DCAM classes

Dynamic Classes for Academic Master. y

4.DETERMINANTS

10.

11.

12.

13.

Single Correct Answer Type

k 1 5
k* 2n+1 2n+1
k3 3n?2 3n+1

If A= ,then Y;3_; Ay is equal to

n n 1 n d) 0
a)ZZk b)ZZk2 C)EZkZ
k=1 k=1 k=1
x 2 -1
The solutions of the equation| 2 5 x [ =0, are
-1 2 x
a)3,—-1 b) -3,1 31 d)-3,-1
441 442 443
The value of |445 446 447|is
449 450 451
a) 441 x 446 x 4510 b) 0 c) -1 d)1
1 a a?
Iff(@)=|a a2 1| thenf(¥3)isequalto
a’? 1 a
a) 1 b) —4 c) 4 d) 2
a p 1
If a, b, c are respectively the pth, gth, rth terms of an AP, then |b ¢ 1[is equal to
c r 1
a)l b) -1 o d) pqr
-1 -2 3
The minors of—4 and 9 and the cofactors of—4 and 9 in matrix!—4 -5 —6] are respectively
-7 8 9
a) 42,3,—42,3 b) —42,-3,42,-3 c) 42,3,—42,-3 d) 42,3,42,3
If o, B,y are the cube roots of unity, then the value of the
ea eZa (eSa _ 1)
determinant|ef e?f  (e3F —1)|is equal to
eV e (e¥-1)
a) =2 b) —1 )0 d)1
3—x -6 3
Aroot of the equation| —6 3 —x 3 =0,is
3 3 —6—x
a) 6 b) 3 o0 d) None of these
logz 512 log, 3 log, 3 logg3].
The value of logs8 log, 9 logs 4 logs 4 is
a)7 b) 10 c) 13 d) 17
a? a 1

The value of the determinant |cos(nx) cos(n + 1)x cos(n + 2)x| is independent of

sin(nx) sin(n+ 1)x sin(n+ 2)x
ajn b) a c) x d) None of these
x+1 2x+1 3x+1

Ifx+0,| 2x 4x +3 6x + 3|=0,then x + 1is equal to
4x+4 6x+4 8x+4
a) x b) 0 c) 2x d) 3x
-1 1 1
The value of the determinant| 1 —1 1 [isequalto
1 1 -1
a) —4 b) 0 A1l d) 4

If x, y, z are different from zero and
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

a b—y c—z
a—x b c—2z
a—x b—y c

, b ,
A = 0, then the value of the expression g + 5 + 5 is

a)o0 b) —1 Al d) 2

p b ¢
Ifa#p,b#qc#randla q c = 0, then the value of 2— + - + s

p-a q-b r—c

a b r

a)o0 b) 1 c) —1 d) 2
a a+b a+2b
The value of A = |a + 2b a a+ b |isequal to
a+b a+2b a
a) 9a%(a + b) b) 9b%(a + b) c) a’(a+b) d) b%(a + b)
The value of 6 lying between § = 0 and g and satisfying
1+sin20  cos?0 4 sin 40
the equation| sin?8 1+ cos?0  4sin40 |is
sin? 0 cos?0 1+ 4sin40
n 5t 11m s

)2 ®) % ) V22

Ifaf + b7 + ¢/ = 1(i = 1,2,3) and a;a; + b;b; + c;c; = 0(i # jand i,j = 1,2,3), then the value of

a, a, as
bl bz b3 iS
c4 C3 C3
a)0 b)l o1 d) 2
2
a B v
If a, B,y are the cube roots of 8, then | ¥y «| =
y a B
a)0 b) 1 c)8 d) 2

1+a 1 1
1+b 1+2b 1
14¢c 14+c¢c 1+4+3c
a) 4 b) -3 c) =2 d) -1

If = 0,wherea # 0,b # 0,c # 0,thena '+ b1+ ¢ 1is

0 xX—a x—b>b
A root of the equation |x + a 0 x—c|=0,is
x+b x+c 0
a)a b) b c)0 d)1
x 2 3 1 x 4 0 5 x
If|2 3 x|=|x 4 1[=|5 x 0] =0,then the value of x values (x € R):
3 x 2 4 1 x x 0 5
a)0 b) 5 c) =5 d) None of these
bc bc'+b'c b'c’
ca ca' +c'a c'a’|isequalto
ab ab'+a'b a'b’

a) (ab —a'b")(bc — b'c")(ca—c'a")
b) (ab + a'b")(bc + b'c")(ca + c'a")
c) (ab" —a'b)(bc' — b'c)(ca’ —c'a)
d) (ab" + a'b)(bc’ + b'c)(ca’ + c'a)
If a square matrix A4 is such that AAT = I = AT A then|Alis equal to

a)o b) £1 c) £2 d) None of these
1 1 1 1 bc a
IfA;=a b c¢|,A,=|1 ca b|,then
a? b? c? 1 ab c
a)A; +A4,=0 b) A +2A,=0 c) A=A, d) A= 2A,
y+z x y
If[z+x 2z x|=k(x+vy+2)(x—2)? thenkis equal to
x+y y 3
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

a) 2xyz b) 1 Q) xyz d) x2y?z?
A is a square matrix of order 4 and [ is a unit matrix, then it is true that

a) det (2A) = 2det(4) b) det(24) = 16det(A)

c) det(—A) = —det(4) d)det(A+1) =det(A) +1

If the matrix M, is given by

M, = [r z 1 r ; 1] ,= 1,2,3, ...then the value of det (M;) + det(M,) +. ...+det(M,qg)is
a) 2007 b) 2008 c) (2008)2 d) (2007)2

[, m,n are the pth, gth and rth terms of an GP and all

logl p 1
Positive, then|logm q 1|equals
logn r 1
a)3 b) 2 a1l d) zero
5 10 3
The matrix [—2 —4 6] is a singular matrix, if b is equal to
-1 -2 b
a) -3 b) 3 o d) For any value of b

Consider the system of equations
ayx+biy+cz=0
a,x+by,y+c;z=0
azx+b3y+c3z=0

a, by
If [a, b, cy| =0,then the system has
az bz c3

a) More than two solutions

b) One trivial and one non-trivial solutions
c) No solution

d) Only trivial solution (0,0,0)

xN xn+2 xn+3
If [ym y™*2 y"3 = (y—2)(z —x)(x - )
Zn ZTL+2 Z1'l+3
(l + 1 + l), then n is equal to
X y z
a) 2 b) -2 c) —1 d1
a b ax +b
The determinant| b c ba + c| is equal to zero for all values of ¢, if
ax+b ba+c 0
a) a, b, c arein AP b) a, b, c are in GP c) a,b,c are in HP d) None of these
The system of equations
kx+y+z=1
x+ky+z=k

x+y+kz=k?
have no solution, if k equals

a)0 b) 1 c) -1 d) -2
a a+b a+b+c

A=1|3a 4a+3b 5a+4b+3c| wherea=1ib=w,c= w? thenAisequal to
6a 9a+6b 1la+9b+ 6c

a) i b) —w? Q) w d) —i

a+b b+c c+a abc
If{fb+c c+a a+b|l=k|b c al, thenkisequalto
c+a a+b b+c cab
a) 4 b) 3 c) 2 d)1
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

a —B 0
0 a PB|=0,then
B 0 «
a) %is one of the cube roots of unity b) a is one of the cube roots of unity
c) B is one of the cube roots of unity d) af is one of the cube roots of unity
1/a 1 bc
A=|1/b 1 ca|=
1/c 1 ab
1
a)0 b) abc ) — d) None of these

abc
Using the factor theorem it is found that a + b, b + c and ¢ + a are three factors of the determinant
—2a a+b a+c
b+a —-2b b+c
c+a c+b -2
The other factor in the value of the determinant is

a) 4 b) 2 ca+b+c d) None of these
2

1 a a
The arbitrary constant on which the value of the determinant [cos(p —d)a cospa cos(p —d)a|does
sin(p —d)a sinpa sin(p —d)a
not depend, is
a) a b)p cd d)a
If wis imaginary root of unity, then the value of

a bw? aw

bw ¢ bw?|is

cw? aw c
a)a®+ b3+ 3 b) a?b — b?c c)0 d) a® + b3+ 3 — 3abc
7 x 2 X 2 7
IfA;=|-5 x+1 3|andA,=|x+1 3 -5|, then the value of x for which A; + A,= 0, is
4 X 7 X 7 4
a) 2 b) 0 c) Any real number d) None of these
x b b b
IfAj=|a x b|landA,= |x are the given determinants, then
a a x a X
d d
a) A= 3(A,)? b) — (&) = 34, Q) ——(8y) = 24, d) A= 34372
cos?®  cos@sin® —sind
Iff(6) = |cosBsin®  sin?0 cos@ |- Then, for all 6
sin 6 —cos 9 0
a) f(0) =0 b)f(6) =1 c) f(6) =-1 d) None of these
c 1 0
If C = 2 cos 6, then the value of the determinant A= (1 ¢ 1}is
6 1 C

a 51.n b) 2sin“ 20 ¢) 4cos? 0(2 cos 6 — 1) d) None of these

sin 0 sin@

sinx cosx tanx
Iff(x) = x3 x? x |, thenlim,_, %, is
2x 1 1

a) 3 b) —1 )0 d)1
Let [x] represent the greatest integer less than or equal to x, then the value of the determinant

