2 — log, 2 c) 2log. 4 d) log, 4

If §1, S, and S5 denote the sum of first nq, n, and n; terms respectively of an A.P., then i—l (ny, —ng) +
1

Sz _ S — =
nz (n3—ny) + T (ny —ny)

a) 0 b) 1 C) 515253 d) nin;ng
The sum of 100 terms of the series 0.9 + 0.09 + 0.009 ... will be
1 \100 100 1106 1110

a)1—(— b c)1-(— d ( )

)1 (10) )1+<10) )1 (10) 1+ 10
LetS, == + :+23 +...+ %,n = 1,2,3, ... Then S, is not greater than

1342 13+234.+n
1

2) 5 b) 1 c) 2 d) 4

Iflog,(3x2 + 11x) > 1, then x lies in the interval
a) (—4,1/3) b) (—4,2) ) [-4,1/3] d) (—o0,~4) U (1/3 )
If pth, gth and rth terms of a G.P. are x, y, z respectively, then x4~ "y""PzP~4 is equal to
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a)o b) 1 c) -1 d) None of these

186. | 53x?logio2 — p(¥+3)l0810 %5 then x equals to
1 1 1
a)1,—= b) 1 (o] [ d—=,1
)1,-3 ) ) 1,-3 ) -3,
187. ex—l—%(x—l)z+%(x—1)3—%(x—1)4+--- is equal to
a) log(x — 1) b) log x c) x d) None of these
188.1f e = gy 4 ayx + ayx? + -+, then
a)ay =1 b)a, =e <) ag = e® d) ag = e?
189. The coefficient of x™ in the expansion of lo ————),whennis odd, is
p 8e \Tixtxztx?
2 1 1 2
a) —— b) —— c) — d) —
n n n n

190. The harmonic mean between two numbers is 14 % and the geometric mean is 24. The greater

number between them is

a) 72 b) 54 c) 36 d) None of these
191. If the sum of the series 2,5,8,11, ...is 60100, then n, the number of terms, is
a) 100 b) 200 c) 150 d) 250
192. nth term of the series 1 + g + 512 + g +... will be
3n+1 3n—1 3n—2 3n+2
= b)—= S )=
2 4
193. Iflx| <landy =x — x?+ x?— x:+...,thenx is equal to
2 3 2 3 4
y y y y y
a)y +—+"=—+.. b)y —— +——— ..
YT, T3 YT T3 Ty
2 3 2 3 4
y y y y y
C)y+§+§+... d)y—iﬁ-i—zﬁ-...

194. The arithmetic mean of 7 consecutive integers starting with a is m. Then, the arithmetic mean of
11 consecutive integers starting with a + 2 is
a) 2a b) 2m ca-+4 dm+4

195-Theva1ueof10g2+2(§+§-5—13+§-é+---+00) is

1
a) log 2 + log 3 b)log 2+ 2 c) Elog 2 d) log 3

196.1If a4, a,, as, ..., ay4 are in arithmetic progression and a; + as + a9 + a5 + a9 + a4 = 225, then
a, +a, +az+...+ay3 + a4 is equal to

a) 909 b) 75 c) 750 d) 900
197 1f x > 1,y > 1,z > 1arein GP, then ! , L ) ! are in
1+logx 1+logy 1+logz
a) AP b) HP c) GP d) None of these

198. The series expansion of log{(1 + x)**(1 — x)17*},is
x? x* x©
2
) {1-2+3-4+5-6+ }
x? x*  x®
b){1-2+3-4+5-6+'"}
x? x* x©
2
2 {1_2+2_3+3_4+ }
d) None of these
199. Fifth term of a G.P. is 2, then the product of its 9 terms is

a) 256 b) 512 c) 1024 d) None of these
200. Iflogs x X log, 2x X log,, y = log, x2, then y equals
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a) 9 b) 18 c) 27 d) 81

201. Ifa,b,c are in H.P., then — ) ﬁ mwﬂl be in
a) A.P. b) G.P. c) H.P. d) None of these

202. Given that n AM’s are inserted between two sets of numbers a, 2b and 2a, b where a, b € R. Suppose
further that mth mean between these sets of numbers is same, then the ratio a : b equals

a)(n—m+1):m b)(n—m+1):n gn:(n—m+1) dm:(n—m+1)
203. IfS, L '2 + 2;3 i nt (n+1) , then lim,,_, ., S,, is equal to
a)3e b)5e c)7e d)9e
204. GM and HM of two numbers are 10 and 8 respectively. The numbers are
a) 5,20 b) 4,25 c) 2,50 d) 1,100
205. Which term of the GP 3,3v/3,9 ... is 2187?
a) 15 b) 14 c) 13 d) 19
206. The sum of all two digit natural numbers which leave a remainder 5 when they are divided by 7 is
equal to
a) 715 b) 702 c) 615 d) 602
207. The sum of the series 121' '22 + 222' |32 + 323' ?2 + -, is
a) 27e b) 24e c) 28e d) 25e
208. The sum of the integers from 1 to 100 which are divisible by 3 and 5, is
a) 2317 b) 2632 c) 315 d) 2489
209. If H be the H.M. between a and b, then the value of% + %, is
a) 2 b) ab 0 a+b d) None of these
a+b ab
210.1fa, = a® = 2,a,, = a1 — 1(n > 2),then ag is
a) 1 b) —1 )0 d) -2
211. The value of 0.234 is
232 232 232 232
I 390 ®) 5950 9500 D 3909
212. 2 .
The value of |logg s 4, is
a) —2 b) v—4 c) 2 d) None of these
213.Ina H.P. pt"* term is q and q*" term is p. Then, (pq)t" term is
p+q b) 0 pq
d)1
a) )51 )
214. The nth term of the sequence 4,14,30,52,80,114, ..., is
a)n?+n+2 b)3n?+n c)3n?—-5n+2 d) (n+1)2
215.If y = 3x + 6x2 + 10x3+..., then the value of x in terms of y is
a)1—(1-y)"/3 b)1—(1+y)/? A1+ @1+y)/? d)1-(1+y)"3
216. The coefficient of x™ in the expansion of log, (1 + x) is
(-prt (=Dt (=Dt (- 1)”
a) —~ b)—— c) ——— ]
) - ) n log, e ) - log, a d) 0g, €
217-Ifan—1+ + + +- + ++ ——, then
a) a0 < 100 b) a100 > 100 ) azoo < 100 d) None of these
218. P .22 2% 26 .
The sum of the infinite series Sttt ois equal to
2 4 _1)2 2
a)e +1 b)e +1 (e 1) (e +1)
2e 2e? 2e? 2e?

219. Three numbers are in GP such that their sum is 38 and their product is 1728. The greatest
number among them is
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220.

221.

222.

223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

a) 18 b) 16 c) 14 d) None of these

log, a log, b log, ¢ 34 —
iz = iz = Sg; and a 3b~*c = 1then A =

a) 3 b) 4 J5 d) -5
The cubes of the natural numbers are grouped as 13, (23, 3%), (43, 53, 63), ..., then the sum of the numbers
in the nth group is

a) %n3(n2 + 1)(n? + 3)
1
b) En3(n2 +16)(n? + 12)

CJn3 24 2)(n%+4
E(n+)(n+)

d) None of these
12422 12422432 12422432442

The sum of the series 1 + > + 2 + . + -, is

)3 b - Q=
a) se — c) — i

6 ¢ 6 € 6 e

o 1 © —1N -
Yire1 - 5o, 2™ 1) is equal to
a)e b)e? +e c) e? d)e?—e
IfS, =Xr—a, = %n(Zn2 + 9n + 13), then Y7_; +/a, equals

1 2

2) n(n2+ ) b) n(n2+ ) 9 n(n2+ 3) " n(n2+ 5)

Leta,b,cbeinAPand |a|] < 1,|b| < 1,|c| < 1.Ifx =14+ a+a?+...toco,y =1+ b + b?+...to
andz =1+ c+ c?+...00,then x,y,z are in

a) AP b) GP c) HP d) None of these
The 5th term of the sequence %%@é' ... is
1 b)1 2
a) = ) c) = d) @
3 5 3
If x, |x + 1|, |x — 1] are first three terms of an A.P., then the sum of its first 20 terms is
a) 360,180 b) 350,180 c) 150,100 d) None of these

If three numbers are in G.P., then the numbers obtained by adding the middle number to each of these
numbers are in

a) A.P. b) G.P. c) H.P. d) None of these
The fourth, seventh and tenth terms of a G.P. are p, g and r respectively, then

a) p? =q? +1? b)p? =qr c) q* =pr d)r? =p?+q°

If three real numbers a, b, ¢ are in H.P., then which one of the following is true?

a) %, b, % are in A.P. b) i,i, ﬁ are in H.P. c) ab,bc,caarein HP. d) %,%,% are in H.P.
Iflog(x +y) =log2 + %logx + %log y, then

a)x+y=0 b)x—y=0 c)xy=1 d)x?+xy+y2=0
If x210810% = 1000x, then x equals to

a) 10,v10 b) 1071,10v10 c) 10vV10 d) V10

The value of log, a X log. b X log, ¢, is

a)o0 b) 1 c) logabc d) 10

The number which should be added to the numbers 2, 14, 62, so that the resulting numbers may be in GP,
is

a)1 b) 2 c)3 d) 4

If sum of the first 2n terms of an AP series 2, 5, 8,... is equal to the sum of the first n terms of the AP series
57,59, 61,.., then n equals

a) 10 b) 12 c) 11 d) 13
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236.

237.

238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

1
+
7><11 11x15

1 1
a) = b) — c) = d) —
E 3 E c )3 )12
In a G.P. with alternatively positive and negative terms, any term is the A.M. of the next two terms. Then,
the common ratio of the G.P. is

The sum of the series 7 + +...1s

a) -1 b) -3 Q) —2 d) _%

If the set of natural numbers is partitioned into subsets S; = {1}, S, ={2,3), S3 = {4,5,6} and so on.
Then, the sum of the terms in S5 is

a) 62525 b) 25625 c) 62500 d) None of these
If a, b, c are in H.P., then
a—-b a b—c b c—a_¢ d) None of these
== b —_ ==
a)b—c c )c—a a C)a—b b

If three positive real numbers a, b, c are in AP and abc = 4, then the minimum possible value of b

is
a) 23/2 b) 22/3 9 21/3 d) 25/2
The GM of roots of the equation x2 — 18x + 9 = 0 is
a)3 b) 4 c) 2 d)1
The sum of the series 1 + 2.2 + 3.22 + 4.23 + 5.2* + .-+ 100.2%, is
a) 99 x 2100 b) 99 x 2100 + 1 c) 100 x 2100 d) None of these
The value of 0.2°8(G+5+56* ), is
a) 4 b) log 4 c) log2 d) None of these
The product (32)(32)1/6(32)1/36 .. .to oo is
a) 16 b) 32 c) 64 d) 0
Iflogy 2 +log, 4 +log, 16 +log, x = 6, thenx =
a) 4 b) 64 c) 32 d)8
If x,1, z are in AP and x, 2, z are in GP, then x, 4, z will be in
a) AP b) GP c) HP d) None of these
Ifin an A.P. a; =logypa,a,+1 =logio b and a,, 41 = logyc, then a, b, c are in
a) A.P. b) G.P. c) H.P. d) None of these
19 ¥t 1is equal to
ajn+ 10 b) 10n c) 55 d) 45
Ifa,b,c arein AP,; a,x,b are in G.P.and b, y, c are in G.P., then x2, b2, y? are in
a) H.P. b) G.P. c) AP. d) None of these
IfS=Xr0o M, then S equals
2n)!
a) x +x1 b) x — x1 J = (x +x 1 d) None of these

The value of )7, log (br 1) is

am n an+1 n+1 an+1

a) —log (b”) b) Elog( I ) ) —10g(bn 0 d) —log <b”+1>
The sum of the series 132 + 252 + 3 - 72+. .. upto 20 terms is
a) 188090 b) 189080 c) 199080 d) None of these
] 1+3x . 1t
08, T, is equal to
2 s 5x% 35x3 b) —5x 4 5x2 35x3

X == 3 x+— 3
O 5x? N 35x3 d) 5y 4 5x? N 35x3

X == 3 x+t— 3

Iflogg{log,(Vx + 4 4+ vx)} = 0, thenx =
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a)l 5 7 9
b) - - d)=
)3 93 )+
255. If 2%, 92%+3 = 7X+5 then x =
5log7 + 6log3 5log7 — 6log3 5log7 — 6log3 d) None of these
2) log 162 —log7 log 162 + log 7 2 log 162 —log7
256. Fifth term of an GP is 2, then the product of its 9 term is
a) 256 b) 512 c) 1024 d) None of these
257. Iflal <1,b =3~ 1 then a is equal to
( 1)k k (_1)k—1bk had (—1)kbk had (_1)k—1bk
Z b) 2 _— c) —_— d) _—
k! - (k—1)! (k+1)!

258. The sum of the seriesi+ﬂ+2+£+5—6+---, is
11 21 31 41 51
a)6e b)6e—1 c)5e d)5e+1

a+b b+c . 1 .
259. If —,b,——arein A.P,, then a,—, c are in
1-ab 1-bc b

a) A.P. b) G.P. c) H.P. d) None of these
260. If log 2,log(2™ — 1) and log(2"™ + 3) are in AP, then n is equal to
5 3
a) - b) log, 5 c) logz 5 d) 2
2 2 3
261. The sum of the series 1 + 1+—a TRE L 1+a+;' 4 s
—_ —_ 2a a
a)e e b)e e C)e +1 d)e +e
a—1 a+1 a—1 a—1

262. 54+9+13+..+nterms
74+9+11+..+12 terms 1

> then nis equal to

a)5 b) 6 c) 9 d)12
263. The sum to the infinity of the series 1 + + + + + .. 1S
a) 3 b) 4 c) 6 d) 2
264. Consider the sequence of numbers 121, 12321, 1234321, ... Each term in the sequence is
a) A prime number b) Square of an odd number
c) Divisible by 11 d) Form a GP
265. If A, A, are two AM’s, G, G, are two G.M’s and H,, H, are two H.M’s between two numbers, then 21::2 is
1 2
equal
H{H GG H.H GG
a)12 b)12 c)12 d)1z
G1G; HiH, A14; A4,

266. A student read common difference of an AP as -3 instead of 3 and obtained the sum of first 10
terms as -30. Then, the actual sum of first 10 terms is equal to
a) 240 b) 120 c) 300 d) 180

267. If the sum to 2n terms of the AP 2, 5, 8, 11,... is equal to the sum to n terms of the AP 57, 59, 61,
63,..., then n is equal to

a) 10 b) 11 c) 12 d) 13
268. "+1+yn+1 . . ;

The value of n for which ————==—is the geometric mean of x and y is

1 1

a)n = > b)n_2 con=1 dn=-1
269. In the sequence {1}, {2,3}, {4,5,6},{7,8,9,10}, ... of sets, the sum of the elements in 50th set is

a) 62525 b) 65255 c) 56255 d) 55625
270.1f 2logga = x,log, 2a = yandy — x = 4,then x =

a) 10 b) 16 c) 4 d)6

271. The product of n positive numbers is unity. Their sum is
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a) A positive integer b) Equal ton + % c) Divisible by n d) Never less than n

272. The value of 91/3 x 91/9 x 91/27 x w0 is

a)9 b) 1 c) 3 d) None of these

273. The sum to n terms of the infinite series 1.3% + 2.5% + 3.7%2+... ©
n n

a)g(n+1)(6n2+ 14n + 7) b)g(n+1)(2n+1)(3n+ 1)

c) 4n3 + 4n? +n d) None of the above
274.1f f(x) = cos? x + sec? x, then

a)f(x) <1 b)f(x) =1 l<f(x)<2 d) f(x) =2
275. If log,{logs(vVx + 5 + vx)} = 0 then x =

a)3 b) 4 c) 2 d) None of these
276.1fa,b,c,arein A.P,; b,c,d arein G.P. ¢, d, e, are in H.P,, then q, ¢, e, are in

a) A.P. b) G.P. c) H.P. d) None of these

277. The sum of the series
log, 2 —logg 2 +1ogq62 —logz, 2 +...is

a) e? b)log, 2 + 1 c) log, 3 —2 d) 1 —log, 2
278.1fy = 1+ x + x? + x3+. .., then x is equal to
y—1 1-y y d) None of these
a) b) —— c)
y y a—-y
279. The coefficient of x*° in the product (1 — x)(1 — 2x)(1 — 22x)(1 — 23x) ... (1 — 2%5x) is equal to
a) 2105 — p121 b) 2121 — 2105 c) 2120 _ pto4 d) None of these
280. Iflog;o 5 = x, then logs 1250 equals to
1 1 1 1
a)3—- )2+~ 3+ d2--
x x x x
281.1f a'/* = /Y = ¢1/Z and a, b, c are in GP, then x, y, z will be in
a) AP b) GP c) HP d) None of these
282. . 0 2n .
The sum of series )54 G S
a)e b)e™! c) 2e d) None of these
283.1fe* = y + /1 + y2, then the value of y is
1 1
a)e* —e™* b)z(ex—e‘x) c)e*+e™* d)z(ex+e‘x)

284. The AM, HM and GM between two numbers are 11i54, 15 and 12, but not necessarily in this order. Then, HM,

GM and AM respectively are

a) 15,12 144 b) 144 12,15 c) 12,15 144 d) 144 15,12
) ) 15 15 ) ) ) ) 15 15 ) )
285. If |x| < 1, then the coefficient of x3 in the expansion of log(1 + x + x?) is ascending powers of x, is
2 4 2 4
Z b) - _Z d) —=
) 3 ) 3 ) 3 ) 3

286. The value of = + = + = 4 -+ is
31 51 7l

1 -1 _1
a) ez b)e c)e d) e73

287. YYo= X x
Ify+3+5+ oo_2(x+3+5+ 00),then

a)y =2x b)logy = 2logx c)x’y=2x—y d) None of these
288. The sum of the first and third term of an arithmetic series is 12 and the product of first and
second term is 24, then first term is
a)l b) 8 c) 4 d)6
289. If the sum of the roots of the equation ax? + bx + ¢ = 0 be equal to the sum of the reciprocals of their

squares, then bc?, ca?, ab? will be in
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290.

291.

292.

293.

294,

295.

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

a) AP b) GP c) HP d) None of these

If1+ % + % + ---tontermsis S, then S is equal to

2) n(n+3) b) nn+2) 9 nn+1)(n+2)
4 4 6

Three numbers form a GP. If the 3rd term is decreased by 64, then the three numbers thus obtained will
constitute an AP. If the second term of this AP is decreased by 8, a GP will be formed again, then the
numbers will be

d) n?

a) 4,20, 36 b) 4,12, 36 c) 4,20,100 d) None of these
Number of values of x for which [x], sgn x, {x}{x # 0} are in AP, is
a)o b) 2 c) 3 d) <5
If y = 21/198x8 then x equal to
a)y b) y? o) y3 d) None of these
Ifa,b,carein AP, b —a,c —bandaareinG.P., then a: b:cis
a)l1:2:3 b)1:3:5 c)2:3:4 d)1:2:4
The HM of two numbers is 4. Their AM is A and GM is G.If 24 + G? = 27, then A is equal to
a)9 9 c) 18 d) 27
b) 2
IfS, =13+ 23+...4n%and T, = 1 + 2+... +n, then
a) S, =T, b)S, =T Q) S, =T?2 d)S, =T3
: 1 .
Ifaq,a,, ..., a,,q are in AP, then e + ma T o is
n—1 1 n+1 n
b) c
a10n+1 a10n4+1 a10n+1 10n+1

Ifd, e, f are in G.P. and the two quadratic equations ax? + 2 bx + ¢ = 0 and dx? + 2 ex + f = O have a

common root, then
f

a) %,%,Eare in H.P. b)g,%,fare in G.P. c) abf = aef + cde d) b2df = ace?
Ifa,b,c,d bein HP, then
a) a’ +c? > b? + d? b) a? + d? > b? + ¢? c) ac + bd > b% + ¢? d) ac + bd > b? + d?

In an AP the sum of any two terms, such that the distance of one of them from the beginning is
same as that of the other from the end, is

a) First term b) Sum of first and last terms
c) Last terms d) Half of the sum of the series
An infinite GP has first term x and sum 5, then
a)x < —10 b)—-10<x <0 c)0<x<10 d)x > 10
IfYra, = %n(n + 1)(n+ 2) foralln > 1, then lim,,_,, Z;l:l% is
a) 2 b) 3 c) 3/2 d) 6
_ 1, 1+2 142440

LetS, =G+ st to s on=123 .
Then, S, is not greater than

1
SE b) 1 )2 d) 4
The sum of the series log, 2 — logg 2 + logg 2 — -+, is
a) e? b)log, 2+ 1 c) log, 3 -2 d) 1 —log, 2

In a sequence of 21 terms, the first 11 terms are in AP with common difference 2 and the last 11
terms are in GP with common ratio 2. If the middle term of AP be equal to the middle term of the

GP, then the middle term of the entire sequence is

1 1 2 1
a) __0 b)_O 0) 3_ d)—3—
31 31 31 32

Iflog,, 27 = a, then logg 16 =

Page|19



307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

3—a 3—a 4 —a 4+ a
b (2) 3 (
a)3+a )4(3+a) C)34+a )3 4—q

If x =log; 5, y = log;7 25 which one of the following is correct?

a)x<y b)x =y x>y d) None of these
If there be n quantities in G.P., whose common ratio is r and S,,, denotes the sum of the first m terms, then

the sum of their products, taken two by two is

T T r+1

a) S Sm-1 b) T'-l-—lsm Sm-1 c) msm Sm-1 d) - Sm Sm-1
If the altitudes of a triangle are in AP, then the sides of the triangle are in
a) AP b) HP
c) GP d) Arithmetic- geometric progression
If H is the harmonic mean between P and Q, then the value of% + g is
a) 2 P 1 P+

P+Q 2 PQ

If x = log,(bc),y = log,(ca) and z = log.(ab), then which of the following is correct?
a)x+y+z=1

b ! + ! + ! =1
) T1% 1+y 14z
cxyz=1

d) None of these
If a, b, c be in GP, then log a™, log b™,log c™ will be

a) AP b) GP c) HP d) None of these

If the lengths of sides of a right angled triangle are in A.P., then their ratio is

a)2:3:4 b)3:4:5 c)4:5:6 d) None of these

Ifa, b, c are in AP then 109%+10 10bx+10 10cx+10(x + () are in

a) AP b) GP only whenx >0  ¢) GP forall x d) GP only when x < 0

The set of all possible values of x for which 13 is the AM. of 5** and 5%, is
1

a) 5,5 b) {—1,1} c) {0,1}

The sum of the series 1% — 23 + 3% — 42 + 52 — 62 + ... — 20082 + 20092 is

d) None of these

a) 2019045 b) 1005004 c) 2000506 d) None of these

If the sum of n terms of the series 23 + 43 + 63+...is 3528, then n equals to

a) 10 b) 7 c) 8 d)6

IfaTer, b,% are in HP, then a, b, ¢ are in

a) HP b) AP c) GP d) None of these

If AM of two numbers is twice of their GM, then the ratio of greatest number to smallest number
is

a) 7 — 43 b) 7 + 4v3 c) 21 d) 5

The difference between two numbers is 48 and the difference between their arithmetic mean and

their geometric mean is 18. Then, the greater of two numbers is
a) 96 b) 60 c) 54 d) 49

Iflog(1 — x + x2) = a;x% + azx3 + ---, then az + ag + aq + -+ is equal to

2 1
a) log 2 b) §log 2 ) §log 2 d) 2log 2
a+lppntt . .
IfW be the harmonic mean between a and b, then the value of n is
a) 1 b) —1 )0 d) 2

the sum of n terms of the infinite series
1:324+2-524+3-724+...00is
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a)g(n+1)(6n2+14n+7) b)%(n+1)(2n+1)(3n+1)

c) 4n? +4n% +n d) None of the above
324. The sum of the series 5.05 +1.212 + 029088+... 0 is

a) 6.93378 b) 6.87342 ¢) 6.74384 d) 6.64474
325. The value of 21/4,41/8,81/16 o is

a) 1 b) 2 ¢) 3/2 d) 4

326. The value of

a’x?  a*x* 2 a3x®  a®x5 2
1+ + +- )] —lax+ + + -] is

20 4l 3t 5
a) e* b) e~@* c)0 d)1
327.4 +22_T+33_T+i_3'+...ooequals
a) be b) 4e A 3e e
328. 1)+ (logz,gln)2 n (loie'n)4 4 i)S equal to | |
1 1 !
o b~ ) 5 +n) Dy re™

329. The sum of first 10 terms of the series

(x +§)2 + (x? +$)2 + (3 +$)2 + s

x20 — 1Y) [x?2 +1
a)<x2_1>( )+ 20
x® -1\ /x11+1
b)<x2_1>< . >+20
18 — 1\ /x11 — 1
9 <x2_1>< S >+20
d) None of these
330.If x =X pa™y = Dmob™ z = Yp—o c", where a, b, c are in AP.such that |a|] < 1,|b| < 1,and |c| < 1,
then x,y, z are in
a) A.P. b) G.P. c) H.P. d) None of these
331. 150 workers were engaged to finish a piece of work in a certain number of days. 4 workers dropped the

second day, 4 more workers dropped the third day and so on. It takes eight more days to finish the work
now. The number of days in which the work was completed is

a) 15 b) 20 d) 25 d) 30
332.1f q, b, ¢ are distinct positive real number and a? + b% + ¢2 = 1, then 3(a?b2c?)1/3 is
a) Less than 1 b) Equal to 1 c) Greater than 1 d) Any real number

333. If positive numbers a™1, b1, ¢~ are in AP, then the product of roots of the equation x? — kx + 2h1%1 —
al®t — %1 =0, (k € R) is

a) >0 b) <0 c)=0 d) None of these
b-c c-a a-b’
a)o b) 1 c) abc d) None of these

335. IfS, =nP + %n(n — 1)Q, where S,, denotes the sum of the first n terms of an AP, then the

common difference is
a)P+Q b) 2P + 3Q c) 29 d) 9
336.1f {a,} is a sequence with a; = p and a,, — a,_; = ra,,_4 for n > 1, then the terms of the sequence

are in
a) An arithmetic progression b) A geometric progression
¢) A harmonic progression d) An arithmetic-geometric progression
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337.1fa, b, c,d are in H.P., then ab + bc + cd =

a) ad b) 2ad c) 3ad d) None of these
338.1f (1 — p)(1 + 2x + 4x? + 8x3 + 16x* + 32x%) = 1 — p®,p # 1 then avalue of p/x is

a) 1/2 b) 2 ) 1/4 d) 4
339.1fq, b and c are in AP, then 29¥*1 2bx+1 7¢cx+1 5 + () are in

a) AP b) GP only when x > 0

c)GPifx <0 d) GP
340. The coefficients of x™ in the expansion of log, (1 + x) is

n-—1 n-—1 n-—1 —_1\n

a) % b) &loga e c) &loge a d) (1) log, e

341. LetH, =1+ 1 + 1 R l, then the sum to n terms of the series % + 12”2 1z+22+32 .-, is
2 3 n 1 1°+2 1°4+2°+43
4 4 1 4 4 2 n

3t -1 PI3tty )3t V3t =301
342.1f a4, a,, as, ..., a, are the n arithmetic means between a and b, then 2 }}7; a; equals

a) ab b)n(a + b) ¢) nab 0 : b)

343. If m is a root of the given equation (1 — ab)x? — (a? + b?)x — (1 + ab) = 0 and m harmonic means are
inserted between a and b, then the difference between the last and the first of the means equals

a)b—a b) ab(b — a) c) a(b —a) d) ab(a — b)
344.1f a, b, c are in AP, then 3¢, 3%, 3¢ shall be in
a) AP b) GP c) HP d) None of these
345. Ifi+L = l+l and b # a + c,then a, b, c are in
b—a b—c a c
a) AP b) GP c) HP d) None of these

346. 1t S denotes the sum to infinity and S, the sum of n terms of the series 1 + % + % + % + -+, such that
101
a)8 b) 9 c) 10 d) 11
347. Three numbers are in AP such that their sum is 18 and sum of their squares is 158. The greatest
number among them is
a) 10 b) 11 c) 12 d) None of these

1 4 9 16 .
348. + + + + ---to oo is equal to
1234 = 3456 5678 78910

S—-5,< To00’ then the least value of n is

a) %loge 2— % b) ; —log. 2 ) % —log. 2 d) None of these
349.1fa=1+logxy z b =1+logy zx,c =1+ log, xy, thenab + bc + ca =

a)0 b) 2abc c) abc d) a? + b? + ¢?
350. Geometric mean of 7,7%,73, ... 7" is

a) 75 b)7 c) 72 d) 7"
351. The sum of series1 —34+5—7+9— 11+ - ton terms is

a) —n, when n is even b) 2n, when n is even c) —n, when n is odd d) 2n, when n is odd
352. The sum of integers from 1 to 100 that are divisible by 2 or 5 is

a) 3000 b) 3050 c) 4050 d) None of these
353.1f y = 3*~1 4+ 37*71(x real), then the least value of y is

a) 2 b) 6 c)2/3 d) None of these
354. The arithmetic mean of first n odd natural number is

a) n? b) 2n an d) 3n

355. A GP consists an even number of terms. If the sum of all the terms is 5 times the sum of the terms
occupying odd places, then the common ratio will be equal to
a) 2 b) 3 c) 4 d)5
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356. If sum of the series Y5, 7™ = S for |r| < 1, then sum of the series Yoy 72", is

S? 2S S?
a) S b c) —— d
) )25+1 )52—1 )25—1
357. IfT, = 1 (n+2)(n+3)forn=123,..,then I SRR S 14 equal to
4 T, T T2003
4
2) 006 b) 4003 9 4006 q 4006
3006 3007 3008 3009
358. e 1 :
The sum to n terms of the series NN + NI +..1is
1 1
a)vV2n+1 b)v2n+1-1 c)zv2n+1 d)z(v2n+1—1)

359. The sum of all the products of the first n natural numbers taken two at a time is
1 n?
_ - b) — (5 — —
a) 24n(n D(n+1)(3n+2) ) 15 (n—1Dn-2)

! d
) gn(n +1D(n+2)(n+5) ) None of the above

360. If x # 0, then the sum of series 1 + % + 23—x|2 + 34—x|3 + - to o0, is

2) e*+1 b) e*(x—1) 0 e*x—1)+1 d) None of these

X X

361. If the sum of first n terms of an AP is c¢n?, then the sum of squares of these n terms is

) n(4n? — 1)c? b) n(4n? + 1)c? 9 n(4n? — 1)c? q n(4n? + 1)c?

6 3 3 6

362. If the roots of equation x3 — 12x2 + 39x — 28 = 0 are in AP, then their common difference will be

a)t1 b) +2 c)+3 d)+4
363.1Ifa,b,c,d are in G.P. and a* = bY = c? = d%, then x,y,z,u are in

a) A.P. b) G.P. c) H.P. d) None of these
364. The value of ve rounded off to three decimal places, is

a) 1.648 b) 1.650 c) 1.652 d) None of these
365. The 4th term of a HP is 3/5 and 8th term is 1/3, then its 6th term is

a)1/6 b) 3/7 c) 1/7 d) 3/5

366.1f a,b, c,d and p are different real numbers such that (a? + b? + ¢2) p? — 2(ab + bc + cd) p +
(b%? 4+ c? +d?) < 0,thena,b,c,d are in

a) AP b) GP c) HP d)ab = cd
367. [f the 7th term of HP is 1io and the 12th term is %, then the 20th term is
) ! b) ! ) ! d) !
a) — — c) — —
41 45 49 37
368. The expansion of log(1 + 3x + 2x2) is
5 9 17 5 9 17
22,72 .3 11 4 b 22,7 3 2 4
a) 3x 4x +3x 4x +...00 ) 4x 4x +3x 2 xX*+... 00
5 9 17 5 9 17
2 2.7 3 17 4 d) —2y — 242 243 _ 2" 4
c) 3x 2x +3x 4x +...00 ) —3x 4x 3x 4x ...00
369.

The 5th term of the series %0,% ’?,5, .. 1S

1 2
a) — b) 1 c) = d) E
3 5 3
370. If a and b are two different positive real numbers, then which of the following relations is true
a) 2vab > (a + b) b) 2vVab < (a + b) c) 2vab = (a + b) d) None of these

371.Iflog, sinx — log, cosx — log, (1 — tan?x) = —1, then x =
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372.

373.

374.

375.

376.

377.

378.

379.

380.

381.

382.

383.

384.

385.

386.

T
8
The sum of the series

x—=1 1 x%-1 1 x3-1
x+1 2 (x+1)2 3 (x+1)3

nm T nmom
a) > +gn€Z bynn—o,nez )+t mEZ d) None of these

+ .-+, is equal to

a) log, x b) 2log, x c) —log.(x+1) d) None of these
o  2n%+4n+1, 1

Y ——isequal to

a)2e —1 b)2e + 1 c) be—1 d) 6e +1

In the four numbers first three are in GP and last three are in AP whose common difference is 6. If the first
and last numbers are same, then first number will be

a) 2 b) 4 c)6 d)8

If(m+ 1™, (n+ 1)™Mand (r + 1)™ terms of an AP are in G.P; and m, n,  are in HP, then the ratio of the
first term and common difference of this AP is

a)n/2 b) —n/2 Q) n/3 d) —n/3
%.%4.% " aual
11 equals
1+§+a+'"
-1
a)e+1 b) ¢ Je—1 d) None of these
e+1

If an infinite geometric series the first term is a and common ratio is r. If the sum of the series is 4
and the second term is 3/4, then (a, r) is

a) (4/7,3/7) b) (2,3/8) c) (3/2,1/2) d) (3,1/4)

5 13+23+.+k3
k=1143+5+.+(2k-1)

a) 22.5 b) 24.5 c) 28.5 d) 32.5

. x?  x* 2. . .
The expansion of (1 toto ) is ascending powers of x, is
2 x4- x6

a) X
T4ttt

2%2x2  2%x*
2! + 41
2x% 23x* 254 x°
2! + 4! + 6!
d) None of these
If tann® = tan m0, then the different values of 6 will be

is equal to

b) 1+

+ -

)1+

a) AP b) GP c) HP d) None of these
If1i2+$+3i2+ ~-tooo = 1T?Z,then1—12+3iz+é+ -- equals
a) m?/8 b) m?/12 c) m?/3 d) m?/2
If a, b, c are in G.P., then log, 4,logy, 4,log. A are in
a) AP. b) G.P. c) H.P. d) None of these
258 4 2cosb jg greater than
D1z b) V2 Q) 22 a) ,(1-%)
After inserting n A.Ms between 2 and 38, the sum of the resulting progression is 200. The value of n is
a) 10 b) 8 9 d) None of these
Let x € (1, ) and n be a positive integer greater than 1. If
falx) =——— L ——, then (n)/n(®) equals to

logzx logzx " lognx
a) n* b) x™ c) n™ d) n™

The sixth term of an AP is equal to 2. The value of the common difference of the AP which makes the
product T, T,Ts least, is given by
a) 8/5 b) 5/4 c) 2/3 d) None of these
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387. Sum of n terms of series 12 + 16 + 24 + 40+. .. will be
a)2(2"-1) +8n b) 2(2" —1) + 6n c) 32" —-1) +8n d)4(2"—-1) +8n

a 1 .
388. For a sequence < a, >,a; = 2 and —2 = ~. Then, ¥29. a,is
n

20 1 d) None of these
a)7[4+19x3] b)3(1—3ﬁ) c) 2(1 — 329 )
389. ; — (x)om e — ()37 — (V)37
If < a,, > and < b,, > be two sequences given by a,, = (x)z" + (y)z™ and b,, = (x)2" — (y)z" for alln € N.
Then, a,a,a; ... a, is equal to
x+y xX—=y xy
a)x—y b) - )5 @)
7x X
390. The coefficient of x™ in the expansion of e;;e ,is
n—-1 _9\n n—-1 n n—1 _o\n-1
2) 41+ (1-2) b) 4"t 42 0 4" 1 + (=2) d) None of these
n! n! n!
391.1f |a| < 1,then 1 + 2a + 3a? + 4a3+...is equal to
1 1 1 1
a b c d)———
)1—a )1+a )1+a2 )(1—61)2
392.1fa,b,c,d are in G.P,, then (a3 + b3)™1, (b3 + ¢3)71,(c® + d3) L arein
a) A.P. b) G.P. c) H.P. d) None of these
393. If the sum of 12th and 22nd terms of an AP is 100, then the sum of the first 33 terms of the AP is
a) 1700 b) 1650 c) 3300 d) 3400
394. If arithmetic mean of two positive numbers is 4, their geometric mean is G and harmonic mean H, then H
is equal to
G*? A? A G
a) — b) — ) — d) —=
)= et ) = )25
395.1f10%"1 + 107*"1 = é, then x equals to
a) +logqo 3 b) 2log; 10 c) logz 3 d) log, 10
396. If x@ = xP/2zP/2 = z¢ then a, b, ¢ are in
a) A.P. b) G.P. c) H.P. d) None of these
397. jog = 4 L3 135 i
The sum of the series 5 V1232 T Tosace T 0, is
a)e—1 b)el/?2 -1 ce24e d) None of these
398.1fay,a,,as, ..., a, are in A.P.and a; > 0 for each i = 1,2,3, ..., n, then ¥7C1 ZEm 1/31 775273 IS equal to
r+1 0 & T4
n+1
a) 273 1/3 1/3 2/3
an/_1 + an/_lal/ + al/
n—1
b) 373 1/3 2/3
a,” ta, +aj
n—1
c) 23 1/3 _1/3 2/3
a, ta, a' +taj
n+1
d) =273 173 _1/3 . _2/3
Ay T Ay T a4

399. The harmonic mean of two numbers is 4 and the arithmetic and geometric means satisfy the relation
2 A+ G? = 27, the numbers are

a)6,3 b) 5, 4 c)5-25 d)-3,1
400. If 32*¥*1 4%-1 = 36, thenx =
a) logs¢ 48 b) log,g 36 c) logy, 12 d) log, 24
401.1fp,q,7,s € N and they are four consecutive terms of an A.P., then pth, gth, rth and sth terms of a G.P. are
in
a) A.P. b) G.P. c) H.P. d) None of these
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402.

403.

404.

405.

406.

407.

408.

409.

410.

411.

412.

413.

414.

415.

416.

417.

23 34

+ 224 —22 1 4pterms equals
13423 © 13423433 q

2 3 1
a) (n:l-l) b)(n:l-l) ) (n:l—l) d)(n+1>

1

N | =

2
2

ey
w

. . 1 1 .
Ifaq,a,,as, ...,a, arein AP, where a; > 0 for all i, then value of\/a_1+m+\/a_2+\/£+...+an_1+m is equal
to
n—1 n+1 n—1 n+1

a) — — b) ——F— A —_ — d) ———

\/a_1+ an \/Cl_1+ an \/a_l_ an \/a_l_ an

— 942 _ .
Ify = 2x° —1,then  + — + <+ - 0 equals to
y+1 1+y 1-y 1+ 2y

oge (1) loge (=) loge (755 o8 (7=,

a) log, y—1 b) log, 1=y c) loge 1ty d)ogl_zy

The interior angles of a polygon are in AP. If the smallest angle be 120° and the common difference be 5,
then the number of side is

a) 8 b) 10 )9 d) 6
Iflog, (4x'°85% + 5) = 2logs x, then x equals to

1
a) 4,5 b) —1,5 c) 4,—1 d)5,2
Leta,b,cbeinAP.If0 < a,b,c < 1,x =XYy-0a™,y = Xm=ob™and z = Y5, c", then
a)2y=x+2z b)2x =y +2z c)2z=x+y d)2xz =xy +yz

3

If x2(082%=3) = %, then x equals to
a) 2 b) 3 )5 d) 6
If every terms of a GP with positive terms is the sum of its two previous terms, then the common ratio of
the series is
a) 1 2 -

) b) - q¢§ 1

V5

If ny,ny, ns, ..., n1gg are positive real numbers such that n; + n, + n3+... +n,90 = 20
And k =ny(n, + n3 + ny)(ns + ng+... +n9)(nyo+... +n44) ... (.. +n499), then k belongs to

d)

V541
2

a) (0,100] b) (0, 128] c) [0, 144] d) None of these
If a, b, c are in AP, then the straight line ax + by + ¢ = 0 will always pass through the point
a) (-1,-2) b) (1,-2) ) (=1,2) d) (1,2)
If% = By + Byx + Byx? + -+ + B,x™ + ---, then B,, — B,_; equals
1 1 1 1
a) — b) ———— ) ———— 41
n! (n—1)! n! (n—1)!

a+bx _ b+cx _ c+dx

If = (x #0), thena, b, c,d are in
a—bx b—cx c—dx
a) AP b) GP c) HP d) None of these
[} 1 2 0 1.
Y2, e %, then ;2 — is equal to
2 2 2
2) n° b) nt J n° d) None of these
24 3 6

Jairam purchased a house in Rs 15000 and paid Rs 5000 at once. Rest money he promised to pay in annual
installment of Rs 1000 with 10% per annum interest. How much money is to be paid by Jairam?

a) Rs 21555 b) Rs 20475 c) Rs 20500 d) Rs 20700
Ifa,b,c arein A.P., then a + i,b + i,c + iare in

bc ca ab
a) A.P. b) G.P. c) H.P. d) None of these

The sum of the series
12 28 50 78 ]

i-l—;-l—m-i—;-l— e, 1S

a)e b) 3e c) 4e d) 5e
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418.

419.

420.

421.

422.

423.

424,

425.

426.

427.

428.

429,

430.

431.

432.

433.

o1 2 3 4 :
The sum of the series Exz +§x3 + Zx4 +Ex5 + s

X X _ X d) None of these
a)1+x+log(1+x) b)l—x+10g(1 x) c) 1_l_x+log(1+x)
e . (1\% 11\t 171\ .
The sum of the infinite series (E) +3 (5) +s (5) + - is
1 1 1 1 3
a) Zloge 2 b) Eloge 2 c) gloge 2 d) Zloge 5
Let T;,, be rth term of an AP whose first term is a and common difference is d. If for some positive
integersm,n,m #n, T, = %and T, = %, then a — d equals
b 1 1 1
a)0 )1 0 — A= +=
mn m n
The sum of
C+2D)" T+ (x+2)"2(x+ 1)+ (x +2)"3(x + 1)%+...+(x + 1)* Lis equal to
a) (x+2)"2% - (x+1)" b) (x +2)" 1 —(x+ D1
x+2)"—(x+1D" d) None of these
If a, b, c are in GP and x, y are arithmetic mean of a, b and b, c respectively, then % + i is equal to
2 3 b b
a)— b) — c) — d) =
) b ) b ) 3 ) 2
The sum of 24 terms of the following series V2 + /8 + /18 + v32+...1s
a) 300 b) 200v2 c) 300v2 d) 250v2
The sum of the series 13 + 23 + 33+...+153 is
a) 22000 b) 10000 c) 14400 d) 15000
The value of a'°80*, where a = 0.2, b = /5,
X = l+l+i+...00,is
4 8 16
a) 1 b) 2 c)1/2 d) 4
If the sum of first n natural numbers is 1/5 times the sum of their squares, then the value of n is
a)5 b) 6 c)7 d) 8
The sum of series 1 + — + —— + —— + - o0 is
42! 164!  64.6!
)e+1 b)e—l )e+1 d)e—l
a c
2v/e 2\e Ve Ve
The sum of the squares of three distinct real numbers which are in G.P. is S2. If their sum is a S, then
1 1
a)l<a?<3 b)§<a2<3 cl<a<3 d)§<a<1
4 7 10 .
1 +E+§+5—3+---toools
) 16 b) 11 ) 35 q 7
a) — — c) — —
35 8 16 16
If a, b, c are in H. P., then the value ofz%z + % is
a)l b) 2 c)3 d) None of these
The sum of the series (1 +2) + (1 + 2 + 22) + (1 + 2 + 22 + 23)+...upto n terms is
a)2™? —n—4 b)2(2"—-1) —n c) 2"l —n d)2ntl —1
The sum of the series — — —=— 4 —>7_ _
48 4812 481216

3 3 2 3 3 1 2 1
—__Z b) |=—= S d [——=
a)ﬁ 2 )\/; 2 C)ﬁ 2 )\/; 2

2 3
The value of 1 — log 2 + 4282 _ (o824
21 31
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434,

435.

436.

437.

438.

439.

440.

441.

4472,

443,

444,

445,

446.

447,

448.

449,

1
a) log 3 b) log 2 9 > d) None of these

If the ratio of the sum of n term of two AP’s be (7n + 1): (4n + 27), then the ratio of their 11th term will be

a)2:3 b)3:4 c)4:3 d)5:6
The value of 2.357 is
2355 2355 2355 d) None of these
a) —— b) —— ) ——
999 1000 1111
The value of 1 + 12%2 + 1+:l+3 + 1+2;3+4 + - is
) e b) 2e ) 3¢ a2
a c) — —
2 5
Sum of first n terms in the series cot™ 3 + cot™ 7 + cot™* 13 + cot™1 21 + ... is given by
n n+ 2
-1 -1
a) tan (—n n 2) b) cot ( )
c)tan!(n+1) —tan™11 d) All of these
Maximum value of n for which }*;,1 > >} (n + %) is
a) 4 b)5 J6 )7
If x'® = y?! = 228, then 3,3 10g,, x,31og, y, 7 log, z are in
a) A.P. b) G.P. c) H.P. d) None of these

If, for 0 < x < m/2,y = exp[(sin? x + sin* x + sin® x + --- ) log, 2] is a zero of the quadratic equation

x? — 9x + 8 = 0, then the value of

sinx+cosx .

sin x—cos x’

a)o0 b)2 ++/3 c)2—-+3 d) None of these
Leta,p,q,7,s € R ~ {0}.
If 3a? +2(%—§)a+piz+q%+r%— 2($+qir+i) < 0 for some real a, then p, q,r, s are in
a) AP b) GP ) HP d) AGP
The sum of series — — — + — — -+ 00 is equal to
12 23 34
4
a) 2log, 2 b)log,2 —1 c) log, 2 d) log, (—)
e
If x108x(x*~4x+5) — (x—1),thenx =
a) 1 b) 2 c) 4 d)5
If 2(y — a) is the H.M. between y — x and y — z,thenx — a,y — a,z — a are in
a) A.P. b) G.P. c) H.P. d) none of these
2
The sum of the first n terms of the series 12 + 2.22 + 32 + 2.42 + 52 + 2.62+ . .is "2 where n
is even. When n is odd the sum is
1 2 2 2
) 3n(n+ 1) b) n‘(n+1) 0 n(n+ 1) a) [n(n + 1)]
2 2 4 2
f1+A+ 24+ 42 =1+ DA+ 221 + 1) + 28)(1 + A19), then the value of n is (wheren € N)
a) 32 b) 16 c) 31 d) 15

The solution of the equation
x+D+x+4)+(x+7)+...+(x + 28) = 155is
a) 1 b) 2 03 d) 4
Let a, be nth term of the GP of positive numbers. Let 1% a,, = a and Y% a,, = B, such that a # 3,
then the common ratio is
o B @ B
> b) — — d) =
) )= I |5 ) |2
99th term of the series 2 + 7 + 14 + 23 4+ 34 ... is
a) 9998 b) 9999 c) 10000 d) 100000
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450.

451.

452.

453.

454,

455.

456.

457.

458.

459.

460.

461.

462.

463.

464.

465.

466.

If a, b, ¢, d and p are distinct real number such that (a? + b? + ¢?)p? — 2(ab + bc + cd)p + (b* +
c?+d?» <0,thena,b,c,d

a) are in AP b) are in GP c) are in HP d) satisfy ab = cd
If 2p + 3q + 4r = 15, then the maximum value of p3¢°r” is
4 .95 5.7
a) 2180 b) 52153 9 ;17 .79 d) 2285
The number 111...1 (91 times) is a/an
a) Even number b) Prime number c) Not prime d) None of these

If x| < 1, then the sum of the series
1+ 2x + 3x2 + 4x3+... 00 will be

1 1 1 1
a)l—x b)1+x C)m d)m
The value of 5v108577v10875 jg
a) log2 b)1 )0 d) None of these

If x4, x5, x3, ... X, are in HP
Then, x1x, + x3x3+... +x,_1X, is equal to

a) (n+ Dxyx, b) (n — Dxyx, C) N x Xy d) (n? — Dx;x,

Leta, b, c arein GP and 4a, 5b, 4c are in AP such that a + b + ¢ = 70, then value of b is

a)5 b) 10 c) 15 d) 20

If three unequal numbers p, g, r are in HP and their squares are in AP, then theratiop : q : r is
a)1-v3:2:1+v3  b)1:v2: 3 ) 1:—V2:43 d)1FV3:-2:1£+3
Ifx=1+2 +%+%+%+ ---,then x71 is equal to

a) e? b) e? c) el/2 d) None of these

L 1,1 1 mt 1 1 1 .
ItlsglventhatF+2—4+;+...+tooo =%.Then,p+§+5—4+...ools equal to

m? m? 89 d) None of these
a) — b) — ) =7
96 45 90
If |x] < 1 and |y| < 1, the sum to infinity of the sequence x + y, (x? + xy + y2), (x3 + x2y + y3), ..., is
XxX+y—x X+y+x x y X — X+y—Xx
a)# b)# o) + 2 d)( y)( y—xy)
l1—-x—y+xy 1—-x—y+xy 1-x 1-y 1—x—y+xy
If H;, H, are two harmonic means between two positive numbers a and b (a # b), A and G are the
arithmetic and geometric means between a and b, then % is
2111
) A b) 2A ) A a 2A
a)— — c) — —
G G 2G? G2

If the sum of n terms of the series 704 + % (704) + % (704) + ---and, 1984 — % (1984) + %(1984) ..are

equal, thenn =

a)5 b) 3 c) 4 d) 10

The sum of series 1 +§+£+1§5+i—2+ ...is equal to

a)Z(n—1)+2n_1 b)2n—zin C)2+Zin d)2n—1+zin
If x,y, z are in HP, then log(x + z) + log(x — 2y + z) is equal to

a) log(x — 2) b) 2log(x — z) c) 3log(x — 2) d) 4log(x — 2)

In a geometric progression (GP) the ratio of the sum of the first three terms and first six terms is
125:152 the common ratio is

)1 b)z )4 d)3
a)— — c) = -
5 5 5 5

The sum of n terms of the following series 1 + (1 + x) + (1 + x + x2) + -+ is
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467.

468.

469.

470.

471.

472.

473. ~

474,

475.

476.

477.

478.

479.

480.

481.

482.

1—xm

1—x

b) x(1—x™) 0

1—x

a)

(1-x)?

n(l—x) —x(1—x") d) None of these

If a, b, c are in GP and log a — log 2b,log 2b,log 2b — log 3c and log 3¢ — log a are in AP, then a, b, c are the

length of the sides of a triangle which is
a) Acute angled b) Obtuse angled

. 2 8 26 80 .
Thesumoftheser1es§+5+z+a+---tonterm51s

c) Right angled

a)n—%(3-"—1) b)n—%(1—3-n) C)n+%(3”—1)

o (log )"
z — s equal to
L n!

d) Equilateral

d)n—%(?)"—l)

a) log, x b) x c) log, e d) None of these
If S is the sum of an infinite GP, the first term a, then the common ratio 7 is given by
)a—S b)S—a | a d)S—a
a C
S S 1-S§ a
. . 2n .
The sum of the series Y\;—; YA
a)e b) e~? c)2e d) 2e7?!
The sum of the series 1 + 3x + 6x2 + 10x3+... oo will be
) ! b) ! ) ! d) !
RCIPIL 1—x RCEPL (1-x)3
1 1 L L o
n! = 2i(n-2)!  4l(n-4) "’ 1S
zn—l 271 Zn 211—2
a b) ———— c) — d)—
) n! )(n+1)! )n! )(n—l)!
The sum of 11 terms of an A.P. whose middle term is 30, is
a) 320 b) 330 c) 340 d) 350
If (2.3)* = (0.23)Y = 1000, then % — % equals to
1 1 1 1
Z b) = Z d =
2) 5 ) 4 2 3 ) 2
In a G.P.if the (m + n)™ term is p and (m — n)™ term is g, then its m*™ term is
0 1
) b) pq 0) Vrq )= @ +q)
Iflogg(x + 3) —logg x = 2, thenx =
1 3 2 3
il b) — il d) — —
35 )35 935 ) =35
Sum of n terms of the series % + % + % + 1—? +...1is
a) 27" b)2™*(n—1) A2"(n—1)+1 d)2™"+n-1
7th term of an AP is 40. Then, the sum of first 13 terms is
a) 520 b) 53 c) 2080 d) 1040

The sum of n terms of two arithmetic progressions are in the ratio 2n + 3: 6n + 5, then the ratio of their

13th terms is

a) 53 : 155 b) 27 : 87 ) 29 : 83 d)31:89
Iflog, a, a*/? and log,, x are in G.P., then x is equal to

a) log, (logp a)

b) log, (log, a) + log, (log b)

c) —logg(log, b)

d) loga (loge b) - loga (10ge a)

The sum of i — 2 — 3i + 4 .... upto 100 terms, where i = V—1is

a) 50(1 —1i) b) 251 c)25(1+10) d) 100 (1 =)
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483.

484.

485.

486.

487.

488.

489.

490.

491.

492.

493.

494,

495,

496.

497.

498.

499,

Iflog, x +log, x + logig x = 24—1, then x equals to

a) 8 b) 4 c) 2 d) 16
The sum of all two digit numbers which, when divided by 4, yield unity as a remainder is
a) 1190 b) 1197 c) 1210 d) None of these
1 1 1 .
o5 + T8 + 811 +...upto n terms is equal to

n b 1 n q n
Vin+e Ven+a Ven+a ) 3n+7
Leta, b, c > 0 and 4a? + 9b? + 16¢? — 6ab — 12bc — 8ac = 0, then b is

a+c

a) <+ac b) > Vab ) z— d) > ac

If 9 AM’s and HM’s are inserted between the 2 and 3 and if the harmonic mean H is corresponding to

. . 6 .
arithmetic mean A, then 4 + 718 equal to

a) 1l b) 3 c)5 d)6
If a, b, c are in G.P., then log, x,log, x,log. x are in
a) A.P. b) G.P. c) H.P. d) None of these
If ai,ay, as...,a,o are AM’s between 13 and 67, then the maximum value of a4, a,, as..., a,q is equal to
a) (20)2° b) (40)2° c) (60)2° d) (80)2°
The coefficient of n™" in the expansion of log;, (ﬁ) ,is
1 1 1 log, (1=
a) ——— b) —— c)—————— d) —ge( n)
rlog, 10 rlog, 10 r log, 10 log?
. . 101 1 : .
The following consecutive terms a1 1 of a series are in
a) H.P. b) G.P. c) AP. d) AP, G.P.
1. 1 1 1/2
The value of [(0.16)1°g°'25(5+3_2+3_3+"'°°)] is
a) 1 b) —1 Ao d) None of these
A person is to count 45000 currency notes. Let a,, denotes the number of notes he counts in the n
th minute. If a; = a, =...= 10,7 = 150 and a4, @44, ... are in AP with common difference -2, then
the time taken by him to count all notes, is
a) 24 min b) 34 min c) 125 min d) 135 min

The minimum number of terms from the beginning of the series 20 + 22 g + 25% + --- so that the sum may
exceed 1568, is

a) 25 b) 27 c) 28 d) 29

If pth, gth, rth and sth terms of an A.P. are in G.P.,thenp —q,q —r,r — s are in

a) A.P. b) G.P. c) H.P. d) None of these
Ifp,q, 7 arein GP and tan™! p,tan™! g, tan"! r are in AP, then p, q, r satisfies the relation
ap=q=r b)p#q#r Ap+q=r d) None of these

If S,, denotes the sum of n terms of an A.P. with common difference d, then
a)d =Sy —Sp-1+Sn-2

b)d=S,—2S,_1 —Sh_2

)d=S5,—28,.1+S,2

d) None of these

. H Hy+b
If Hy, H,, ..., H, be n harmonic means between a and b, then H1—+a + nt

is equal to
1—a

-n

a)o b)n c) 2n d)1
If S,, denotes the sum of the products of the first n numbers taken two at a time, then };5—, (ni"l) -equals
11e 11e 13e d) None of these

-=° b) ——= =2°
) 24 ) 12 2 24
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500. Let X"_, r* = f(n), then ¥X"_,(2r — 1)* is equal to

a) f(2n) — 16 f(n) b) f(2n) — 7f(n) c) f2n—-1) —8f(n) d) None of these
501. If x,y, z are in HP, then the value of expression log(x + z) + log(x — 2y + z) will be

a) log(x — 3) b) 2 log(x — 2) c) 3log(x — 2) d) 4log(x — 2)
502. Am Aan  Qp

If < a, > is an arithmetic sequence,thenA=|m n p|equals

1 1 1

a)l b) -1 o0 d) None of these
503. 1 1 1 .

1!(n—-1)! + 3!(n-3)! + 5!(n-=5)! +...is equal to

n—4 n—4
a) an for even values of n only b) 2 n|+1 — 1 for odd values of n only

) %71 for all values of n d) None of the above

504. The number of solutions of the equation log,(x — 1) = log,(x — 3), is

a) 3 b) 1 J 2 d)0
505. The sum of the series (1 +2)(1+2+22) + (1 +2+ 22 +23) + - uptontermsis
a)2"t2 —n—4 b)22"—-1)—n c) 2"l —n d)2ntl —1

506. The value of
(log,n)*  (log, n)* b

1+ X 41 -is
1 -1 n -n
a) n b) = gntn e te
n 2 2
log,9 , loge27 log.81 .
507.10g, 3 — e T e T 4 teels
log, 5
a) (log, 3)(log, 2) b) log, 3 c) log, 2 d)
log, 3
508. If three positive real numbers a, b, ¢ (¢ > a) are in H.P,, then log(a + ¢) + log(a — 2b + ¢) is equal to
a) 2log(c — b) b) 2log(a + c) c) 2log(c —a) d) loga +loghb +logc

509. Let T, be the rth term of an AP for r = 1,2, 3,... If for some positive integers m,n, we have T,, = % and T,, =

i, then Ty, equals
a) 1/mn b)1/m+1/n a1l d) 0
510. If the first, second and last terms of an arithmetic series are a, b and c respectively, then the
number of terms is
b+c—2a b+c+2a b+c—2a b+c+ 2a

e b —— =% e d
) b—a ) b—a 2 b+a ) b+a

511. Let S4, S5, ... be squares such that for each n > 1, the length of a side of S;, equals the length of a diagonal of
Sn+1- If the length of a side of S; is 10cm, then for which of the following values of n is the area of S, less
than 1 sq cm?

a)7 b) 6 c)9 d) None of the above

512.1fx =1+a+a?+--wandy =1+ b + b? + --- 0 where a and b are proper fractions, then 1 + ab +
a’b? + --- o0 equals

Xy x+y x% +y? d) None of these

a)y+x—1 b)x—y 2 xX—=y

513.1f a4, ay, ... a, are in AP with common difference d # 0, then

(sind)[seca, seca, + seca, secas +...+ seca,_, seca,] is equal to

a) cota, — cotay b) cota; — cota, ¢) tana, —tana, d)tana, —tana,_;
514. The H.M. of two numbers is 4 and the arithmetic mean A and geometric mean G satisfy the relation

2 A+ G? = 27, the numbers are

a) 6,3 b) 5,4 c) 525 d)-3,1
515.1f a4, ay, ..., a, are in HP, then the expression a,a, + a,az+..+a,_1a, is equal to
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516.

517.

518.

519.

520.

521.

522.

523.

524.

525.

526.

527.

528.

529.

530.

531.

532.

533.

a) (n—1)(a; — ay) b) na,a, ) (n — Daya, d) n(a; — an)
If the first term of an A.P. is 2 and common difference is 4, then the sum of its 40 terms is

a) 3200 b) 1600 c) 200 d) 2800

If 2108103V3 = 3kloglo then k =

a)% b); 3 d) 2

Let a, B,y and § are four positive real numbers such that their product is unity, then the least
valueof (1+a)(1+B)(1 +y)(1 +6)is

a) 6 b) 16 c)0 d) 32
The sum of the series 6 + 66 + 666+... upto n term is
2) 101 —9n + 10 b) 2(10"*1 —9n —10) 0 2(10" — 9n — 10) d) None of these
81 27 27
The sum to n terms of the series g + 1790 + g +...1s
3"2n+1)+1 3"2n+1) -1 3*"n—-1 3n—-1
203 203 RFIED V2
Ifa,b,c,d, e, f arein AP, then the value of e — c will be
a) 2(c —a) b) 2(f — d) c) 2(d —¢) d)d-c
If the pth, gthe and rth term of a GP and HP are a, b, ¢, then a(b — c)loga + b(c — a)logh + c(a — b) logc
is equal to
a) -1 b) 0 1l d) Does not exist

+ 1 1
(1+a)(2+a) (2+a)(3+a) (B+a)(@+a)

The sum of infinite terms of the series +...4+to oo, where a is a

constant, is

1 2
2) b) 0 oo d) None of these
1+a 1+a
The number of real solutions of the equation log(—x) = 2log(x + 1), is
a)o b) 1 c) 2 d) 4
The value of 0.423, is
419 419 423
a) = b) —— 9 d) None of these
999 990 1000
The value of the sum Y}~ %=, S;s 2735, whereS,s = 0,if r # s andS,; = 1, ifr = s, is
(5"-1) 6 5n6n 5
a) ———= b)-(6" -1 c d-(G"-1
)= )z (6 -1 ) )26 -1

a, b, c,d, e are five numbers in which the first three are in A.P. and the last three are in H.P. If the three
numbers in the middle are in G.P., then the numbers in the odd places are in

a) A.P. b) G.P. c) H.P. d) None of these
The sum of the series 2[771 + 371,773 + 571,775+, ]is

4 3 3 4
a) log, <§> b) log, (Z) c) 2log, (Z) d) 2log, (5)

An AP consists of 23 terms. If the sum of the three terms in the middle is 141 and the sum of the
last three terms is 261, then the first term is

a) 6 b) 5 c) 4 d) 3
If2x224+3x22+4x2%+--+nx2"=2"10 thenn =
a) 510 b) 512 c) 513 d) 508
An infinite GP has the first term 'x’ and sum 5, then x belongs to
a)x <—10 b)-10<x <0 ) 0<x<10 d)x <10
2

If x = —2, then the value of log, (xr) — 2log, 4(x*%), is
a) 2 b) —4 c) —6 d)o
1083 _ 1085 _ 1087 o gty py+z 724x =

x-y y—z -x
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a)o b) 2 a1 d) None of these
534 Y1 Xi=1 T/, is equal to

n(n+1)(2n+1) n(n + 1 nn+1) nn+1)(n+2)
a) 4 ) |————— ) ——— d)
6 2 2 6
535. 242104 s equal to
31 51 71
a) el/? b) e! Qe d) e~1/3
536.[f S, = — + —— + ——+...to n terms, then 6S,, equals
T 611 ' 1116 ' 1621
5n—4 n 2n—1 1
a b) e~ C d)———=
)&1+6 ) 5n+6) e )(&1+6)
537. Iflog (x — y) — log 5 — %logx - ilogy =0, then§+ % =
a) 25 b) 26 c) 27 d) 28
538. Iflog, x,log, x,log. x are in A.P.,, where x # 1, then ¢? =
a) (ab)logab b) (ac)logab C) (ab)logba d) (ac)logba
539.1f a¥/* = p¥/¥ = ¢V/Z and a, b, ¢ are in geometrical progression, then x, y, z are in
a) AP b) GP c) HP d) None of these
_ N2
>40- The coefficient of x* in the expansion of - z’_cxx is
1—k—k? k2+1 1—-k 1
) — b) ) —— d) —
k! k! k! k!
541. The sum of the series 1.3 + 2.52 + 3.72+ ... upto 20 terms is
a) 188090 b) 189080 c) 199080 d) 199089
S42.11 2 2 ,—— are in AP, then
b+c’c+a’ a+b
a) a, b, c are in AP b) ¢, a, b are in AP ¢) a?,b? c?arein AP  d)a,b,c arein GP

543. The sum of n terms of two arithmetic series are in the ratio 2n + 3: 6n + 5, then the ratio of their
13th terms is

a) 53:155 b) 27' 87 c) 29:83 d) 31: 89
544. 1f XY Y, yrz be in A.P., then x, - ,z will be in
1-xy 1- y
a) A.P. b) G.P. c) H.P. d) None of these
545. x + y+ 3z =15,if 9,x,y, 5,a are in AP, while % + i + i = g, if9,x,y, z, a are in HP, then value of a will be
a) 1 b) 2 c)3 d)9
546.1f a, b and c are in AP, then which one of the following is not true?
a)— and are in HP b)a+ k,b+ kand c + k are in AP
c) ka kb and kc are in AP d) a?, b? and c? are in AP
547. The value of (0.16)'°8> sGyztyat 0 ) is
a) 0.16 b) 1 c) 0.4 d) 4

548. I 3+5+7+---+n terms

= 7, then the value of n is
5+8+11+:--+10 terms

a) 35 b) 36 c) 37 d) 40
2 2 3
549. The sum of the series 1 + ﬁ N 1+212, 2y -ee, 1S
a) e? b)e +e c)e’—e d)e?—e—1

a;—az+as—..td49 .

550.1f a,, a,, ... asg are in GP, then is equal to

az—a4+a6—...+ 50
a ays
a) 0 b) 1 gh a2z
a, A4
551.1f a, b, c,d are in HP, then
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552.

553.

554.

555.

556.

557.

558.

559.

560.

561.

562.

563.

564.

565.

566.

567.

aJa+b>b+c b) ad > bc c) Both (a) and (b) d) None of these

. 9 27 . -
If the sum of the series 1 + % + s + o + :--to o is a finite number, then

1 1
a)x <3 b)x>§ c)x<§ d)x >3

Consider the following statements :

1.1+3+45+... upto n terms = n?

2.2+4+6+...upto nterms =n? + 1

Which of the statement given above is/are correct?

a) Only (1) b) Only (2) c) Both (1) and (2) d) Neither (1) nor (2)
If 9a? + 4b? = 18ab, then log(3a + 2b) =

a) log5 +1log 3 + loga + log5b

b) log5 +log 3 +log3a + logb

c) log5 +loga +logh

d) None of these

IfS=y>, (nc°+ nC1+nT;CZ+'"+ ncn) , then S equals
a)2e b)2e—1 c)2e+1 d) None of these
The number of divisors of 3 X 73,7 x 112 and 2 X 61 are in
a) AP b) GP c) HP d) None of these
fi+i+ 2+ =0andb % a+ c,thena, b,c arein

a c a—-b c—b
a) G.P. b) H.P. c) AP. d) None of these

If the sum of two extreme numbers of an AP with four terms is 8 and product of remaining two middle
terms is 15, then greatest number of the series will be

a) 5 b) 7 A9 d) 11
1 1

. 1 1
The sum of the series T + NG + NPT + -+ Ny equals
2n+1 Vn+1 n+vnZz -1
a) b) ———— ) ———8M8— dn-1
Vn Vn+Vn—1 2vn
If x, y, z are positive integers, then (x + y)(y + z)(z + x) is
a) =8xyz b) > 8 xyz c) <8xyz d) None of these
2 3
x-y  1(x-y 1(x-y .
T+ E(T) +§(T) +...isequal to
X
2) log. (x — ) b) log. (x + ) o loge () Q) log, xy
If x, y, z are three consecutive positive integers, then
1 1001\, 170 1 \° .
loge \/; + loge \/E + (sz+1) + E (2xz+1) + E (2xz+1) t.s
a) log, \/y b) log y c) log, y? d) None of these

Given that n arithmetic means are inserted between two sets of numbers a, 2b and 2a, b, where a, b € R.
Suppose further that mth mean between these two sets of numbers is same, then the ratio a: b equals
ajn—m+1:m bjn—-m+1:n cm:n—m+1 dn:n—-m+1

An A.P., a G.P. and a H.P. have the same first and last terms and the same odd number of terms. The middle
terms of the three series are in

a) A.P. b) G.P. c) H.P. d) None of these
The sum to the series % + 1;:;4 + 1;;'556 +...1s

a)e—1 b)ve — 1 ) Ve —2 d)Ve +e

If the arithmetic mean of a and b is %, then the value of n is

a) -1 b) 0 a1l d) None of these

0.14189189189... can be expressed as a rational number

Page]35



a) 7 b) 7 c) 525 d) 2l
3700 50 111 148
568. The sum of the series logg 3 + log,7 3 —loggy 3 + 108433 —. .. is
a) 1 —log, 2 b) 1 + log, 2 c) log,. 3 d)1+log,3
569. If a, b, c be in arithmetic progression, then the value of (a + 2b — c)(2b + c — a)(a + 2b + ¢) is
a) 16abc b) 4abc c) 8abc d) 3abc

570. The sum of the series
1'n+1+2-n—-1D+3-n—-2)...+n-1is
2) nn+1n+2) b) nn+1)(n+2)

nn+1)(3n+2) nn+1)2n+2)

0) d)

6 3 6 3
571.If a* = bY = ¢? = d%, then log,(bcd) equals to
1,41 1 1 1 1 1 +z+w
a)—(—+—+—) b)x(—+—+—) 9 y d) None of these
x\y z w zZ w x
3
572. If 2logzx = i, then x =
64
a)3 1 1 1
b) = c) — d) ——
)3 NG Ui
573. The sum of the integers from 1 to 100 which are not divisible by 3 or 5 is
a) 2489 b) 4735 c) 2317 d) 2632
574. If the third term of a GP is P. Then, the product of the first 5 terms of the GP is
a) P? b) P2 c) P10 d) PS
575. The sum of n terms of an A.P. is a n(n — 1). The sum of the squares of these terms is
a? 2a? 2a?
a) a* n*(n—1)* b—nn-D@En-1) O —Znn-D2n-1) d—nm+HEn+1)
576. If logso 3 = x,logz 5 = y, thenlog;, 8 =
a)3(1l—x—y) b)x—y+1 A)l—x—-y d)2(x—-y+1)
577 4 1 1
"The value of 3logs9 4 27108369 4 8110853, js
a) 890 b) 860 c) 857 d) None of these
578. 1f a,,a,,as, ..., a, be an AP of non-zero terms, then ! + L +...+ is equal to
a,a; azas an-10an
n—1 n n+1 d) None of these
a) b) )
aay a1an a1an
o "C
579.1fs =y, (n+12) -, then S equals
a)e—2 b)e + 2 c) 2e d) None of these
580. If g, b, c are in H.P., then SRS S
b—-a b—c
1 1 1 1 1 1
)= 4= b)= 4= g -4- d) None of these
a b a c b c
581. If sum of an infinite geometric series is % and its 1st term is %, then its common ration is
) b) ) s a7
a) — — c) — —
16 16 9 9
582.1flog;0{98 + Vx? — 12x + 36} = 2, thenx =
a) 4 b) 8 c) 12 d) 4,8
e 2n _ Yo 2n
583. Ifa = anlm, b= anl m, then ab equals
e—1 +1
a) 1 b) e2 9 D
e+1 e—1
584. The sum to n terms of the series 1 + % + % + 1;5 + i—z + - is
1 1 1
— b - — d — —_
a) 2(n 1)+2n—1 ) 2n o C)2+2n ) 2n 1+2n
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585.

586.

587.

588.

589.

590.

591.

592.

593.

594.

595.

596.

597.

598.

599.

600.

Ifo<¢d< g,x =Y ,cos?t P,y =Y ysin?® ¢ and z = Yo, cos?™ ¢ sin?" ¢, then
a)xyz=xz+y b)xyz =xy +z xyz=x+y+z d)xyz=yz+x
In an arithmetic progression, the 24th term is 100. Then, the sum of the first 47 terms of the
arithmetic progression is

a) 2300 b) 2350 c) 2400 d) 4700
Ifa,b,c,d,e, f are AM.s between 2and 12,thena+ b+ c+d + e + f is equal to
a) 14 b) 42 c) 84 d) None of these
Ifx = log, 3 and y = log,, 5, then
a)x>y b)x <y Ax=y d) None of these
The sum of n terms of the series 1 + (1 + x) + 1(1 + x + x2)+... will be

1—x" x(1—x™) n(l —x) —x(1—x") d) None of these
a) b) ——— c)

1—x 1—x (1 —x)2

Iflog, 7 = x, then x is:

a) A rational number such that 0 < x < 2

b) An irrational number such that2 < x < 3
c) Arational number suchthat2 < x < 3

d) A prime number of the form 7x + 2

If 410893 4 9log2% = 10108x 83, then x =

a) 4 b) 9 c) 83 d) 10
Iflog, x,logy, x,log. x be in HP, then a, b, c are in
a) AP b) HP c) GP d) None of these

Consider the following statement :

1. If mth term of HP is n and the nthe term is m, then the (mn)th term is 1.

2.1fa,b,c arein AP and a, 2b, c are in GP, then a, 4b, ¢ are in HP.