[e] [z]  [n? —6]

[r] [? — 6] [e] |is

[n? — 6] [e] [7]

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

_[35 1 171 :
IfA= [2 0 and B [0 B 10_,then |AB| is equal to
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

a) 80 b) 100
1 2 3 7 20 29
IfA=|2 5 7|andA’'=|2 5 7|, then
3 9 13 3 9 13
r__ [ 3
2xy  x?  y?
x? y? 2xy|isequal to
y? 2xy x?

a) (x* +y°)? b) (x? +y%)°

a? bsinA csind
bsinA 1 cos A | is
csinA cosA 1

a) 0 b) 1
b%c? bc b+c

c?a? ca ¢+ alis equal to
a’b? ab a+b

1
a) — (ab + bc + ca) b) ab + bc + ca
abc

1+a 1
Ifa='+b 1+ c ' =0suchthat| 1 1+b
1 1
a)o b) abc
If a, b, c, are in A.P., then the value of
x+1 x+2 x+a
x+2 x+3 x+b|is
x+3 x+4 x+c
a)3 b) -3
a—b b—c c—a
X—y y—23 2z—x|isequalto
p—q p—1r Tr—p

a)alx+y+z)+bp+qg+r)+c
c) abc + xyz + ppr

) —110 d) 92

) A=A d) A'= 24

Q) —(x*+yH° d) —(x* +¥°)?

InaAABC,a,b,c are sides and 4, B, C are angles opposite to them, then the value of the determinant

c)2 d) 3
)0 da+b+c

1

1 | = Athenvalueoflis

1+c

c) —abc d) None of these
o0 d) None of these
b) 0

d) None of the above

c) 12ab d) 2ab

, the value of cofactor to its minor of the element —3 is

1 d) 2
) w? d)o
c)0,a+b+c d)0,—(a+b+c)

If a, b, c are the sides of a AABC and 4, B, C are respectively the angles opposite to them, then

a—b+c -a-b+c 1
a+b+2c -a+b+2c 2|18
3c 3c 3
a) 6ab b) ab
0o 1 =2
In the determinant (-1 0 3
2 -3 0

a) -1 b) 0
If w is a cube root of unity, then for polynomial is
x+1 w w?

w  x+ w? 1

w? 1 X+ w
a)l b) w

x+a b c
If| a x+b ¢ | =0, then x equals

a b x+c

aJa+b+c b)—(a+b +c)

a? bsin A csinA
bsinA 1 cos(B — C)| equals
csinA cos(B —C) 1
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

a) sinA —sinBsin C b) abc a1 d)o
2T—1 31‘—1 47"—1
IfD, =] «x y z , then the value of })1*_, D, is equal to
2"—-1 3"-1)/2 (4"-1)/3
a)l b) -1 o0 d) None of these
If A, B and C are the angles of a triangle and
1 1 1
1+sind 1+ sinB sin C =0
sinA +sin?A sinB +sin?B  sinC + sin?C

then the triangle must be
a) Equilateral
1 sin @ 1
—sinf 1
-1 —sinf 1
a)Det(4) =0
1 5 =
log.e 5 +/5|isequalto
log;p10 5 e

a) v
Ifa? + b? + c¢?> = —2 and
1+a?x (1+b>x
f)=|1+a®)x (1+b%x)
(1+a®)x (1+bH)x
b) 3

LetA =

b)e

a) 2

b) Isosceles
sinf

b) Det (4) € (—oo, 0)

c) Any triangle d) Right angled

], where 0 < 6 < 2 . Then, which of the following is not correct?

c) Det (4) € [2/4] d) Det (4) € [—2, )

1 d)o
(1+cHx
(1 + c?)x|, then f(x) is a polynomial of degree
(1 +c?x)

c)o d)1

If c < 1 and the system of equationsx +y — 1 = 0,2x —y — ¢ = 0 and — bx + 3by — ¢ =0 is consistent,
then the possible real values of b are

a)be(—B,E) b)be<—§,4) c)be(—§,3> d) None of these
4 4 4
1 1 1
The value of [(2* +27%)* (3% +37%)? (5% +57%)?%|is
(zx _ 2—x)2 (3x _ 3—x)2 (Sx _ 5—x)2
a)o b) 30* c) 307* d)1
If A is an invertible matrix, then det(A™1) is equal to
1 o1 d) None of these
a) deth(A) b) det(A)
1+a 1 1
Ifa#0,b+0,c+0,then| 1 1+b 1 |isequalto
1 1 1+¢c
a) abc b)abc<1+l+l+1> A0 h1+i+241
a b c a b c
a -1 0
Iff(x) =|lax a —1|,then f(2x) — f(x) is equal to
ax? ax a
a) ax b) ax(2a + 3x) c) ax(2 + 3x) d) None of these
-12 0 A
If| 0 2 —1 | = -360,then the value of Ais
2 1 15
a) —1 b) —2 c) -3 d) 4
If w is a complex cube root of unity, then
1 o o?
w w? 1 |isequalto
w?> 1
a)—1 b) 1 Ao d) w
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72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

10 10 11
C4 CS Cm
The value of | 11C,  11C, '2C,,42| = 0, when m is equal to
1268 12C9 13C
m+4

a) 6 b) 5 c) 4 d)1
1 1 0

Ifj2 0 3] =29thenxis
5 -6 x

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

sinx cos?x 1
cos?x sin?x 1
—10 12 2
a)o

b) 12 cos? x — 10 sin® x

c) 12sin?x — 10 cos? x — 2

d) 10sin2 x
If A and B are square matrices of order 3 such that |A| = —1, |B| = 3 then |34B| is equal to
a) —9 b) —81 ) —27 d) 81

If a, b, c are non-zero real numbers, then the system of equations
(a+a)x+ay+az=0

ax+(@+b)y+az=0

ax+ay+(a+c)z=0

has a non-trivial solution, if

aA)al=—(at+b 1+

b)al=a+b+c

da+a+b+c=1

d) None of these

a b aa—->»

The determinant |b ¢ ba — c| vanishes, if

2 1 0
1
a) a,b,carein AP b)a = > c) a,b,c are in GP d) Both (b} or ()
x 3 7
If =9 is aroot of the equation |2 x 2| = 0, then the other two roots are
7 6 x
a) 2,7 b) —2,7 c) 2,—7 d)—-2,-7
a—x c b
Ifab+ bc+ca=0and| ¢ b—x a | =0, then one of the value of x is
b a c—x
3 1/2
a) (a2 + b2 + c2)1/2 b) [E (@ + b2 + c2)
1 1/2 d) None of these
c) [i (a®? + b2 + cz)]
x—1 1 1
The roots of the equation | 1 x—1 1 [=0,are
1 1 x—1
a)1,2 b) —1,2 c1,-2 d)—1,-2
1 2 3
13 23 33|isequal to
15 25 3°
a) 1!213 b) 1! 3! 5! c) 6! d) 9!
IfA = [g i] and |43| = 125, then the value of ais
a) +1 b) £2 c) £3 d) £5
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

x 4 y+z
The valueof |y 4 z+ x|, is
z 4 x+vy
a) 4 b)x+y+z c) xyz
—1 cosC cosB
If 4, B, C be the angles of a triangle, then |cosC —1 cos A| is equal to
cosB cosA -1
a)l b) 0 c) cosAcosBcosC
a’?+x ab ac
One factor of | gb b% + x ch |is
ca cb c>+x
a) x?
b) (a? + x)(b? + x)(c? + x)
1
c) —
X