3.If any odd number of quantities are in AP, then first middle and last are in AP

Which of the statement give above is/are correct?

a) Only (1) b) Only (2) c) Only (3) d) All of these

The first two terms of a geometric progression add upto 12. The sum of the third and the fourth
terms is 48. If terms of the geometric progression are alternately positive and negative, then the
first term is

a) 4 b) —4 ) —12 d)12
m-n 1 /m-n\3  1(m-n\° .
2 {m+n + 3 (m+n) + 5 (m+n) to } 1S equal to
m n
a) log (;) b) log (E) c) logmn d) None of these

For any integer n > 1, the sum )}, k (k + 2) is equal to
2) nn+1)(n+2) b) nn+1)2n+1) 9 n(n+1)(2n+7) 4 n(n+1)(2n+9)
6 6 6 6

If the sum of first p terms, first g terms and first r terms of an A.P. be x, y and z respectively. Then,
S@-n+ir-p)+IP-is

a) 0 b) 2 8 xyz
c) pqr d
) pq ) oqr
If 1,loge(317* + 2),log3(4.3* — 1) are in A.P,, then x equals
a) logz 4 b) 1 —logs 4 c)1—1log,3 d) log, 3

If the AM and GM of roots of a quadratic equations are 8 and 5 respectively, then the quadratic equation
will be
a)x?2—16x—25=10 b)x?—8x+5=0 c)x2—16x+25=0 d)x?+16x—-25=0

) . 1 1 1 .
The sum of the first n terms of the series NN + NN + NIWEET +...1is
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A3 (T2 V) b VI T2 -2

1
A V3n+2++2 d)g(\/i—\/Sn+2)
601. 1 4 log, 2 + (log;'Z)z + (1°g3“"2)3 + -+ is equal to
1
22 b) ! ) log, 3 d) None of these

602. x1/2, x1/* x1/8 x1/16 _ to oo is equal to
a)o b) 1 c) x d) oo

603.1f— L 1 arein AP, then
b+c  c+a a+b

a) a, b, c are in A.P. b) a?, b?,c? are in A.P. 0) i, %,% are in A.P. d) None of these
604.If a, b, c are in A.P. as well as in G.P. then
aJa=b+#c b)a#b=c ca#*b=#c da=b=c
605. - n . x? | x* 2 . .
The coefficient of x™ in the expansion of (1 + o1 + o + - ) ,when n is odd, is
n 22n 0 2n
a) = b) 9 42
n! (2n)! n!
606. If A1, A,; G4, G, and Hq, H, be two AM’s, GM’s and HM’s between two quantities, then the value of
G1Gy .
——=1is
Hy+H,
A+ A Al —A A+ A A —A
2) 1 2 b) 1 2 9 1 2 d) 1 2
H; + H, H, + H, H, — H, H, — H,
1 2 3 .
607. st 5t T isequalto
e’ b ° d)~
608. The sum of all odd numbers between 1 and 1000 which are divisible by 3, is
a) 83667 b) 90000
c) 83660 d) None of the above
609. The sum of the series
1 1 L iont .
T+2+1% | 142242% | 143244 v O THIETNSIS
nn?+1) nn+1) ) n(n?—-1) d) None of these
a) —— = — ) —————
nf+n+1 2(n?+n+1) 2(n?+n+1)
610. Number of identical terms in the sequence 2, 5, 8, 11,... upto 100 terms and 3, 5, 7,9, 11,... upto 100 terms,
are
a) 17 b) 33 c) 50 d) 147
611. .12 22 32
The sum of the series Sttt tox equals
a)e b) 2e c)2e—5 d) None of these
612. The solution of the equation log;(log,(log; x)) = 0, is
a) 72 b) 12 c) 22 d) None of these
613. (666 ...6)> (888...8) .
n digits n digits is equal to
4 4 4
a)§(10"—1) b)5(102"—1) c)§(10"—1)2 d) None of these
614. The sum to n terms of the infinite series 1.3%2 + 2.52 + 3.72+... o s
n n
a)g(n+1)(6n2+ 14n + 7) b)g(n+1)(2n+1)(3n+ 1)
c) 4n3 +4n* +n d) None of the above
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615.

616.

617.

618.

619.

620.

621.

622.

623.

624.

625.

626.

627.

628.

629.

-2
Ifs =, "C, 32—', then S equals

1
a) e3/? b) §e3 c) e73/2 d)e3

A G.P. consists of an even number of terms. If terms sum of all the terms is 5 times the sum of the terms
occupying odd places, the common ration will be equal to

a) 2 b) 3 c) 4 d)5
If S be the sum, P be the product and R be the sum of the reciprocals of n terms of a GP, then P? is
equal to
S\" S R\" R
2 (7) R 9 (5) Vs
If the ratio of AM between two positive real numbers a and b to their HM is m : n, then a: b is equal to
D R N R o Y+ Vi o ST + Vi
Vm—n—n Vn—vm-n Vm—m—n V= —m
If |x| < 1, then the sum of the series 1 + 2x + 3x? + 4x3+... o0 will be
1 1 1
V1% R iz Va7
The product of three geometric means between 4 and i will be
a) 4 b) 2 c) -1 d)1
If A1, A, ; G4, G, and Hq, H, be two AM’s, GM’s and HM’s is between two quantities, then the value of flizzz is
A+ A A —A A+ A A —A
) H1+HZ b)Hi+Hz 2 Hi—Hz d)Hi—HZ
The value of% + ; +...+ % is equal to
1000!' -1 b 1000!'+1 . 999! —1 d 999! +1
1000! 1000! 999! 999!
If it is given thatli4 + 2% + 3% +--tooo = %, then the value ofli4 + 3% + % + ---to w0 is equal to
2) 7T_4 b) 7T_4 0 89m* d) None of these
96 45 90
Iflo% = lo%b = 10%, then ca equals
a) 2b b) b? c) 8b d) 4b
Ifa,b,carein AP, b — a,c — b and a are in GP, then a: b: c is
a)1:2:3 b)1:3:5 c) 2:3:4 d)1:2:4
If the (p + gq)th term of a geometric series is m and the (p — g)th term is n, then the pth term is
a) (mn)t/2 b) mn ogm+n dm-—-n
Ifﬁ,ﬁ,a%b be consecutive terms of an AP, then (b — ¢)?, (c — a)?, (a — b)? will be in
a) GP b) AP c) HP d) None of these

2logx —log(x + 1) —log(x — 1) is equal to

1 1
a) x? +§x4 +§x6 4.

c) —{i+—+i...}

x2  2x* 3x°
1
d) _E (0™ + a)zn)

x%+x

If log; {loge (x—_1)} = (0 thenx =
a) —1 b) 1 )3 d) 4
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630.

631.

632.

633.

634.

635.

636.

637.

638.

639.

640.

641.

642.

643.

644.

645.

646.

The sum to infinity of the series 1 + g + 512 + ;—‘j + - is

16 11 35 8
a) — b) — c) — d) =
) 35 ) 8 ) 16 )6
Letaq, ay, ..., a10 be in AP and hq, h,, ..., b1 be in HP. If a; = hy = 2 and a5 = hyy = 3 then ash; is
a) 2 b) 3 c)5 d)6
5x X
If e;;e is expand in a series of ascending powers of x and n is an odd natural number, then the coefficient
of x™, is
2" 2n+1 22m d) None of these
a) — b) c)
n! (2n)! (2n)!
Iflogyo x = y, then log, 43 x? equals
1 2 3
a) — b) — C) — d) 3
)3y )3y )3y )3y

Ifa,aq,ay, ..., azy, b are in arithmetic progression and a, g4, g5, ---, g2n, b are in geometric

progression and h is the harmonic mean of a and b, then
a;+a ar,+0aon— anta .

2 2 2n—ly |+ 2T jsequal to
9192n 9292n-1 InIn+1

a) 2nh b) % c) nh d) 2771

The sets S;, S, S5 ...are given by S; = {%}»Sz = {%,%},53 = {%,g,?},&} = {%,%,14—3,%}, ... Then,

the sum of the numbers in the set S5 is

a) 320 b) 322 c) 324 d) 326

If S1, 55,53 be the sum of n, 2 n, 3 n terms respectively of an A.P., then

a)S;3=5,+S5; b) S35 = 2(5; +S53) c) S3=3(5; —S1) d) None of these
If oe (0, g), then Vx2 + x + \t/ir;% is always greater than or equal to

a) 2tan « b) 1 Q)2 d) sec? a

The value of logz e — logg e + log,; e — logg, e + ...ad.inf,, is

a) log, 3 b) logs 2 c) logpe d) log, 2

If a, b, ¢ be in arithmetic progression, then the value of (a + 2b —c)(2b + c —a)(a + 2b + ¢) is
a) 16 abc b) 4 abc c) 8 abc d) 3 abc

For any odd integern > 1,n3 — (n — 1)3+... +(—1)""113 is equal to
1 1 1 1
a)z(n—l)z(Zn—l) b)Z(n—l)z(Zn—l) c) E(n+1)2(2n—1) d)z(n+1)2(2n—1)

The coefficients of x° in the expansion of
log{(1 + x)1**(1 — x)17%},is

) 1 b) 1 ) 1 Q) 1

a) — — c) — —

15 30 10 45

An infinite GP has first term x and sum 5, then x belongs to

a)x <—10 b)-10<x <0 c)0<x<10 d)x > 10

In a GP the sum of three numbers is 14, if 1 is added to first two numbers and subtracted from third
number the series becomes AP, then the greatest number is

a) 8 b) 4 c) 24 d) 16

Ifa, b, c are in A.P. and a?, b?, c? are in H.P., then

a)a=b=c b)2b=3a+c c) b2 = \/(ac/8) d) None of these

If the sum of n terms of a AP is n4 + n%B, where A and B are constants, then its common difference will be
a)A—B b) A+ B )24 d)2B

The coefficient of x3 in the expansion of 3¥ is

) 3_3 b) (10g33)3 9 10g23)3 a (10i3)3
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647.1f a?, b?, c? are in AP, then which of the following is also an AP?
a) sinA,sinB,sinC b)tanA,tan B,tan C c) cotA,cotB,cotC d) None of these

648.1f—— + —1 > x, then the greatest integral value of x is
loggm logym

a) 2 b) 3 am d) None of these
649, yo 1 ;
Yn=1 D) i 1S €qual to
1 b 1 1 q 1
IRV T ) ia OB Ja
650. The coefficient of x™ in the series
a+bx | (a+bx)?> = (a+bx)3 .
1+ w + - . + .- is
n n n b n
a2 b) b 2 9 e )
n! n! n! n!

651. If the angles of a quadrilateral are in AP, whose common difference is 10° then the angles of the
quadrilateral are

a) 65°,85°,95°,105° b) 75°,85°,95°,105° c) 65°,75°85°,95° d) 65°,95°,105°,115°
652. The sum to n terms of the series (n? — 12) + 2(n? — 22) + 3(n? = 32) + -+, is
n? n c)0
a) I(nz - 1) b) Z(n + 1) d) 2n(n? —1)
653. 3+log 343 .
The value 0f2+%10g(%)+%10g(%5) is
3
a)3 b) 2 a1 d) -
654. The sum to infinity of the progression9 — 3 + 1 — §+. . 1s
a)9 b)9/2 c) 27/4 d) 15/2
655. The equation log, x + log, (1 + x) = 0 can be written as
a)x?2+x—-1=0 b)x?2+x+1=0 Ax?+x—e=0 d)x?+x+e=0
656.
The value oflogﬁ 2. / 2V 22 ,is
15 7 15 31
a) — b) — c) — d)—
)16 )16 )3 '3

657. Given two numbers a and b. Let A denote the single A.M. and S denote the sum of n A.M.’s between a and
b, then S/A depends on
ajn,a,b b)n,b cna d)n

n(n+1)>?
S( )

658. The sum of first n terms of the series 12 + 2.22 + 32 + 2.4% 4 52 4 2.6 + - i when n is even.

When n is odd the sum is

2 2 2
2) nn+1) b) n?(n+1) 0 nn+1) a) nn+1)
2 2 2 2
659. If the m™, n™ and p™ terms of an A.P. and G.P. be equal and be respectively x, y, z, then
a) xYy%z* = x%y*zY
b) x —y)*(y —2)” = (z—-x)*
A (x=»*—-2*=z-x)
d) None of these
660. If sum of n terms of an AP is 2n + 3n?, then rth term is
a) 2r + 3r? b)3r2—4r+1 c) 6r —1 d) 4r + 1
661. ) x%  x*  x® 2 . .
The expression (1 +—=+—=—+=—+... 00) will be represented in ascending power of x as
20 4 el
2%2x2  2%x* (2x)?  2%x*
b
a) 1+ S TRETRRR )1+ TR .00
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662.

663.

664.

665.

666.

667.

668.

(2x)? 2x* (2x)?  (2x)*

1 — ... d) 1 .
R TR TR Mot Zar v
If x, y, z are pth, gth and rth terms respectively, of and A.P. and also of G.P., then x¥ 2y #7*z*~Y is equal to
a) xyz b) 0 a1 d) None of these
If 3+ logs x = 2log,5 vy, then x equals to
Y Y v v’
3125 b) 75 s 3-°%

If ay,a,, as, a4, as and a4 are six arithmetic means between 3 and 31, then ag — a5 and a; + a¢ are
respectively equals to

a) 5and 34 b) 4 and 35 c) 4 and 34 d) 4 and 36
If A1, A, are two A - M’s between a and b and G, G, are two GM’s between a and b then % is
1492
b b
2) a+ b) a+b 9 a+ d) None of these
ab 2 a—>b
If logs (logs(log, x)) = 0, then the values of x is
a) 32 b) 125 c) 625 d) 125

The correct statement is

0.5 + 0.55 + 0.555+. . to n terms = = — = (1

1077

12+ (12 +2%) + (12 + 22+ 3%)+...tonterms  d) All are correct

c) _ n(n+1)2(n+2)

- 12

Iflog(1 — x + x2) = a;x + a,x? + azx3 + ---, and n is not a multiple of 3 then a,, is equal to
—1)" —1rn1 —1)n-1

) ) L d) L

n n

a) b)8+88+888+...+tonterms:§(10n_1)_8?"

ok b) (" + )
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9.SEQUENCES AND SERIES

: ANSWERKEY :

1)

5)

9)
13)
17)
21)
25)
29)
33)
37)
41)
45)
49)
53)
57)
61)
65)
69)
73)
77)
81)
85)
89)
93)
97)
101)
105)
109)
113)
117)
121)
125)
129)
133)
137)
141)
145)
149)
153)
157)
161)
165)
169)
173)
177)
181)
185)

=2 VI VI o o o S N o T -C I o o VI - o o o VI U < W VI o S VY o T — VI o S VI VR o S o T — VR N = VR o N o T o N o T < > 2 o B T = <V J o B = W PR < PR o B o R -

2)

6)
10)
14)
18)
22)
26)
30)
34)
38)
42)
46)
50)
54)
58)
62)
66)
70)
74)
78)
82)
86)
90)
94)
98)
102)
106)
110)
114)
118)
122)
126)
130)
134)
138)
142)
146)
150)
154)
158)
162)
166)
170)
174)
178)
182)
186)

L L TT T AT T T T O AT 0T 00T AT YT T YT T 0N

3)

7)
11)
15)
19)
23)
27)
31)
35)
39)
43)
47)
51)
55)
59)
63)
67)
71)
75)
79)
83)
87)
91)
95)
99)
103)
107)
111)
115)
119)
123)
127)
131)
135)
139)
143)
147)
151)
155)
159)
163)
167)
171)
175)
179)
183)
187)

a0 6 a6 g 66 g e T o T 6T o e 0T T R e T e 6D 0D T 0 e o oToToT e e

4)
8)
12)
16)
20)
24)
28)
32)
36)
40)
44)
48)
52)
56)
60)
64)
68)
72)
76)
80)
84)
88)
92)
96)
100)
104)
108)
112)
116)
120)
124)
128)
132)
136)
140)
144)
148)
152)
156)
160)
164)
168)
172)
176)
180)
184)
188)

= =PI = i B = i n - I B — 5 I T — i o T =l = P T R e T =2 = VI o T - B = Vi — o U I R o I o N o T = 2l = 2 o N - I = I I = PR = PR I -~ S e I T -

189)
193)
197)
201)
205)
209)
213)
217)
221)
225)
229)
233)
237)
241)
245)
249)
253)
257)
261)
265)
269)
273)
277)
281)
285)
289)
293)
297)
301)
305)
309)
313)
317)
321)
325)
329)
333)
337)
341)
345)
349)
353)
357)
361)
365)
369)
373)

(I B — o B = P o T o I T = PR B — 2 I — 2 — 2 = "N - i — i - R o B — VI o R - R o N U P U U — ol VI — S I I T N O - 2 - 2 O T " I T o B — o I —

190)
194)
198)
202)
206)
210)
214)
218)
222)
226)
230)
234)
238)
242)
246)
250)
254)
258)
262)
266)
270)
274)
278)
282)
286)
290)
294)
298)
302)
306)
310)
314)
318)
322)
326)
330)
334)
338)
342)
346)
350)
354)
358)
362)
366)
370)
374)

QLT T O aAf N AT o T 06T o0 TR aToT YN oT ann 6y g o oo oo T o oo

191)
195)
199)
203)
207)
211)
215)
219)
223)
227)
231)
235)
239)
243)
247)
251)
255)
259)
263)
267)
271)
275)
279)
283)
287)
291)
295)
299)
303)
307)
311)
315)
319)
323)
327)
331)
335)
339)
343)
347)
351)
355)
359)
363)
367)
371)
375)

SO e 00 00 g aQ N ocToT o o0 0o o 0o e o AT e 0060 o e e oo Ao e oo o

192)
196)
200)
204)
208)
212)
216)
220)
224)
228)
232)
236)
240)
244)
248)
252)
256)
260)
264)
268)
272)
276)
280)
284)
288)
292)
296)
300)
304)
308)
312)
316)
320)
324)
328)
332)
336)
340)
344)
348)
352)
356)
360)
364)
368)
372)
376)
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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)

O QL T e T e e e 6T o T 66 LT e T T oL TR T acaQYoT 6T o6 0T angTc T o oo o

378)
382)
386)
390)
394)
398)
402)
406)
410)
414)
418)
422)
426)
430)
434)
438)
442)
446)
450)
454)
458)
462)
466)
470)
474)
478)
482)
486)
490)
494)
498)
502)
506)
510)
514)
518)
522)
526)
530)
534)
538)
542)
546)
550)
554)
558)
562)
566)
570)
574)
578)

LAY e T T AN AN T AN T o T e e 00 AT oT 0L e o e QT oo oo e a0 0o 66

379)
383)
387)
391)
395)
399)
403)
407)
411)
415)
419)
423)
427)
431)
435)
439)
443)
447)
451)
455)
459)
463)
467)
471)
475)
479)
483)
487)
491)
495)
499)
503)
507)
511)
515)
519)
523)
527)
531)
535)
539)
543)
547)
551)
555)
559)
563)
567)
571)
575)
579)

(=PI B = a = PR B = P = P T =P I I~ 2 T = I = T T - R o T - R i T o T I T = 2 = S 20 T - T T I T I T T = = PR I I I = PR = P = P o

380)
384)
388)
392)
396)
400)
404)
408)
412)
416)
420)
424)
428)
432)
436)
440)
444)
448)
452)
456)
460)
464)
468)
472)
476)
480)
484)
488)
492)
496)
500)
504)
508)
512)
516)
520)
524)
528)
532)
536)
540)
544)
548)
552)
556)
560)
564)
568)
572)
576)
580)

=B "I T - B — n = VR PR U I B < I = 2 D O - 2 = nl VT B — = U R = PR B o I VR VI = PRI - S I = VR " I = i = o o B = ol = o T U R -V I -V - I VI B = S - N = )

581)
585)
589)
593)
597)
601)
605)
609)
613)
617)
621)
625)
629)
633)
637)
641)
645)
649)
653)
657)
661)
665)

[ N = PR P U o B = T I "I - 2 T I "I - B — ol o B VI VI = PR o B = o )

582)
586)
590)
594)
598)
602)
606)
610)
614)
618)
622)
626)
630)
634)
638)
642)
646)
650)
654)
658)
662)
666)

L e e 66T aAan LD e L T 6T 6T A

583)
587)
591)
595)
599)
603)
607)
611)
615)
619)
623)
627)
631)
635)
639)
643)
647)
651)
655)
659)
663)
667)

Qe oe v Y aQ T v AT oY o 0L QT e

584)
588)
592)
596)
600)
604)
608)
612)
616)
620)
624)
628)
632)
636)
640)
644)
648)
652)
656)
660)
664)
668)

TS 6 00 0 0 a0 QT T ot LD o e 6
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9.SEQUENCES AND SERIES

: HINTS AND SOLUTIONS :

1

(@
We have,

16 25 81
7 log (E) + 5log (ﬁ) + BIOg%
16\  /25\° /81\°
= 1°g{(ﬁ) *(52) * (&) }

228 510 312
- lOg{37 X 57 % 215 x 35 " 21Z x 53} = log2

(c)
Let a be the first term and r be the common
ration.
We have,
atar=1 ..(»i)
and,
ar®™ 1 =2(ar™ + ar™*t +--.)
ar™
=>ar ! =
1—r

=Tl — gt = 297

>l =31

=23r=1=>r=1/3

Puttingr = 1/3in (i), we geta = 3/4
(d)

We have,

logg[log,{logs(x? — 4x + 85)}] = %

= log,{logs (x> — 4x +85)} = 81/3 =2

= logs (x? — 4x + 85) = 22

= x? —4x +85=3*%
Sx2—4x+4=0=>(x—-2)2=0=2>x=2
(b)

Since, Xn = L n
78

nn+1 1
( )

3

_xnz(n+ 1)?
2 78 4
>n°+n—-156=0
>MmM+13)(n—12) =0
Sn=12 [+n#—13]
(c)

Since, G is the geometric mean between a and b.

. G = (ab)/? and n geometric means
G4, Gy, ..., G, be inserted between a and b.
~ G =art,G, =ar?,..,G, = ar®
Now, G; - G, * G5 ... G, = @"rlt2t-+n
— anrn(n+1)/2

1

But b = ar™*! = .r = (g)n“

Therefore, the required product is

1 Jn(+1)
b [m] 2 n
o (B
a
1\ n
= {(ab)a} =Gn
(d)
Given that, sum of geometric series = 4 second
term = >
4
a 4 3 3
—1 = = - [ Jp—
1—r Y747 T4
4 4a® 4
1— 3 4a — 3
4a
=2 (a-1)(@-3)=0=>a=1o0r3
Whena =1,r = %
Whena =3,r = %
(c)

Required sum
=i[(1 —x)+ (1 —-x*)+ 1 -x*)+..upto

n terms]
1
= 1% [n— (x + x? + x3 + -+~ upto n terms)]
1 1-x")
“1—x| 1—x
_n(l—x)—x(1—x")
B (1—x)2
()

Given, T,;, = n, T,, = m in HP, therefore the
corresponding AP of mth term and nth term is of

AP are X and— respectively.

n m
Let a and d be the first and common difference of
an AP, then

a+(m-1d= % (D)
a+(n—-1)d= % (i)
On solving Egs. (i) and (ii), we get
1 1
a=—, = —
mn mn

Now, rth term of AP=a + (r — 1)d

=—+(r-1)—
mn (r )mn

_ 1+r—1_ r

N mn T mn

~ rth term of HP is ?
(9
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e7x + eSx

eSx — e2x + e—Zx
2x  (2x)? (2x)3
=[1+T+ o 30 +...00
2x  (2x)% (2x)3
+[1—T+ T - 31 +...00
2x)%  (2x)*
:>ezx+e_2x=2l1+( ) +( ) +...ool
2! 4!
Hence, the constant term is 2.
10 (c)
We have,

210g3 7 _ 7log3 2 _ 7log32 _ 710g32
=0 [ xlogay — ylogax]

11 (a)
Let ! ! L are in AP
VXY Vz+Vx ' Jy+z '
Thenp —t__ 1 __1 _ _1
"Vztlx  Vx+Vy  Vy+zo Vz+x
Z+x
Sy—z=x—-Yy > y= 5
= X, Y,z are in AP.
1 1 1 .
Hence, \/§+\/7'\/z+\/;'\/y+\/§aremAP'
12 (c)
Since, (2x + 2)? = x x (3x +3) [+ b% = ac]
5 —5++v25—-16
>x“+5x+4=0=>=>x= >
R _ —5%3
YT
S>x=-2=—4andx=-2=-1
2 2
At x = —1, second terms become zero, so we
neglect that.
Atx=—4,a=—4,r=%
r=-ax (D) == Z -1
ST 2) — 2 7
13 (d)

10D ) )
RIRIHITEON

23333
-3+ 3] el +3)
SIORE

- 5108(3)
—2%813

14 (b)

15

16

19

20

21

We have,
2 ce
2b=a+cc?=bdandd =
c+te
a+c 2 ce
-'-C2=( )dandd=
2 ct+e

) (a + C) ( 2 ce )

=c? =
2 cte

= c?=aqae = a,c,eareinG.P.
(d)
We have,
log, x = log, y = logy z = A (Say)
> x =y y=7t p)
= xyz = (xy2)* = (xyz)» 1 =1= (xy2)° = 1

JZ=X

=1
LX=y=2z
(b)
Let the three numbers in H.P. be q, b, c. Then,
_ 2ac
T a+c

Numbers obtained by subtracting % (half of the

middle number) are

b b b b
a——=,0—=,C—=
2 2 2
ac ac ac
or,a — ,C —
at+ca+c a+c
a?> ac c?

Or! ) )
at+ca+ca+c
clearly, these numbers are in G.P.

(@)
=D o+l DT (DT
* ne, Tn42 n+1Cr+1 n+1CT
= Y= o
2
r=0
(a)
We have,
6
logs 64 = logs 2° = 6logs 2 = =
o5 o )
_ 6 _ 6 _ 6
" log,10 —log,2 Y ¢ _1 __
10g102 0.3010

_ 6x0.3010

~ 1-0.3010
_1.8060 1806 602
©0.699 699 233
(d)

Since, a, b, ¢ are in AP.
~b=a+d,c=a+2d,

Where d is a common difference, d > 0
Again, since a?, b?, c? are in GP.

~ a?,(a+d)? (a+ 2d)? arein GP

= (a+ d)* = a?(a + 2d)?
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22

23

24

26

or (a+d)?=+a(a+ 2d)

= a?+d?+ 2ad = +(a® + 2ad)

Taking (+) sign, d = 0 (not possibleasa < b < ¢)
Taking (—)sign

20> +4ad +d* =0

= 2a? +4a(——a)+(§—a)2 =0
O+c=32 2a+d=12

( a+

= 4a°—4a-1=0

1 1
“a==

+ —
272

Here,d=%—a>0

1
So,a <=

2
1

Hence, a = >

(d)
Required sum is
{a+ (a+d)}(—d)+{(a+2d) + (a+3d)(—d)}
+ cos
+{a+(@2n—-2)d+a
+ (2n —1) d}(—d) + (a + 2nd)?
=—dla+(a+d)+(@a+2)+-
+{a+ (2n—-1)d}] + (a + 2nd)?

N |-

2n
:—d><7{a+a+(2n—1)d}+(a+2nd)2

=a? + 2nad + n(2n + 1) d?
(@)
Since, a4, ay, as, ..., a, form an AP.

o az _a1 = a4__a3 —-...= azn_azn_l - d
LetS = af —a% + a3 — a3+...+a%,_,
= (a; —ayx)(a; + ay)

+ (a3 — ag)(as + ag)+... +(azn—1

— azn)(@2n-1 + az2n)
= —d(ay + ar+...+ay,) = —d( (ay + aZn))
(D)

Also, we know a,, = a; + (2n — 1)d

2
— Qzn

ap —a a; — azn
= d= >—-d=——
2n—1 2n—1
On putting the value of d in Eq, (i), we get
_nla—ag)(ar+azy) n 2 2
= n—1 = om =1 (@~ %)
(d)
a,b,c,d arein AP.
a , b , < are in AP.
abcd " abcd abcd abcd
< —are in AP.

bcd acd abd abc
= bcd, acd, abd, abc are in HP.

~ In reverse order abc, abd, acd, bcd are in HP.

(b)
It is given that

27

28

29

30

a+xb+x,c+xarein HP
2(a+x)(c+x)
(a+x)+(c+x)
>b+x)a+c+2x)=2(a+x)(c+x)
= (a+c+2b)x+2x*>+ab+bc
=2ac+2x(a+c)+2x?
=>x(c+a—2b)=bc+ab—2ac
= x(c+a—2b) = bc+ab—2b* |
“a,b,care in GP]
=>x(c+a—2b)=b(c+a—2b)
=>x=>b,ifc+a—-2b+0
Ifc+a—2b=0,thena,b,careinA.P.as well as

>b+x

in G.P.
Therefore,
a=b=c
But, we have assumed that a, b, ¢ are distinct
(d)
: ; 2 VZa+1
a
= o= V2a
a?
= 7 = 2a
= a=28
(d)

This progression is an arithmetico-geometric
series.

s = a N dr
T T 11— (1—-1)2
1 2
= +
1-1/2 (1-1/2)2
B 2 N 2
T 1/2  1/4
=4+8=12
(a)
16n
- 4r4+1)
r=1
16n
=2 577
A 2r2—2r+1 2r2 +2r+1
_2(1 +1 1 1+ 1 1)
B 55313 181 545
_2(1 1)_1088
- 545/ 545
(c)
Let the numbers bea — d, a,a + d. Then, it is
given that

(a —s)?,a? (a + d)? are in GP.

= a* = (a — d)?(a + d)?
a*—2a%d2=0=>d=0,+V2a
Hence, d has three values
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31

32

33

34

(b)
V2-1 _
Letf = x. Then,
\/§—1+3—2\/§+5\/§—7+17—12\/§
V2 4 62 16
+ ---ad.inf.
x? x3 x*
=X+7+?+Z+“'
1
= —log(1 —x) = —log, (ﬁ> = log, V2
(c)
We have,
log x B logy _ log z
a?+ab+b? b2+bc+c® c2+ca+a?
= A(say)
(a—b)logx (b—c)logy (c—a)logz
= a3 — b3 p3—c3  3—a3 =4
logx®?  logy?=¢ logz¢ @
B3 —Db3 B3—c3 3—g3 =1

= logx®? = A(a® — b3),log y?—¢
= A(b3 —c3),logz"
= A(c®—-a?)

= logx® P + logy?=¢ +logzc% =0

= log(x®~P yb=¢ z¢74) = 0

= xa—byb—czc—a =1

(b)

We have,

o 1 1 N 1 1 N
" 1:2 2-3 3-4 4-5

S—(l 1) (1 1) (1 1) (1 1)
»°=\172)7 273" 372" a75

+ .- 00

S 2(1 1+1 1+ ) 1
= = —_— —_—— oo | —
2 3 4

4
:S=210g(1+1)—logee=loge< )

e
~eS=4/e
(a)
T, = (2n — 1)°
=8n3—-13-32n.12n—-1)
=8n3—-1-12n% +6n
=8n®—-12n’+6n-1
.S, = 3T,
= 8%n3 — 12¥n? + 6Zn — X1
_ 8.[@]2 _ o nuD(@n+1)

- 00

nn+1) _

+62

=2n’(n+1)?-2nn+1)2n+1)
+3n(n+1)—n
=nn+1[2n(n+1)-22n+1)+3]—n
=n(n+1D[2n*+2n—4n-2+3]—n
=nn+1D[2n*-2n+1]—n

35

36

38

39

40

=nn+1).2n(n—-1)+nn+1)—n
=2n%(n? — 1) + n?
=n2(2n? - 1)
(b)
Let the G.P.be @, ar,ar?, .., where0 <r < 1
[tis given that
a+ar+ar?+--=3anda®+a’r? +a’r* +
=9/2
a a? 9
:EZBandl—rz =3
91—-7r% 9 1-r 1 1
—_— =—= =—sr=-
1—1r? 2 1+4+r 2 3
Putting r =§iné= 3,wegeta =2

Now,
Sum of the cubes of the term of the G.P.
=ad+a’r3+adré+.-

_a® 8 108
T 1-r3  1-(1/27) 13
(a)
1 1

Here, X=T—Y=1

x—1 -1
= a= , b=y—

X y
Xy

~1+4+ab+a?b’+...= =

abTa l—ab x+y-1
(d)
We have,

logyso(x3 —3x2 —6x +8) =3
=>x3-3x2-6x+8=(x+2)3
=>x3-3x?—6x+8=x3+6x*>+12x+38
=29x24+18x=0=>x=0,-2
log,4,(x3 — 3x% — 6x + 8) is defined for
x3—-3x2—6x+8>0andx+2>0

Ssx=0
(b)
We have,

log,(x — 1) = 2log,(x — 3)

>5x—-1=x-3)?=2>x>-7x+10=0=>x
=2,5

But, log, (x — 1) and log, (x — 3) are defined for

x >3

Hence, x = 5 is the only solution

(b)

Let there be n sides of the polygon. Then, the sum

of all interior angles is (2n — 4) right angles

3{240 + (n—1)5} = (2n — 4 x 90)

>n?2—-25n+144=0=>n-9,16
But, for n = 16, the largest angle = 120 +
(16 — 1)5 = 195°; which is impossible
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41

42

43

44

45

Hence,n =9

(o)
Let the two numbers be a and b
SAM="=4 ()

and GM=+vab = G%=ab ..(iD)
Now, (a—b)? = (a+ b)? —4ab = (24)? —
4G*

= 4(4% - G?)
>a—-b=12/(4+G)(A—G) ..(ii)
On solving Egs. (i) and (iii), we get
a=A+J(A+G)(A-0)
andb=A+./(A+G)(A—G)

(b)

We have,

= b?—ac)(aa’?+2ba +c)=0

= either q, b, ¢ are in G.P. or, « is a root of the

equationa? +2bx+c¢ =0

(b)
0.0373737 ... = 0.037 + 0.00037 +
0.0000037+. ..

37 37 37
=105 105 T107

37 1 1
=702 11 * 700 * 10000 +]
37( 1\ 37
103 1L ] 990

100

Alternate Given value is of the form
0.X X

—_—

1 term 2 term

go_XY-X
20

1 digits 2 digits
_037-0 37
990 990

(<)

Leta — d, a,a + d be the roots of the equation
x3—12x%+39 x — 28 = 0. Then,
(a—d)+a+(a+d)=12and (a — d)a(a +
a=28

= 3a=12anda(a? —d?) = 28

= a=4anda(a® —d?) =28

=>16—-d?*=7 =d =13

(b)

Let aq, a,, az and d4, d,, d5 are the first term and

common difference of the three AP’s respectively.

Wehave,a; = a, = az; =1 andd, =1,d, =
2,d3:3

46

47

48

49

50

Therefore,
S;=>(n+1) (D)

S, =>(2n) (i)
S3=2(@Bn-1) .(ii)
On adding Egs. (i) and (iii), we get
S +S; =g[(n+ 1)+ @n-1)]
n
=2 [E (2n)] =25,
Hence, correct relation is Sy + S3 =25,
(d)
We have,
log, {log,(log, (5x% + 4x3))} =0
= log,(log, (5x% + 4x3)) = x°
= log, (5x2 + 4x3) = 41
= 5x2 + 4x3 = 44
=>x?(x*—4x-5)=0
>x2(x—-5)x+1)=0=>x=5[vx#
0 and x > 0]
(9
Since, 2T, = 7T
= 2(a +10d) = 7(a + 20d)
= 2a + 20d = 7a + 140d
= a=—24d
& Ty =—=24d +24d =0
(@
Leta =" C,_1,b =" C,,and d =" C,,,

Substituting these values in given expression
a+b b+c c+d

a b ¢
" T—1+nCT nCr+nCr+1 nCr+1+nCr+2
nCr—l ’ nCr ' nCr+1
n+1CT n+1Cr+1 n+1CT+2
= ) ) X
"Croq "Gy "Cri1
= Itisin HP.
(b)
We have,

x—1Dx—-2)(x—=3)..(x—n)
=x" =S x4 8§, X2 — 5y X3

+ (_1)n_1Sn—1x + Sn,
Where S, = Sum of the products of n natural
number taken k at a time

= Coefficient of x™2

5= H(Xn) - (2 )

_1[(n+ D) n+ DEn+ D)
E{ 2 }_ 6
_nn+1)(n—-1)38n+2)

24

(d)
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51

53

54

55

Let the progression be an A.P. with common
difference d, and let vx, \/;, vz be mth, (m + n)th
and (m + n + p)th terms respectively. Then,

\/;=\/§+(n—1)d and vz =x +

n+p—-1d
= y—Vvx=m-1)dandVz —x =
n+p—-1d

\/;—\/}_ n—1

a rational number

= - )
Vz—+vx n+p-1

But, x, y, z are prime integers. Therefore,

J7—Vx

VZ—Vx

So, the progression cannot be an A.P.

Similarly, they are not in G.P. or H.P.

()

Since, x4, X3, x3 and y4, ¥, ¥3 are in GP with the

same common ratio.

LXg =X, X3 =101, Y, =TV, Y3 =Ty

Area of triangle

is an irrational number

1Ky 1 X1 yi 1
==|x; y, 1l==|rx%y 71y; 1

2 x3 y3 1 rix; r?y; 1

L 1 1 1
=cayn|r r 1 =0 (- two columns are

r2 rz2 1

identical)
Hence, three points are in a straight line.
(9
Let S,, denote the sum of n terms. Then,
S,=3n%+5
Now,

an = Sp = Sn-1

=a,=0Bn*+5-CBn-1?+5)=6n-3

~a,=159=>6mn—-3=159=>6nm=162=>n
=27

(9

Let S;, denote the sum of n terms of the given

series.