d) None of these
x+1 x+2 x+3

Iflx+2 x+3 x+4|=0thena,b,carein
x+a x+b x+c
a) AP b) HP c) GP
100 100
IfA=|x 1 0landI =|0 1 0f, then
xx1 001
A3 —4A% + 3A + I is equal to
a) 31 b) I c) -1
1 x y
Determinant |2 sinx + 2x siny + 3y|is equal to
3 cosx+3x cosy+ 3y
a) sin(x — y) b) cos(x — y) c) cos(x +y)
a’+x ab
If a, b, c are the positive integers, then the determinant A=| gb b2+ x
ac bc

a) x3 b) x? o) (a? + b? + c?)
bc ca ab
ca ab bc

ab bc ca

If a, b, c are non-zero real numbers, then vanishes, when

1,11, 1_1.1_, 1 1 1
Aag' b ¢ b)a b ¢ C)E‘FE—E:O
1 2(x—1) 3x—1D(x—-2)
ffx)=x—1 (x—1Dx-2) (x—Dx—-2)(x—-3)
X x(x—1) x(x—1D(x—2)
Then, the value of f(49) is
a) 49x b) —49x o0
1+ax 1+bx 1+cx
if[1+a;x 14+bix 14cx|=A4,+ Ax + A,x? + A3x3,then A, is equal to
14+a,x 1+4+byx 14 cyx
a) abc b) 0 a1l
If A, B, C are the angles of a triangle, then the value of
—1 cosC cosB
A=|cosC —1 cosAlis
cosB cosA -1
a) cosAcosBcosC b) sin A sin B sin C o0

The value of the determinant

d) 0

d) cos A + cos B cos C

d) None of these

d) —21

d) xy(sin(x — y)
ac
bc |is divisible by

c?+x

d) None of these

d)1

d) None of these

d) None of these
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95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

1 cos(B—a) cos(y —a)

cos(a — B) 1 cos(y — B)]is
cos(a —y) cos(B—vy) 1
a) 4 cosacosf cosy b) 2 cos a cos f cosy c) 4sinasinfsiny d) None of these
x 37
If one root of determinant|2 x 2| = 0, is—9, then the other two roots are
76 x
a) 2,7 b) 2,—7 c) —2,7 d) —-2,-7

If0<[x] <2, —-1<[y]<1land1 < [z] < 3,[] denotes the greatest integer function, then the maximum

value of the determinant

[x]+1 [yl 2]
A=| [x] [y] +1 [z] | is
[x] ] [z]+1
a) 2 b) 6 c) 4 d) None of these
1 1 1
IfD=|1 1+x 1 |[forx # 0,y # 0, then Dis
1 1 1+y
a) Divisible by neither x nor y b) Divisible by both x and y
c) Divisible by x but not y d) Divisible by y but not x
1 x (x+1)
If f(x) = 2x x(x—1) x(x+1) then f (11)equals
3x(x—1) x(x—1D(x—-2) x(x—1D(x+1)
a)0 b) 11 c) —11 d)1
1 4 20
The roots of the equation {1 -2 5 |=0
1 2x 5x?
a) —1,-2 b) —-1,2 c)1,-2 d)1,2
One root of the equation
3x —8 3 3
3 3x—8 3 =
3 3 3x —8
a) 8/3 b) 2/3 c) 1/3 d) 16/3
axxx
xBxx , .
If xxyx|= f(x) —xf'(x) then f(x) is equal to
xxxd

a) (x—a)(x=B)(x —y)(x = &)
b)(x+a)(x+ L) (x+y)(x+6)
Q) 2(x —a)(x = B)(x —y)(x = 9d)
d) None of these

1 a b
In AABCif|1 ¢ a| = 0O,then
1 b c
sin? A + sin? B + sin? C is equal to
4 9 d)1
a) — b) — c
)3 )< ) 3v3
b+c a+b a
The value of determinant [c +a b+ ¢ b|isequal to
a+b c+a c
a)a®+b3+c3—3abc b)2abc(a+b+c) c)0 d) None of these
1 wm a)Zn
Ifn = 3k and 1 w, w? are the cube roots of unity, then A= |2" 1 o™ | has the value
w" o 1
a)0 b) w ) w? d)1
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105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

x 3 6 2 x 7 4 5 x

IfI3 6 x|=|x 7 2|= [5 x 4] = 0,then x is equal to
6 x 3 7 2 x x 4 5

a)9 b) —9 )0

the system of simultaneous equations
kx+2y—z=1
(k—1)y—-2z=2

(k+2)z=3
Have a unique solution if k equals
a) —2 b) —1 )0
A+1
If a, B are non-real numbers satisfying x3 — 1 = 0, then the value of | «
B

a)0 b) A3 A +1

a b—y c—z

If x,y, z are different from zeroand A = |a — x b c—3
a—x b-y c

is

a)o0 b) -1 a1
The value of the determinant
1 cos (o« — ) cosa
cos (a—f) 1 cosf| is
cos cosf3 1
a) 0 b) 1 c) a? — p?

If A, b, C are the angles of a triangle, then the determinant

sin2A sinC sin B
A=|sinC sin2B sinA |isequalto

sin B sinA sin2C
a) 1l b) —1 c) sinA +sinB + sinC
a—b—-c 2a 2a

2b b—c—a 2b is equal to

2c 2c c—a-—»b
a)0 b)a+b+c c) (a+ b+ c)?

A and B are two non-zero square matrices such that AB = 0. Then,
a) Both 4 and B are singular

b) Either of them is singular

c) Neither matrix is singular

d) None of these

The system of linear equations

x+y+z=2

2x+y—z=3

3x+2y+kz=14

Has a unique solution, is

a)k#0 b)-1<k<1 ) -2<k<?2
If aq, A2 werveeny Ay oo o are in GP and a; > 0 for each i, then the determinant
loga,  logani, 10ganis

A= |logay:e loga,ig loga,iqio | isequal to
loganiiz loganiis  loganyse

a) 0 b) 1 C) 2
11 12 13

The value of |12 13 14]|,is
13 14 15

a) 1 b) 0 0 -1

d) -1

d)1
a B

A+p 1 J]isequalto

1 A+ a
d)3 -1

: b
= 0, then the value of expression % + 5 + g

d) 2

d) o? + p?

d) None of these

d)(a+b+c)d

d)k=0

d)n

d) 67
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116. cosC tanA 0

The determinant |sin B 0 — tan A| has the value, where 4, B, C are angles of a triangle
0 sinB  cosC
a)o b) 1 c) sinAsinB d) cos Acos B cosC

117.1f 0 < 8 < m and the system of equations
(sin@)x+y+z=0
x+ (cos@)y+z=0
(sin@)x + (cos @)y +z=0
Has a non-trivial solution, then 8 =

T T T
a) g b) Z C) § d) =
118. Letw = —% + i?, then the value of the determinant
1 1 1
1 —-1-w? w?|is
1 w? w*
a) 3w b) 3w(w — 1) c) 3w? d) 3w (1 — w)
119. (x+1) (*x?+2) (x*+x)
Letax® + bx® +cx*+dx3 +ex? + fx+g=|[(x*+x) (x*+1) (x?+2)|. Then,
(x2+2) (x?+4+x) (x+1)
a)f=3g=-5 b)f=-3,g=-5 cf=-3g=-9 d) None of these
120. 1 a b
InaAABC if|1 ¢ a|=0,thensin?A + sin? B + sin? C is equal to
9 1 b c A
a1l
a) Z b) 5 d) 3v3
121. 111 1
The value of the determinant 123 is equal to
13 6 10
141020
a)o b) —1 1 d) 10
122. fx) + f(—x) 0 x*
IfA(x) = 3 f(x) = f(—x) cos x (where f(x) is a real valued function of x), then the
x* 2x fOOf(=x)
value of f_zz x*A(x)
a) Depends upon the function f(x) b) is 4
c) is —4 d) is zero
123. cos(x —a) cos(x+a) cosx
The value of |sin(x + a) sin(x—a)  sinx | isequal
cosa tanx cosacotx cosec2x
a)l b) sinacosa o0 d) sin x cos x
124. The roots of the equation
3x? x2+xcosf +cos?0 x%+ xsinf + sin? 6
) ) ) sin 20
x“ + xcos 0 + cos“ 0 3cos* 0 > -0
) . ) sin 260 )
x% + xsin@ + sin? 9 1+ 5 3sin? 6
a) sin 6, cos 0 b) sin? 6, cos? 0 c) sin#, cos? 8 d) sin? 8, cos 8

125. If A is a square matrix of order n such that its elements are polynomial in x and its r-rows become
identical for x = k, then
a) (x — k)" is a factor of | A|
b) (x — k)" ! is a factor of |A]|
) (x — k)"*1is a factor |A|
d) (x — k)" is a factor of A
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126. |x*+x 3x—1 —x+3
Ifl2x+1 2+x? x3-3
x—3 x*+4 3x
=ag+ a;x + a,x*+ ..+ a;x’,
The value of a,is
a) 25 b) 24 ¢ 23 d) 21

127. a cot% A
If |b cotg u| = 0 where,a, b,c A, B and C are elements of a AABC with usual meaning. Then, the value

C
c cot; 14

ofa(u—y)+b(y—A) +c(A—pis

a)0 b) abc c) ab+ bc+ca d) 2 abc
128. bc ca ab
The value of the determinant [p g r |, where a, b, ¢ are the p*", q¢*" and " terms of a H.P,, is
1 1 1
a)p+q+r b)(a+b+c) a1 d) None of these
129. x+2 x+3 x+a

x+4 x+5 x+b|is
x+6 x+7 x+c

a)x—(a+b+c) b)9x?+a+b+c cJa+b+c d)o
130. For the values of 4, B, C and P, Q, R the value of

cos(A—P) cos(A—Q) cos(A—R)

cos(B—P) cos(B—Q) cos(B—R)|is

cos(C —P) cos(C—Q) cos(C—R)

a)o b) cos Acos B cos C c) sinAsinBsinC d) cos PcosQ cosR
131. x™ sinx cosx

. NT nt an i

If A(x) = |n! sin— cos—|, then the value ofm[A(x)]atx =0is

2 3

If a, b.c are in AP, then the value of

a a a
a) -1 b) 0 a1l d) Dependent of a
132. 1 log,y log, 3
For positive numbers x,y and z, the numerical value of the determinant [logy x 1 logy 3| is
log,x log,y 1
a)0 b) 1 c) log, xyz d) None of these
133. 15! 16! 17!
The value of the determinant|16! 17! 18![is equal to
17! 18! 19!
a) 15! + 16! b) 2(151) (161 (17) c) 15!+ 16!+ 17! d) 16! + 17!
134. 345x

456y
567z
xyz0
a) (y — 2z + 3x)?
b) (x — 2y + z)?
) (x+y+2z)>
d)x?+y2+z2—xy—yz—zx
135. If the system of equations 2x + 3y +5=0,x + ky + 5 = 0,kx — 12y — 14 = 0 be consistent, then value of
kis

IfA = , then A equals

12 1 17 12
a) -2, = b) —1, z c) —6, z d) 6, z
136. |b% +c? ab ac
If[ ab c? + a? bc | =ka?b?c? thenkis equal to
ca ch a? + b?
a)3 b) 2 c) 4 d) None of these
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137. The repeated factor of the determinant

y+z x vy
z+x z x| is
x+y y z
a)z—x b)x—y Qy—z d) None of these
138. 4 + x? -6 -2
The determinant| —6 9 + x2 3 is not divisible by
-2 3 1+x?
a) x b) x3 c) 14 + x? d) x5
1309. 0 x2—a x3-b
If a, b, ¢ are different, then the value of x satisfying [x2 + a 0 x2 +c¢c|l=0is
x*+a x-c 0
a)a b) b cc d)o
140. b? + c? a? a?
Determinant| p?2 c? + g2 b2 is equal to
c? c? a’? + b?
a) abc b) 4 abc c) 4a?b?c? d) a®b?c?
141. P b ¢
Ifa#tp,b#qc#rand|lp+a q+b 2c|=0then
a b r
Y4 q ro.
— + pry +-—is equal to
a)o b) 1 c)2 d)3
142. la+ b + 2¢c a b
c 2a+b+c b is equal to
c a a+2b+c
a) (a+ b+ c)? b)2(a + b + ¢)?
c) (a+b+c)d d)2(a+b+c)?
143. If [ ] denotes the greatest integer less than or equal to the real number under consideration and
[x]+1  [y] (]
—1<x<0;0<y<1;1< 3 < 2,then the value of the determinant | [x] [y]+1 [z] |is
[x] vl [z]+1
a) [x] b) [v] c) 2] d) None of these
144. The values of x for which the given matrix
-x X 2 ]
2 x  —x | will be non-singular, are
x -2 —x
a)—2<x<2 b) For all x other then 2 and —2
)x=>2 d)x <-2
145. If all the elements in a square matrix A of order 3 are equal to 1 or —1, then |A], is
a) An odd number b) An even number ¢) An imaginary number d) A real number
146. Let a, b, c be such that (b + ¢) # 0 and
a a+1l a—-1
-b b+1 b-1
c ¢c—1 c+1
a+1 b+1 c—1 "
+] a-—1 b—-1 c+1| =0
(_1)n+2a (_1)n+1b (_1)nc
Then the value of n is
a) Zero b) Any even integer c) Any odd integer d) Any integer
147. 1/a a? bc
Determinant {1/b b? ca]is equal to
1/c ¢? ab
a) abc b) i c) ab+ bc+ca d)0

abc
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148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

x —6 -1
One root of the equation | 2 —3x x —3|=0is
-3 2x x+2
a)0 b) 1 c) -1 d) 3

a? b? c?
The value of [(a + 1)? (b +1)? (c+ 1)?|is
(a-1D* b-1* (c—-1)?

a? b? c? a? b? c? a? b? c? d) None of these
a)4la b ¢ b)3la b ¢ cJ2|la b ¢
1 1 1 1 1 1 1 1 1

The value of the determinant
1-a3 b3 1-a3b3 1-a3 b3
1-aq b1 1-aq b2 1-aq b3
1-a3 b3 1-a3b3 1-ai b3
1-a, b1 1-a, bz 1-a, b3
1—a§bf 1—a§ b23 1—a§ b??
1-ajz b1 1-asz bz 1-aj b3
a)o

b) Dependent only on a4, a,, asz

c) Dependent only on b4, b,, b3

d) Dependent on a4, a,, az by, by, b3

IfA = [; é] ,then the value of the determinant|42°°° — 542008|js
a) -6 b) -5 ¢) —4 d) 4

,is

x—3 2x>-18 3x%®-81
Iff(x)=[x—5 2x2-50 4x3—500then
1 2 3

f.fB) + f(3)-f(5) + f(5). f(1) is equal to

a) f(1) b) £(3) o fM+f3) d) f(1)+ f(5)
x a b+c

The value of the determinant|{x b c¢+ a|=0,if
x ¢ a+b

a)x=a b)x=0»b x=c d) x has any value

If the system of equations x + ky —z = 0,3x — ky —z = 0 and x — 3y + z = 0 has non-zero solution then
k is equal to
a) -1 b) 0 1 d) 2

x x? 1+x3
If[y y? 1+y3|=0andx,y,z are all distinct, then xyz is equal to

z z? 1+23
a) — b) 1 o0 d) 3
Let [x] represent the greatest integer less than or equal to x, then the value of the determinant

[e] [M]  [n®—6]
[T [? — 6] [e] |is
[ —6]  [e] []

a) —8 b) 8 c) 10 d) None of these

a b ax+b
The determinant A = b c bx + c| is equal to zero, if
ax+b bx+c 0

[EN

a) a,b,c,arein A.P.

b) a, b, c, are in G.P.

c) a,b,c,arein H.P.
d)aisarootofax?+bx+c=0
Consider the following statements :
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1 a bc 1 a a?
1. The determinants |1 b caland |1 p bZ|are notidentically equal.
1 ¢ ab 1 ¢ c?
a b c
2.Fora > 0,b > 0,c > 0 the value of the determinant |b ¢ a| is always positive.
c a b
x y1 1 a; b, 1
3If|x, y» 1[=la, b, 1|, then the two triangles with vertices (x1,y1),(x2,¥2),(x3,¥3) and
X3 y3 1 a; by 1
(a1, b1), (ay, by), (b3, b3) must be congruent. Which of the statement given above is/are correct?
a) Only (1) b) Only (2) c) Only (3) d) None of these