Then,

S, =5n?+2n

Clearly,

Second term = S, — §;

= Second term = (5 x 22 + 2 X 2)
—(5x12+2x1)=24-7=17

(o)

Let the two numbers be a and b. Then,
a+b

AM 5 m

M~ Vap 7 [given]

56

57

a \/; 2m
= /—+ —_—=—
b a n

52 2\/am+1—0
b bn N
2m

= x> ——x+1=0,wherex = a

n b

m +Vm? — n?
> x =
n

sa:b=m++m?—n?2m-—+m?—n?
(b)
Letlog. a = x,log, ¢ = y,log, b = z. Then,
xyz =1 (1)
Now,
x,y,zare in AP
=>2y=x+z ..(i)
“a,b,c arein GP
~b®=ac

= logy, b? = logy, a + log,, ¢
= 2log, b =logy a +log,c  ..(ii)

1

2=-

= 2 +y
From (ii) and (iii), we have

1 2
2(2——) =x+z=>x=4———2z

z z
Putting the value of x in (i), we get

2 A 2 _

(4-2-2)(2-3)z=12222-72z-2=0
..(iv)

Now,

1
Common difference =z —y =z — (2 - ;)

72 —2z+1

z
2722 —4z7+42

22z

= Common difference =z —y =

= Common difference =z —y =

_32_3
2

==
[Using (iv)]

(9

We have,

log 49 V7 + log 25v5 — log 4v/2

log17.5

75/2%55/2

log (22—
log17.5

)_ 5log17.5 5
" 2log175 2
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58

59

61

62

63

(b)
It is given that x, y, z are in G.P.
yZ = XZ

Also,x + 3,y + 3,z + 3 arein H.P.
2(x+3)(z+3)

"'y+3:(x+3)+(z+3)

=>y+3=2{xz+3(x+2)+9}
[(x+2)+ 6]

oy3 =2{y2+3(x+z)+9}
(x+z+6)

Obviously, y = 3 satisfies this question

(a)

Since, a, b, c,d are in H.P.

. a,b,carein H.P.

= bisthe HM.of a and ¢
>bp=2% (D)
Again, a, b, c,d are in H.P.
= b,c,d are in H.P.

= cisthe HM.of b and d

_ 2bd .
>c=— ..(ii)
From (i) and (ii), we have
2ac 2bd
(a+c)(b+d) =TT

>ab+ad+bc+cd =4ad

= ab+bc+cd=3ad

(©

We have,

a? + 4b% = 12ab

= (a + 2b)? = 16ab

= 2log(a + 2b) = log 16ab

= 2log(a + 2b) =loga +logb + 4log 2

= log(a + 2b) = %(loga +logh + 4log 2)

()

Let

S=1x2003+2x2002+3x2001+ .-+ 2003
x1

and, T = 12 4+ 2% + 32 + --- + 20032

~S+T=20041+2+3+--+2003)

= 2003 X 4007 X 334 + 2003 X 334 X x
2003 x (2004)

2
= 2003 X 334(4007 + x) = 2004 x 2003 x 1002

= 4007 + x = 2004 X 3 = x = 2005
(b)
152 + 162 + 17%+...+302
=12 4+ 22+...430% — (1% + 22+4...+14%)
_30(31)(61)  14(15)(29)
6 6

= 2004 x

64

65

66

67

68

69

_ 56730 — 6090

= 844
G 8440

()

Since (+1 + 2+...4+n)?

= 2[12 + 2%2+... +n?]

+2[sum of product of two terms]
= 2[sum of product of two terms]
C0—2 ln(n +1)(2n+1)

6
= Sum of product of two terms
_—n(n+1D(2n+1)
B 6

(9

We have,

(4.2)* = (0.42)Y =100

= x =log,, 100 and y = logg 4, 100

1 1
=—-=] 4.2 and— =1 0.42
X 08100 an y 08100

1 1
>———=1 4.2 —1 0.42
Xy 08100 08100
1 l (4.2) 1 10 1
= —- — — = —_— = = -
X 08100 042 08100 )
(a)
We have,
2{771+37173 4+ 571775+ ...}
1
_2{1+1 1. 11, }_1 1+2
B VAN ERE T E ~%e| 1
7

8 4
= log, (a) = log, (5)

(a)

Given sequence is (—8 + 18i), (—6 + 15i), (—4 +
125, —2+9:; 0+64... Hence,

5th term is purely imaginary.

()

We have,

a? + 4b? = 12ab

= a? + 4b% + 4ab = 16ab

= (a + 2b)? = 16ab

= 2log(a + 2b) =1log16 +loga +logh
= 2log(a +2b) = 4log2 +loga +logh

1
= log(a + 2b) = E(4log2 +loga + logh)

(d)
We have,
1 2

= -2
log, 10 log, 10

= logigx = 2logpa — 2

= log;o x = log,o a® — logy, 100
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70

71

72

73

74

75

a? a?
= logg x = logyg (—) =X

100 ~ 100
(b)
Since x, y, z are in H.P.
S 2xz
YTtz

4xz  (x—2)?
x+z x+z
= log(x —2y +z) = 2log(x — z) — log(x + 2)
= log(x —2y+2z) +log(x + z) = 2log(x — 2)
(b)
We have,
log, 2 X log, 27 = log1¢ 8 X log, 10
= log, 2 X 3log, 3

=3log,2 =2log,3=1=>x=3

>x—2y+z=x+z—

()

We have,

loggx =2.5andlog,y =5
=x=(8)%%2andy = 25

=>x =2%2andy =25 = x = y3/2
(@

We have,

124142242433 +3++n*+n
=([1+2+-+n)1%+2%24 - +n?
_n(n+1) +n(n+ D(Zn+1)

2 6
_nn+1)(n+2)
B 3
(a)
When cos x = —1, we have

x=0Q2n+Dn,nez

= Different values of x form an A.P.

(<)

Since, a and b areroots of x2 —3x+p =0
~a+b=3,ab=p

Also, cand d arerootsof x2 —12x+q =0
~c+d=12,cd =¢q

Now,
a,b,c,d are in G.P.
b d
> —=—
a c¢
a+b c+d
= =
a—b c—d

(a=b)? _(c—dy
T @+b)? (c+d)?

o1 4 ab _q 4 cd
(a+b)?2 (c +d)?
ab cd

= =

(a+b)2 (c+d)?
p q
= —=—
9 144

76

77

78

79

80

81

82

pP_4q
> —=—
1 16
=>p 1 p+q 17 q+p 17
g 16 gq—-p 15 qg—p 15
(a)

(a—bx)e™ =(a —bx)[l —x+’;—j—...]

(=p)=n"t

. . . n: _ TLE
= Coefficient of x™is(—1) o S]

(D" (a+bn) (D"
:(n—l)! n Y (a+bn)
(d)

Since, T, =q=a+ (—-1d ..(i)
and T,=p=a+(q—1d ..(i0)
On solving Egs. (i) and (ii), we get
d=-1and a=p+q-—-1
W Tio=a+(10—-1)d=p+q—10
(d)
Let x = 0.cababab ...
10x = c.ababab ... (D)
And 100 X 10x = cab.abab ... ...(ii)
On subtracting Eq. (i) from Eq.(ii), we get
990x = cab —c

100c + 10a + b — ¢

990
_ 99¢c +10a + b

990

=> x=

(b)

We have, V2 + V8 + V18 + V32 +...

=1V2 + 2V2 + 3V2 + 4V2+...
=+/2(1+ 2+ 3 + 4+...upto 24 terms)

_ VI x 24 x 25
DX

2
=300V2

(@)
We have,
log(2a — 3b) =loga —logh

= log(2a — 3b) = log (E)

b
_a , _3b?
=>2a—3b—5=2ab—3b _a:a_Zb—l
()
We have,
2% x 32 = 100

= (2 X 9)* = 100

= x = log,53 100 > x € (1,2) [~ 18! =
18 and 182 = 324]

(b)

We have,

(loge 2)*  (log, 2)° +

1—1log, 2+ > 31
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84

85

86

87

1
—e-loge2 — p-1 _ _

(9
2
On putting x = %in log.(1+x)=x— x? +

———+...©
3 4
1 1 1

Weget, YY) E_E-I_”'_

1 3
loge(1+z)—loge(5)
(b)
We have,
1 1 1 N _ 0
a ¢ a—-b c¢c—b
1 1+ a+c—2b 0
= —4— =
a ¢ ac+b*>—b(a+c)

= (a+c)(ac+b*—b(a+c))+acla+c)
—2abc=0

=2ac(a+c)+b?*(a+c)—b(a+c)?—2abc
=0

=2>2acla+c—b]—bla+c){a+c—b}=0

>(a+c—b)2ac—ab—ac) =0

= 2ac=ab+ac [+ a+c—b =+ 0given]

= a,b,carein H.P.

(o)

Since, 4a? + 9b% + 16¢? = 2(3ab + 6bc +
4ca)

= 8a? + 18b% + 32¢% — 12ab — 24bc — 16ca

=0
= (4a® — 12ab + 9b?)

+ (9b? — 24bc + 16c?)

+ (16¢%2 — 16¢ca + 4a?) =0
= (2a—3b)?2+ (3b —4c)* + (4c — 2a)?> =0
= 2a = 3b,3b = 4c,4c = 2a

= 2a=3b=4c=k [say]
kb k k
= = — e = —
=27 T3 7y
= a, b, c are in HP.
(o)
We have,

1
2=
(n+1) 1 nn+1)2n+1)
"2 _E{ 6 }
=>2n+1=15=>n=7

(9

Given,

[2a,+(p-1)d]
[2a;+(q-1)d]

. (2a; —d) +pd _
(2a; —d) +qd

N [QIN D

<< SN
N

92

93

95

g a1+5d

(b)

Let r be the common ration of the G.P. Then,
b =ar,c = ar?

Sincea — b,c —aand b — c are in H.P.

) 2 _ 1 + 1
“c—a a—-b b-c
2 1 1
= = +
ar’—a a—ar ar—ar?
2 1 4 1
= =
r2—1 1—-7vr r—1r2
2 r+1
=

r2—1 r(1-r)

22r(1l-rN=>0*-1Dr+1)

=>2r=—(+1)>2 [“r=#1]

>12+4r+1=0 2ar’+4ar+a=0
=>c+4b+a=0

(a)

Let t,, denotes nth term of an AP whose first term

and common difference are a and d respectively.

tp,=a+(n—1)d

Now, L

a+ (a+2d)+ (a+4d)
_ +...+(a + 2nd)
(a+d)+ (a+3d)+ (a+5d)
+...+a+ (2n—-1)d
" [a + (a+ 2nd)]
- Z[(a+d)+{a+ (2n—-1)d}]
_n+1
B n
(a)
Let a and [ are the roots of the equation
x?—2ax+a*=0
a+ B =2a and af = a?
Since, A = %Band G = \/a_B
= A =aand G? = a? [fromEq. (i)]
=>G*=A"=>G6G=A4A
(a)
We have,
13-23433-434..493
=3 +23+-49)—-2(23+4%+63+8%

(D)
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96

97

98

99

101

2
9(9+1
={¥} —2x23(13 4+ 23+ 3% + 4%)
2
4(4+1

=(9x5)?%— 16{%}

=(9x5)2—16 x (10)? = 425
(c)
We have,

log; log, log, 256 + 2log 7 2

= log, (log, (log, 4*) + 2log,1/2 2

= log,(log, 4) + 4 log, 2
=log,2+4log,2=1+4=5

(9

Given, 1 + sinx + sin?x +...00 = 4 4+ 243

1
s =442

1 —sin
L 1 ><4—2«/§
= 1—sinx =
4423 4-23
_ 4—23
=>1-—-sinx =——
4
. 23 43
= =
sin x 2 >
T 27
> x=—=,—
*=373
(o)

Let the sides of the right triangle be a — d,a,a +
d , then hypotenuse being the greatest side

ie,a +d.

So, (a + d)? = a? + (a — d)?

= a?+d?+ 2ad = a? — 2ad + d?

= a=4d

Therefore, ratiointhesides=a—-d:a:a+d =
(4d —d):4d: (4d +d)=3:4:5

(a)

We have,

3log ok 4 5log 2> 4 7log L0
0880 T 29834 T 11985

3* 52 24
=310g<24x5>+510g<23x3>+710g<3x5>
34\ 52 \° [ 2+ Y

=lOg{<24><5> ><<23><3> X<3x5>}

312 510 28
B 1og{212 X 53 215 x 35 " 37 x 57} = log2
(d)

Given, — (e* + e5%) = ag + a;x + ayx2+...

’ e3x

= (67 +e?) = ag+ a;x + ayx?+...

102

103

104

105

106

(2x)* | (2x)*
= 2|1+ o 2
= agy + a;x + a,x?+...
>aq=a3=0a5=...=0

~2a; +23%a3 + 2%ag+...=0

(b)
We have,
logp(logp x)
a logpa = glogp(logpx)logab — loga(logp x)
= logy, x
(b)
1 1 1
Now, + —_—
14z azasz 400024001
lia; —a; az—a, A4001 — Q4000
== ( + +o..t —)
d\ aya, apas A400024001
1,1 1 1 1 1 1
=+ —+... + —
d\a; a; a; as Ag000 Q4001
1/1 1 400 .
== (— — ) = =10 (given)
d\a; ag01 a1a4001

= 04901 = 400 )

ay + Ag01 = Az + A4000 = 50  ...(00)

. (a1 = a4001)? = (a1 + A4000)* — 4014001

= (50)%2 — 1600

= |ay — asg01| = 30

(b)

It is given that

p,qrareinAP=>2q=p+r

Let a be the first term and R be the common

ration of the GP.

Then,

T, = pthterm = aRP~%, T, = gth term = aR?™%,

T, = rthterm = aR" !

Now,

qu — (aRq—l)Z — a2R2 q-2

= T7 = a*RP¥"2 [2g =p=T1]

=>T7=(@RPN@R™)=T,T,

= Ty, Ty, T;- are in GP.

()

Sp =11+ 22N +3@H+...+n((nh)

=Q2-11H)+B-1(2YH
+@-1D3H+...+[(n+1)
—1](nYH

=@-U-1D+@-21=-2D+4-31=-3D+...]
+[(n+ 1)) — (D)

=Mn+1!-1

()

Let a be the first term and x be the common ratio

of the A.P. Then,

a+5x=2>a=2-5x
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107

108

109

110

111

LetP=aya4as =a(a+3x)(a+4x)=(2-
5x)(2-2x)(2—x)
>P=2(-5x3+17x2—16x +4)

P
5>—=0 =>x=8/5,2/3
Ix x =8/52/
d?p 2
Clearly,w > 0forx = 3
Hence, P is least for x = 2/3
(b)

§[2x2+(n—1)x2]=24o

> n2+n-1) =240

=> nn+1)=15x%x16

=>n=15

(<)

Let the three numbersin AP area — d,a,a +
d

Since, a—d+a+a+d=15 =2a=5
Since, (a—d+1),(a+4),(a+d+19)are
in GP.
s(@a+4)?=(@—-d+1)(a+d+19)

= 92=(6-d)(24+d) [“a=5]

= d?+18d —-63=0

= d=3,-21
~ Required series are 2, 5, 8 and 26, 5, -16
(d)
We have,
1+cosa+cos?a+...to 0=2—+/2
1
——=2-42
1—cosa
1
> 1—cosa = =1+—=
2-2 V2
1 3n
= cosq@ = —— a=—
\2 4
(0)

v (a+ B), (@ + B?), (a® + B3) are in GP.

= (a*+4%)? = (a+ p)(a® + B?)

= a*+ p*+ 2a%B% = a* + p* + apf? + pa’®
= af(a?+p%—2apf) =0

= af(a—pF)?*=0

> af=0ora=p

= §=0 orA=0

= cA=0

(<)

In n geometric means Gy, Gy, ..., G, are to be
inserted between two positive real numbers a
and b, then a, G4, G5, ..., G,,, b are in GP, then
G, =ar,G, =ar?, ..,G, = ar™

1

b
So,b=ar"*l = r = (Z)(nﬂ)

112

113

114

115

116

Now, nth geometric mean

n

aNn+1
G =ar*=a (3)
(a)
We have,

1
G+ )G =) + 57 G+ ) (x = y)(x? +y?)
1
3 ENC =P EE Y Py 4o

1 1
==y A G =y A =y

22 2)3
e
2N2 233
e

= (e"2 -1)- (ey2 -1) = eX? — e¥?

(b)

We have,

2.357 = 2 4+ 0.357357357357 ....

= 2.357 = 2+ 0.357 + 0.000357 + 0.000000357

+ .-
2.357 2+357+357+357+
= 2. =
103  10® 109
357
9 3ET gy 108 _ 5 357 235
T oL T 999 999
103
(9
We have,
x,1,zareinAP:>2:x+Z} "
po,Zare inGP =>4 =xz

Since (i) does not satisfy 8 = x + z and 16 = xz.

. - . 2
But, it satisfies the relation 4 = x—fz Hence, x, 4, z

are in HP
(o)
We have,
1%2.2 22.3 324 425
1ttt e
cni(n+1) ~ond n?
n! n! n!
n=1 n=1
=Z—+ — =D5e+2e=7e
! n!
n=1 n=1
(b)
We have,
log,o 343 = 2.5353
=1 10g10 73 == 25353
2.5353

= 310g10 7 = 2.5353 = 1Og10 7 = 3

Now, 7" > 10°
= logyo 7™ > logyo 10°
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@5353) 15
3 "~ 35353
= n>5916

Hence, the least value of n is 6
(a)

. . 111 .
Since, a, b, c are in HP, then ~,5»; are in AP, let

= nlog,p7>5=>n

117

1 1 1
s=pP-ay=pand_=p+gq
Wherep,q >0 andp > g

3 2 3 2
3¢+2b _ p—q'p p+d'p
2c—b _i 1 2 1

3a+2b
2a-b

Now,

5p—2q
_pr(p-a)

p+q
p(p-a)

_5p—2q9 5Sp+2q

ptq p—q
_Gr=290-)+Gp+29)@+9)

(? + 4%
14q°
p? — g2
Which is obviously greater than 10(asp > q > 0).
(b)
We have,
logx logy logz
a—b_b—c_c—a_l(saY)
= logx = A(a — b),logy = A(b —c),logz = A (c
= logx +logy +logz =10
s logxyz=0=>xyz=1

5p+2q

p(p+q)
P—q

p(p+q)

+

=10+

118

119

X

x
=>a+b+c=1+x+—+3'

2 | + cee
Also,

=e

w?x?

2!

3,3

w-X

a+bw+cw=1+wx+ 3]

+ ces
— WX

and,

a+ b w?+ cw = e®**, where w is an imaginary

cube root of unity

Now,

120

121

122

a®+ b3+ c3—3abc
=(a+b+c)(a+bw+cw?)(a+bw?+cw)

2 2
X qWX pw X — oX(1+w+0%) — X0 — o0 — 1

=e e e

(@)
We have,

5n+1
a, = log <3n_1>
5 n+1
= a, =log {(5) X 9}

5
=>a, =log9+ (n+1) log§

5
= a, = 210g3+(n+1)10g(§)

5
=nlog (5) +log 15

Clearly, it is a linear expression in n. So, the
sequence < a, > is an A.P. with common

difference log (g)
Clearly, the sequence < b,, > forms a G.P. with

. 5
common ratio equal to log (5)

(d)
Let a, be the r™ term of the given series. Then,
1

T+ DT+ 2 +3)
= a,
1 1 1

“or 204D 20072

6 +3) [Using partial fractions]

1/1 1 1 1 1
R
6\r r+1 3\r+1 r+2
+1( 1 1)
6\r+2 r+3
z": 1(1 1 ) 1(1 1 )
= = — —_ _ - =
= s 32Ttz

r=1
+1(1 1 )
6\3 n+3

B n3+6n? + 11n
T 18(n+ 1)(n+2)(n + 3)

= Z a
(d)

Let the GP series be a, ar, ar?, ...
According to the given condition

a+ar+ar’+...=a*>+a’*r* +a’*r*+...=3
a a
1—-r 1—-7r2
= a=3(1-71) (1)
and a? =3(1—1r?%) ..(ii)

Eliminating a from Egs. (i) and (ii), we get
[31-m)]*=301-1%)
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124

125

126

127

128

=>31-r=>0+r) (~r+1)
=>4r =2 =>r=§

. a=3(1—r)=3(1—%)=;
(c)

We have,

log 2,1og(2* — 1),log(2* + 3) are in A.P.
= 2,2* — 1,2* + 3 are in G.P.

()

We have,

log, a +logy b +log,c =2

logga +1logs b +loggc =2

logie a +1og b + log,c = 2

1 1
= log,a +Elog2 b +§log2x =2
1 1
= Elog3 a+logsz b +§log3 c=2

1 1
= Elog4a+§log4b +log,c=2

= log,(a?bc) = 4,logs(ab?c) = 4,log,(abc?)
=4

= a’bc = 2* ab?c = 3* and abc? = 4*

= (a?bc)(ab?c)(abc?) = 2% x 3% x 4*

= (abc)* = (2 x 3 x 4)* = abc = 24

Now,azbc=24andabc=24:a=g:§
abzc=34andabc=24:b=%:%7
abc2=44andabc=24:c:%=33_2

(b)

GiventhatT, =a+ (p—1)d =gq (1)
And T, =a+(@—-1d=p (i)
From Egs. (i) and (ii), we get
__(o _ _
=~ 1 ..(iii)
On putting the value of d in Eq.(i),we get
a+(@-DED =¢
>a=p+q-—-1 ..(iv)

Now, rth term is given by AP
Tr=a+(-1Dd=p@E+q—-1D+ -1
[from Egs. (iii) and (iv)]
=p+q-—r
(b)
We know that,
1 2 2

ete =2+Z+E+...OO

e?+1-—2e 1 1
»——=2( )

2 Z+Z+“'OO

e

=>(e—l)2 1_{_1+
—_— = —T...00
2e 2! 4!

(b)

129

130

131

132

Wehave, |a| < 1,|b| < 1

~ lab|l = la| |b| < 1

Now,

a(a + b) + a?(a? + b?) + a®(a® + b3)
+ ---upto oo

= [(a? + a* + a® + - to )] + [(ab + (ab)?
+ (ab)3 + +++ to )]

_at ab
_1—a2+1—ab
(a)
1
x(y -1)=1=>x= STk [say]
1
=>k=-
x
Then, 24—+ +...= 2k + 2 k3 +
x 3x 5x 3
2,5
Skt
) 1+k_l 1+y3-1
B TR Ty 1
3
= log 3
2=y
(<)
a,a; ...a,
a,a; ...ay, = by, (—)
by

10y ... Ap_q
= apby b
n

_ [(x)zn;_l B (y)znl—l] (a1a2 an_1>

by,
a,a; ---an—Z) xX—=y
by,

b

=bp-1"ap-1 (

(d)
5+(n—1)4

[34+ (n— 1)4]%[7 + (n — 1)4]?

3

(- )
(4n—1)2 (4n+ 3)?
W =Ty +To+...+T,
1 1 1
{?‘ﬁ+ﬁ
1 N 1 N 1
112 112 77 (4n—1)2

YR

|

-G

_1{1 1 }
832 (4n + 3)2

1(1 1
S S .

819 72
(d)
Given, a = 7,ar" 1 =448and S, =
a(r™-1) — 889
r—1
ar"lr—q 448r — 7
> ——=889 > ——— =889
r—1 r—1
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= 448r —7 =889(r— 1)

>r=2

(b)

Let a the first term and r be the common ratio.
Then,

133

2

1_r=20and

{20(1 - r)}z
1-—

=>4oo(—r)=1oo:>4—4r=1+r:>r
1+r

=3/5

> =100 [Given]

=100

134 (b)

Since, a, b, ¢ are in HP.

1 .
ozarein AP.

abc abc abc
= T, . are in AP

= bc, ca, ab are in AP

1 1 1 .
—,—,—are in HP.
ca’ ab

135 (c)
i?+i*+i®+ ---upto (2k + 1) terms
i2[1 _ (i2)2k+1] 3 _1[1 _ (_1)2k+1]
1—i2 B 1+1
_—[1-(-D)]
B 2

=-1

136 (b)

We have,

a* =b,bY =candc? =a

= b= (c?)* [+ b =a*anda = c?]
=>b=c*

= b = (bY)#* [+ c=bY]
>b=bY">3xyz=1

(b)

Since, a4, ay, ...,
Then, a,

137
a, are in AP.
—a1 = a3 _a2 ...

=a,—an_1=d

Where d is common difference

1 1
Now + =
Jantyan_1

1
, + +
V@@ | e

V@ —Var e —Va
=t

+ \/a_ v An-1

i + 5
Vau v
an —aq

B 1( ) . n-—1
d\Ja, +Va;) fay++a;

(0)

Since, n™ + 1 divides 1 + n + n?+...

= 2 (fan —fany < T

138
+n127

139

140

141

142

143

1+n+n?+..+n1?7

Therefore
! nm+1

is an integer.

1—n128
=

L_isan integer.
1-n mi1
(1-n%%)(1+n%%)
(1-n)(n™+1)
m = 64
(b)
Since,
1)
= logz(31™ + 2) = log; 3 + log;(4.3* —
= 317* +2=3(43*-1)
=33 *+2=123*-3

is an integer when largest

2log;(317* +2)1/2 = 1 + log, (4.3* —

D

Let 3* =t

3
.-.?+2= 12t -3
= 12t* —5t—3=0
> t= L3

- 3’4
o 3= z [ 3* cannot be negative]
3

= x=log3(z) =>x=1-1log;4
()
We have,

1 1
logs (1 + §) + logs (1 + E)
1
+ logs (1 + 5) + -

1
+ 10g5 (1 + @)
6 7 8 625)

=1 ( _ 22>
%8s \5 %6 X7 " 624
625
= logs (T) =logs 5% =3
(@)

21og, x —log, {(1+3) x} —log. {(1-3) x}
= 2log, x — {loge (1 + i) + log, x} -
{log. (1-2) +1og. x}
— {loge (1 + 1) + log, (1 - i)}
2|t ot 1

= The coefficients of x ™% = 2 x Z

(b)

Ifa, b, c are in H.P., then

a +c" > 2b" = a’ + ¢ > 2b°
(0)

Since,

a™+pn"

an—1+bn—1

= (a+b)(@ 1+ b 1) =2(a"™ + b"M)

a+b
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144

145

146

ab™ ba™
—zr-+'———'::an‘+-bn
a—>b b—a
= (=)= (5)
a®  a
ﬁb—n_ginzl
(b)

Taking x as the product of variates
X1, X3, ...., Xy corresponding to r set of
observations ie, x = x;X5 ... ... , Xy, We have

logx = logx; +logx, + -+ log x,

= ZIng = ZIngl +210gx2 + -

+1§]
" 0g X,

= logG =log G, +1logG, + -+ + log G,

= G =616, ...G,

()

Two digit odd numbers are 11,13,15, ...,99.
Clearly, these numbers form an A.P. consisting of
45 terms.

45
~ Required sum = 7(11 + 99) = 2475
(@)
1 1 1

Let S = + + +...00
123 345 567

1
= G oD@+ D

B 1 1+ 1
22n-1) 2n 2(2n+1)
_1[ 1 1] 171 1 ]
" 2l2n—1 2nl 212n 2n+1

On puttingn = 1,2,3, ...

T_1[1 1] 1711 1
7201 21 212 3

11111]

1
T2—§[§‘z 321775

o~ S = Tl + T2 + T3++Tn+

1[1 1 1 1 1 1 1 ]
2 2 3 4 5 6 7 7
11 11 1 1
_____ __l__
212 3 4 5 6
1+ ]
7
==log.(1+1)
+1[ 1
2
fiede-ie]
2 3 4
1 1 1
=§log62—§+§loge(1+1)
1
=log32—§
147 (b)
We have,
log, ab = x

= logsa+log, b =x
=>1+4+log,b=x=>log,b=x—-1

l 1
= = —
ogp a X

-1
Now,
log, ab =1 logy b= —— 4+ 1= —
ogy, ab = logy a + logy, _x—1+ i
148 (c)

Wehave 1.1!' 4+ 2.2! + 3.3! 4+ ---. +n.n!
n n
= Z r.(r!) =Z[(r + Dr! —r!]

r=1 r=1

n
=Z[(r+1)!—r!]

r=1

=QI-1D)+@!'=2D+...+[(n+ D! —n!]
=n+D!'=-1U'=mn+1D'!-1
149 (b)
We have,
log; [log,{logs (logs 27°)}]
= log; [log,{log; (log; 3°)}]
= log;[log, (logz 9)] = log,[log; 2] =log, 1 =0
150 (b)
22 + 42 + 6%+...+(2n)?
=22(12+2%2+--+n?
_4dn(n+1)(2n+1)

6
_2n(n+1)(2n+1)

3

151 (a)
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152

153

154

155

Let the two numbers be a and b, then
A= ﬂ ,G = \[ab, H= 222

a+b
ab G?

A A

(<)

Let S=1+2+2+="+. .00
135, (Zn - 1) 2.4...2n

n= (2n)! X 24 ..2n
O
S @ni2zr)! 2r()!

1 1
=1 ZT =1
S=1+ ) h=l4omt gyt
2= e

Y
(b)

Since, a4, ay, as, ..., a, are in AP.

>d=a,—a;=0a3—0A; =...= Ay — Ap_1

=~ sind (cosec a,cosec a,+...+cosec a,,_, cosec a,
sin(a, — aq) sin(a,, — a,_1)

= +o..+

sinaq sina, sina,_4 sina,

(sina, cosa; —cosa, sinaq) - (sina,, cos

sina; sina, si
= (cota, — cotay)

+ (cota, —cotasz) +...+(cota,_4

— cota,)
= cota; —cota,
()
Given, S, = ~— = 364
3X243 —a
——— =364 >a=1

2
Since, | = ar™ 1 = 243 = 1(3)"!
= 3=3"1=n=6
(b)
It is given that
a,b, c are pth, qth, rth terms of a H.P.

= %,%,% are pth, qth, rth terms of the
corresponding A.P.
Let 4 be its first term and D be the common

difference. Then,

1
=A+(p—-1)D

E ."(0

1

E=A+(q— 1)D . (i)

1

—=A+(@-1D ... (iii)
Subtracting (iii) from (ii), we get

1 1 Db _c—b
53 z=@-nD=bclqg-1)=—;

Similarly, we have

157

158

160

162

163

(b—a)
D

(a—o0)
ca(r —p) = and ab(p — q) =

D
~be(q—7r) +ca(r —p) +ab(p — q)

1
=B(c—b+a—c+b—a)=0

bc ca ab
=|p q r{=0
1 1 1
(@)
We have,

log(x + z) + log(x — 2y + z) = 2log(x — 2)
= (x+2)(x—2y+2) = (x —2)?

> (x+2)2—-2xy—2yz=(x—z)?

> xy+yz=2xz

1,1
zZ X

(b)

Since x, y, z are three consecutive positive

integers

~2y=x+z

= 4y2 = (x+ z)?

=>4y =(x—2)>+4xz

=>4y2=(-2)2+4xz

=>y2=1+xz

Now,

2 .
5 = x,y,zare in H.P.

[+z—x=-2]

ooz + a4 (e )
2 %8 T o231+ 2x2

1
Elogex+
+ cee
1
=E[logex+logez+2{(

1 1
1+2xz

1+2xz)

+3 +

1+2xz

1
> log, x x + log,

1+2xz
1+xz

{loge xz + log, (

= Eloge(l + xz) = Eloge y2 [From (i)]

= log.y
(c)
(a+bx) =
t—

(a + bx)3

( )
3!

2!

:...m:e

a+bx

bx — ea "

~ Coefficient of x™in e%e S

(d)

Since, %,k and%are in AP.
=>k= 31
48

D2k =242
378

(©
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164

165

166

Since, log(1 + x) — log(1 — x)

x3  x°
=2 — 4+ —+...
lx+3+5+ ool

Putx = % on both sides, we get

o) s 2

_2<1+1 1+1 1
—"\2 3723 525

o)

11 11

= 10g3 =1 +§Z+§E+
(@)

Let f(x) =Ax?*+Bx+C

~ f()=A+B+C

and f(-1)=A—-B+C
 f(D) =f(-1)
=>A+B+C=A-B+C
=>B=0

S f(x) =Ax%+C

= f'(x) = 24x

= f'(a) = 2Aa, f'(b) = 2Ab and f'(c) = 2Ac
Also, a,b,c arein AP

~ 2Aa,2Ab, 2Ac are in AP

= f'(a), f'(b), f'(c) are in AP
(<)

Here, T, =n(n+ 1)(n + 2)
=n3+3n%+2n

WSy = Z T,

[n(n2+ 1)]3 N 3n(n+1)(2n+1) N 2n(n+1)

6 2

%n(n +1)(n+2)(n+3)
(b)

Since,

2 2
=25 (":Tyy) =% .0
On subtracting both sides by1, we get
x-»? _p*-q¢*
Txy = 7z (i)
From Egs. (i) and (ii), we get
x+y\> _ p? x+y
(x—y) T pt—q? x-—-y
L p PP
N

x+y

p
p? — g2

167

168

169

170

172

[by componendo-dividendo rule]

sxiy=@+Vp? =)0 —p* =%

(b)
We know that

a+b
AM>GM=>T>\/%:>a+b>2x/E

(b)
The general term is
n n+il
_ 22
13423 4+3%4. . 4n8
1 1 1

(b)
We have,

(666...6) = 6+ 6.10 + 6.10% + --- + 6.10™1

2 n
3 (0™ -1)
n — digits
4

=~ (666 ...6)% = 5 (10™ — 1)2
Similarly, we have

8
(888...8) = 5(10" -1)

~ (66 ...6)% + (888 ...8)
4

9

n — digits n — digits

n _ 2§ n _
(10" —1)* + 5 (10" — 1)

4
= (66...6)" + (888 ...8) = 5 (10°" — 1)

n — digits

(b)
We have,

n — digits

sn=(z—1)+(2—%)+(2—%)+---+(2—%)

=5, =2n—H,

1
5

(b)
Here, a=1,r=§,d=3
e =@ dr(1 —r"1)
M 1 —r (1-71)2
{fa+ (n— Ddpr™
1—r
1 171—1
1 3-5[1‘(5) ]
Sn—l + N2
(1-3)
{1+(n—1)3}(
- 1
1=

;
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173

174

175

176

177

5+15(1 1 ) 1 (3n—-2)
4 16 5”‘1 4" 5n-1

But, S, = [+ (1 - o) - S22
. l 5
T4
(b)
0.5737373 = 0.573
0X ¥
1 term 2 term
) XY-X
T o
2 digits 1 digits
Itisofthefrom0 X Y
g XY=X _ 573-5 _ 568 _ 284
9 0 990 990 495
(b)
Since, y? = xz (D)

Now, a* =bY =c? =m [say]
= xlog,a =ylog, b = zlog, c =log, m
= xlog,a =log, m,ylog, b

= log, m,zlog, c = log, m

= x =log,m,y =log, m,z =log, m

From Eq. (i),
(logy, m)? = log, mlog, m
logym log.m
log,m log,m
= log,a =log.b
(d)
Since, ar™ ! = ar™ + ar™t!
= %=1+r >51r2+r—1=0
L, _¥5-1 l ”t_\/g_ll
2 2
(<)

Consider three numbers log, 3,1og, 6 and log, 12.

We have,
log, 6 =log,(3 x 2)

=log,3 +log,2=1+1log, 3
And, log, 12 = log, (2% x 3) = log, 3 +
Aog22=2-+og23
log, 3,1 + log, 3 and 2 + log, 3 are in A.P.
= log, 3,l0g, 6,log, 12 are in A.P.
= log; 2,logg 2,logy, 2 are in H.P.

(a)
Since, p, g, r are positive and are in AP.
S

»» The roots of the equation px? + gx + r = 0 are
real.