159. The arbitrary constant on which the value of the
1 a a?®
Determinant [cos(p —d)a cospa cos(p—d)a
sin(p —d)a sinpa sin(p—d)a
Does not depend, is
a) a b)p c)d d)a

160. |la+x a—x a—x
Iffa—x a+x a—x|=0thenxisequalto
a-x a-x a+x
a) 0,2a b) a,2a c) 0,3a d) None of these
161. If the equations 2x + 3y +1=0,3x+y — 2 = 0and ax + 2y — b = 0 are consistent, then
ajJa—-b=2 bJa+b+1=0 cJa+b=3 d)a-b-8=0
162. 1 CcoS X 1—cosx
IfA(x) =|1+sinx cosx 1+ sinx — cos x|, then f:/z A(x)dx is equal to
sin x sinx 1
1 1 c) 0 1
a) 2 b) 5 d) 5

163. If the system of equations
x+ay+az=0
bx+y+bz=0
cx+cy+z=0
Where a, b and c are non-zero non-unity, has a non-trivial solution, then the value of%a + 1% + 1%6 is
a)0 b)1 abc
91 Vorrra
164. The system of equations 3x — 2y + z = 0,Ax — 14y + 15z = 0,x + 2y — 3z = 0 has a solution other than
x =y =3 = 0then 4is equal to

a) 1l b) 2 c)3 d)5
165. 2=t 2371 4571
LetD, =| « B vy | . Then, the value of Y.7_; D, is
2"—-1 3"—-1 5"-1
a)apfy b)2"a+ 2" B+ 4"y 2a+3L+4y d) None of these

166. I the interval [— %,ﬂ, the number of real solutions of

sinx cosx cosx

the equations [cosx sinx cosx| =0is
cosx cosx sinx

a)0 b) 2 a1l d)3

167.1f A, B and C are the angles of a triangle and
1 1 1
1+sind 1+sinB 1+ sinC [ = 0then the triangle ABC is
sinA +sin?A sinB +sin? B sinC + sin?C
a) Isosceles b) Equilateral c) Right angled isosceles d) None of these
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168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

a b c q —b y
IfA=|x y z|landB=|-p a —x| then
bp q T r —c z

a)A=2B b)A=B
Ifa=14+2+4+-tonterms,b=1+4+3+9 + -
a 2b 4c
then|2 2 2 |equals
2" 3" 5n

a) (30)™ b) (10)™
If c = 2 cos 9, then the value of the determinant

c1l0
A= |1 ¢ 1fis

61c

in40 in2
2) Slfl b) 2sin“206

sin© sin O

12 22 32
The value of A = |22 32 42|,is
32 42 52
a)8 b) —8
x a b
The factorsof [a x b|are
a b x

a)x—a,x—b,andx+a+b
b)x+ax+bandx+a+b
c)x+ax+bandx—a—>b
dx—ax—bandx—a—>b
Coefficient of x in

x (1+sinx)? cosx
fx)=[1 log(1+x) 2 |, is
x2  (1+x)? 0
a)o
b) 1
c) -2
d) Cannot be determined
a 2b 2c
Ifa#b,b,csatisfy|3 b ¢ |=0,thenabc =
4 a b
aJa+b+c b) 0

Which one of the following is correct?

If A non-singular matrix, then
1

a) det (A7") =det (4)  b) det (A™)=g
a b 0

Iff0 a b|[=0,then
b 0 a

a) a is one of the cube roots of unity

) (%) is one of the cube roots of unity

c)A=-B d) None of these

‘tontermsandc=1+5+ 25+ :-- ton terms,

d) 2" 43" + 50

¢) 4cos20(2cosO — 1) d) None of these

c) 400 d)1

c) b3 d) ab + bc

cJdet(A™H) =1 d) None of these

b) b is one of the cube roots of unity
d) (%) is one of the cube roots of —1

b+c c+a a+b a b c
Iffa+b b+c c+a|l=k|c a b| thenthevalueofk,is
c+a a+b b+c d ¢ a
a)1 b) 2 c)3 d) 4
all
If the value of the determinant [1 b 1|is positive, then
11c¢
a) abc > 1 b) abc > —8 c) abc < -8 d) abc > -2
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179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

The value of the determinant
cosa —sina 1
sina cosa 1
cos(a+B) —sin(a +B) 1
a) Independent of a

c) Independent of a and 3

is

b) Independent of 3
d) None of these

If B is a non-singular matrix and A is a square matrix such that B~1AB exists, then det (B~1AB) is equal to

a) det (471 b) det (B~1) c) det (B) d) det (4)
0 1 -2
If matrix [—1 0 3 ]is singular, then A is equal to
A =3 0
a) —2 b) —1 1 d) 2
If x,y, z are in AP, then the value of the det A4 is, where
456x
567y
A= 678z
xyzO0
a)o b) 1 c) 2 d) None of these
1 n n
IfA,=| 2r n?+n+1 n?+4+n |and X},A,.=56,thennequals
2r—1 n? n“+n+1
a) 4 b) 6 Q)7 d) 8
1 a a?-bc
1 b b?-—acl|isequalto
1 ¢ c?—ab
a)0 b) a® + b3 + ¢3 — 3abc
c) 3abc d)(a+b+c)d

If the matrix M, is given by M,. = [r i 1 "= 1] r =1,2,3..., then the value of det
(My) + det(M,)+...+det (My405) is
a) 2007 b) 2008 c) (2008)2 d) (2007)2
1 o w?
If w is the cube root of unity, then | w @2 1 |isequalto
w? 1
a) 1 b) 0 ) w d) w?
If 1, w, w?are the cube roots of unity, then
1 o™ o

A= | o™ 2" 1 |isequalto

wZTL 1 (L)n
a) 0 b) 1 c) w d) w?
The value of the following determinant is

1 1 1
A=la b ¢

a> b3 3
a) (a—=b)(b—c)(c—a)(a+b+rc) b) abc(a + b)(b + c)(c + a)
c)(@a=b)(b—-c)(c—a) d) None of the above

b+c a a
The valueof | b c+a b | is
c c a+b
a) 6 abc b)a+b+c c) 4 abc d) abc
logs729 logs 5| |logz 5 log,, 5],
The value of logs 27 logy 25| |log5 9 logs 9 is equal to
a)l b) 6 c) logs 9 d) log; 5.logs 81
a—x c b
If a + b + ¢ = 0, then the solution of the equation| ¢ b—x a |=0is
b a c—x
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192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

3
a) 0 b) +> (a% +b% +¢?)
3
c) O,i\]z(a2+b2+c2) d) 0, ++/(a? + b? + c?)
1+a 1 1 L1
If a, b and c are all different from zeroand A=| 1 1+b 1 | =0, then the value of; + 5 + - is
1 1 1+c¢
1
a) abc b) — c)—a—b—-c d) -1
abc

If (w # 1) is a cubic root of unity, then

1 1+i+ w? w?
1—i -1 w? -1

—i “14w-i -1
a) zero b) 1 c)i d) w

n 1 5

The value of YN_; U, if U, = [n® 2N +1 2N +1|,is

n®  3N? 3N

a)o b) 1 c) -1
The integer represented by the determinant
215 342 511
6 7 8 ]is exactly divisible by
36 49 54
a) 146 b) 21 c) 20
If A is a 3 X 3non-singular matrix, then det (A~ adj A) is equal to
a) detA b)1 c) (detA)?
1 sin 1
LetA = [—sinB® 1 sin 0], where 0 < 0 < 27, then the range of o|4| is
-1  —sinB 1
a) (2,4) b [2, 4] 0 2.4

d) None of these

d) 335

d) (det4)™?

d) All of these

In a third order determinant, each element of the first column consists of sum of two terms, each element
of the second column consists of sum of three terms and each element of the third column consists of sum
of four terms. Then, it can be decomposed into n determinant, where n has the value

a)l b)9 c) 16
Ifaq, Ay we.vy Ay, oo, are in GP, then the determinant
loga, 10gani1 10ganss
A= |loga,+z loganys logayislisequal to
loganss logans; loganys

a) 2 b) 4 o0
1 0w -—-w?/2

If w be a complex cube root of unity, then |1 1 1 is equal to
1 -1 0

a)o0 b) 1 ) w

loge loge? loge3
loge? loge® loge*|isequalto
loge® loge* loge®
a) 0 b) 1 c) 4loge
VI3+v3 2V5 45
The value of the determinant, |\/15 ++/26 5 +/10]is