178

179

180

181

2
= q* = 4pr = [pTH] = 4pr [from Eq. (i)]

= p2+7r2—14pr =0
7\2 T

- (-) —14<—)+120
p p

r 2
= (——7) —48=>0
p

(+p>0)

= (5—7)2—(4\/5)2 >0
= |£—7|24\/§

()
LetS =§+3l2+3_13+ ..-Then,

_ 31

T1-1/3 2
- (0.16) 0825 aztst)
= (0358 = (0 p2poron 17

= {(0.4)*}1og} ,

= {(0_4)2}105%5_4 = (0.4_)10g0.44. =4
()
We have,
log,(log, a) log(log, a) log b
log,(log, b)  loga log(og. D)

1 (lo a)

08 logh % logb
" loga logb
® log (loga)

_log(loga) —log(log b) log b
= loga log(log b) — log(log a)
_ logh low b
~ loga 08a
(b)

T, R

n n(Zn + 1) n (Zn +1)
=5 = z T 2 1 2 + 1 2 N 1 2
1
+ T

_1 ( 1 N 1 1 N 1 )
=1-(-1+log,2)
=2 —log, 2
(@)
We have,

n
S; =~ 2a+m-1d,

So =%{2a+(n2—1)d}and53 =%{2a+
n3—1d
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182

183

184

185

186

25,

(ny —n3) +n_22(n3 —1ny) +n_33(n1 —ny)
={2a+(n-1)d}n, —n3z)

+{2a+ n,—1)d} (ng —ny)
+{2a+ (n3;—1)d}(ny —ny)

=0
(a)
Here,a = 0.9 = 2 andr = L= 0.1

10 10

1_7,.100
el
_9 1 — o ( 1 )
10\ 1L 10100
10
(d)
14+243+..4n n
Here, Tn = i oiisirons = 2n3
_ n(n+1)/2 2
T {n(n+1)/2)2 n(n+1)
—> (1 1 )
B n n+1
~ S, =2XT,
_2(1 1)+2<1 1)+ +2<1 1 )
ST\l 2 2 3/ n n+1
=2 (1 ! =2 2
B n+1) n+1
2
<2 [ < 1]
n+1

(d)
We have,

log,(3x% + 11x) > 1

=3x%2+11x > 4
=>3x?+11x—4>0=>(x+4)(Bx—-1)>0=>
x<—4orx>§

But, log,(3x? + 11x) is defined for 3x2 + 11x > 0

i.e.forx>0o0rx < -3

Hence, x € (—o0,—4) U (1/3,0)

(b)

Let a be the first term and R be the common ratio
of the given G.P. Then,
x=aRPly=aRIl,z=qR"!

o x94Ty P ZP 4

= qd-r+r-p+p—q p(p-1D(q-r)+(q-D(r-p)+(r-1(p-q)
=a’R%°=1

(a)

We have,

53x210g102 — 2(x+%)log10 25

N 53x2 logi102 — 22(95"%)10%105

2
= 5]0g10 23x — 210g10 52x+1

187

188

189

190

lo 5
N (23x2) 810 _ 210g10 52x+1

— ylogax]

[ x10gay

= 3x2.log;( 5 = logo 52*+1

= 53x% — g2x+1

=>3x2=2x+1=23x2-2x—-1=0>x
=1,-3

(9]

We have,

e(x—l)—%(x—l)z+%(x—1)3—%(x—1)4+---

= elOg{l+(X—1)} = elng =X

(b)
. ex e?”
e’ _1+F+7+
1 x?
=1+E(1+x+§+...>
1 2x  (2x)?
+ﬂ<1+f ol >+
ox 1 1 1
~e =(1+E+5+§+.”>
1 2
+X<E+m+...)+...
S Qg = €
(b)
We have,

1
og )
B T+ x+x2+x°

x
= log<1 — x4> =log(1 — x) — log(1 — x*)

[ee] [ee]

xT x47‘
=— )=+ ) —

r T

r=1 r=1

When n is odd, there is no term in the second
series containing x™. Therefore, the coefficient of
x™ is zero in the second series, and in the first

series the coefficient of x™ is —1/n
Hence, when n is odd, we have

1 1
Coefficientof x* = ——4+ 0= ——

n n
(a)

Let two numbers be p and Q.
~Given, 2P0 _ 142222 (i)
P+Q 5 5
And \/PQ =24 = PQ =576 ... (ii)

From Eq.(i),
P4O= 10PQ
0=
10 X 576
>P+Q=—F77

72
= 80 [from Eq. (ii)] ... (iii)
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191

192

193

194

195

Now, (P —Q)* = (P = Q)* - 4PQ

=802 — 4 X 576 = 4096
[From Egs. (ii)and (iii)]
> P—-Q=64 ..(G1v)

On solving Egs. (iii) and (iv), we get
P=72,0Q=8
Hence, greater number is 72.

(b)
We have,

n
7[2x2+(n—1)3] = 60100

=>n(3n+ 1) =120200

= 3n%+n—-120200 =0
=3n?2—-600n+601n—120200=0

= (n—-200)(3n+601) =0 = n =200

(©

The given series is clearly an AG, the
corresponding APis 1 + 4 + 7 4+ 10+. .. having
nth term = 3n — 2.

and corresponding GP is 1 + % + é +... having nth

1
term=5n_1
(<)
xZ x3 4
=x——+—=——— =log(1
y=Xx 2+3 4+ og(1+ x)
yZ
>1+x=¢eY= 1+y+2|
2 3
_ yo .y
=X y+?+§+
(d)
at+(a+1)+(@+2)+..+(a+6)
Z =

=>7a+21=7m
>a+3=m

(@a+2)+@+3)+@+4)+-+(a+ 1L

11
11a + 77

11
=a+7
m-—3+7
=m+4
(d)

We have,

1 11 11
10g2+2<—+ +§¥+00)

573 53

196

197

198

199

[uy

1+

[

-1 <1+x)
" 08 1—x

x3 x5
=2(x+=+=---

=log?2 + log

[uy

ul

3 5

)

N W

=log2+log( >= log 3

(d)

Given that,

a, + as + a9 + a5 + aze + ay, = 225

= (ay + azs + (as + azo) + (ay0 + ags5) = 225
= 3(a; + ayy) = 225

= a;+ay, =75 (1)

(** In an AP the sum of the terms equidistant from
the beginning and the end is same and is equal to
the sum of the first and last term)

n
—[a+1)

. a1+a2+...+a24: 2

> (a; + azs)
=12 x75 =900
(b)

Since, x,y, z are in GP.

2w Y2 =xz

2logy =logx +logz

2(logy +1) = (1 +logx) + (1 + log 2)

1+logx,1+1logy,1+logz arein AP
1 1
1+logx’ 1+logy’ 1+logz

(a)
We have,
log{(1+x)"**- (1 —x)'7*}
=1 +x)log(1+x)+ (1—x)log(1l—x)
=log(1+ x) + log(1 —x)
+ x{log(1 + x) — log(1 — x)}

1+x
=log(1 —x?) + xlog (1 )

x*  x®
_ 2 4 ...
<x AT )

+ 2x x+—+

[from Eq. (i)]

are in HP.

X

2
$E x_6 }

x
=z {ﬁ 3.4
(b)

Let a be the first term and r be the common ratio
of the G.P.aq, ay,as, ...

Wehave,as =5 = ar* =2

Now,

o\|><@\/.

)+)

U'l

8

a,a,0a3 ...a9 = aar ar? ...ar
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200

201

202

203

204

205

206

9 .14+2+---+8

= a,0,03 .09 =a° T

= 10,03 .09 = a’ 3% = (ar*)? = 2° =512
(@)

We have,

logs x X log, 2x X log,, ¥y = log, x?
= logz;y =2log,x=>y=32=9
()

Itis given that a, b, c are in H.P.
111 .
'—,—,EaremA.P.
a+b+c a+b+c a+b+c
a ' b’
b+c a+c
=>1+— 1+— 1+—are1nAP

are in A.P.

b+c a+c a+b
zT,T —arelnAP

a b
> — — —arelnHP
b+c’c+a’a+b

(d)
mth mean between a, 2b is a +
nKb—Za)
n+1
According to given condition
m(2b — a) m(b — 2a)
Tyl Rt T
= m2b—a)=an+1) +m(b - 2a)
=2 a(ln—m+1)=bm

M and mth

mean between 2a, b is 2a +

a m
b n—-m+1

(c)

We have,

nf(n+1)
n!

lim S, = Z
n—-oo

S S
= lim S, Z— Z——5e+2e=7e
n—-oo n! n!
n=1 n=1
(a)
Let the numbers are a and b
~Vab =10
= ab =100 (D)
and 2ab _ 8
a+b
200
= =
a+b
> a+b=25 ..(ii)

On solving Egs. (i) and (ii), we get
a=55b=20

(©

Let nth term of GP is 2187.

2 3(v3)" = 2187 = 3(/2-1/241) = 37
n 1

> Z45=7=n=13

(b)

207

208

209

210

211

212

Required two digit numbers are 12, 19, ...,96

which leave a remainder 5 when they are

divided by 7.

Here, a =12,d = 7,1l =96
l=a+(n-1)d

= 96=124+7(n-1)

= n=13

S13=—2(12+96) =

13x108

=702
()

Let T,, denote the n'? term of the given series.
We have,
n’(n+1)? nt n3 n?

n! n!
~ Sum of the series

=Z—+ZZ—+Z—=159+2(56)+29
n! n! n!
n=1 n=1 n=1

=27e¢

n

()
Sum of the integers which are divided by both
3and>5

=15+ 30 +45+...+90
6

= 5(15 +90) = 315

(@)

Since H is the harmonic mean between a and b
2ab

T a+b
2a 2(a+b)

a+b a+b

(b)

Giventhat,a; = a, =2anda, =a,_1 —1
caz=a,—-1=2-1=1
a,=a3—1=1-1=0
as=a,—1=0—-1=-1

(a)

0.234 = 0.2343434 ...

= 0.2 + 0.034 + 0.00034 + ---

_ 2 + 34 ! ! + ]
10 105 T105 T
2 2 1 100

=— X X —
0 1000~ 99

2 N 34 232

T 10 990 990

(a)

We have,

’IOgo 54 =+/(logps 4)2
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214

215

216

217

218

2
= log,-14 = log,-1 2% = _—110g2 2=-2

(b)
We have, 4, 14, 30,52, 80,114, ..
sequence. The differences of the successive terms

. as the given

form an A.P.

So, let its n™ term be

a, =an®+bn+c

Puttingn = 1,2,3, we get
a+b+c=4,4a+ 2b+ c =14 and,
9a+3b+c=30

Solving these equation, we get
a=3,b=1andc=0

.an, =3n%+n

(d)
Given,y = 3x + 6x2 + 10x3+...
~14+y=1+3x+6x%+10x3+...
>1+y=>01—-x)3
=>1—-x=1+y) /3
sx=1-—(1+y) /3

(b)

We have,

log,(1+ x) =log.(1+x)-log, e

log,(1+x) =log,e {Z (-t fl—T:}

n=1

_1yn-1
= Coefficient of x™ in log, (1 + x) = ( 1)' log, e

> a,<n

ay00 < 100

(@

Now, e2=1+2+Z 424,

ande2=1-24%X_Z4

e*+1—2e? _
2e?
(e? —1)?
= — =
2e?

219

220

221

222

a

ie)t the numbers in GP be %, a,ar
Given, % +a+ar =38 ..(1)
and %.a. ar = 1728
=a®=1728 = a=12 ..(ii)

~ From Eq. (i)

a(%+1+r>=38

= %+1+r=% [from Eq. (ii)]

= 6r2—13r+6=0

= B3r—-2)2r—-3)=0 =or=§or§

Hence, required GP is 18,12,8 0r 8,12, 18
-~ Greatest number is 18.

(9
We have,
log, a log2 b logyc
3 4 51 KGW)

= a =23k, b = 2% and ¢ = 254
a3b™*c=1

= 2—9k X 2—16k X 25lk =1

= 254k=25k — 20 o 5k _ 25k =0=>1=5

(o)

The nth term of 1,3,6,10, ... is nnt+1)

and so

n(n-1)

(n — D)™ term 0of 1,3,6,10, ... is .

Since terms in the nth group are

nn—1) 3 nn—1)
e fle

3 3
)

n(n+1)
2

Required sum
= Sum of the cubes of first natural numbers

n(n-1)
2

— Sum of the cube of first

natural numbers
i I ) R e A

4 4
n3
= E(n2 + 1) (n?+3)
(b)

Let T, be the nt" term of the given series
We have,
12422+ +n?

+1}

n

n!
_n(n+1)(2n+1)
no 6.n!
1(2n®+3n%+n
=T
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223

224

225

226

227

_1{2§n3+3§n2+§ n
6 n! n! n!
n=1 n=1 n=1
1
Sum of the series = E{ X 5e + 3 X 2e + e}
17 e
6
(d)
%) k %)
1 2k -1
_ 2n—1 —
Qa2 =2
k=1 n=1 k=1
2k 1
2 2
k=1 n=1
=e?—-1—-(e—1)=¢e’—e
()
We have,
ap, =S, —S,_1foralln > 2
1
= =2 2{n®— (n— 13} +9(n? - (n—1)%}

+13(n — (n— D}]
= a, = (n+1)>?
Also,a; = S; =4=(1+1)2
r:(r+1)2forr=12

i Z(r+1)——(n+3)

(C)

Given x = 1+a+a2+...00=r1a

y=1+b+b2+...oo:;
1-b

and z = 1+c+cz+...00=i

Now, a, b, c are in AP.
=21—q1-— b 1 — carein AP.

11
— are in HP.
1-a’1-b’ 1-c

= x,y,zare in HP
(o)

Clearly, it is a G.P. with first term a = 1970 and

. 3
common rationr = \/;

4

r_ e 10 () _10 9o 2
Tl AT 5) "9 725 5

(b)

Since x, |[x + 1| and |x — 1| are in A.P. Therefore
2l x + 1| =x+ |x — 1]

Now, three cases arise

228

CASEI Whenx >1

In this case, we have
[x+1]=x+1and|x—1|=x—-1
22l + 1 =x 4 |x — 1]
=2>2(x+1)=x+(x—1) = 2 =—1, whichis
absurd

CASEIl When x < —1

In this case, we have

[x +1] = —=(x+ 1) and |x — 1|
22+ 1] =x+ |x— 1]
=>2xx+D=x—-(x—-1)>-2x-2=1>x

=—(x-1)

_ 3

2
Thus, the three terms of the A.P. are —% %,g
Clearly, common difference of the A.P.is 2 and

first term is —3/2
20 3
~ Sum of 20 terms = 7{2 X —3 +20-1)+ 2}

= 10[-3 + 38] = 350
CASENll When—1<x<1
In this case, we have

[x+ 1] =x+1and|x — 1|
2+ 1 =x+ |x—1]
52+ =x—-(x—-1)=>2x+2=1=>x

=—(x—1)

1
-2
So, first three terms of the A.P. are — %, % and %
In this case, we have
First term = — % and, Common difference = 1

1
~ Sum of 20 terms = 10 {2 X -3 +(20-1)x 1}

=180
()
Let the numbers be a, ar the ar?. Then the
number obtained by adding the middle number
are
a + ar,2ar,ar + ar?
Clearly, these numbers are neither in A.P. nor in
G.P.

Now,

1 1 a—ar 1—r
ﬁ_a+ar_2ar(a+ar)_Zar(1+r)
1 1 ar—ar?
and, ar+ar? 2ar 2ar(ar + ar?)

_ 1—-r
C2ar(1+47)
We have,
1 1 1 1
2ar a+ar ar+ar? 2ar

So, a + ar, 2ar, ar + ar? are in H.P.
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231

232

233

234

235

236

237

(b)
We have,

1 1
log(x +y) =log2 +§10gx +§logy

= log(x + y)? = log(4 xy)
Sx+y)l2=4xy=>(x—y)2=0>x=y
(b)

We have,

x210810% = 1000 x

= 2logyox =log, 1000 x

= 2log;ox = log, 103 + log, x

= 2logiox =3log, 10+ 1

= 2y? —y —3 = 0wherey = log;( x
=>Q2y-3)y+1)=0

5 1

Sy=—, —

y 2’

3
= logox = E'_l =>x=10%2,10"1=>«x
=10v10,107?

(b)
We have,

logy, a X log. b X log, c
= (log, a x log. b) log, ¢
=log.a xXlog,c =log,a=1
(b)
Suppose that the added number be x, then x +
2,x+ 14,x + 62 are in GP.
v (x+14)?2 = (x+2)(x + 62)
= x% +196 + 28x = x? + 64x + 124
> 36x=72 >x=2

(©
According to the given condition,
Son = Sn

2n
:7[2><2+(2n—1)><3
n
T2

1
= (4+6n-3) == (114 +2n -2)

[2X57 4+ (n—1)x2]

>6n+1=574+n-1

= 5n =55

>n=11

(d)

LetS=—+—4+——4. ..
3X7 7X11 11x15

-3fa-3)+ b5

T4z 7 7 11 7

_1[1+0]_1

413 12

()

Let the first term and the common ratio be a and
r respectively. Then,

238

239

240

241

243

An+1 + An42

a, = ————
2
ar™ + ar™t!

2
52=r+r’=2r2+r—-2=0
S>T+2)r—1D)=0=>r=-2 [vr=+1]

(a)
From symmetry, we observe that S5, has 50
terms. First term of S, S, S3,S4, ..., Ssp are 1, 2, 4,
7, ..., 50.
Let T,, be the first term of nth set. Then
S=T1+T, + T3+...+T,
> S=1+2+4+4+7+11+...4T,_{ + T,
orS=1+4+24+4+7+... +T_1+T,
therefore, on subtracting
0=1+[1+24+3+4+...+(T, —Tp_1)] —Tp
n(n2 1) _7
nn—1)

2
= Tg5o = Firstterm in S55 = 1226
Therefore, sum of the terms in Sg

= a1 =

or0=1+

=>T,=1+

50
=7[2 x 1226 + (50 — 1) x 1]
= 25(2452 + 49) = 25(2501) = 62525

(a)
Since, a, b, ¢ are in H.P.
2 ac
a+c
a 2ac 2
=>a—b= a+C=a —aczg
b—c 2%__. ac—c*? c
a+c
(b)

Since, a, b and c are in AP.

Let d be the common difference.
.a=b—d,b=d,c=b+d
Also, abc =4

> b-d)db+d) =4

= (b?—-d?>)b =4

= b3 =4+d%

= b3>4

= b > (2)?/3

(a)

Let a and B be the roots of equation x? — 18x +
9=0.

~ GM of a and ,8=\/a_ﬁ=\/§=3

(@)

We have,

1,11 v4
4 8 16 1-1/2 2
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244

245

246

249

250

251

253

lety = 0.21°g\/§(i+%+i+"').Then,

1 1>10g\/§ 2_1
2

y = 0.210g\/§( ) = (E — g—1x-2logs2

= glogs4 — 4
(@
1 1
(32)(32)1/6(32)1/36 .. = 32M*etae ™ =
1

32117
= (25)%/5 = 64
(9
We have,
log, 2 +1ogs 4 +1og, 16 +1logax = 6
= logy(2X4X16Xx)=6
46

= log, 128x =6 =>128x = 4% = x =
(<)

x,1,zarein AP,then2 =x+ 3
And x, 2, z are in GP, then 4 = xz
Divide Eq.(ii) by Eq.(i), we get

Xz 4 2xz

x+z - 2 x+z_
Hence, x, 4, z will be in HP.

(0)

It is given that
a,b,careinAP.22b=a+c
a,x,barein G.P.= x? = ab
b,y,careinGP.= y% =cb
From (i) and (iii), we have
y2=(2b-a)b

= y2=2b%—ab

= y2 =2b% —x? [Using (ii)]

= x? + y? = 2b? = x%,b?,y? are in A.P.

(D)
...(ii)

()
... (i)
... (iii)

(<)
We have,
. had (logx)Zn B elogx+e—logx _x_|_x—1
B 2n! 2 T2
n=0
(<)
We have,
n ar
Z log (br‘1>
r=1
n a™ n a™t!
= E{loga + log <b"‘1>} = Elog <b"‘1>
(<)
log, % = log,(1 + 3x) — log.(1 — 2x)
(3x)?  (3x)°
= |3x — —...
[ T T3
2x)?  (2x)3
+[2x+( 2) +( 3) +l

254

255

256

257

258

(d)
We have,

log,{log,(Vx +5++vx)} =0
= log,(Vx +4 ++vx) =1
>Vx+4++/x =4t

S>Vx+4=4—+x

9
=>x+4=16—8\/§+x=>2\/5=3=>x=Z
(o)
We have,

2% % 92x+3 — 7x+5
= 2¥ X 92 x93 =7¥ x 75
= log(2* x 3** x 3%) = log(7* X 7°)
= xlog2 + 4xlog3 + 6log3 = xlog7 + 5log7
= x(log2 +4log3 —log7) =5log7 — 6log3
5log7 — 6log3 5log7 —6log3
x =10g2+410g3—10g7 - log162 —log 7

(b)

Since, ar* =
caxarXar?xard® xar* xar® x ar®
x ar’ x ar®
= a’r3% = (ar*)? = 2° =512

(b)

. al  a® a3
Given, b =T+7+?+...oo

= b=-log(1—a) [~]|al<1]
= ebt=(01-0a)
b b* b3
a=ﬁ—a+§—...00
© (—1)k_1bk
:Z k!
k=1
(b)

Let t,, be the nt" term of the series
44+11+22+37+56+..

Since the differences of the successive terms in
this series are in A.P. So, let

t,=an’+bn+c

Puttingn = 1,2,3, we get
a+b+c=44a+2b+c=11and9a + 3b +
c=22

Solving these equations, we obtain
a=2b=1landc=1
ctp=2n+n+1,n=12,..

~ Sum of the series

o)

3 2n24+n+1
_z n!
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259

260

261

262

(0)
We have,
a+b b+c 0 AP
1= ab’ ,1_bcare1n .P.
S b a+b_b+c
1—ab 1-bc
s a(b*+1) c(b®>+1)
1—-ab  1-bc
(1—ab) 1—bc
= — =
a c
1 1
=>——4+b=—-—b
a c
1 1 1
>2b=—+-—>=a,—,carein HP.
a c b
(b)

Since, log 2,log(2"™ — 1) and log(2™ + 3) are in AP.
s~ 2log(2™ — 1) =log2 + log(2™ + 3)

= (2" —1)2=202"+3)

> 2"-52"+1)=0

As 2™ cannot be negative hence, 2" —5 =0

= 2"=5=n=1log,5

(a)
We have,

1+a 1+a+a? 1+a+a*+ad

2 31 4! @
3 1+a+a?+-+at
_Z n!

n=1
_i1<1—an>
N n!'\1—-a

n=1
1 {i1 ia"}

1-a) n=1n! n=1n|

1 e—e? e%—e¢e
_— — — a— = =
—1_a{(e D—(e*-1)} - -a=1
(b)
Let S =549+ 13+...+nterms

n

> 51=E[2><5+(n—1)4]=n(3+2n)

and S, =7+9+ 11+...+12 terms
12
= T[Z X7+ (12 -1)2] = 6(36)

=216
: Si_ 5 .
Since, 5, =12 (given)
ni3+2n) 5
216 12

=>2n°+3n—-90=0
=>02n+15)(n—-6)=0

263

264

>n=6

(a)

LetS =142+ 404204
3 3 3 3

(** n cannot be negative)

14

2 6 10 .
=>S—1=§+3—2+3—3+3—4_ (1)
S—-1 2 6 10 14 ..
T=§+3_3+3_4+;+ ..(ii)

On subtracting Eq.(ii) from Eq. (i), we get
2 2 4 4 4
5(5— 1) =§+§+§+—+...

2 2 2
>5—-1= 1+§+§+¥+...

= S=2+

1

3
=2+1=3
(b)
The nth term of the sequence is
.nn+1n..321
=1x10%" +2x 10" 1 +3x10*"2 4.4 n
x 10" + (n + 1) x 10™
X 10" 14,43 x 102 + 2 x 10
+1
LetS =1x10%" +2x 10" 4., +n x 10" + 1
(AG series)

1
o S, =1x102"" 1+, . . +(n—1)x 10" 1 +n

x 10™
On solving, we get

9
ES1 =1x10%"+...+1 x 10"*1 —n x 10™

10
Sy =5 (107" + 102771 44 107 — 1 x 107]

o _1o[10m (1-55)

—nx10™
1 9 1_i
10
- () 1o (1= )] - [()n 0]
9 107 9 )"
Again, let

S, =m+1)x10"+nx10" 1+, . +2x 10+ 1
=S, = (n+1)><10"‘1+...+3><10+2+%

=85 =(n+1) x 10" - [1071-1 + 10" 24, +1 +

107 (1 - )
1

10

=(n+1)x10" -

10
> S, =~ (n+1)x 10"

10\ 1
- (?) 10 (1 - 10n—1)

~ Thenthterm =S§; + S,
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— 10 2 2n 1 n—1 1
- (?) [10 (1 B 10n-1> - 10 (1 B 10n-1)]

10
+—[nx10"+(n+1) x10"]

9
= (10)2 [102" 21071 4+ 1 ]
“\9 ' 102
10 [10" 177
9 10

10m1 —1)?
=[]
B [999 w4+ l)times]z
N 9

=[111...(n + 1)times]? = (odd number)?
266 (a)

Let common difference d; = —3 and first

term be a.

-~ Series become
aa—3,a—6,..,a—27
~S=10a+ (-3 —-6—...—27)

= —30 = 10a — 3(1 + 2+...+9)

I9(9+1)l

= —-30=10a - 3|——=

2

= —30 = 10a — 135

= 10a =105 = —105
a= a= 10

Now, correct common difference d, = 3
. 10 105
~ Required sum = Yy [2 X5+ (10— 1)3]

105
:5(T+27>:5X48:240

267

268

270

271

(b)

Let sum of 2n terms of the AP 2,5, 8, 11, ... is
SZn

S =2 (2% 2+ (20— 1)3]
=n(4+6n-3)

=n(6n+1)

And sum of n terms of the AP 57, 59, 61, 63,...
is S,

n
s Sp=5[2%57+ (- 1)2]

- g(Zn +112)

According to question, S,, = S,
>n6n+1) = g(Zn +112)
=>12n+2=2n+ 112

= 10n =110

>n=11

(@)

xn+1+yn+1
xt+yn VY

= x4yl = (xy)%(x” +y™)

= x"x+yty= x”.x%y% + y”.x%y%

= 2"(x = fxy) +y"(y —xy) = 0

= 2 VE(VE — |5) + 7y (7 - VE) = 0
= (Vx = 3) (VT =y 7)) = 0

Forx +y

xn\/z=yn\/§

X\"*3
- (e
y

+1 0
= —_ =
Ty

>n=-—

(d)
We have,
2logga =x,log,2a=yandy —x =4

N =

= glogz a = x and log, 2 + log, a = y and
y—x=4%

3
:1+Ex=yandy—x=4:x=6
(d)
Given that, x;x,x3 ..x, =1 ...(1)

We know that, AM > GM

X1+ Xy +x3+...+x,
( - ) > (X1 XpX5 . Xp) /™

= (DY" =1 [from Eq.(i)]
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= Xy +x, +x3+...+x, =n
Xt xy Fagttxy
Can never be less than n
272 (c)
1.1 1
91/3 % 91/9 % 91/27 o = (9)[§+5+5+---°°]
1 1
= (9)5(1—1/3) = 91/2
=3
273 (@)
Here, T, =n(2n+1)? =4n3+4n? +n
% Sy =2XT, = 2(4n3 + 4n? + n)
=4¥n3 + 4In® + In

= 4{g(n+ 1)}2 +%n(n+ D2n+1) +§(n

+1)
4 1
=n(n+1)[n2+n+€(2n+1)+z

n
= g(n + 1)(6n® + 14n + 7)

274 (d)
cos? x + sec? x
2
and GM=+Vcos2 x.sec2x =1
We know that, AM> GM
_ cos *x +sec’ x

AM =

> =>1
= cos’x +sectx>2> f(x) =2
275 (b)
We have,

log;{logs(Vx + 5 ++vx)} = 0
= logs(Vx + 5 +vx) = 7°
>Vx+5+Vx=5
>Vx+5=5—+x
>x+5=25+x—-2X%X5Xx
>0=20—-10Vx=>x=4

276 (b)
We have,
a,b,careinAP.=>2b=a+c ..(1)
b,c,d arein G.P.= c? = bd ..(ii)
c,d,earein HP. = d = 2% ...(iiD)
cte

From (i), (ii) and (iii), we have
, _atc 2 ce
ce = X
2 c+e
=>c(c+e)=(a+c)e
=>c?4+ce=ae+ce=>c?=ae=a,cearein
G.P.
277 (d)
log, 2 —logg 2 +1og 62 —logz, 2 +...

=log,22 —log,3 2 +log,+ 2 —log,s 2 +...

= 1 1 + ! 1+ +1-1
2 3 4 577
= (1 ! + 1 1 + ! ) =1-1 2
- 2737475 — T %
278 (a)
Since,y = 14+ x +x% + x3 + - =$
y—1
.'.y—yx:l = X =—
y
279 (a)
We have,
1-x1-2x)1-22x)1-2%3%)..(1-2%x)
1 1
=2.22.23.2%(x-1) (x — E) (x — 2—2> (x
1
~35%)
1 1
= 2120 {xlﬁ — x5 (1 +5+ +ﬁ) + }
= Coefficient of x1°
=—2120(1 4271 4272 + .+ 2719)
16
- 1
— _2120 — _2121 (1 _ _)
1 _l 216
2
— _2121 + 2105
280 (c)
We have,
log1p5=x

281

282

10
= logyo (?) =x

= log10 10 —logg2 = x
=1
—logip2=x=logp2=1—x
Now,
logs 1250 = logs 5* x 2
= 4logs 5 + logs 2 = 4 + logs 2

1
=4+ =4+

=4+
log, 5 logzﬂ log, 10 — log; 2
2
1 1-x 1+3x 1
=44 =4+ = =3+-
B x x X
1-x

(@)

Letal/* = p¥/y = V2 =k
>a=k*b=kY,c=k*?

Now, a, b, ¢ are in GP.

= b?2=ac = k¥ =k* k% = **?
= 2y=x+3

~ Xx,y,3 arein AP.

(b)
. 2n _ o 2n+1-1
We have, anl (Zn+1)! - anl (2n+1)!
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283

284

286

287

288

- Zl ((211)' (Zni— 1)!)
-

o)

; (2n)!

(2n+1)'
n=1
_fete™ " e—el ]
7 2 2 - ¢
(b)
We have,

e*=y+J1+y2

> (e¥—y)2=y2+1

5 e?* —1
e X —2yeX¥=1>=y=
e ye y T o7
G
2
(b)

Let AM =15, GM=12
We know, (GM)? = AM x HM

HM = 144
= —
15
(b)
2n 1 1
Here; Tn - (2n+1)! - m - 2n+1)!

111 1
D=t

1 1 1 1 1

TR TR TR TR TR
= 8_1

(c)

We have,

3 5

+ L+ 4 2 +x3+x5+
p— p— e = 00O J— JR— e 0O
YT3 TS XT3y

1 1+y 1+x
= —log (Ty> = 10g< )

2 °\1 1—x

1+y 1+ x\2

= log (m) =10g(7—)
1+y (1+x)°
1-y (1-x)7?

i_(1+x)2+(1—x)2

2y (1+x)?2-(1-x)2
1 2(1+x?
5>—-—=—"
y 4 x
2x
>y = >xly=2x-—y

14+ x2
()

Let the first three terms of an APare a — d, a
anda +d

Since, (a—d)+ (a+d) =12

> a=6

anda(a —d) = 24

289

291

293

294

295

= 6—-—d=4

=>d=2

~ Firsttermisa—d =4
(@)

Given equation is ax? + bx + ¢ = 0 and let the
roots are a, f3.

Soa+,8=—§andaﬂ=§
Now, a? + % = (a + B)? — 2a B

b? 2c
a? a
2
Now +_ _ a?+p?r Z_z % __ b%-2ac
B2 - a?p2? - i_i - c2
According to given condition,
1 1
at+tpf=—+- 5
b b — 2ac
> ——=—
a c

= —bc? = ab? — 2d%c
Hence, 2a%c = ab? + bc?
= ab?,ca? bc? or bc?, ca?bein AP.
(o)
Leta, ar,ar? arein GP a, ar, ar? — 64 arein AP,
we get
a(r? —2r+1) =64 (D)
Again, a, ar — 8,ar? — 64 are in GP.
o (ar — 8)? = a(ar? — 64)
= a(lér —64) =64  ..(i)
On solving Egs. (i) and (ii), we getr = 5,a = 4
Thus, required numbers are 4, 20, 100

()

We have,

y = 2@ =y = 2l08s*

>y = 2log,sx _ 5(1/3)logzx — 210g2x1/3 = 1/3
=>y3=x

(@)

Itis given that a, b, c are in A.P.and (b — a), (c —
b,aare in G.P.

~2b=a+c

And,

(c—=b)?=(b-a)a

>b-a)?=(Mh—-aa [2b=a+c=>b—a

=c—b]
= b =2a
=>c=3a [Using : 2b = a + c]
>a:b:c=1:2:3
(b)

Let the two numbers be a and b
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296

297

298

SlnceLb=4, A=a—+b
a+b

and G =+Vab

) Zab_4 :A_ab

" 24 4

and G2 =4A

Given, 24 + G? = 27

w24+ 4A =27
y 9
= —_ —
2
(<)

Given, S,, = 13 + 23+...+n3 = Ind
andT, =1+ 2+...4n=2n

nn+1
S, =3¥nd = [—( 5 )] =S, ={Zn}?> =T?
(d)
“ aq,Qay, ..., Ap4q are in AP and common difference
=d
LetS = ——+ ——+...+—
aiaz azas Anln+1
1@—a a3—a a —a
2_{ 2 1, % 2 4 Gt n}
dl aya, apas Anln+1
1¢1 1 1 1 1 1
= - —]
dla; a; a; az An  An+1
_ l{an+1 - a1}
d A10n+1
_ nd _n
d(a1@nt1)  Q10p41
(@)
We have,
d,e, f arein G.P.> e? = df . (D)
Now,
dx?>+2ex+f=0
= dx?+ 2\/dfx+f =0  [Using (i)]

:(\/Ex+\/7)2:0:>x:—%

Putting x = —%in ax? + 2bx + ¢ = 0, we get
f,o . |f 3

ad+C—2b 7 .. (i)
=>a_|_c_2b

b f Jfd

:>a+c_2b Usi .

Ttr= [Using ()]
:gfzremHP

a’b’c

299

300

301

302

303

Again from (ii), we have

af +cd =2b\/fd

= aef + ced = 2 be/fd = aef + cde

=2bdf [Using (i)]
(0)
Since, a, b, ¢ be in HP.
Then, b = 2ac

a+c

GM between a and ¢ = +ac

We know, GM > HM

= vac>b orac >b?> ..(i)

Similarly, Vbd > ¢ or bd > c? ..(ii)

On adding relations (i) and (ii), we get

ac + bd > b? + ¢?

(b)

In an AP, the distance of one of them from the
beginning is same as that of the other from
the end is equal to the sum of first and last
terms.

(o)
Since, S, = =~ =5 >r= 5% [thus
|r| < 1]
=>—1<5_Tx<1 = 0<x<10
(@)
Forn = 1, we have
n n-—1
:Zar_zar
r=1 r=1
1
=gn(n+1)(n+2)
1
—g(n— Dn)(n+1)
nn+1)
> a, ==
n
Zar Zr(r+1)= Z( r+1)
n

n+1)

(1+

1
:Z—=2(1—
=
n

= lim — = lim2
n—-oo ar n—-oo

r=1
()
We have,
1+ 1+2 4 1+2+3 N
13 13423 13423433
N 1+24+3+--+n
13423433+ +4n3
or,S, = aq +a, + az + -+ + a,, where

1 )_2
n+1/

Sn =
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304

305

306

n(n+1)
1+2+-4+n =5

a, = =
o134 234408 {n(n+1)}2
2

2 _(1 1)
an_n(n+1)_ n n+1

-5—2(1 1)+2(1 1)+2(1 1)+
T\l 2 2 3 3 4

1 1
=)
n n+1

_ 1y 2

=2(1-15q) =2 <2

(d)

We have,

log, 2 —logg 2 +10g62 — logz, 2 + ...
1 1 1 1

- log, 4 B log, 8 * log, 16 B log, 32 o

1 1 1 1
—273t3Tst

1 1 1 1
= —(E+§—Z+§—"'>=1—10g62
(@

Since, the first 11 terms are in AP, d = 2

s~ ap;p=a+10d = a+ 20

The middle term of AP is
T¢e=a+5d=a+10

For the next 11 terms in GP,

r=2

= The middle term of GP is b(2)® where b is
the first term of a GP which is the last term of
AP.

=~ b(2)° = (a+20)32

According to the given condition,

a+ 10 = (a+ 20)32

= 31a =10 — 640

Sa=-3r

-~ Middle term of entire sequence is 11th
term.

= 630 +10xd
11 — 31
= 630+10><2— 10
31 31
(b)
We have,
log, 27 =a

=log;; 3% =a
= 3log;3=a

3—1 12
= — =
P 083

3
=-= log;(2%2 x 3) = 2log3 2 +logs 3

307

308

309

3
=>5=210g32+1

3—a 2a

>—2=21 21 3=
p 083 082 3

—a
Now,
loge 16 = logg 2* = 4logg 2 = Tog, 6
=1 16 = *
086 20 = log, 3 + log, 2
=5 [Using (i)]
3-a
= log, 16 = 4 (3 — a)
86 - "\3+4a
(c)
We have,

x = logz 5and y = logy7 25

= x =logz 5andy = 2log,; 5
1 1 1

= i logs 3 and; = Elog5 17

1

= —11 9 d1 —11 17

5=>—-=2Xx>
y x Y

(b)
Leta, ar,ar?, ...,ar™ 1 be the given G.P. Then, the
required sum S is given by

1
S = E[(a +ar? + -+ arm1)?

—(a®*+a’r?* + a?rt + -
+ a?r?m=2)]

1, (1=r™?  [(1-r2m
:S=E{a <1—r> —a (1—r2 >}
1 (1=r™\(1—r™ 147"
=s5=30 (1—r>{1—r_ 1+r}
S—l ,(1=1" ) 1—ym-1 1
R <l—r> r< 1—r )(1+r)

P 1—rm 1—ym-1 r
= = . .
¢ 1-—r ¢ 1—r 1+r

r
Sraiomim

(b)

Let P, P,, P; be altitudes from P, Q and R

A

&P, =csinQ = Abc,P, = asinR = Aca,P; =
ssinP=Aab
[“ sinP sinQ sinR A]

a b ¢
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310

311

312

314

315

Since, Py, P, P3 are in AP.
= Abc, Aca, Aab are in AP.