3+V65 V15 5
a) 5(v6 —5) b) 5v3 (V6 — 5) ) V5 (V6 -+3)
10 4 3 4 x+5 3
IfA,=|17 7 4|,0,=|7 =x+12 4|suchthatA; +A,=0,is
4 -5 7 -5 x—1 7

d) 24

d)1

d) w?

d) 5loge

d) V2 (V7 —+5)
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204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

a)x=>5 b)x =0 c) x has no real value

14+xy7 14+x1y, 14+xy3
LetA= |1+ xy; 14+ x5, 1+ x,y3|, then value of A is
14+x3y; 1+4+2x3y;, 14 x3)3
a) x1X2X3 + Y123 b) x1%2%3Y1Y2Y3
C) X2X3Y2Y3 + X3Y1Y3YV1 + X1X2Y1Y> d) 0
a a+d a+2d
If| a? (a+d)? (a+2d)?| =0,then

2a+3d 2(a+d) 2a+d
a)d=0 b)a+d=0 c)d=0ora+d=0
b?2—ab b-c bc—ac
ab—a? a—b b?—ab
bc—ac c—a ab-—a?
a) abc(a+ b +c¢) b) 3a%b?c? c)0
If the system of equations
bx+ay=c,cx+az=b,cy+bz=a

has a unique solution, then

Determinant is equal to

d) None of these

d) None of these

d) None of these

a)abc =1 b) abc = -2 c) abc=0 d) None of these
x+1 w w?
If w is a cube root of unity, then | @ x + w? 1 |,isequalto
w? 1 x+ w
a)x3+1 b)x3 + w ) x3 + w? d) x3
If A and B are two matrices such that A + B and AB are both defined, then
a) A and B are two matrices not necessarily of same order
b) A and B are square matrices of same order
c) Number of columns of A = Number of rows of B
d) None of these
X 1+sinx cosx
The coefficientof x in f(x) = |1 log(1l + x) 2 |,-1<x<1,is
x? 14+ x? 0
a)l b) -2 c) -1 d)o
a a’*—bc 1
The valueof [p b%2 —ca 1|, is
c c2—ab 1
a)l b) -1 o d) —abc
1 o o°
The value of the determinant |3 1  @*|, where w is an imaginary cube root of unity, is
w® w* 1
a) (1 — w)? b) 3 c) -3 d) None of these
Leta, b, ¢, be positive and not all equal, the value of the
abc
Determinant |b ¢ alis
cab
a) Positive b) Negative c) Zero d) None of these
-12 0 2
If] 0 2 —1|= —360,then thevalue of 4, is
2 1 15
a) —1 b) -2 c) -3 d) 4
a a’*> 1+a®
If[p b2 1+ b3|0and vectors (1,a,a?), (1,b,b?)and (1, c, c?)are non-coplanar, then the product abc
c ¢ 1+¢3
equals
a) 2 b) -1 a1 d)o

w is an imaginary cube root of unity and
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X+ w w 1

) w? 14 x| = 0, then one of the value of x is
1 x+w w?
a) 1l b) 0 c) -1 d) 2
217.if x,y, z are in A.P,, then the value of the det(4) is, where
456x
567
A=167 8321
xyz0
a)o b) 1 c) 2 d) None of these
218. (eia +e—ia)2 (eia _ e—ia)z 4

If @, B,y € R, then the determinant A= (eiﬁ + e—iﬁ)z (eiﬁ — e—iﬁ)z 4lis
(eiy + e_iy)z (e”’ — e_iy)z 4

a) Independent of @, § and y b) Dependent of @, § and y
c) Independent of @, § only d) Independent of a, 8 only
219.1fa > 0,b > 0,c > 0 are respectively the pt", g, rt" terms of a GP, then the value of the determinant
loga p 1
logh q 1f,is
loge r 1
a)l b) 0 c) -1 d) None of these

220. The sum of the products of the elements of any row of a determinant A with the cofactors of the
corresponding elements is equal to

a1 b)0 o) I4] d)%|A|
221.1If a,b,c,d, e and fare in GP, then the value of

a? d? x

b? e? y

2 f? z

a) Depends on x and y b) Depends on x and z

c) Depends on y and z d) independents on x,y and z
222. 1 log,y log,z

The value of |logy, x 1 logy z| is equal to

log,x log,y 1

a)0 b) 1 c) xyz d) logxyz
223. 1 1 1

The value of the determinant|1 1—x 1 |[isequalto

1 1 1+y

a)3—x+y b)(1-x)1+y) c) xy d) —xy
224, |X¥ Y 2

If[—x ¥ Z| = kxyz, then k is equal to

xX =y z

a)1 b) 3 c) 4 d) 2
225. 2x+1 4 8

Ifx =—5isarootof| 2 2x 2| = 0, then the other roots are

7 6 2x

a)3,3,5 b)1,3,5 1,7 d) 2,7
226. Let a, b, c be positive real numbers. The following system of equations in x,y and z

SIS R

a) No solution

b) Unique solution

¢) Infinitely many solutions
d) Finitely many solutions
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227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

1+ sin%0 sin? 0 sinZ 0

cos? 0 1+ cos?0 cos? 0 = 0, then sin 40 equals to
4sin4 6 4sin4® 14+ 4sin406
a)1/2 b) 1 c)—1/2 d) -1
a a’> a®+1
If a, b, c are unequal what is the condition that the value of the determinant, A= |[p p2 p3 + 1|is0?
c ¢ c2+1

a)l+abc=0 bJa+b+c+1=0
c)(a—b)(b—c)(c—a)=0 d) None of these

If @ + B + y = &, then the value of the determinant

ezi a e—iy e—iﬂ
e—iy eZi/? e—i a
e—iﬂ e—i a eziy
a) 4 b) —4 o d) None of these

, Is

If x%y? = e™ x¢y% = ™ A= |m b| A,= |a rrrll| and A;= |Z Z|, then the values of x and y are
respectively
-1 d A, a2 d
a) an ™ b) an A1
A
c) log ( E) and log (ﬁ) d) eAl/AS and eb2/83

If a # b # c, then the value of x satisfying the equation

0 x>—a a-—b»b
x+a 0 x—c|=0is
x+b x-—c 0
a)a b) b cc d)o
10! 11! 12!
The value of the determinant |11! 12! 13!|is
12! 13! 14!
a) 2(10!' 111 b) 2(10! 13!) c) 2(10! 11112 d) 2(11!12!13h)

sinx cosx cosx
cosx Ssinx cosx
COSX Cosx sinx
a)o b) 2 a1l d)3
(@*+a*? (a*—a™™)? 1
The value of determinant [(b* + b™)%2 (b* —b~*)? 1fis
(c*+c™)? (¢*—c™)? 1

The number of distinct real root of = 0 in the interval —E <x< Eis

a)o b) 2 abc c) a?b?c? d) None of these
[l 1 0]
The matrix|0 2 3] is non- singular
0 0 2
a) For all real values of A b) Only when A = + % c) Only when 1 # 0 d) Only when 1 =0
a? b? c? a? b? c?
Ifla+1)? (b+1)? (c+V?*=kla b c|
(a—1)? (b-1)2? (c—1)* 1 1 1

Then the value of k is

a) 1 b) 2 0 3 d) 4
f&x)  glx)  h(x)

If f(x), g(x) and h(x) are three polynomials of degree 2 and A(x) = | f'(x) g'(x) h'(x) |, then A(x)is
f'x) g"(x) h"(x)

polynomial of degree

a) 2 b) 3 c) At most 2 d) At most 3
x+y y+z z+x

The value of | x y z is equal to
X—y y—z z—x
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a) 2(x +y + 2)? b)2(x +y + 2)3 ) (x+y+2z)3 d)o

239. 1+a 14+ax 1+ ax?