= bc,ca ab are in AP.

abc abc abc .
= —,—,—arein AP.
a b c
* a,b,carein HP.

ie, sides of the triangle are in HP.
()
2PQ

Since, H = P10

H 29
“P+Q
H_ 2P
9 P+Q

+H_ 20 N 2P _,
Q P+Q P+Q

x = log, bc,y =logy, ca,z = log. ab

= 1+x =log,a+log, bc,1+y
=logy, b +log,ca,1+z
= log. c + log. ab

= 1+ x =log, abc,1+y =logy, abc,1+z
= log, abc

1 1 1

:1+x+1+y+1+z
= 10gapc a +108gpc b +10ggpc €

= =log,cabc =1

(@)

Ifa,b,c arein GP, then b? = ac

Taking log on both sides, we get

2loge b =log, a +log, c

= 2nlog, b = nlog, a +nlog, c

= 2log. b™ = log, a™ + log, c"

= log, a™,log, b™, log, c™ be in AP.

(©

Since, a, b, ¢ are in AP.

~2b=a+c

= 2bx = (a+ c)xforall x

= 2bx = (a+ c)x + 20 forall x

= 2(bx + 10) = (ax + 10) + (cx + 10)
. 102(bx+10) — 10(ax+10)+(cx+10)

N (10bx+10)2 — 109X+10 1 (cx+10

= 10ax+10 10bx+10 106x+10

Are in GP for all x
(b)

We have,
51+x + 51—x
2

X 1
=5 (5 + 5—x> =26
= 5y%2—-26y+5=0

=13

317

318

319

320

321

>Gy-D-5=0
1
=>y=5,§=5x =551=x=1-1
(d)
Given series is 23 + 43 + 63+...
~ T, = (2n)3 =8n3
_8n*(n+1)°
B 4
= 3528 =2n?(n+1)?>n==6

« 3T, = 8%n3

(o)
Since, i, 1, 2 are in AP.
a+b b b+c
R 2_2( 1 4 1 )
b “\a+b b+c
1

2b+a+c )

$b=<ab+ac+b2+bc
= ab + ac + b?> + bc = 2b* 4+ ab + bc

= b? =ac
= a, b, c are in GP.
(b)

Let the numbers be x and y

Since, % = 2\/x_y

= x+y=4/xy

= (x +y)? = 16xy e
Also (x—vy)?=(x+7y)?—4xy

~ (x—y)? =16xy — 4xy = 12xy
..(ii)
On solving Egs. (i) and (ii), we get
x=2+ \/§)\/x—y

andy = (2 —3)/xy
x _ 2+/3)Vxy

= x—y=2/3xy

~ Required ratio =

y  (2-V3)WWay
=(2+V3) ' =7+43
(d)
Let the two numbers be a and b

a+b

~a—b=48and — —+ab = 18
= (Va—Vb)(Va +Vb) = 48

and (Va—+Vb) =6
=>Va++vVb=8 and (Va—+vb) =6
=+va=7 and Vb=1

=2>a=49 and b=1

Hence, the greater number is 49.

(b)
We have

_\n—-1
ay, = it 11) ,if n is a multiple of 3

B a3 +a6 +a9+ te
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323

324

325

326

11 1 1
:2(———+———+ )

3 6 9 12
_2(1 1+1 1+ )_21 )
30072737 —3%8
ALITER We have

log(1 — x + x?)
=x(a; + ayx® + a;x® + )
+x%(ay +as x>+ )
+(azx® + agx® + )
Put x = 1, w, w? respectively and add to get the
value of
as;+ag+ag+ -
()
Given seriesis 1-3%2 +2-5%2 +3:7%+...
This is an arithmetico-geometric series whose nth
term is equal to
T,=n(n+ 12 =4n3+4n’+n
n

n 4 n
=4<E(n+1)> +gn(n+1)(2n+1)+z(n
+1)
=n(n+1)[n2+n+ﬁ(2n+1)+1]
6 2

n
Z (n+ 1)(6n? + 14n + 7)
(d)

Since, it is an infinite GP whose common ratio is
0.24.

g a 5.05
T T l—r T 1-0.24
= 6.64474
(b)

—4—+...00
L,00 = 24+8+16+

= (2)4{1+2+22+ +}

21/4 41/8 81/16

1.1/2

= (2)1{1 11/2 (1- 1/2)2}

_ ;22 _ 5
(d)
We have,
a’x? a*x* 2
Mot t
a’x® aSx® 2
—|ax + 31 + = +

327

328

329

330

eax+e—ax2 eax_e—axz
(=) (=)

1
= e em) =1

(@)

3 2
n n“-—1 1
Here, T, = — =

T (=) (n=1)!

_ n+1 1
RO TR CIEY]

1 3 1
_(n—3)!+(n—2)!+(n—1)!

=>ZT"ZZ((n—13)!+(n—32)!

+

)
(n—1)!
=e+3e+e=5e

()
(log, n)?
2!
elogn + e—logn
N 2
elogn 4 elogn‘1
N 2 2

(log, n)* N

1+ 41

(@)
We have,
2 2 3

1 , 1 , 1
(x+—) +(x +—2> +<x +—3) + o
X X X

1 2
10
+ (x + W)

=% +x* +x0 4+ x29)

(xZO_l)
x* x?2-1) +x_2(1_i)

x%0 —1\ /x%?2 +1

“\x2 -1 x20 +20

(0)

We have,

X = a”,y=Zb",z=Zc"
n=0 n=0 n=0

1 1 1
= =
T TS T 1=
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331

332

333

334

335

a,b,carein A.P.
=>a—1b—1-—1areinA.P.

111 . .
= ;,;,;are in AP.= x,y,zare in H.P.

(9

Let the number of days be n. Hence, a worker can

do (=

According to given condition
(150 + 146 + 142+... +upto

"t8 1300 + (48— 1)(—4)] = 1

(n+8)(272 — 4n) = 300n

4n? + 60n — 2176 =0

n?+ 15n — 544 = 0

n=17,-32

We do not take negative value

~n=17

Therefore, number of total days

=17+8 =25

()

Using AM>GM

~a?+b*+c?
1

= 3(a?b?c?)s

(b)

a lp1

)th part of the work in day.

(n+ 8)
terms

—=1

150n

AU

[« a,b and c are distinct]
> (a2b2C2)1/3
[~ a® + b* + ¢* = 1 given]

,c Larein AP
~a,b,carein HP.
Now, for numbers a

AM > GM
ql01 4 (101

= > (\/_) "> pro1
N 2b1°1 —q0t (0l <o ()

Now, product of roots of given equation
2p101_,101_ 101

101 3101 .101
,b*P ¢

(+ vac > b)

Cc

= T <0 [from relation (i)]
(b)

We have,

loga logh logc
b—c_c—a_a—b_l(saY)

= a = 10419, p = 104", ¢ = 104@D)
aabbcc — 10/1 a(b—c). 10)“ b(c—a). 10/1 c(a-b)
= q%phbcc = 1Ol{a(b—c)+b(c—a)+c(a—b)} — 1OA><0
=10°=1
(d)
d=T,—-T; =
=S5, —25;

Sz =51) =%

336

337

338

339

340

342

=2P+Q —2P

=q [ Sn

n

=2 2P+ (-1}
(b)
Given, ay, =pand a, —a,_1 =ra,_
= a, =a,_1(r+1)
Forn=1,a;, =ay(r+1) =p(r+1)
n=2 a,=a,(r+1)=pr+1)>2
n=3,a3=a,(r+1)=pr +1)3
This shows that the sequence is a geometric

progression.

(c)

Since a, b, ¢, d are in H.P. Therefore,

1 1 1 1 1 1 1 1

A A(say)anda—a=3)l

=>a—b=Aab),b—c=Abc)andc —d =
Alcd)
>a—-b+b—c+c—d=2A(ab+ bc+ cd)
=>a—d=A(ab+ bc+cd)

= 3 Aad = A(ab + bc + cd)

= ab + bc + cd = 3ad

(b)
We have,
5 1-p°
1+2x+4x*>+8x3+16x*+32x° = T
1-(2x)¢ 1-p° p
= S>Sp=2x=>—=2
- 1-2x 1-p P X x
(d)

Let b =a+dandc = a+ 2d, where d is

common ratio.
Now, 2bx+1 — p(a+d)x+1 _ pax+1 odx
) .

and 2¢x+1 = 2(a+2d)x+1 = pax+1 (zdx)z

~ These numbers are in GP, for all values of x
(b)

log,(1+x) =log.(1+x)log,e =

(l0g, &) [Eema (-1 2

So, the coefficient of x™ in log, (1 + x) is
( 1)n 1

log, e
(b)
Since, a4, a,, ..., a, are n AM’s between a and
b, then
b—a
=a+i ( )

(h—a)

%
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343

344

345

346

(b—a) @®m+1)

=2 .
na + ——] n—

=n(a+b)
(b)
Since, m is a root of the given equation
~ (1—ab)m? —(a®>+b>)m—(1+ab)=0
= m@®+b>)+(mM?+Dab=m?-1 ..()
Now, H; = first HM between a and b

(m+ 1)ab

a+ mb
And H,, _ (m+ab
b+ma
S H, — Hy = ( +1)b[ ! !
com 1=un Yl +ma a+mb

[((m—1)(b —a)]
(b + ma)(a + mb)
_ (m?=1ab((b—a)
~ m(a?+b2) + (m? + 1)ab

(m2-1)ab(b—a)

=(m+ 1l)ab

= T [from Eq.(i)]
=ab((b—a)

(b)

Since, a, b, ¢ are in AP.
=>2b+a+c

. 32b — 3a+c o (3b)2 =3a.3¢
ie,3%,3P,3¢ are in GP.
(@)

. 1
Smce -

1
e =ete

b—a+b—c _a+c
2_(a+c)b+ac ac
= 2abc — (a + ¢)ac
=b%(a+c) — b(a+ c)?
+ ac(a+c)
=>2acb—a—-c)=bla+c)(b—a—c)
2ac
= =
a+c
= a, b, c are in HP.
(d)
We have,
S = ! =2
1-1
2
And,
1-1/2"
S"_1—1/2

1 1
2<1_2_n):2_2n—1

1
“5 =S <1000

1 1

2n=1 71000
= 2""1 > 1000

347

348

349

350

1 1

S <=>n—-1= >nz=
on 1000 n—1>210=>n=>11
Hence, the least value of nis 11

(b)

Let the three numbers (a — d),a and (a + d)
are in AP. Then,

(a—d)+a+(@a+d)=18 =>a=6 ..(0)
and (a —d)?+a?+ (a+d)? =158

= 3a? + 2d? = 158

= 2d? =158—-3x 36
= d=45

Hence, the required numbers are 1, 6, 11 or
11,6,1

Thus, greatest number is 11.

[from Eq. ()]

(a)
We have,
1 4 9 16
1234 3456 2678 78910
nZ
- nZl (2n— 1)(2n)(2n + 1)(2n + 2)

| —

n
Z 2n—1D2n+ 1)(2n + 2)

n:

81

| —

1 1
~2 {2(211—1) 4(2n+1)_3(2n+2)}

n=1

_100 ( 1) 1(1 1 )
221{ 2n—1 2n) "12\2n 2n+1
n=

1( 1 1 )}
32n+1 2n+2

_1{1(1 1+1 1+1 )

212 2'3 45

1(1 1 1 1 1 )
tR\273Ti 5 e
1(1 1+1 1 )}
t3\3717s 6

—111 2 log, 2 — 1) log, 2 )

_2{12 OBe _12(°ge - + O8e 2~ }

—11 2 1

T Bt T oy

(c)

We have,

a=1+1log,yz =log, x +log, yz = log, xyz
b =1+ log, zx = log, y + log, zx = log, xyz

and,c =1 +log, xy = log, z + log, xy = log, xyz
1 1 1
2 + 5 + = logyy, x + 108y, ¥ + 108y, z

=logyy, xyz =1
= ab + bc + ca = abc
(a)
GM = (7.72.73 .7/
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351

352

353

354

— (71+2+3+---+n)1/n

_ (7@)“" _ (%)
(@)

We have the following cases :

CASEI Whennis even

Let n = 2m. Then,

1-34+5—-—7+9—11..to2mterms

=[14+5+9+ --tomterms] —[3+ 7+ 11
+ --- to m terms]

%{2x1+(m—1)x4}—%{2x3+(m—1)
X 4}

—2m =-n

CASE Il When n is odd

Letn = 2m + 1. Then,

1-34+5—-74+9—-11+---tonterms

={1+54+9+ :-to(m+ 1) terms}
—{3+7+ 11+ :--to m terms}

+1
=mT{2x1+(m+1—1)x4}—%{2x3
+ (m—1) x 4}
=2m+1=n
(b)

The sum of integers from 1 to 100 that are
divisible by 2 or 5 = sum of series divisible by 2+
sum of series divisible by 5— sum of series
divisible by 2 ad 5.
=(2+4+6+...4+100)
+ (5 + 10 + 15+...+100) — (10
+ 20 + 30+...4+100)

50
S {2x2+(50 - 12}

20 10
+—-{2 %5+ (20 - )5}~ — (10
X 2 + (10 — 1)10}
= 25(102) + 10(105) — 5(110)
= 2550 + 1050 — 550 = 3050

(o)

; _3¥ 1 _ 1o —x
Given,y = e 3(3 +37%)
Since, >=— > V3¥.3°% [ AM > GM]
=3*+3*>2

- 2
ﬁ —_—
y=3
Therefore, least value of y is %
(0)

Let S, =1+3+5+...+(2n—-1)
n
=E[1+(2n—1)]=n2

355

356

357

358

359

2
. . n
~ Arithmetic mean = —=n

()

Let there be 2n terms in the given GP with first
term a and the common ratio

According to the given condition

-1 _ @ -1)
- T
=>r+1=5=r=4
(d)
Since, 1+r+7r?+...0=8§
1 s—1 .
:—S ﬁT—T (1)
Now, 14724+ 7%+, . c0o=—=_1
) s 1—1"2 1_(5_;1)2
[from Eq. ()]
SZ
TSP (S-1)?
SZ
“2s-1
(d)
Since,Tnzi(n+2)(n+3)
1 _ 4 _ [ 1 1 ]
T, (m+2)n+3) [n+2 n+3

‘1+1+ 4 1 _4(1 1)+4<1 1)
.o nan - 3 4 4 5

b+ (50— 5o
2005 2006

_4(1 1 )_4><2003_4006
3 2006/ 3x2006 3009
(d)
LetS, = =—= + ——=+

T ARG f3evs

— -1+ (B - B + (T - V)
+...+(V2n+1-V2n-1)]

= S WEFI-1)

(a)
We know that,

{g (n + 1)2} = (1 + 2+...4n)?

n
=in2+22x1xj
1

i= i<j
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360

361

362

363

W %{@
B nn+1)2n + 1)}

6
n
= ﬁ(n —1Dn+1)Bn+2)

(d)
We have,

x 2x% 3x3
ottt

> (n— Da !
:HZL
n!
n=1
had -1 °°xn—1
Sy
n-1)!
n=1
(o] wxn

n=1
x"1 1

Y I

] (n—1)! xin!

e*(x—1)+x+1
X

= 1+e"—1(ex—1) =
X
(o)
Let S,, = cn?, then
Spei=c(n—1)2=cn?+c—2cn
T,=2cn—c (+~T,=S5,—Sn-1)
T2 = (2cn — ¢)? = 4c®n? 4+ ¢? — 4c®n

s~ Sum = Z T?2

_4ctn(n+1D(2n+1) N

2
c nc
—2c*n(n+1)
_2c¢’n(n+1)(2n + 1) + 3nc? — 6c’n(n + 1)
B 3
_nc*(4n* +6n+ 2+ 3 —6n—6)
B 3
_nc*(4n® - 1)
3
(c)

Since, the given equation is cubic, therefore we
take three roots.

Let the rootsbea — b,a,a + d.

Sum of three numbers in AP = 3a = 12

= a = 4isaroot.

~. The given equation x3 — 12x? + 39x —28 =0
can be rewritten as

(x—4)(x*-8x+7)=0

. x=1,4,7 or7,4,1

@ d=43

()
Leta* = bY = ¢Z = d% = A Then,

1 1 1 1
a=A,b=A,c=1z,d = Au

364

365

366

Now,
a,b,c,d arein G.P.
b_c_d

a d c

i1 i1 11
DA x =12 ¥y = Au z
1 1 1 1 1 1
> - ——_—_ e —_———_ = — — —
y X zZ y u z
:l,l,l,lareinA.P.
X'y z'u
= x,y,z,uarein H.P.
(@)
We have,

x? x3 x*
e¥=ltx+ g+t
Putting x = %, we get
1 1/ 1,1 1,1
Ve=1+5+5:(3) +5:) *5i3)
1 /1\°

) -
=+1e=14+0.5+0.12500 + 0.02083 + 0.00260

+ 0.00026
= e = 1.64869
= /e = 1.648 (Rounded off to three places of
decimals)
(b)
Let the first term of an AP be a and common
difference be d.

Since, a + 3d = S (1)

anda +7d =3 ..(ii)
On solving Eqgs.(i) and (ii), we get
2 1

=—, d:—
473 3

-'-T6:a+5d:

2,5 _
3

= 6th term of HP is %

(b)
We have,
(a® + b% + ¢®)p? — 2(ab + bc + cd)p + (b? +
c+d?) <0 ..(0)
LHS = (a?p? — 2abp + b?) + (b?p? — 2bcp +
c2+(c2p2-2cdp+d?2) ...(ii)
=(ap—-b>)+(bp—c®*)+(cp—d*) =0
Since, the sum of square of real number is non-
negative
From Egs.(i) and (ii), we get
(ap—b)2+(bp—c)2+(cp—d)*>=0
= ap—b=0=bp—c=cp—d

b ¢

5 7
3 3
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367

368

369

371

372

~ a,b,c,d are in GP.

()

The corresponding terms
is 10 and 25

of HP in terms of AP

~T,=a+6d=10 - (1)
and Ty, = a+ 11d = 25 ..(ii)
On solving Egs. (i) and (ii), we get

a=-8d=3

oW Tho=—8+(20—-1)3 =49
Then, 20th term of HP is 4%.

()
Given, log(1 + 3x + 2x?)
= log(1 + x)

x?> x3 x*
= (x —-E?'+-§'—':r-+.“

+<2x—

(2

—log(1 + 2x)

)

x)?

(2x)3

()

We have,

log, sin x — log, cos x — log,(1 — tan®x) = —1
sinx } L

=lo { =
82 cos x(1 —tan? x)
tanx _
1—tan?x
2tanx

-1

e RE——
1 —tan?x
T
:taan:tanZ:Zx
= +T[ ez
=nm+t,,n
nn+nn€Z
Sx=—+—
=Ty
(a)
We have,
x—1+1 x2—1+1 x3—1+
x+1 2(x+1?% 3(x+1)3
X 1, x \2 1, x 3
_{x+1+§(x+1) +§(x+1) +}
{1 +1 1 +1 1 4 }
x+1 2 (x+1)?% 3 (x+1)3

—log, (1 - &) + log, (1 - %)

1 x
= —log, ( n 1) + log, (?) = log, x
373 (c)

LetS = Z?F?:l

2n?+n+1

n!
(o]

Z((nz—nl)!+(n—11)!+

=1

)
n!
Z ((n 2 = D! J%)

n
n=1
1 1 1
<1+—+—+ 00)+3<1+1'+...
+.)

1 1
1'+2'

=2e+3e+e—1
=6e—1
(d)

Let the four numbers be %,

374
a,ar,2ar — a (D)
Where first three numbers are in GP and last
three in AP.

Given that the common difference of AP is 6, so
..(ii)

ar—a==6

And also given% =2ar—a

a
:;:Z(ar—a)+a

= 2=2(6)+a [from Eq.(ii)]
a
> (-)-a=12
= a(l — ‘r‘) =12r
= —6=12r [from Eq.(ii)]
1
= r= 5

From Eq. (ii), we get

: [(; é)_‘:] =6

On putting the value of a and r in Eq. (i), the
required numbers are 8, —4, 2, 8.

376 (b)
1I1I1I... et+e” 1 1
Given, 2!+1!+i!+ =—2
3 s 2
_e’+1-2e e-1
 e2-1  e+1
377 (d)
Since, ——=4 =a=41-7) ..()
and ar =2
4

=241 —-7r)r = Z [from Eq. ()]
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= 16r2—16r+3=0 = (4r —1)(4r —3) n_2_1<l 1 l_l_)_n_z_ln_z _n?
=0 6 4\12 22 32 6 6) 8
3 13 382 (c)
=Tr= 4’4 Itis given that a, b, c are in G.P.
Ifr=i,thena=3 ~b?=ac
= 2 log, b =logya+log,c
378 (a) , 2 1 . 1
k(k+1 = =
195 4 254, 43 °, (M) log, 2 log, 1 " log. A
1+3+5+.. +(2k—1) = Z—kz = log, 1,log, 4,log, A are in H.P.
k=15 k=1 384 (b)
(k + 1)? The resulting progression will have n + 2 terms
- Z 4 with 2 as the first term and 38 as the last term. So,
1;1+ 32 142 4 52 4 G2 The sum of the progression = nT”(Z + 38) =
= 4 20n+ 2)
449+16+25+36 Also,
= 4 Sum = 200
90 = 20(n+2) =200 >n =28
= T =22.5 385 (b)
379 (c) We have,
We have, fn(x) = nlogn x = logy x™
x2 x4 = ()M = xn
<1+X+Z+E+"'> 386 (C)
ex+e—x2 “Te=2 =>a+5d=2
1 =a(a + 3d)(a + 4d)
=Z{e2x+e‘2x+2} =(2-5d)(2-2d)(2—-4d)
1 92 42 93,3 = 2{4 —16d + 17d? — 5d3}
=z[<1+2x+ CTRREEY +> Now, £ = 2{~16 + 34d — 1547}
(1> 22x2 233 PutZ—Z = 0 for maximum or minimum
B TR YR 2 _
—16 4+ 34d —15d“ =0
2 8
+ 2] = d= 5 andg
d?p
3 1 . 22X2 24 x4 L AlSO,W = 2{34‘ - 30d}
B T TR d*p -0
2 x2 23x4- ddZ _
=14+ —+ d=2/3
2! 4! Thus, P is least.
380 (a) Thus, the value of d = 2/3.
We have, tannf = tan m6 387 (d)
:"9:1’3’“”“‘9) LetS, = 12 + 16 + 24+... 4T,
s .
= 0= p— putting N = 1,2, 3, ... we get S, =12+16 +...+T,
I 2% 3T which are obviously in AP. On subtraction
381 ’(‘;)m nomenem 0=12+4+8+16+...-T,
421 -1
We have, > T, =12 +¥
11 1 1 e 2-1
1—2+3—2+¥+ﬁ+"' =2 + 8
_(i+i+l+i+l+i+i+ ) Sn=ZTn=22+24’+...+8n
S \12 722 732 142 52 2 72 22(2n — 1)
1 1 1 =——+8n
~“mtEtat 2—1
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=4(2"—-1)+8n

388 (b)
The sequence is a G.P. with common ratio 1/3
20
N -(3) 1
-'-Ear= I =3(1—W)
1—-= 3
r=1
389 (c)
We have,
a; a; as ...a,
b, a;a,as..ay _ (a1 ay ...an_1)(a,by)
b, b,
Ay Ay e..Qp_q1) by
(@ 4, n-1) by [Using def. of b,]
by
_ (a1 az ...an_3)(an_1bn_1)
by,
_ (a1 az ...an_3) by
by
Cahy (X YWx—\y) x-y
by by by
390 (d)
We have,
e’* +e*
e3—x— 4 x + e 2Xx
40" — 2x)"
_y U § 2
n! n!
n=0 n=0
7x _4\non
-~ Coefficient of x™ in (e ;;e ) 2 1)'2 =
e n! n:
4"+ (=2)"
n!
391 (d)
Given series, is a arithmetic geometric series.
Here,a; =1,d=1, r=a
LS = a, N d.r
T T 1 —r  (1-7)2
_ 1 4 l.a _ 1
" 1-a (1-a)? (1-a)?
392 (b)
Letb = ar,c = ar? and d = ar3. Then,
1 1 1 1
ad+b3 a3(1+13)'b3+c3 ad3r3(1+71r3)
d 1 1
and. +d3 adr3(1+713)
Clearly, (a3 + b3)™1, (b3 + c3)"tand (c® + d3)7!
are in G.P. with common ratio 1/r3
393 (b)

Here, Ty, = a+ 11d
and T,, =a+21d

395

396

397

398

Since, 100 = T12 + TZZ
~100 =a+11d +a + 21d

> a+16d =50 ..(i)

Now, S35 = 2 [2a + (33 — 1)d]
= 33(a + 16d)

=33 x50 = 1650 [from Eq. (i)]
(@)

We have,

10514 4 10741 = =
3

10
=107 +107% = —

= 3 x (10%)2 —=10(10) +3 =0
= (10 -3)(310*-1) =0
:1Ox=30r10"=§=>x=10g1030r
x = —logqp 3
(9
Let
x@ = xb/2 zb/2 — ¢ — )
1 1 2

> x=Aa,z=Ac,xz = 1Ab

1.1 2
= latc = 1»

1 1 2 .
=>-4-===q,b,carein HP

a c b
(b)
The nth term T,, of the given series is given by
T _1-3-5-7..(2n—-1)
" 1-2-3:4-5..(2n)
=>T,
1-2-3:4-5-6-7..2n—-2)(2n - 1)(2n)
B 1-2-3:4-5-6-7..2n—1)(2n)

[ x X z=xz]

1
X
2'4'6...(271—2)(271)
_ 1
BTy
oo o) l)n oo l)n
_ 2/ _ 2 —1 =p1/2 _
ZT"_Z n! Zn! 1=e 1
n=1 n=1 n=0
(c)

Let d be the common difference of the A.P. Now,
n-1
1

— (ar41)? + (ar )3 (ar)'/? + (ar)?/3

Z (@rs)V* = (@)

Ary1 —
= EZ{(am)l/S ~ (@)'?)
r=1

1
= d [(an+1)1/3 - (a1)1/3]

a, =d]

[ Aryq —
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399

400

401

402

403

1 anp — a4
==X
d " (an)?? + (ana)'? + (ay)?/3

— n_l .o
a2 +al® a)® + 2 i
=(Mn—-1)d]
(a)

Let the two numbers be x and y, then
A :%(x+y),,/xy =GorG? =xy

A2 —4 =62 =44
(x+y)
We have, 24 + G? = 27 = 2A + 4A = 27
9
> A= E
=>x+y=9 ()
So, xy = 18 ..(ii)
Solving Egs.(i) and (ii), we get
x=6y=3
(a)
We have,

32x+1 gx-1 — 34
= 32x+1 X 22X—2 — 36
2x
X e 36
= (3x2)* =48=6"=48=36" =48=«x
= log;, 48

= 3 x 3%2%

(b)
Ifp,q,7,s arein A.P, then in an A.P. or a G.P. or an
H.P. a4, a,, as, ..., the terms ap, aq, 4, are in AP,

G.P. or H.P. respectively

(o)
n(n+1)
T: 2.2
13 423 4334...4n3
n(n+1)
T 1 _1 1
_(n(n+1))2_n(n+1)_n n+1
2
T —Z<1 1 )
" \n n+1
-(1-3+(G-3)
B 2 2 3
G-t (G ar)
3 4 n n+1
_ 1 _on
N n+1 n+1
(a)

Since, a4, a,, as, ..., a, are in AP.

Then, a, —a; =a;—a, =...=a,—a,_.1=d
Where d is the common difference of the give AP
Also, a, = a; + (n—1)d

Then, by rationalizing each term

404

405

406

1 1 1
Vaz ta o NGt
R A i SR [ Rt L
a, —aq as — dp an — Ap-1

SN SN SR ol v

a, ++va;
Y Ny PR
Van +a

_1< an — ay >_ <(n—1)d>
d\Jan +vay) d\Ja,+a;

. on—=1

Jan
(a)
We have,
Ll adint
=ttt e ad.inf.

1
)
= —log (I—L) ['.'y=2x2—1 o x?

¢ y+1

_y+1]

-2
= —tog, (37) = oz (=)
= — 108, y+1 08e 1
(9

Let the number of sides of the polygon be n.Then,
the sum of interior angles of the polygon

T
= (2n—4)Z= (n-2)m

Since, the angles are in AP and a = 120°,d =5
Therefore, S, = ~[2a + (n — 1)d]

=>§[2>< 120 4+ (n — 1)5] = (n — 2)180

=>n?—25n+144 =0

>Mm-9)Mm—-16) =0

>n=916

Taken =16

Ti6 = a + 15d = 120° + 15(5°) = 195°, which is
impossible, an interior angle cannot be greater
than 180°.

Hence,n =9

(d)

We have,

log, (4. x1°85% + 5) = 2logs x

= log, (4. x'°85% + 5)
= 4. x1085% 4 5 = ylogsx®

= 4.x1985% + 5 = x2l08s ¥

= 4y + 5 = y?, where y = x1085*%
=>y2—4y—-5=0

=>y=5-1

= logg x?
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407

408

411

412

413

= xl08sX = 5
= logs x = log, 5
= (logsx)?=1>logsx =+1=>x=75,5"1

[y * 1]

(d)
Since,x =1+ a+ a’+...o
1 x—1
= x = = q=
1—a X

Similarly, b = 2= and ¢ ==
y z

Since, a, b, c are in AP.
_a+tc
2
x—1 z—-1
y-1_ S *75

y 2
= 2xz(y—1) =y[z(x — 1) + x(z — 1)]
= 2xz=xy+yz
(@)
We have,
x(3/2)(10g2x_3) = 2_3

=

3
=3 (log, x — 3) = log, 273

> ;(logz x —3) = —3log, 2
1
log, x
= (log, x)?2 — 3(log, x) +2 =0
= (log, x —1)(log, x —2) =0
s log,x=1,2=>x=2,22
(b)
Since, a, b, c are in AP.
= 2b = a + ¢, then straightlineax + by + c =0
will pass through(1,—2) because it satisfies
conditiona —2b+c=0o0r2b =a +c.
()
We have,

X

1-—

1
:E(logzx—B)z—

~=Bo+Bix+ Byx% + -+ Byx™ + -

T
= Z% = (By + Bix + Byx* + -+ + Byx™
=0
+ )1 —x)
On equating the coefficients of x™ on both sides,
we get

1

;_Bn Bn—l

(b)

We have,
a+bx_b+cx_c+dx
a—bx b-—cx c—dx

Applying componendo and dividendo rule, we get
2a 2b 2c

be 2cx ﬁ

414

415

416

417

- a c
b d

= b?=ac andc? = bd

= a,b,c and b,c,d are in GP, therefore a,b,c,d

are in GP.

a|ls

(9
We have,
n 2
Z (2r—-1)2 8
r=1
2
F+?+§+ ~ 3

1 1 1 1
Let?+2—2+—+§+ —tooo =x

1 1 1 1/1 1 1
= (ptatats Fiﬂ—+?+§+“)
=X
n? x w?
=>§+Z=x=>x=?
()

It will take 10yr for Jairam to pay off Rs 10000 in
10 yearly installments.
~ He pays 10% annual interest on remaining

amount,
. Money given in the first year
10000 x 10
= 1000 + —— = 1000 + 1000
100
= Rs 2000

Money given in second year
= 1000 + interest of (10000 — 1000)

=1000 + 22219 _ 100 + 900 = Rs 1900

Similarly, money paid in third year = Rs 1800 etc.
So, money given by Jairam in 10 yr will be Rs
2000, Rs 1900, Rs 1800, Rs 1700 ...

Which is in arithmetic progression, whose first
term

a = 2000 andd = —100

Total money given in 10 yr

= 2 [2(2000) + (10 — 1)(~100)]

Therefore, total money given by Jairam
= 5000 + 15500 = Rs 20500

=Rs 15500

(a)
We have,
a,b,carein A.P. ...(i)
4 2 —arelnAP = — —,iareinA.P.
abc abc’ abc bc ca’ ab
..(ii)
From (i) and (ii), we obtain
1 1 1
a+—,b+—,c+— areinA.P.
bc ca ab
(d)

We observe that the successive differences of the

Page| 86



418

419

terms of the sequence 12,28,50,78, ...

So, let its n'™® term be

t, = an? + bn +c,

Puttingn = 1,2,3, we get

ty=a+b+c>a+b+c=12

t,=4a+2b+c=>4a+2b+c=28

t3=9a+3b+c=>9a+3b+c=50

Solving these equations, we get

a=3,b=7,c=2

atp=3n2+7n+2

Hence,

12 28 50 78
atntnteat

_ 3n2+7n+2

- Z n+1)!

n=1

i3(n—1)2+7(n—1)+2

n!

n=2 n=2 n=2
=2QRe—-1)+(e—1)—2(e—2)=5e
(b)
We have,
x? 2

3 4
b3 xt 4 —x5 4
2+3x+4x+5x+

_Z n
B n+1x

Il
HM8|
S
S|+
+ |~
ol |
=y

arein A.P.

3,5
=X +?+ E+ ]
1
=glog62
420 (a)
Since, T, = % >a+(m—-1)d ..(0)

1

and T, =—=a+ (n —1d ...(i)

On solving Egs. (i) and (ii), we get

a = — and d=i
mn
1 1
a—d=——-—=0
mn mn
421 (c)
Given, sum

_(x+2)"1{1+( 2) _
) ) )
-C—Ii)}

1
= (x+2)"1! { pos
1-(5)
_ xc+2)"H{x+2)"—(x+ D"} (x+2)

(x +2)n
=(x+2)"=(x+1)"
422 (a)
b+c

. a+b
Given b? =ac, x =—andy = —
2 2

_1+1_ 2 N 2
“x 'y a+b b+c
_ 2(2b+a+0)
" ab + b?% + bc+ac
_2(2b+a+c)
" ab + 2b?% + bc
_2(Zb+a+c)
" b(2b+a+c)
_2
b

423 (c)
V2 +/8 418 ++/32+...
1XV2 +2V2 +3V2 4+ 4/2+...

=V2(1 + 2 + 3 + 4+...upto 24 terms)
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424

426

427

428

429

24 X 25
= \/E X 2
nn=1
= 300V2 [ Sn = %

(d)
LetS =13+ 23 +334... 4153

15

Z ; <15(15 + 1))2
= nw=|———

2

n=1
= 14400
()

Since, In = (%) In?
N n(n+1) 1nn+1(2n+1)

2 5 6
>2n+1=15=>n=7
(a)
X -X 2 4 6
We know that, &2~ =1+ X + 2 4 X 4
2 2! 4! 6!

1
Putx = > we get

el/2 4 ¢~1/2 121 /1
—=1+(-) +(-) .

2 2) 217 \2) 4
e+1 14 1 N 4
= o —  T... 0
2/e 421" 16.4!
(b)

Let the three distinct real numbers in G.P. be

a,ar,ar?, wherer # +1

[t is given that

a?+a’r*+a’*r* =52

And,

atar+ar’=aS$

ca?(l+r+13)?  a’S?

TaZ(1+r24rt) s2

(1+7r+7%)?

T rrrDE—r+D) ¢
r’+r+1

=z r2—r+1 *

>r2a?-1D)-r@+1D+@-1)=0

> (@?+1)?—4@?>-1%=0 [ 7 is real]

2

2

1
=>(3a2—1)(0(2—3)S0:>§SaZS3

But,a? = 3forr = 1and a? = %forr =—-1
1

w3 < a’ < 3i.e.a’?€ (1/3,3)

(o)
. __a dr

Using, S, = P

Here,a = 1, r=§, d=3

430 (b)

Since a, b, ¢ are in HP.
2ac

b

b

b
a

_a+c

a+

2c

C

+a _ 3c+a

—-a Cc

dividendo]
Again,

=

b
c

2ac

a+c

—-a

2a

a+

c

[Applying componendo

b+c_3a+c

b—c a—c

—a b-c c—a

a

—C

Here, T, = 1+ 2 + 2% + 23+... +2"

o
431 (a)
B 1(2n+1 _ 1)
o 2-1

— 2n+1 _ 1

& IT, = 2(2"*1 — 1) = 32" — 31
= (2% +2°+...+2™) —n

=22 +2%+...42") —n
42" -1)

432 (b)
3

18 1812 281216

2—-1

35

3

5.7

1
=1—-+

|

4

1
1+ﬁ

1.3

1.3.5

_n=2n+2_n_

244 44243 7
1(1+2) (

(-3

)+

1(1+2)(1+4)
+ 3! (_

2!

.+

1

4

3
4

4

)

b+a b+c 3c+a 3a+c
: = + =2

N+
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(log2)? (log2)3 =tan"!(r+1) —tan"!r
~1—log2+ 21 31 o Putr =1,2,..,n
= ¢~ log2 T, =tan"12 —tan"11
— tan=12 — fan—1
_elosz = SO
434 (c) ---------
Let S,, and S’ be the sums of n terms of two AP’s T,=tan"'(n+1) —tan"'n
and Ty, and Ty, be the respective 11th term, then On adding all these, we get
sy 3l2at(-Ddl 7041 . T+ Tot.. 4Ty
Sk M2a+(n-1d]  4n+27 (given) =tan"'(n+1)
_ —tan-1
+880a  gp41 tan™"1
D ' An+ 27 =tan_1( n )=cot'1<n+2>
a+-—=d n+2 n
Now put, n = 21, we get 439 (a)
a+10d T;; 148 Letx18 = y21 =228 = |
a+10d T, 111 Then,
4 18logx = 21logy = 28logz = logk
= 3 o1 21 l 28 l 18
0g, X = 0 08y Z =
435 (a) gy 7 gy = 8x 289
2.357 = 2+ 0.357 + 0.000357+... = 3logy, x = E,310gZy =4,7log, z = >
= 2.357 = ii()z + % = 3,3logy z,3log, y,7log, z are in A.P.
557 440 (b)
2 357 = 2 103 _2+357_2355 For0 < x < m/2,wehave 0 <sin?x <1
— % 999 999 ~y = exp[(sin? x + sin* x + sin® x + -+ ©) log,, 2]
10 . 2
sin® x
436 (c) =y =exp <—2> log, 2]
H 7= L4243+.4n _ n(n+1) [ Y= 1—sin®x
ere, I, = n! = @y LT&TT = exp[tan? x log, 2]
n(n+1)2 Sy = elogztanzx — ptan®x
(n+1) 1 N 1 Since y satisfies the equation x? — 9x + 8 = 0.
S 2n-=-1! 2(n-2) (n-1)! Therefore,
1 y2-9y+8=0=>(@-1D({y-8)=0>y=1
T1 = 0 + I or, y — 8
11 1 Now,
TZ_E'I 11 y =1 2tan’x = | = ptan’x — 20 o tapnx =
pol11 - x =0
37271 2 But, 0 < x < /2. Therefore,y # 1.
T _l l_l_l Consequently, we have
tT 272 03l y =8=2tan"x = 23 = an?x = 3 = tanx = V3
: =>x=mn/3
) sinx+cosx_tanx+1_\/§+1_Z_i_\/§
~ 8§ =2, “sinx—cosx tanx—1 +3—-1
1 441 (c)
—|1+—=+ +..>+(1+—+—+...>
2( 1 2! 12! 1 1\2 1 1)° 1 1y
1 3 (a+———) +(a+———> +(a+———> <0
=—e+e=—-¢ p q q r r N
2 2 1 1 1 1 1 1
5> —— = —-—— = — — —
437 (b) p q q r 1 s
LetS:3+7+13+21++Tn = p,q,r,saFEian.
>T,=n’+n+1 442 (d)
LetT, = cot™1(r2 +r + 1)
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443

444

445

446

1 1+ 1

1.2 23 34
-(1-3)-G-3)+G-3)
B 2 2 3 3 4

= @ 1+1 1+ ) 1=1

- 27374 ~ 108

(b)

We have,

xloBx(x?=4x+5) — 5 _q
>x?—4x+5=x—-1>x>-5x+6=0>x
=23
(b)
It is given that
y—x,2(y —a),(y — z) are in H.P.
1 1 1
ﬁ ) )
y—x2y-a)'y-z
1 1 1 1
> - = —
200-a) y—-x y—-z 2(y-a)
2a—vy— —
N a—y x=y+z 2a
y—Xx y—2z
:>(x—a)+(y—a)_(y—a)+(z—a)

x-a)-@-a) -a)-(-a
x—a y-—a

arein A.P.

y—a z-—a
x—a, y—a, z—aareinG.P.

(b)

. . n(n+1)? ,
The some of n terms of given series="F

niseven. Letnisoddie,n=2m+1
Then, Sy;my1 = Som + (2m + 1)th term

_ (n-1)n?

+ nth term
(n — Dn?
2

2[n—1+2]
n 2

+n? [“mnisodd =2m + 1]

_ (n+Dn?
B 2

(©
_ 1(1_An+1) _ 1_/1n+1
LHS = 1-4  1-4

AndRHS = (1 + )1+ A2)(1 + %)
(1+28)(1 + 19
1=+ + 2%
@42+ + 21
B a-1
1-22A+2HA+21YH
(1+28)(1 + 219

1-41
_a=r%»
1-1
1_/1n+1 1_/132
T 121 1-2

f

447

448

449

450

451

= 1-A"1=1-7%

~n+1=32 >n=31

(@)

v+ D+ +H4H)+(x+ 7+ +(x +28)
=155

Let n be the number of terms in the AP on LHS.

~x+28=(x+1)+(n—1)3

>n=10

10
7[(x + 1) + (x + 28)] = 155

> x=1
(a)
Let'r" be the common ratio,

YaliGon Gy +as+ agt... +az00
TXI0 g, 1 a;+as+ast...+agg

a (r+ 73+ 713+, +1r19)
- a (1 +7r2 +r4+.. +r19) -7
= % =r
(a)
LetS=2+7+ 14 + 23 + 34+... 4T, ..(I)
and S=2+4+7+14+23+34+...T)_1 +
T, ...(i0)
On subtracting Egs. (i) from (ii),we get
ZS—8S=24+[54+74+9+11+... 4T,

- Tn—l] - Tn

~1
ST, =2+ nT{2x5+(n—2)2}]

=>T,=2+Mn—-—1)(n+3)

5 Togo =2+ 98 % 102 = 9998

(b)

Here, (a? + b? + ¢?)p? — 2(ab + bc + cd)p +

(b2 +c?2+d*) <0

= (a?p? — 2abp + b?) + (b?*p? — 2bcp + ¢?)
+ (c?p? —2cdp+d?) <0

S (ap—-b)2+bp—c)+(p—d)?<0

(Since sum of squares is never less than zero).

= Each of the square is zero.

s(ap=b)?=(p—-c)*=(p-d)?=0

b ¢ d
= === -
P a b c
~ a,b,c,d are in GP.
(c)
2_.' 2,- 2 Ar 4r
Sinee, Mumes Trimes

13
15(2)" ()" (&) ¢ am=am
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N 357233547<1 = b =20
PraT 335577 = 457 (d)
57 . .
= p3¢5r7 < — 32747 Since, pz,q and r in HP.
pr _.qa _ pr
452 (c) 2q=_7 == =K (say)
LetS =14 10+ 10%+...4+10° :q:ZK}pr:(p{-r)K
_1-(10°t-1) (10%)" -1 9 105 —1 Also, p?,q?,r? are in AP.
- 10-1 1013 -1 10-1 n2¢2=pr4+1r2=(p+71)?-2pr
= [(10%3)6 + (10%3)° + (10%3)*+... +1] x (102 = 8K2 = (p+7)%—2(p + 1K
+1011++) :>(p+7‘)2—2(p+r)K—8K2=0
=~ Itis the product of two integers and hence not =p+r=4K, —2K
prime. When p + r = 4K, then pr = 4K?
453 (d) c(p=1r)2=p+r)2—4pr=16K2—16K2 =0
LetS =1+ 2x + 3x? + 4x3+...00 ..(0) S>p=r
xS =x+2x% +3x°+...0 (i) But this is not possible (~ p # 1)
Subtracting Eq. (ii) from Eq. (i), we get apt+= —2K =pr=—2K K = —2K?
1-x)S=1+x+x2+x3+...0 Now, (p — )% = (p +1)% — 4pr
P ( 1 )= 1 — 4K? — 4(=2K?) = 12 K2
2
1-x\1—x (1-x) Sp—r=+2V3K
154 © VY
We have, »>p=(-1¢ _)
5/1ogs7 _ 7,/log; 5 AndZT‘(=—2K\/-|_-)\/§K
1 =>r=(-1+vV3)K
= 5% — 7x,where x = ,/logs 7 _ —
Wi 8s apiqir=(-1FV3)K:2K: (-1 FV3)K
=Sx—(sz)x[':x=,/log57$x2 =—-1FV3:2:—-1FV3
=logs7 = 7 = 5] =(-1FV3:(-2): (-1 F3)
—=5X _5Xx — 458 (a)
2 3
455 (b) 11 . Given,x=1+%+%+%+...
We have, —,—,—, ...,—are in AP. 2 ' ' '
X1 Xz X3 Xn =>XxX=e
LA r_1_ 1 1 _ -1 _ ,-2
” X2 X1 N X3 X2 S Xn  Xn-1 =d (SaY) =X =€
X1 Xy Xy — X3 _xm_l—xn_d 459 (a)
X1 X2X3  Xn-1Xn Since, T L
Now, x1xp + Xpx3+... +Xp 41X, - 1 124 f 90
=E[x1—x2+x2—x3+--~+xn_1—xn] :%:(F+§+,,,oo)
XXy 1 1 1
= y +<§+H+a+...oo)
But —=—+(n—1)d mt (1+1+ )
n 1 > —=\|\"—-T—T...00
Xy — Xp 90 14~ 34
T +1(1+1+1+ )
—\=+=+—=+...0
or % =m-1Dxx, 24\14 24 34
) _ mt 1 1 1 (n*
S XXy F XXz XX, = (N — Dxgxy = = (_4_|_ _4_|____oo) +— (=
456 (d) 90 1 3 16190
Given a, b, ¢ are in GP and 4a, 5b, 4c are in AP. N 7T_4 _ l + l_l_ o
« b% = ac and 5b = 224 96 1% 34
2 460 (a)
= b? = acand 5b = 2a + 2c We have
Now, a+b+c=70 (given) (x+y) + (x% + xy +y2)
$2a+2C+2b=140 +(x3+x2y+xy2+y3)+...oo
= 5b + 2b = 140
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461

462

463

2 2 3 3 4 4
x4 — x° — x* —

= Y Y 4 + :--to
xX=Yy xX=Yy xX—=Yy

1
- 20,3 4 %0
x_y{(x +x° +x*+-)

-+ Yy +yt 4}
1 x? y2 ) x+y-—xy
Tx—yll-x 1-y) 1-x—y+xy

(d)
Let a,Hy,H,, b are in HP.
__ 3ab __ 3ab
17 a+2p’ 727 2a+b

H{+H 1 1

Now, —2=—+4—
HiH, Hy H;

__2a+b a+2b _ a+b

" 3ab 3ab  ab (1)
Also, 2A=a+b ..(i0)

and ab = G* ..(iii)
From Egs. (i), (ii) and (iii), we get
Hy+H, 24

HH, G2
(a)
We have,

1 1 1
704{1+§+2—2+"'+2n_1}
SPTITY IS B S SR
B 2 4 8 2

n

1) g

= 704 b =1984{ ———2
I 1+_

2

2112 1984(—1)"
v on

Ifnisodd, weget2" =32=n=>5

If nis even, we get 128 = 128 n=20
n

(a)
LetS=1+>4+2424
2 4 8

= 128 =

31
16+..

LU= G- d6-1)

=1
2 4 8

(32 -1)

+ 16 +...
=1+2 1+2 1+2 1+2 1+
B 2 4 8 16 "~
= 1+2(n—1) [1+1+1+ +n—1
= n statgt n—-1)

1 1

_1_71—
1+2(n—1)—2(1f211)

2

464

465

466

467

1
=1+20-1D)-1+55=20-1+

2n—1

(b)
Since, y = 2z
4 x+z
2XZ

Now, x—2y+z=x+z—2(;)
dxz  (x —z)*

x+z x+z

= log(x — 2y + z) = log(x — z)? — log(x + z)
= log(x — 2y + z) + log(x + 2)

=x+z—

= 2log(x — 2)
(d)
Si a+ar+ar? _ 125
Ince, atar+ar?+ard3+art+ars 162
14+7r+7r? 125
= =
A+r+r3)A+7r3) 162
142 152
= r’=—
125
Lo 27 (3)3
re =—= =
125 5
3
> r=-=
5
(c)
Let T;. be the rth term of the given series. Then,
1—x"
Tr=1+x+x*+-+x""1=
1—x
~ Required sum
n
-y,
r=1
~ i 1-x7 1 \ L
L 1-x 1 (1=
r=1 r=1
n n
= Required sum = —— (Z 1- Z xr>
x r=1 r=1

Required 1 1—xm
> = -
equired sum = ———n — x| ——

n(l—x)—x(1—-x)"

= Required sum =

(1-x)2
(b)
Since, a, b, ¢ are in GP.
= b%=ac

And loga — log 2b,log 2b — log 3c and log 3¢ —
loga are in AP.
= 2(log 2b — log 3¢)
=loga —log2b +log3c —loga

~ b?2=acand 2b = 3¢

2a 4a
= b= 3 and ¢ = 5

10a

Since,a+b=5?a>c,b+c=7>a,
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469

470

471

472

473

fa=—2s)
Cc a = 9

[t implies that a, b, c form a triangle with a as the
greatest side.

Now, let us find the greatest angle A of A ABC by
using the cosine formula.

b? + c? — a? fa? | 1647 2
CosA = =2 81
2bc 4a 4a
379
B 29<0
T 48
~ The angle A is obtuse.
(b)
Required sum
= M:elogex:x
n!
n=0
(b)
Sum of an infinite GP=£=S
S—a
>a=5S1-r) >r= S
(b)
We have,
C 2n o2n+l-1
2n+1)! 2n+1)!
=1 n=1
> 2n §{1 1 }
= _ —
s 2n+D! Ll @n+D)!
i 111 101 1
a 2n+1) 2! 3! 4! 5! 6!
+...=e_1
(d)

Let S =1+3x+6x*+ 10x3+... 0
xS =x+3x%+6x3+...0 -..(ii)
On subtracting Eq. (ii) from Eq. (i), we get
S(1—x)=1+2x+3x%+4x3+...0 ..(iii)
= x(1—-x)S =x+2x%2+3x3+...00  ..(iv)
Again, subtracting Eq. (iv) from Eq. (iii), we
get
S[(1—x) —x(1 —x)]
=(1+x+x%+x3+...0)

S[(A-0A -] =—

(D)

1
=>85= m
(a)
We have, % + 2!(n1_2)! 4!(n1—4)!
) on-1
E(nco+ncz+nc4+"'oo) Tl

474

475

477

478

479

481

482

(b)

Let the first term and common difference of the
A.P.be a and d respectively. Then,

Middle term = 30 = 6thterm = 30 > a + 5d =
30

Now,

11

=330
(o)

We have,

(2.3)* = (0.23)Y = 1000

= 2.3 =103/ and 0.23 = 103/
= 2.3 =10%%and 2.3 = 103/Y*1

3 3
= logig 2.3 =— andlogg2.3=—+1
X y
3 3 1 1 1
1

S———=1>———==
x y x y 3
(b)

We have,

loge(x + 3) —loggx =2

x+3 x+3 2
:>log6( )=2: < =6°“=>x+3 =36x
3
>X ==
¥ =35

(d)
Let S=1+3+7+15+...4T,
S=1+3+7+...4T_1 +T,
0=14+2+4+8+...—
=>T,=1+2+4+...nterms

2" -1
:—zzn—l

2—1

1+ 2t3 + Z —1
2 on 2n

=Z(1— 2-m)
(1-5)

=n-— 172 =2""+n-1
(a)

Since, T; = a + 6d =40 ..(1)
and S5 =~ [2a + 12d]

= 13[a + 6d]

= 13 X 40 = 520 [from Eq. ()]
(a)

Since log, a, a*/?

(ax/z)z =log, a
‘logp x = a*
= log, a = x =log,(logy, a)

and logy, x are in G.P. Therefore,

(@)

Page|93



483

484

485

486

Let

S=i—2-3i+4+5i...+10019
=>S8S=i4+2i?4+3i34+4i*+5i>....4100 1%
>iS=i?+2i3+3i*...499i100 4+ 100 101
ZS—iS=i+{®+i3+i*t+ -+ 100}

—100 101
1—-i%
SA—-i)=i+i? {%} — 100 {101
1+
1o =i— — 100
=>S(1-i)=i a-0 00i
=i+1-1-i—-100i =-1001
—-100i . . .
>S5 = T =-50i(1+i)=-50(—-1)
=50(1-1)
(@)
We have,
21
1og2x+log4x+log16x=7
1 1 21
:>log2x+§log2x+zlog2x=7

7
= ZlOgZ x =
(<)
The given numbers are 13, 17, ..., 97. This is an
AP with the first term 13 and common difference
4. Let the number of term be n. Then
97 =134+ (n—1)4 >4n =88 =>n = 22
Therefore, the sum of the numbers

s="(a+1
_E(a )

21
T=>10g2x=3=>x=23=8

22
=—-[13+97] = 11(110) = 1210

(c)

1 1 1 1
LetS"_2_.5+§+m+"'+—(3n—1)(3n+2)
_1q 1+1 1+ N 1 1
32 55 8 " '3m—1 3n+2

111 1 n

_5[5_3n+2] T 6n+4

(a)

We have, 4a® + 9b? + 16¢% — 6ab — 12bc —

8ac=10

= 8a? + 18b? + 32c¢? — 12ab — 24bc — 16ac = 0

= 4a® + 9b?* — 12ab + 9b? + 16¢? — 24bc

+16¢? + 4a? — 16ac = 0

= (2a—3b)?+ (3b —4c)?> + (4c — 2a)* =0

=>2a=3b=4c=k
k k

= = — = — =
a 2,b 3/ €

= a,b,carein HP
GM = HM

~+ac =b

k
4

487

488

489

490

()

Let Aj, H; where j = 1,2,3, ...,9 denote the 9 AM’s
and HM’s between 2 and 3.

Then 2,44, A5, A3, ..., Ao, 3 are in AP, let d be the
common difference of this AP, then

1
3=2+410d =>d=—
10

If A denotes the jth arithmetic mean, then

_ _— j L1 .
A=2+ja=2+(L) (va=3).0
Again, 2, H{, H,, ..., Hy, 3 will be in HP.
l,i,i, ...i,lwill be in AP
2’ Hy Hy’ ""Ho’3
Let d be the common difference of this AP, then

1

—_ —_ = = —_—
3 2+10d d 20
I

f H be the jth harmonic mean, then
S+jd=3-< (i)

* )

1
H
sA+s=2+L46(5-

H 10 2
and (ii)]

[from Egs.(i)

(©
Since a, b, c are in G.P.
~b%=ac
= 2log, b =log,a +log,c
2 1 1

log, x  loggx  log.x
= log, x,logy x,log. x are in H.P.
(b)

+ 13,a4,0ay, ..., ayg, 67 are in AP

13+ 67
a1+ a2+ a3+...+a20:20( ):800
Also, AM > GM
aq + a2+ a3+...+a20
20

> (ay ay as...a9) %0
= 40> (a;- az - as...,azy)"/?°
Hence, maximum value of a; * a, * as...,aq is
(40)20

(a)
We have,
log1o (n f 1) = log, (%) -logig e
n n—1
= logso (n — 1) = —log, ( ) ~logioe

n 1
= logyo(-——) = — logyg e -loge (1 - )
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=
s 23]
S5 s

r=1

= logqg (

| =

= Coefficient of n™" = %loglo e= Tlogﬁ
491 (c)
We have,
1 1 Vx
1—-x 1 ++/x T1—x
1 1 Vx
and'l—\/}_l—xz 1—x
hence, the terms are in A.P.
492 (d)
06y omeslrre-)]
_ 1 \41/2
10g0.25<i1>
= ((0.16) 73
_ _(0.16)log(0.5)2 0.5]1/2
= [(0.16)/2]'* = (0.0)V/?
2
V10
493 (b)
Number of notes that the person counts in 10
min
=10 x 150 = 1500
Since a4, a1, a2, ... are in AP with common
difference -2
Let n be the time taken to count remaining
3000 notes, then
2[2 X 148 + (n — 1) x —2] = 3000
=> n? — 149n + 3000 = 0
= (n—24)(n—125) =0
= n = 24,125
Then, the total time taken by the person to
count all notes.
=10 + 24 = 34 min
494 (d)

The given series is an A.P. with first term a = 20

495

496

498

and common diference d = 22 =8/3

Let S,, denote the sum of n terms. Then,
Sp, > 1568
n 8

= 5[40 +(n—- 1)§] > 1568
>n?+14n-1176 >0
=>Mn+42)(n—28) >0
=>n > 28
= The least value of n is 29
(b)
Let a,, ag, ar, as be p™, g™, 7™ and s terms of
the A.P. such that they are in G.P. with common
ratio R.
~ag=ayR,a, =ay,R*anda; = a, R®
= a;—a,=a,(R—1),a, —aq

=a, R(R—1),a5—a,

=a, R*(R—-1)
= aq — ap, Ay — Aq, a5 — Ay are in G.P.
= ap — g, g — Ay, a4y — ag arein G.P.
= (p—q)d,(q —r)d, (r —s)d are in G.P.,, where d
is the common difference of the A.P.
=>p—q,q—71,7r —sareinG.P.

(a)
Since, 2tan"1q = tan"1p + tan"1r
2q p+r
-1 — tan-1
= tan™' T— 5 = tan e
= 2q=p+r [+ q* = pr]

= p,q,rareinAP.

Butp, g, r are in GP.

>p=q=r1T

()

It is given that H,, H,, H3, ..., H, are n harmonic
means between a and b. So,

a,H{,H,, H;, ..., H,, b are in HP

l,i,i,i,...,i,lareinA.P.withcommon
aH1 HZ H3 Hnb
diff p=_a-b

ifference D = 1+ Dab

'1—1+D d1—1+ D

'Hl_a an Hn_a n

1 1+ a—>b 1 1+n(a—b)
> — = - _— _— - _
Hi a (n+1)aban H, a (m+1)ab
1 nb+a dl na+b
> — R

H, (n+1)abarl H, (n+1)ab

H, nb+b H, na+a
> —= and— =

a mnb+a b na+»b

Hi+a 2nb+(a+b) H,+b
= = an

Hi—a b—a H,—-b

_2na+a+b
B a—>b
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Hi+a H,+b

=

Hl_a Hn_b
499 (a)

We have,

n 2 n
=43 -5
n=73 T r

r=1

1[(nn+ D) nn+1D@n+1)
2{ 2 }_ 6

=2n

>S5, ==

n(n?-1)(3n+ 2)
n= 24
Sn 1 (n(n®*-1)(Bn+2)
:(n+1)!=ﬁ{ n+1)! }
1(3n+2
=ﬁ{(n—2)!}
S, 1 (3(n—2)+8
:>(n+1)!:ﬁ{ n—2)! }
11 11

8(n—3)' 3 (n—Z)'

Z(n+1)' 82(71—3)' ZZ(n—Z)'

2 Sn e e 1le
=> — — — —
(n+1)' 8 3 24

8o

(b)

If x,y,z are in HP, then

2x3 .
= E (1)

Now, log(x + z) + log(x — 2y + %)
=log[(x +2)(x — 2y + 3)]

= log [(x + ) (x +z - :xTZZ’)] [from Eq.(i)]

501

=log[(x + 2)? — 4xz]
= log(x — z)?
= 2log(x — 2)

502 (c)
Let a be the first term and d be the common
difference of the A.P. Then,
am=a+(m-1)d . (D)
a,=a+n-1)d .. (i)
ap=a+(p-1d .. (iii)
Multiplying (i), (ii) and (iii) respectively by
(n —p),(p —m) and (m — n) and adding, we get
am(n—p)+ta,(p—m)+a,(m—n)=0 ..(iv)
Expanding along first row, we have
A=an(n—p)+a,(p—m)+ ap(m —n)
=>A=0 [Using (iv)]

503 (c)

n! n! n!

LetS =2, [1'(n o e T sy +]

1
= F [nC1+nC3+nC5+. . ]

= 2" 1for all value of n only

504 (b)
The given equation is meaningful if x — 1 > 0 and
x—3>0iex>3
Now,

log,(x — 1) =log,(x — 3)

> %logz(x —1) =log,(x — 3)

= log,(x — 1) = 2log,(x — 3)

= log,(x — 1) = log,(x — 3)?

>x—1=(x—-23)2

>x2-7x+10=0=>x=52=>x=5 [vx
> 3]

Hence, the given equation has just one solution

(a)

Let T, be the rth term of the given series. Then,

T, =1+2+2%+-4+2"=2"t1-1

n n
= Required sum = Z T, = 22(2“'1 —
r=1 r=1

505

= Required sum = 22 (22"__—11) —n=2"t2 _ 4
506 (c)

We have,

(loge n)z (loge n)4
1 + 2 ' + 4 ' + ---to 0
elogen + e—logen 1

= - -1

= > =3 (n+n)
507 (a)

log,9 log.27 log,81

loge 3 - 22 + 32 42 +

= (log, 3) (1 L,z )

= Uoge 2 374"

= (log, 3) log, 2
509 (c)

Giventhat, Ty =a+ (m—1d =~ ..()

AndT, =a+(n—-1)d =~ ..(ii)
Where a and b are the first term and common
difference respectively.
On solving Egs. (i) and (ii), we get

1

a=—andd =—
mn mn

o Ty =a+ (mn—1)d
1 1

=—+(mn-1)—=1
m mn

(@)
Since,l=A+ (n—1)d
sc=a+n-1)(b—-a)

510
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511

512

513

515

c—a

:(n—l)zb_
R _b+c—2a
(T —

(o)

Given, x,, = xn+1\/§
L Xy = a2, %, = xgﬁ...,xn = X112
n
On multiplying x; = xn+1(\/7)
n
= Xpt+1 = x/(\/i)
X

1
n-—1

Hence, x,, =
(2)

Areaof S, = x2 =
10)

~ 21 >100
But 27 > 100,28 > 100 etc.
~n—1=789,..>n=8910,..

(a)
We have,

2
X1
2n—1

<1=22"1>x% (vx =

_ Xy
" 1-ab x+y-1

~1+ab+a?b?+ -

(9
Given, d=a, —a; =a3 —a, =a, —az =
N 7
(sind)[seca, seca,
+ seca; secas +...+seca,_; secay,]
sind
oS a; cos a,

sind sind

cosa, cosas
__ sin(az—aq)

COS @, _1 COS Ay,

sin(az—a;) sin(ap—an—-1)

cosa;cosa, C€osa,cosdas COSayn—1COSAy

tana, —tana; + tanas —
tana, +...+tana, —tana,_¢
=tana, —tana,

(©

Since, a4, a,,as, ....,a, are in HP.
1 1 1 1 :

' —,—,—,..,—arein AP.
a a, as an

Let d be common difference of AP, then

= a1 - az == alazd
Similarly, a, — az = ayasd

517

518

519

520

Ap-1 = An = Ap-10,d
On adding all of these, we get
a, =d(a;a; + ayaz+...+a,_1a,) ...(i)
Also,i =24 (n—1)d
an aq

a; —a;

a; —

d=—"—"—
= aa,(n—1)

On putting the value of d in Eq. (i), we get

al_an (
=—— (aqa
aa,(n—1) " 172

+ ayaz+...+a,_1a,)
= a,a, + ayaz+...+a,_1a, = aya,(n — 1)

(b)
We have,
210g10 3\/§ — 3k lOglo 2

= (3v3) "7 = 3klos?

N 3;log102 = 3klogio2 — =E
2

(b)

Since, BRyS =1

As we know, AM>GM

Yo Vas1+a>2Va ...(i)

- 1%
2

Similarly, 1 + 8 > 2,/ .. (iii)

1+y =2y ..(iv)

And1+622V5 .. (v)

On multiplying Egs. (ii), (iii), (iv) and (v), we

get

A+a0)@+pHA+y)(A+08) =16 /aBys

Leastvalueof (1+a)(1+ B)(1+y)(1 +

6) =16

(b)
LetS =6 + 66 + 666+...n terms

2(9+99 + 999+...7 terms)
= 2[(10 —1) 4 (100 — 1) + (1000 — 1)+...n

terms]

a, —an

xlogay — ~,108ax
[ y'oga¥]

(D)

_ 2040 Q0" =D 12 gne g0
= §[10 5 n] =% [10™*1 — 10 — 9n]
(b)

% + 17’0 + g +...upto n terms
=(1+3)+(1+5)+(1+5)+ .upton

terms
=(1+4+1+1+...nterms)

+(1+1+1+ t )
3 32 33 ... nterms
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521

1 1—3% 3"2n+1)—1
=nt3 R A TED

(<)

Since, a, b, c,d, e, f are in AP.
So,b—a=c—b=d—-c=e—-d=f—-e=k
Where k is the common difference
Now,d—c=e—d = e+c=2d
2>e—c+2c=2d 2e—c=2(d—c)

522 (b)

Let A and R be the first term and common ratio of
the GP, then

a=ARP™1,b = AR%TTand = AR  ..(i)
Again, if x and d be the first term and common
difference of an AP corresponding to the given HP,
then

%=x+(p—1)d, %=x+(q—1)d, %=x+
(r—10d ..(iD)
From Eq.(i),% = RP74

= (%)1/6 = (RP~9)Ye = R,

Where k = ? =@(@-q9{x+ (@r—-1d} [from

Eq. (ii)]

=@-Px+@-¢)r—-1d

=@-Dx—(p-q@d+(p—rgd ..(i)

Similarly, (g)l/a — (RI-")1/a = pn,

Wheren=%= (q—7r)x{x+ (p—-1d}

[from Eq.(ii)]

>n=(@-7r)x—-(@—-r)d+(@pqg—pr)d ..(iv)
1/b

And (S) " = (R™P)/P = R™

r—

Where m = Tp = (r—p){x+ (g — 1)d} [from
Eq.(ii)]

= —p)x(r—p)d+(rq—gp)d ..(v)

. (42 e pyt/a e 1/b_ kpmpn — pm+n+k —
() @) Q)7 =RRmRT = Rk
R=1

[Since, k + m + n = 0, adding Egs. (iii), (iv) and
W]

Taking log on both sides, we get

1 1
z (loga —logb) + 2 (logb —logc)

1
+ 3 (logc —loga) = 1log(1)

(1 1)1
ﬁ —— —
" oga
+(1 1)1 b
a ¢ 8
+(1 1)1 —0
577 ogc =

= b-c 1
(55 )roea
+(ﬂ)lo b+<a—_b)lo c=0
ac & ab g€ =
= a(b—c)loga
+ b(c—a)logh
+c(a—b)logc=0

523 (a)
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1

Here, T, = Zn=1m

o)

- (e wri7a)
B n+a n+1l+a

n=1

1 1 )
1+4a 2+4a
(ra-7+3)
24+a 3+a

" Sy =3T, = (

1 1
bt 1)
n+a n+1l+a

1 1

=25 = —
" 14+a n+l+a
= limsS, =
nl—rgo " 14a
524 (b)

The two sides of the equation are meaningful, if
—x >0andx+1>0ie.ifx € (—1,0)

Now,

log(—x) = 2log(x + 1)

= —x = (x + 1)?

5 -3++/5
=>x +3x+1=0:>x=T X
€ (—1,0)]
525 (b)
LetS = 0.123. Then,
S =0.42323232323 ...
=S5=04+0.023 + 0.00023 + ---
=>5=04+23x10"3+23X 107>+ -
23 x 1073 23 419
:,,5_0_4+—1_10_2 —0.4+%—@
526 (b)
n n
Zsr52r35 =2-3+42%2-324+23.334. . 42"
r=1s=1
.3n
(as Sy =0,ifr #sand S, = 1,ifr = 5)
_ 6(6™ — 1) 29(6"—1)
6—1 5
527 (b)
We have,
2ce
2b=a+c,d= and ¢? = bd
c+e
On eliminating b and d, we obtain
c?> =ae > a,c,eareinG.P.
528 (a)
1 11 11 1+1/7
2[;4-5%4-5%4-] = log, I—l — 1/7l
1 4
- Oge§
529 (d)

530

531

532

533

t1q + t1p +t13 = 141

And ty; + ty, +ty3 = 261

~ 3a+ 33d = 141

=>a+11d =47 ..(i)

And 3a + 63d = 261

..(ii)

On solving Egs. (i) and (ii), we get

=>a+21d =87

a=3, d=4

(c)

We have,

2n+10

=2%x2243x23+4x2%+--+(n—-1)x

21 4 x 2™ (1)

= 2 X 2n+10

=2x234+43x2*+ -+ (n—-1)2" +nx 2"+

..(ii)

Subtracting (ii) from (i), we get

210 =2 x 224+ (23424 + -+ 2" —n
X 2n+1

= —2"M10 =84+ 8(2"2%2 —-1) —nx 2"t

_2n+10 — 2n+1 —n X 2n+1

= 210 =2_2n=n=>513

(c)

As we know, sum infinite terms of GP,

S —{1L Il <1
0 = —-Tr
o0, [r]=1

Se=i=5

- {thus |r| < 1}
x
5

>1-r=

5-x .
>r = Tx exists only when |r| < 1

1<>2<1
:>_ —
5

o —10<—x<0=20<x<10
(0)

For x = —2, we have
X2
log, i 2log,(4x*)

6
=log, 1 —2log,2(26) =0—2 leogz 2=-6

(©
We have,
log3 log5 log7
= = =1
X—y Y—2Z Z—X (say)
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= log3 = A(x —y),log5 = A(y — z),log 7
= A(z — x)

= 3 = 102", 5 = 104072, 7 = 104

= 3X+Y §Zt+x 7z+x

= 104(x*~y%), 104(v*~2*)  102(z*~*?)

= 3X+Y gy+z 7z+x — A -y?+y?-z*+2%-x?)

=100 =1

534 (d)
n i J n i
PIDIDREDIDY
i=1 j=1 k=1 i=1 j=1

n

ii+1) 1 o
—Z Y (i°+1)
i=1 i=1
1 n(n+1)(2n+1)+n(n+1)
-2 6 2
nn+1)
=—(2 4

v (2n+4)
_nn+1)(n+2)
a 6
535 (b)
We have,
2 4 6
§+a+ﬂ+“'t000
v 2 o @n+l
(2n+1) n:1(2n+1)!
RS 1
_z{ﬁ_(ZnH)!}
n=1
1 1 1 1 1 1
“aTntaTEtg Tt
:e_l
536 (b)

1/1 1,1 1 1
LetS"_E(E_H+E_1_6+"'+5n+1_
_1(1 1+1 1+ N 1
56 11 11 16 =~~~ 5n+1

)
Sn+6
_1(1 1 )_ n
" 5\6 5n+6/ 6(5n+6)

n

:>6Sn_5n+6

1
5n+6

)

537

538

539

540

(c)
We have,

1 1
log(x —y) —log5 —Elogx —Elogy =0
= 2log(x —y) —2log5 —logx —logy =0

— V)2 —v\?
e —»)* _ =><x y) e
sty /x_’y
2
X X X
:(\/:—\/}—7> :25:>—+X—2:25:>—+X
y x y X y X
=27

(b)

[t is given that

log, x,logy x,log. x are in A.P.
= 2log, x =log, x + log, x

R 2logx logx logx
logh loga logc
2logalogc
% =loga +logc
2logalogc
= et~ |
logh og(ac)
= 2logclog, a =logac
= log c?1°8@ = Jogac
= c2o8va = g¢ = (¢2) = (ac)!o8aP
(a)

Let a'/* =pV/y =cVZ2 =k [say]
= loga = xlogk,logh = ylogk
and logc =2zlogk

Since, b? = ac

= 2logb =loga + logc

= 2(ylogk) = xlogk + zlogk

>2y=x+z
= x,Y,Zare in AP.
(@)

(1 —2x —x2)(e)
2

x
=(1—2x—x2)<1+x+?

x3 xk )
+§+.”+E+“'OO
B x? xk

= 1+X+E+...+E+...OO

Xk

(k —1)!

o)

3
X
—2<x+x2+7+...+

xk+1

+k!
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2 334 ...
X T T =D

( x4 Xk Xk+1

k2
+ Il +... oo)
~Cofficient of x*in (1_2%962) = % - (1:1)! -
1
(k—2)!
1 2k k(k-1)
kKR K
1—k—k?
~ Tk
541 (a)

Here, T,, ofthe AP 1,23 ... =n

and T,, of the AP 3,5,7 ... = 2n + 1

= T,of given series= n(2n + 1)2 = 4n3 +
4n? +n

Hence, S = Y22, T, = 4Y2%2,n3 +
In=120n2+n=120n

= 47202.21% + 4-20.21.41+520.21

= 188090
542 (c)
b a b
c+a b+c a+b c+a T2 =T

=T3—T2]
b2+bc—ac—a2_cz+ac—ab—b2

(c+a)(b+0) (a+b)(c+a)
= {b?—a%?—-cla—b)}a+b)

={c?-=b? —alb—c)}b+c)

= (b?2—-a®>)(b+a+c)
=(c?=b*)(a+b+0)
= 2b%? =a®+c?
= a?,b? c?arein AP
543 (a)

Since,

2[2‘11 + (n—1)d4] _2n+3
“[2a, + (n—1Dd,] 6n+5

(n-1)
——di 2043

2n+3

(Sn)1 _ .
(Sp),  6n+5 (D)

a, +

n

Put %=12 =n =25
Ca;+12d; 53
" a4, +12d, 155
(T13)1 _ 5_3
(733)2-_ 155
544 (c)

545

546

547

It is given that
x+y y+z

1—xy’y'1—yz
xX+y y+tz

_1—xy_1—yz_y

LYo x—y ytzoy+y’z

are in A. P.