Iff(x)=|14+b 1+ bx 1+ bx?%|, wherea,b,c are non-zero constants, then value of f(10)is

1+c 14+cx 1+ cx?

a) 10 (b —a)(c —a) b) 100 (b — a)(c — b)(a —¢)

c) 100 abc d)o
240. x3—14x?> —x 3x+2

The value of 4, if ax* + bx3 + cx?> +50x +d = | 4x +1 3x x—4|is

-3 4 0

a)o b) 1 c) 2 d)3
241. x? +x x+1 x-2

If[2x2 +3x -1 3x 3x — 3| = Ax — 12, then the value of 4 is

x?+2x+3 2x—1 2x-—1

a) 12 b) 23 c) —12 d) 24
242. x+a P Y

The value of x obtained from the equation | ¥ x+p a | = 0will be

a B x+y

a)0and-(a+ B +7v) b)Oand (a + B +7y)

c)land (@ — B —7v) d) 0 and (a? + % +y?)
243.11+ax 14+bx 1+4cx

1+a;x 1+4+bix 14cx|=Ay+A; x+ A, x? + Az x3,then A, is equal to

14+ax 1+byx 1+cyx

a) abc b) 0 a1 d) None of these
244. From the matrix equation AB = AC we can conclude B = C provided that

a) A is singular b) A is non-singular c) A is symmetric d) A is square

245. If a # b, then the system of equation

ax+by+bz=0

bx +ay+bz=0

bx+by+az=0

Will have a non-trivial solution, is

aJa+b=0 b)a+2b=0 c)2a+b=0 d)a+4b=0
246. If w is an imaginary cube root of unity, then the value of

a bw? aw

bw ¢ bw?|is

cw? aw
a)a®+ b3+ c3 b) a?b — b?c )0 d) a® + b3 + ¢ — 3abc
247. a+b a+2b a+3b
The value of determinant {a + 2b a+ 3b a + 4b|is
a+4b a+5b a+6b
a) a’? + b2+ c? —3abc b)3ab c) 3a+5b d)o
248. ytz x X
The value of the determinant| ¥ Z+x Yy |is equal to
Z z x+y
a) bxyz b) xyz c) 4xyz d)xy +yz + zx
249. x b b
IfA;=|a x b|landA,= |x b|,then
a a x @ X
2) 8y= 3(8," (=38 Oa()=38  A)a=30)7

250. For positive numbers x, y, z (other than unity) the numerical value of the determinant
1 log,y log,z

logy, x 3 logy z|, is
log,x log,y 5
a)0 b) log x logy log z A1l d) 8
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251. 1990 1991 1992
The value of [1991 1992 1993|is
1992 1993 1994
a) 1992 b) 1993 c) 1994 d)o
252 la+x a—-x a-—x
Ifla—x a+x a—x|=0,thenxisequalto
a—x a—x a+x
a) 0,2a b) a,2a c) 0,3a d) None of these
253. b c ba+c
The determinant A= c d ca+d |isequal to zero, if
ba+c ca+d aa®—-ca
a) b,c,d arein A.P.
b) b, c,d are in G.P.
c) b,c,d are in H.P.
d)aisarootofax3+ bx? —cx—d =0
254. |a; by ¢ byc3 — bzc; a3 —c3a;  azbz —c3b;
Ifla, b, cy| =35, then the value of |bzc; — bic; c3a; —cia; asb; —aqibs|is
as bz ¢ bic, —bycy  cra; — a1 aib; —azby
a)5 b) 25 c) 125 d)o
255. a® + x? ab ac
The determinant A= | gbp b? + x?2 bc |is divisible by
ac bc c? + x?
a) x®° b) x* ) x*+1 d)x* -1
256. a—1 n 6
IfA,=[(@a=1)% 2n* 4n—-2 | thenX?_,A, is equal to
(a—1)2% 3n® 3n%2-3n
a)0 b) 1 n(n+ 1)) (a(a + 1)) d) None of these
e oy
257. Let the determinant of a 3 X 3 matrix A be 6, then B is a matrix defined by B = 5A42. Then, determinant of
Bis
a) 180 b) 100 c) 80 d) None of These
258. X 1+sinx cosx
The coefficientof x in f(x) = |1 log(1+x) 2 |,-1<x<1,is
x? 1+ x? 0
a)l b) -2 c) —1 d)o
259. 1 1 1
The value of | bc ca ab |is
b+c c+a a+b
a) 1 b) 0 c)@a=-b)(b—c)(c—a) d)(a+b)(b+c)(c+a)
260. x3+1 2x*+3x% 3x°+4x
A factor of A(x) = 2 5 7 is
3 14 19
a) x b) (x — 1)2 c) (x +1)? d) None of these
261. b>+c? a*+12 a’+2
IfpA* +qA3 +qA2 +sA+t=|b2+1 c?2+a? b2+ |isanidentityinA, wherep,q,7,s,tare
c?+2 2+ a*+b?
constants, then the value of t is
a)l b) 2 o0 d) None of these
262. 10! 11! 12!
The value of the determinant |[11! 12! 13!|is
12! 13! 14!
a) 2 (10!111) b) 2 (10!13!) c) 2(10!11112hH d) 2 (11! 12! 131)
263.

i pi
IfA; = [Zi cll)i ] and if |[a| < 1,|b| < 1,then X.{2, det (4;) is equal to

Page|23



264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

a2 b2 aZ _ b2 a2 bZ a2 b2

Voo -2 Y a-ora-» Yooz ta—p: Yaraor T+o?

1 2 x
If [4 -1 7 ]is a singular matrix, then x is equal to

2 4 -6

a)o0 b) 1 c) -3 d)3
X p q
Thevalueof [P X q] is
p q x
a) x(x —p)(x — q) b) (x —p)x—)(x+p+q)
A @-px—q(x—p) d) pg(x —p)(x — q)
1 4 20
The roots of the equation|1 -2 5 |=0are
1 2x 5x?

a)—1,-2 b) —-1,2 c1,-2 d)1,2

6i —3i 1
If{4 3i —1|=x+ iy, then

40 3 i
Ax=3,y=1 b)x=1,y=3 )x=0y=3 d)x=0y=0
The determinant

cos(e +B) —sin(fa+pB) cos2p
A= sina cosa sinf |isindependent of
—sina sina cosf
a)a b) 5 c) aand d) Neither a nor 8
x+1 x+2 x+a
x+2 x+3 x+b|=0thena,b,care
x+3 x+4 x+c
a) In GP b) In HP c) Equal d) In AP
1+a 1 1
If1+§+%+%=0,thenA= 1 1+5b 1 |isequalto
1 1 1+¢c

a)o b) abc c) —abc d) None of these

If a # b # c, the value of x which satisfies the equation

0 x—a x-—b»b

x+a 0 x—c|[=0,is
x+b x+c 0
a)x=0 b)x =a cAx=5» dx=c

r 1 n(n+1)
IfD, = or—1 4 sz , then the value of Y*_, D, is

2r-t 5 2m—1
a) 0 b) 1 0 nn+1)(2n+1) d) None of these
6

1 a a?
Iff(@)=|a a2 1| thenf(¥3)isequalto

a’? 1 «a
a) 1 b) —4 c) 4 d) 2

2a,bq a.b, + a,by a.bs + azb,
The value of the determinant A= |a;b, + a,b; 2a,b, a,bs + azb,|is
a1b3 + a3b1 a3b2 + a2b3 2a3b3
a)l b) 2a,a,a3b,1b,b; o d) a;ayaszbib,b3
3 2 4
IfA=(1 2 1|and A;jare the cofactors of a;;, then
3 2 6

ay1411 + a124 + a3413is equal to
a)8 b) 6 c) 4 d) o
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x—a x—b x-—c
x—b x—c x—a|l=0,wherea,b,c are different, is satisfied by
x—c x—a x-—Db

276.
The equation

a)x=0 b)x=a C)x=%(a+b+c) d)a=a+b+c
X P q
p x q
qa q9 X
a) x+p)x+q)(x—p—0q)
b) x—p)x—q)(x+p+q)
x-px-9x-p-q
d@x+p)x+qE+p+aq)

1 1 1

2x (x—1) x , then f(50) is equal to
3x(x—1) (x—1Dx—-2) x(x—1)
a) 0 b) 1 c) 100 d) —100

277.