=Yy

1—xy 1-yz
x z
1-xy 1-yz
= —X+xyz=2z—xyz
>2xyz=x+z
x+z 1 2xz 1 )
Sy = > —= = x,—,zarein H.P.
2xz y x+z y
(a)

We have, x + y + z = 15,if 9, x,y, 5,a are in AP.
£ Sum=9+15+a=2(9+a)

5
= 24+a=5(9+a)
= 48+ 2a = 45+ 5a

= 3a=3=>a=1 (1)

And1+l+1+5,if9,x,y,z,aareinHP.
x Yy z 3

S 1+5+1 5[1+1] 1
= — _ —_ = |- — = =

M= g 3729 el 7¢

(d)

Since, a, b, c are in AP.

11 1 . k k k )
(A)=,=,-arein HP = —,—,—are in HP.
a b’ c a b c

(B)a+k,b + k,c + k are in AP.

(C)ka, kb, kc are in AP.

(D)a?, b?,c? are in AP.

Then, b? —a? = c? — b?

~(b—-—a)(b+a)=(c—b)(c+b)

=(b—a)(c+Db)

[ a,b,c are in AP
~b—a=c—»b

=> b+a=c+b

= a = ¢, which is not true

(d)

We have,

)

=log,% = log@ —-1(2)7t
= log(/5)2 = logp4 2
- (0.16) 108255+t )
= (0.16)'080.42
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— {(0.4)2}10g0.42 — (0.4‘)210g0.42 — (0_4)10g0.4 22
=22=4
548 (a)
We have,
3+5+7+ - +n(terms)

54+8+11+ -+ 10 terms
~{6+(n—1)2}

Lo+ ao-1n3y

nn+2)
5x37
>n?+2n=35%x37=>Mn+37)(n—-35) =0
=>n =235
550 (c)

Let a, = ra,,a; = r?ay,..,soon

L ap—az+as—...+ay

L, — a4+ ag—...+asg

_ay—rlag+rta - +r*g

~ayr —r3a, +ria;—... +r¥%ay

oA =r?+rt— 4r")

Car(1 =712 i +148)
1 a

roap

551 (c)

Asa,b,c,d are in HP. So, b is HM between a and c.

Also, GM between a and ¢ = +ac.

Now, GM > HM

= Jac>b

= ac > b? (1)

Again, a, b, c, d are in HP. So c is HM between b
and d.

Therefore, bd > c? ..(i)

On multiplying relations (i) and (ii), we get
abcd > b%c? = ad > bc

Hence, option (b) is true.

Now, AM between a and ¢ = % (a+0)

Now, as AM > HM
So,here a+c¢>2b ..(iii)
And c is HM between b and d
= b+d>2c ..(iv)
On adding relations (iii) and (iv), we get
(a+c)+b+d)>2(b+0)
>a+d>b+c
So, both (a) and (b) are correct.
552 (d)
The sum to infinity of the given G.P. exists, iff.

3
H<1<:>|x|>3
X

554 (d)
We have,

555

556

557

558

559

560

9a? + 4b? = 18ab

= 9a? + 12ab + 4b? = 30ab

= (3a + 2b)? = 30ab

= 2log(3a + 2b) =log(5a x 3b X 2)

1
= log(3a + 2b) = E{log 5a +log3b + log 2}

(d)
We have,
S: i{nCO‘l‘ nC1+ nCz+"'+ nCn}z iz
n |
n=1 Pn n=1n'
=e? -1
(a)

The number of divisors of 3 X
73=(1+1)(3+1)=8

The number of divisors of 7 x 11?2 =
A+1D2+1)=6

And the number of divisors of 2 X 61 =
a+1D@a+1)=4

= 8, 6,4 are in AP with common difference-2

(b)

We have,

1+1+ 1 N 1 _ 0

a ¢ a—-b c¢c—b
1+ 1 1 1

= — = _—
a c—b b—a c

atc—b c—b+a
T ac=b)  cb-a)
=>a(c—b)=c(b—a)
= ac—ab =bc—ac

= 2ac = ab + bc $%= b= a,b,carein H.P.
(b)

Let four numbers are a — 3d,a — d,a + d,a + 3d.
~(a—3d)+(a+3d) =8

=>(a—-d)(a+d) =15

and (a —d)(a+d) =15

= a’-d?*=15

=>d=1

Thus, required numbers are 1, 3,5, 7.

Hence, greatest number is 7.

(d)
We have,
1 1 1
VT+v2 2+3 BAvE
1
o e
= (VZ=V1) + (V3 -V2) + (VA —V3) +
+ (2 —n? - 1)
=\/¥—1=n—1
(b)
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561

562

564

565

Using A.M. > G. M., we have

x+y> 2\/x_y

y+z>2[yz;= x+y)y+2)(z+x) >8xyz
y+ x> 2\/xz

(<) 2

PutX =" Zinlog,(1-X) =— |2+ +
X33+.

We get
o (1) = [ 432+
13x—pyx3+..

IR

3
= —log, (%) = logeg

(b)
Letx=n,y=n+1land z =n+ 2, wheren
is a positive integer.

1oge\/§+loge\/5+( . )+1( : )3+

2xz+1 3 \2xz+1
5
1 1
G +
5 \2xz+1
1

1 1 +-2 z+1
= log, Vxz + Eloge —==
1

2xz+1
1 2xz + 2
= log, Vxz + Eloge < Sy )

= log, n(n + 2) + log, ’%

=log,/(n+1)2 =log.,(n + 1)
= log.y
(b)
Let a and b be the same first and last terms of the
three progressions, each having (2n + 1) terms.
Then,

a+b

The middle term of the A.P. = —

The middle term of the G.P. = Vab

The middle term of the H.P. = 2ab

a+b
Obviously, these terms are in G.P.

(b)
Let S = =4 —o 4 —2° 4
1.2 1.2.3.4 1.2.3.4.5.6
T 1.3.5.....2n — 1) y (2.4.8.....2n)
" 1.23....2n—1)2n " (2.4.8....2n)
(2n)! 1

~2n)l2rm) | 2r(n)

o 1 1 1
"S_ZT"_2.1!+22.2!+23.3!+"'
=el/2 -1

566 (c)
a+b

We know that, arithmetic mean of a and b = -
a™+p"
an—l_,_bn—i
a n n
= an+bn+T+T: 2(a™ 4 b™)

b
bn+aa"=a”+b"

: b
But given that % =

a
b
a—>b b—a
> o (=) =0 ()
a b
a\" a

= (5) = (g)

~n=1
567 (d)

0.14189189189 ...

= 0.14 + 0.00189 + 0.00000189 + ---

=

1

- 4189 | — + — 4.,
100 P s T1oe °°]
7 189

=350 999 x 100
7 7 21

=507 3700 148

568 (c)
The series is logs2 3 + logss 3 — log;+ 3 +
logss 3 —...
1.1 11
=5 g'—'z'+'§'— +1-1
1 1 1 1
=l-3%37375"
=log,(1+ 1) =log, 2
569 (a)

Since, 2b=a+c
Now, (a +2b—c)(2b+c—a)(a+2b +¢)
=(a+a+c—c)la+c+c—a)2b+ 2b)
= 2a.2c.4b = 16abc
570 (@)
1'n+2n—1)+3(n—2)+...4n-1
n

n

= (n+1)Zn—Zn2
_ (n+Dnn+1) _n(n+ D(2n+1)

2 6
nn+1
=%{3n+3—2n—1}

_nn+1Dn+2)
- 6

571 (b)
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572

573

574

575

We have,
a*=bY =c*f=d?
= a* =bY,a* =c?and a* = d?

= xloga = ylogb,xloga = zlogc and xloga

= wlogd
X
= —=log, b,— =log, c and5=logad
x
:—+;+—=logab+logac+logad
1 1
zx(;+—+z)=logabcd
(c)
We have,
_3 1 _3 6
2logzx = — = 2logzx = 276 = = -6
’ 64 ’ logs x
1 1
l = — = = _1/2=_
= logz x 2=>x 3 NG
(d)

LetS=1+2+3+...+100
100
= T(l + 100) = 50(101) = 5050

LetS; =346+ 9+ 12+... 499
=3(1+2+3+4+...+33)

33
=3.—-(1+33) =99 x 17 = 1683

LetS, = 5+ 10 + 15+...+100
=5(1+4 2+ 3+...420)

20
= 5.5 (1 +20) = 50 x 21 = 1050

Let Sz = 15 + 30 + 45+...+90
=15(1 42+ 3+...+6)

= 15.;(1+6) =45x 7 =315

~ Required sum=§—S; — S, + S5

= 5050 — 1683 — 1050 + 315 = 2632

(d)

Giventhat, T; = ar? =P

Let first five terms of GP series be
a,ar,ar?, ar3, ar*

Now, a.ar.ar?.ard. ar* = a®°r'° = (ar?)® =
PS

(<)

Let A be the first term and D be the common
difference of the AP. Then,

S, =an(n—1)

:g{2A+(n—1)D} =an(n—1)
>2A+(n—-1)D=2an—-2a
=>2A—D=-2aandD =2a
=>A=0,D=2a

The sum of the squares of the n terms of the
sequence is

576

577

578

579

S=A>+(A+D)?+(A+2D)*+
+{A+ (n—-1)D}

=>S=D?{124+22+32+ -+ (n—- 1%

nn—-—1)2Zn-1)

6
2

2a
= Tn(n -1DH(2n-1)

= S =4qa?

(@)
We have,

30
10g30 8 = 10g30 23 = 3 10g30 2 = 3 10g30 <E)
= 3(10g30 30 — 10g30 15)

=3(1—logyp3 —logzp5) =3(1 —x—y)
(9
We have,
4 1 1
3logsa9 4 27108369 4 8110g53
4 1 1

= 3logz3 + 2710863 + 81log53
— 34log32 + 27log3 6 + 8110g3 5

— 3logs 24 + (33)log36 + (34)log3 5
— 3logs16 4 (33)10g36 + (34)log35

— 3logz16 4 3logz 6 4 3logz5*
=16+ 63+ 5% =16 + 216 + 625 = 857
(a)

leta, —ay=az3—a,=...=a,—a,_1=d
1/ d d d
A A

d a;a; Qapas An-10n

:l—az_‘h a3—a2+ an — nl]
dl aia; aaz Ap-1an
171 1 1 1 1 1

] PRk e SR S
d al an-1 an

17 ] [an — al]

~dla, d a,a,

- n—1

B a;an

(d)

We have,

=Z<n+—ci>!

=S= Z(n—Z)'(n+1)'2'

:>S— n(n—l)
T 2Li(n+ 1!
n=2
¢ I n2—1-n—1+42
=>S5==
2 (n+1)!
n=2
s li(n—l L, 2 )
= = — R _
2 n! n! (n+1)!
n=2
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580

581

582

583

ZZ((n—l)' n! ﬁ)

=>S—§{(e—1)—2(e—2)+2<e—g>}=

(b)
Since a, b, ¢ are in H.P. Therefore,
2ac

_(a+c)(c—a)
" ac(c—a)

- a(c—a)

(a)

Given, S, = 2 and a = 3
3 4

Let r be the common ratio.

a _4
“1—r 3
L4 4 3
373774
16-9 4
12 3"
7 4
123"
7
>r=—
16
(d)
We have,

logy, {98 +(x— 6)2} =2

= 98 + |x — 6] = 102
S>|lx—6l=2=>x—-6=+2=>x=84

(@)
We have,

2n
a=n=1m

2Zn—1+1
:a—nzlm
:m:rZ{(ZniZ)' (Znil)!}

»a=(1+ )( o)+

and

Z 2n+1)'
n=1

a

-1

2

)

= —4 —

(o

584

585

586

587

588

=>ph=

Msﬁ

£ {(211)' (an-l)!}

B 11 1 1 1 1
3“(5‘5)*(?5%(57)*“

-1

=e
rab=e-e1=1
(a)
Let
Si=14o42: 830 ont
n AR o nterms
221 23—-1 24—1 25-1
>S5, =1 > + 22 >3 + >4
2" —1
+...+ 2n-1

5= i)+ () -

ez g

1 1
=>Sn:2n—(1+z+22+ 2n—1)
14

=S, =2n-— =
1—=
2
(b)
Since, x = Y o_, cos?™ ¢
=1+ cos?¢p + cos* ¢ +...
1 1
- 1-cos? ¢ - sin2 ¢ L lcos x| < 1]
1 1
Similarly, y = — Sn?e — o5t o
d 7= 1
and z = 1-sin2 ¢ cos? ¢
_ 1 Xy
11l xy—1
x'y
=>xyz=xy+z
(d)

Since, a + 23d = 100 ...(i)
47
v Sy = > [2a + 46d] = 47[a + 23d]

=47 x 100 = 4700 [from Eq. (i)]
(b)

Since, a, b, c,d, e, f are six A.M.’s. between 2 and
12

6 6
-'-a+b+c+d+e+f=5(a+f)=§(2+12)

=42
(a)
We have,
x =log, 3 and y =logy/, 5
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590

591

592

594

595

= x =log, 3 and y = log;'5
= x =log, 3 and y = —log, 5
=>x>0andy<0=>x>y

(b)
If22 <x < 23,then2 <log,x <3
~2<log,7<3 [+ 22 <7< 23]

Let log, 7 be a rational number equal to % where
m,n € Z,n # 0. Then,

7 =2m/n= 7 =2m

This is not possible as LHS is an odd natural
number and RHS is an even natural number

(d)

We have,

410g93 + 9log24 — 1010gx83

= 4l08;22 + 9log: 22 _ 10!08x 83

= 41/2 + 92 — 1010gx83

= 83 = 10'°8x83 = Jog, ;83 = log, 83 = x = 10
(©

Since, the given series log, x, log, x,log. x be in
HP.

logx logx logx
0B 08% 08% are in HP.

loga’loghb’logc
loga logb logc

are in AP.
logx’logx’logx

= log, a,log, b,log, c are in AP.
~a,b,c arein GP.
(9
Since,a +ar =a(l+r) =12 ..(i)
and ar? + ar3 = ar?(1 + r) = 48 ...(ii)
From Egs. (i) and (ii),
2=24
>r=-2
(Since, the series is alternately sign, so we
take negative values).
On putting the value of r in Eq. (i), we get
a=-12

(a)
We have,
m—-n 1m-n3 1,m—n\>
2{m+n+§(m+n) +§(m+n) +}
1+22 m
= log <1 — mf2> = log (;)
m+n

596

597

598

599

600

()

n n n
2(k2+2k) =Zk2+22k
k=1 k=1 k=1

_nn+1D2n+1) 2n(n+1)
B 6 2
_nn+1)(2n+7)

B 6

(@)

Let a be the first term and d be the common
difference of the A.P. Then, it is given that

x=LRat@-Dad

y = %[2a+(q—1)d]

%[2a+(r—1)d]
Z?X_za+(p—1)d ()
Zq—y:2a+(q—1)d . (i)
¥=2a+(r—1)d ... (iif)

Multiplying (i), (ii), and (iii) by (@ — ), (r — p)
and (p — q) respectively and adding, we get

2x 2y 2z —0
- (q—7)+ p (r—p)+ " - =
5Z@-N+ZC-p)+2(p-q) =0

p q r
(b)
It is given that
1,logo(317* + 2),log3(4.3* — 1) are in A.P.
= (317* 4+ 2)1/2)3,(4 x 3* — 1) arein G.P
=317% + 2 =3(43*-1)
= 3+ 2.3* = 12(3x)%? — 3(3%)
= 12(3%)?-53*)-3=0
= (43*=3)(33*+1) =0

=>3x=% [+ 33+ 1=+0]
3
=>x=log3<z):>x
=logz;3 —logz4 =1—1log; 4
()

Given that, AM =8, GM =5, if a, §§ are the roots of
quadratic equation, then the required quadratic
equation is

x2—x(@+B)+af =0 ..(i)

Here, AM = =g = ¢+ =16
AndGM =, af =5 = af =25
From Eq. (1)

x2—16x+25=0

(a)
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601

602

603

604

605

606

1 1 1

LetS, = —ﬁ+J§+ \/§+\/§+"'+—Tz—1+ s

V2-+5 +5-+8 V3n—1—-+3n+2
+ ..+

-3 -3 -3
(2 VETD) = (T2 VD)

(@)
We have,

(log, 2)? (log, 2)°
1+1log, 2 + ol 3! to
— eIOgez =2
(c)

We have,
11 1 1
/

i
(b)
It is given that
L’L,L are in A.P.
b+c’c+a’a+b

2 1 1

= = +
c+a b+c a+b

= 2b%? =a®+c? = a? b? c?arein AP.

(d)

It is given that

a,b,carein G.P.= b? = ac

Also,a,b,careinAP.=22b=a+c

Now, b2 =acand2b =a+c

a+c\?
:( . ) = ac
>(a+c)’—4ac=0=>(@a-c)>=0=>a=c
Puttinga = cin2b = a + ¢, we get
2b=2a=>b=a
Hence,a=b =c
(<)
We have,

[Eliminating b]

(e?* +e 2 +2)

e?¥ +e 2\ 1
2 ) 2

1 (2x)?  (2x)*

5{1 2 5 T

=~ Coefficient of x™ (when n is odd) = 0

(a)

Let the two quantities be a and b. Then,

a,A,A,, b arein AP.

-’-Al—a=b—A2 $A1+A2 =a+b

L1
2

M

607

608

609

Again a, G4, G5, b are in GP.

G b

= G_z

= G1G, =ab ..(ii)

Also, a, H,, H,, b are in HP.
1 1 1 1

H, a b H,
1 1 1
Y, hte
H +H, a+b
HH, ~ ab

HitHy _ Astdar o : --
Hih - oG, [using Eqgs, (i) and (ii)]
GG, A+ 4

HH, H,+H,

)

(@)

Here, T;,

. n 1 2n+1—1]
T (2n+1)! 2 l@2n+1)

- % [(211)! - (Zni- 1)!]

T _1(1 1)
T T2\ 31

T _1(1 1)
27 2\41 5l

v, 1t 1 11
=S —ZTn —E[z—aﬁ-a—aﬁ-...mi— 1
n=1
o1
_ 1] _e

2
(a)
The required numbers are
3,9,15,...,999
Here, l=a+ (n—-1)d

~999=3+(n-1)6
= 6n =1002 > n =167

S =g[2a+ (n— 1)d]

167
7(6 + 166 X 6)

167
= T (1002)
= 83667
(b)
Given series is

1 2 3

+...+n terms

1+124+1% 1422424 1432434

Let T,, be the nth term of the series
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1 2 3

+ + +
1+12+1% 1+224+2*% 1+32+34
n n
Then, T, = 1+n2+n4  (1+n2)2-n2
n

=(nz+n+1)(nz—n+1)

1
2 nz—n+1_n2+n+1]

=§[1+(n—1)n_1+(n+1)]

. 1
721 1+41-2

1 1

TZZ_[ -
211+1-2 1+2-3
1 1

T3=_[ -
211423 1+3-4

1 1 1
o e

2l1+(n—Dn 1+(n+1)
Adding all these equations, we get

= 1 1 n(n+1)

;Tr _5[1_1+(n+1)] T2n%+n+1)
610 (b)

~ Common terms are 5,11, 17, ...

T,=5+(n—-1)6

=6n-1

100th term of the first sequence

=2+ (100 —-1)3 =299

and 100th term of the second sequence

=3+ (100 — 1)2 = 201

Now, 201 >6—1

<332
: —
n=293
>n=33 (+neN)
611 (c)
n? n2—4+4
Here, Ty, T (m+2)! T (n+2)!
_ (n—2) N 4
T (n+ D! (n+2)!
ST, = S
"Tal (n+D! (n+2)!
. — — w 1
~S§S=2T, = m
Z (n+1)!
¢ oy
T LT
n=1

=(e—1)—3(e—2)+4(e—2—%)

612

613

614

615

616

=2e—5

(@)

We have,

log(log,(log7 x)) = 0

= log,(log; x) = ° = log; x = 2! = x = 72
(b)

(666 ...6)
n digits
=6(1+ 10+ 10%+...+10" 1)

=6+6x%X10+6x 10%+...46 x 101

6 2
=5 (10" —1) = (10" ~ 1)

(888 .. 8)
n digits
Hence, required sum

Similarly, (10” 1)

= f(lon —1)2 +§(10" -1)
9 9
4
=5 (10°" —2.10™ + 1+ 2.10" — 2)

4 2n
=5 (107" = 1)

(a)
Given series is 1.3% + 2.5% + 3.7%2+...
This is an arithmetic-geometric series whose
nth term is equal to
T,=n2n+1)2 =4n3+4n’> +n
n

= 2(4713 + 4n? + n)

+1)
4 1
=n(n+1)[n2+n+g(2n+1)+§]
n
=g(n+ 1)(6n* + 14n +7)

(b)
We have,

— N n 3"
S_Z C2 n!
3n—2

=5= Z(n—Z)'Z‘ nl
1

3

%nZ (n—2)!

:Ee

()

Let there be 2n terms in the given G.P. with first
term a and the common ratio r. Then,

Sum of all terms = 5 (Sum of odd terms)

Page| 108



617

618

619

620

>a,+a,++ay, =5@a;+az++ay_1)
=>a+ar+ar?+--+ar?"?
=5(a+ar? + -+ ar?"2)
=>a(r2n_1)=5a(7,.2n_1)
(r—1) (r2-1)
=>r+1=5 =>r=4

(@)
Let S=a+ar+ar?+...+ar™?
a(l—1r")

=— ar<i

- [ ]
P=a.ar.ar?...ar" ! = qtrit2t-+(n-1)

nn-1)
=ar” :z
and R = =+ — 4 — 4 - 4 ——
a ar ar ar
11 _ 1 _.n

) 2

1 4 rv=1(1—r) r

"

n a(1-r")

Now (5) —)an [ _ penpmee-n)

" \R Z(1-1™)

S T
nn-1) 2

= {a”rT} = p?
(d)

LetA=mA,H =nAl

.~ G? = AH = mnA?

Also, a and b be the roots of
x?—(a+b)x+ab=0

= x? —2mix + mni? =0

= x=A/m {\/ﬁ + m}

+ a:b = (Vm +vm—n): (Vm - vm=7)
or (Vi —Vm —n) : (Vm +vm=n)
(d)

LetS =1+ 2x +3x%2 + 4x3+... 0
S=x+2x*4+3x3+...00 ..(ii)
On subtracting Eq. (ii) from Eq. (i), we get
1-x)S=(1+x+x%+...)

(D)

=55 =

1 ( 1 > _ 1
1-x)\1-x/ (1-x)2
Alternate Here, a=1,d=1,r=x

) a d.r
”S°°:1—r+(1—r)2
1 Lx 1
"1 xTa—02 d-x2
(d)

Let 4, Gy, Gy, G, are in GP.
& Gy =ar =4r
GZ = 4‘T2, G3 = 4‘T3

621

622

623

624

625

1
G:4X 4:—
4 r 2

1
= r==
"=3
=~ Product of GM = G, - G, - G3
=ar-ar?-ar3
= a3r®
1\¢ 43
=43 x (—) ===1
2 43
(@)

Let the two quantities be a and b. Then a, A4, 45, b
are in AP.

~Ai—a=b—A;, 2 A, +A,=a+b ..(0)
Again, a, G4, G», b are in GP.
2= GEZ = G,G, = ab (i)
Also, a, H{, H,, b are in HP.

1 1 1 1
“"H a b H,

11 1 1
“HH, a'b

Hi+H, _ a+b _ Aj+4;

6.G, [from Egs.(i) and (ii)]

1 2 999

TR TRARRETI]
—2_1+3_1+ 1000 — 1
2! 3! 1000!

1 1 1 1 1 1

t 217311 9991~ T000;

BET
{ 1 _ 1000!'—1
1000!  1000!
(a)
Let the sum of the series
1 1 1
F+3—4+§+---tooobex
itis given that
1 1 1 1 1 mt

prEtutatat

1 1 1
:%F+§+§

(b)

We have,

loga logh logc
3 =1 — % = A(say)

=>a=103%b=10*"andc = 1054 = b% = ac

(@)
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626

627

628

629

630

Given2b =a+c
and (c—b)?=(b—a)a
~(b—-a)=((b-aa

= b=2a

= c=3a

>abic=1:2:3

(a)

Since, Tpiq =m =a(r)PT71 (i)
And T, ,=n=a()P 971 ..(ii)

On multiplying Eqgs. (i) and (ii), we get
mn = a?(r)?P~?
= a(r)P~! = (mn)1/2
Ty = (mn)1/?
(b)
Now, we assume (b — ¢)?, (c — a)?,(a — b)? are
in AP, then we have
(c—a)*=(b-c)*=(a-b)*-(c—a)?
=>b-a)2c—a—-b)=(c—b)2a—b—0)
(i)
Also, ifﬁ , i, ﬁ are in AP, then

1 1 1 1

" b—c a-b c—ua
b+a-—2c c+b—2a

= =

(c—a)b—c) (a—b)(c—a)
=2>(@a—-b)b+a—-2c)=((b-c)(c+b—-2a)
= (b—a)(2c—a—-—b)=(c—b)(2a—b—c)
Which is equal to Eqg. (i), so, our hypothesis is
true.
(b)
We have,
2logx —log(x +1) —log(x — 1)

X2
= log x?—1
x?-1
—log 2
1 1 1

1
- (1__>=_ L
8 x2 x2+2x4+3x6

(o)
x%+x “ o
x—1>}_

We have,
X%+ x o
= logg =3

c—a

+ .-

logs {1086 <

x—1
x%+x
:x— =6=2x2-5x+6=0=>x=23
(o)
Clearly, itis an AGP witha =1,d =3andr =1/5
1_|_4_|_7_|_10

5 52 53

631

632

633

634

1 3/5 )
= + 5 [Usmg:S00
=5 (1-3)
a dr
_1—r+(1—r)2]
5 15 35
31716 16
(d)
Since, a4, a,, as, ..., a;o be in AP.
S a9 =a; +9d
=3 =a;+9d
=3=24+9d
ﬁd—g

NOW, a, = aq + 3d
1
=2+-

2+3 (1) !
= = —_ —_
= 9 373
Again, hl' hl’ h3, ...,hlo be in H

1 1 1 1 .
—,—,—,...,—bein AP
hy"hy h3 hio

Since, hl - 2, h’lO =3

P.

(given)

(d)

We have,

e +e*
PEE

22x2  2%x*
2! 4 }

This expansion does not contain any odd power of

X

=~ Coefficient of x™ = 0

(b)

We have,

logiox =y

+

=62x+e—2x=2{1+

= logy s x? =
(d)

By the properties of AP and GP
a,+ayp=0a; +0ynq1 =...= A + Q41 =
a+b

2 2
glogmx =3Y
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635

636

637

638

641

and  9192n = 9292n-1 =-+-= GnGn+1 = ab

Gt A Ayt Az an + Aniq
919 9292n1 Inn+1
_a+b a+b a+b
~ ab ab ab

n(a+b) 2n
~ (@) h
(d)
As, Sy = {%,%,g, ...upto 25 terms}
Here, a =g, n=25d=1

25 /52

25 = 7<£+ 24) = 326

(c)

Let a be the first term and d be the common
difference. Then,

Slzg{2a+(n—1)d},
2n

52=7{2a+(2n—1)d},
3n

53=7{2a+(3n—1)d}

n
=>SZ—51=§{2a+(3n—1)d}

1(3n 1
=>52—51=§ 7{2a+(n—1)d} =§S3

= 53 =3(5; — 51)
(a)
Here,a € (O,g) = tana is (+ve)

[as, we know if

a,b>0= "> Vab ie, AM > GM]
5 tan? a
Vx +x+m
2
tan? a
= x? + x.———=|using AM = GM
N ]
tan? a
> Jx24+x+———==>2tana
X%+ x
(b)
We have,
logs; e —logg e + log,; e — logg, e + -+
1 1 1
=logse —Elog3 e +§log3 e— Zlo‘g3 e+ 00
1 1 1
= (log3e)(1—§+§—z+...>
= (logs e)(log, 2) = logs 2
(@)
We have,
1 1
Coefficient of x® = 2 (%> =T

642

643

644

645

646

647

()
Let r be the common ratio of give GP.
X

-'- 1 _r

X
=2 r = (1 — g)
+ For infinite GP,

Irl < 1

X
> -1<1-=<1
5
= 10>x>0
= 0<x<10
(a)
Let three numbers in GP are %, a,ar.
From the given condition
Zt+a+ar=14 =>a(1+1+r)= 14
r T
and%+ l,a+landar—-1= %(1 +7r2) ..(i)
From Egs. (i) and (ii), we get
a=4andr =2
So, required numbers are 2, 4, 8
Hence, greatest number is 8

(a)
We have,
2 a?c?
2b=a+cand b?® = 5—
a+c¢
' (a+c>2_ 2 a?c?
“\ 2 T a?+c?

= (a+c)?(a? + c?) = 8 a%c?

= (a®? +c?)?>+2ac(a® + c?) —8a%c? =0
=@ -c?)?+2ac(a—c)?*=0

= (a—c)?[(a+c)®*+2ac]=0

sSa=c

Hence,a =b =c

(d)

Given that, S, = n4 + n?B

Puttingn = 1,2, 3, ..., we get

S =A+B,S,=2A+4B,S; =34 +9B

Therefore,

T,=S,=A+B,T,=S,—S, =A+3B,

Ty =S;—S,=A+5B

Hence, the sequence is (A + B), (A + 3B), (A +

55,...

~ Common difference,d =A+3B—(A+B) =

2B

(d)

The Coefficient of x3 in the expansion of 3*
(log3)® (log3)?

31 6

(©)
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648

649

650

651

sin? B —sin? A = sin? C —sin? B [+
a?,b?,c? are in AP]
= sin(B + A) sin(B — 4)

= sin(C + B) sin(C — B)
= sinC (sin B cos A — cos Bsin A)

= sin A (sinC cos B

— cos C sinB)

= 2cotB = cotA + cotC [divide by
sin A sin B sin C]
= cotA,cotB,cotC are in AP.
(a)
We have,
1 1
>x
logzm  logym
= log; 3 +log,4 > x
= log, 12 > x
=¥ <12
Hence, the greatest integral value of x is 2
(9
Leta, = L
o (n+D)(n+2)..(n+k)
1 n+k)—(n+1)
=a, =
k-—D\n+1)(n+2)..(n+k)
5 ; )
=
k-D\n+1)(n+2)..(n+k—-1)
1
B ((n +2)(n+3)..(n+ k))
oo Sn = al + a2+... +an
1 ( 1
T (k—-1D\2-3-4..k
: )
m+2)(n+3)..(n+k)
_ 1
= S = k= DRl
(9
We have,
a+bx (a+hbx) (a+bx)3
1! 2 T
= edthx — pa gbx — eaZ (b x)n — eaz b"x"
n! nl!
n=0 n=0
e®b™
So, Coefficient of x™ = 7
(b)
Suppose that £ A = x,then 2B = x + 10°,

2C =x+ 20°and 4D = x + 30°

So, we know that ZA + 2B + 2C + 2D = 360°
On putting these values, we get

() + (x +10°) + (x + 20°) + (x + 30°) = 360°
= x=175°

Hence, the angles of the quadrilateral are

652

653

654

655

656

657

658

75°,85°,95°,105°.

(@)

We have,

(n? —12)+2(n*—-2%) +3(n*—-3%) + -
+(m—1D{n? - n—-1)>2}+n(n?

_nZ)
n n n
=Zr(n2—r2)=n2 r—Zr3
r=1 r=1 r=1
nn+1) (n(n+1))> n?
= 2 _ = — 2 _
n > { > ) (n*-1)
(a)
We have,
3 +log343
1, 49 1 1
2+510g:+§10g(35)
3 3 +log73
2 +%(10g 72 —log 22) + glog 573
_ 3+3log7
" 24 (log7 —log2) —log5
_ 3(1 +1log7)
" 2+1log7 — (log2 +log5)
3 +log7)  3(1+log7) 3
" 2+log7—1log10  1+4log7
(©

Given series is 9—3+1—§+...oo

This is an infinite GP series.

L5 = a 9 _27

HG A T G
1-(-3)

(a)

We have,

log, x +log,(1+x)=0

= logex(1+x)=0=>x(1+x)=e°
>x24+x—-1=0

()

We have,

log.7 |2 /2 /2\/5

1.1 1 1 15 - 15
= log5 (25+z+§+§) = log. 216 = L log, 2 = -

15

2
(d)
We have,
a+b

A=
2

and,S = g(a +b)

>85= A=>S—
=n A—n

(b)
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660

661

662

663

664

When n is odd, the last term will be n?. Therefore,
the required sum is given by
1242224324242+ -4+ 2-(n— 1% +n?
={12+222+324+24%+--+2-(n—1)*} +n?

n — 1)n?
= %+n2 [Replacingnby (n
+ 1)2
-1
2
_n*(n+1)
2

()

Let S, = 2n + 3n?

. Sy =2n—1)+3(n—-1)>2
=2n—-2+3n*+3-6n

=3n?—-4n+1

o Ty =58, —Sna
=2n+3n - GBn? —-4n+1)
=6n-—1

s T,=6r—1

(d)

2

2 4
Given, (1 +%+z—!+...)
1
=2 (e +e 2 +2)
1 (2x)?  (2x)*
= z[‘” 2{7*7

(2x)*
2.4

(2x)?

- (e
=1+

.

Let a be the first term and d be the common
difference of the A.P. Then,
x=a+@p@-1Dd,y=a+(q@—1)d,z

=a+ (r—1)d
Let A be the first term and R be the common ratio
of the GP
Then,

x =ARP™l,y = AR1™1,z = AR 1

L xYyZ? yz—x ZX=y

= (ARP~1)@"d(4Ra-1)(r-P)d(4Rr-1)(P-Dd
=A%RO =1

()

We have,

3 +logsx = 2log,s y

2
= 3logs 5 + logs x = Elogsy

= logs(x x5%) =logsy = 125x =y = x = 125
(9

Given, AP is 3,a4,a,, a3, a4, as, ag, 31
~31=3+4+7d

665

666

=>d=4
wa,=3+4=7
as =a+5d=3+20=23
andag =a+6d =3+ 24 =27
Qg —ag =27 —23=4
and a; +ag =7+ 27 =34
(a)
a,Aq,A,, b are in AP
~Ai—a=b—-A4,
=> A +A4,=a+b
And a, G4, G, b are in GP.
G b

TG
= G1G, = ab

Aj+A; a+b

" GG,  ab

(a)

We have,

logs(logs (logz x)) = 0

= logs(log, x) = 5% = log, x = 5 = x = 2°
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667 (d)
We have,
(a) 0.5 + 0.55 + 0.555+...=

0.999+...

o |

[0.9 + 0.99 +

= g[(1 —0.1) + (1 —0.01) + (1 — 0.001)+..ton

terms]

1

Tz T

5 1
=35 [(1+ 1+..tonterms)— (ﬁ +
1103+...+to nterm

= n 1
1-3

_ 5n 5 (1-10-")

9 81

(b) 8 + 88 + 888+...to n terms

= 2[9+ 99 + 999+...to n terms]

=2[(10 - 1) + (102 — 1) + (10* = 1)+...ton

terms]

= g[(lD +102 + 103 + -+ tonterms)—(1 + 1 +
1 +...4+to n terms)]

_n]

80 (10" — 1) 8n
81 9

_8[10(10" — 1)
9| 10-1

(c) the nth terms in the sequence is
X, =12 + 22 +3%2+...4+n?
_nn+1)(2n+1)

B 6

1 1 1
=§n3 +§Tl2 +gn

= The required sum = Y, x,,

ISt kY
—3 n > n 6 n

1[nn+ D 1 nn+1DCn+1)
:—[T] +§.

3 6
1 nn+1)
6 2

_ nn+1)

1z [(mM+1D)+C2n+1)+1

_n(n+1)
=—

_n(n+1)
=—F

[n? + 3n + 2]

nm+1D(n+2)

_nn+1)*n+2)
B 12

668 (b)
We have,
log(1 — x + x?)
= log{(1 + wx)(1 + w?x)}
=log(1 + wx) + log(1 + w?x)

- i(—nn-l a2 i(—nn-l
n=1 n=1

® —1 n-1
= Z e (0™ + w?™)x™
n
n=1
= Coeff. of x™ in log(1 — x + x?)
—1 n—1
= e (0™ + w?™)

="

, if nis not a multiple of 3

2(_1)71—1

- , if a multiple of 3

(wzx)n

n
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