278.
Iff(x) =
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4.DETERMINANTS

: HINTS AND SOLUTIONS :

2

(a)
x 2 -1
Given[2 5 x|=0
-1 2 x
X 2 -1
=2 5 x |=0 [R3 = R; —R;]
-3 -3 0

= —-1(—6+15) —x[-3x+ 6] =0
= x2-2x-3=0

>x=3-1
(b)
441 442 443 441 1 1
445 446 447|=14451 1
449 450 451 4491 1
G- C =0
C3 - C3 - Cz
=0 [+ two columns are identical]
(b)
1 a a?
Given, f(a) =|a a? 1
a’> 1 «a

=1(a®-1) —a(a? — a?) + a?(a — a*)
=a3—-1-0+a3—a®

=f(33) =3-1-0+3-32

=6—10=—4

(<)

Let the first term and common difference of an AP
are A and D respectively.
ca=A+(p-1)D,b=A+(q—-1)D,
andc=A+ (r—-1)D

a p 1 A+(@-1)D p 1
Now,|b q 1|=|A+(@—-1)D q 1
c r 1 A+(@r—-1D r 1
Applying C; - C; — DC, + DC5
A p 1 1 p 1
=|A q 1|=4|1 q 1|=0 (- twocolumns
A r 1 1 r 1
are identical)
(b)
. _ =2 3j_ _
Minor of ( 4)—|8 9l = 42
: _|-1 =2|_ _
M1norof9—|_4 | = 3
Cofactor of(—4) = (—1)2+1_|_82 (‘;’ =42
and cofactor of 9 = (—1)3+3, |:41L :§| =-3

(9
Given, a, f and y are the cube roots of unity, then
assume

10

a=1,=wandy = 0’

ea eZa (6’3“—1)
e 2B (e3F —-1)
eV e? (e¥ —-1)
ea eZa e3a ea eZa —1
=|ef e2F 3B+ [ef 2 —1
eV e?r g3 e¥ e?r -1
1 e* e%@ 1 e* e?@
=e%PeV 1 B 28| —|1 B 2B
1 e¥ e? 1 e¥ e?
1 e% eZa
=[1 ef e2B|[e%ePe? —1]=0
1 e¥ e?%
(= eUeBe¥ = gltwtw? — 50 — 1)
()

Applying C; = C; + C, + C3, we obtain

1 -6 3
—x|1 3—x 3 =0
1 3 —-6—x
1 -6 3
= —x[0 9—x 0 =0
0 9 -9 —x
Applying R, = R, — Ry,
[ R; > R3 — Ry ]
> —x9-x)(-9-x)=0 =2x=0,9-9
(b)
log; 512 log, 3 log, 3 logg3
logz: 8 log,9 logz 4 logs 4|

= (log3 512 X log, 9 —log, 3 logz 8) X (log, 3
X logz 4 — logg 3 X logz 4)
log9 log3 log8
log 4 B log4 log 3)
log3 log4 log 4
(logZ log3 log8 log 3)
< log 2° 8 log 32

><10g23 y log2? log 22
log3 log2? log?2? log2 log23

(92 3y (, 2)_15 4_
_( 2 2)X< 3)_2X3_
(a)

_ (10g512
~\ log3
log 3

a? a 1
Le tA= [cos(nx) cos(n+ 1)x cos(n+ 2)x
sin(nx) sin(n+ 1)x sin(n+ 2)x
Since, cos(nx) + cos(n + 2)x = 2 cos(n +
Ixcosx
and sin(nx) + sin(n + 2)x = 2sin(n + 1)x cos x
Applying C; - C; —2cosx - C, + C3
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11

13

14

a’? —2acosx+1 a 1
= 0 cos(n+ Dx cos(n+ 2)x
0 sin(n + 1)x sin(n + 2)x

= (a? — 2acosx + 1)[cos(n + 1)x sin(n + 2)x
—cos(n + 2)x sin(n + 1)x]

= (a® —2acosx +1)sinx

~ Aisindependent of n.

(b)
x+1 2x+1 3x+1
Given| 2x 4x+3 6x+3[=0
4x+4 6X+4 8x+4
0 X 2x
= 2| 2x 4x+3 6x+3|=0
2x+2 3x+2 4x+2
[Using (R; = 2Ry — R3)]
0 X 0
= 2| 2x 4x+3 —-2x—3|=0
2x+2 3x+2 —2x—2

[Using (C3 = €3 — 2(3))]

= —4x[2x2+2x— (2x+3)(x +1)] =0
= —4x[2x? +2x — (2x*2+5x+3)] =0
= 4x(3x+3)=0

=>x+1=0 [+x# 0given]

(d)

a b—y c—z
a—x b c—z|[=0
a—x b-y c

a b—-y c—z
= |—x y 0 [=0

0 -y z

(UsingR, = R, — Ry and R; = R; — R,)
> a(lyz)+x(bz—yz+cy—yz)=0
= ayz + bzx + cyx = 2xyz

a b c
S>—t+—+t-=
x y z
(d)
We have,
p b ¢
a q c|=0
a b r
D b c
s>la—p q—0>b 0 |=0
0 b—q r—c
Applying R; = R3 — R;]
[ and R, > R, — Ry
p b c
~pP—a q=-b r—c[_
-1 1 0
0 -1 1
=P + b + = =0
p—a q—b r-—c
p q r
et () =) =o

15

16

17

18

p q r

= + + =2
p—a q—b r—c
(b)
We have,
a a+b a+2b
A=la+2b a a+b
a+b a+2b a
3a+3b a+b a+2b
= A= (3a +3b a a+ b | Applying C; -
3a+3b a+2b a
Ci+Cy+Cs
1 a+b a+2b
=>A=3(a+b)|1 a a+b
1 a+2b a
1 a+b a+2b
=>A=3(a+b)|0 —b —b
0 b —2b
Applying R, - R, — R,
R3; > R3; — Ry
= A= 3(a + b)(3b?) = 9b?(a + b)
(@)
Applying C; = C; + C,,we get
2 cos? 0 4sin4 0
=12 1+ cos?90 4sin40 [=0
1 cos? 0 1+4sin40
2 cos?0 4sin4 0
=10 1 0 =0
1 cos?0 1+4sin40
[R, = R, — Rq]
= (244sin40)=0
in 40 1 oW
= sin46 = > = sm6

= 40=nm+(—-1D" (—g)

~ The value of 6 between 0 and g will be ;—: and
11m

24
(@

We have, a? + b? + ¢ =1

and a;a; + b;bj + c;c; = 0 for (i = 1,2,3)

a; a; az? a; by e b1
b1 b2 b3 = |Ay bz (AR5 bZ Cy
€1 C2 C3 as b3 Cc3llas b3 C3

a? + b? + c?
a,aq + byby + cycq
asza; + bsby + c3¢4
1 0 O
0 1 0
0 0 1

a,a, + b1b2 +cqc,
a3 +b% +c2
asa, + b3b2 + C3Cy

a,az + b1b3 + ¢
a,asz + b1b3 + ¢
a?+b2+c?

=1

(@)

We have,
a=2=2wandy=2w?=>a+f+y=0
Now,
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19

20

23

atf+y B v
=la+pf+y v «a

a+f+y a B

Applying C; - C; + C, +

I
o

[va+p+y=0]

Il
c oo

{!RIXN™
=N =

(b)

Take a, b, c common from R4, R,, R; respectively,

. A= abc

Applying Ry - R{ + R, + R;
1 1

1 1 1 - —
A:abc<3+—+—+—) 1+b 2-l_b
a b Cc 1 1

1+- 1+4- 3

C c c

Now, applying C; - C3 — C, and C, = C, — C; and

+ SRR
—_

on expanding, we get

1 1 1
A=2abc[3+—+—+—] =0
a b c¢

~a+0,b+0,c+0

cal+bl+ct=-3

(<)

On expanding the given determinant, we obtain
2x3+2x(ac—ab—bc)=0=>x=0

(b)

Given, A is a square matrix and AAT =1 = ATA
= |AAT| = 1] = |AT4|

= |A||AT] =1 = |A"]|A|

> AP =1 [+ |AT] = |4]]

= Al = £1

25

26

27

28

29

(b)

We have,
y+z x y
2+x z x
x+y y 3

=k(x+y+2)(x—3)?

2 1 1
z2+x z3 X
x+y y 3

LHS= (x +y + 2) (Ry = R +

R, + R3)
1 1 1
X z X
X y z
=(x+y+2){1(z%—xy) —1(xz — x?)
+ 1(xy — xz)}
=(x+y+2z)(x?+ 22— 2x2)
> (x+y+2)(x—2)2 =k(x+y+3)(x —3)?
(given)
>k=1
(b)
det(24) = 2* det(4) = 16det (A4)
(o)
vdetM))=r’—-(r-1)?=2r—-1
- det(M,) + det(M,) +...+det (M2998)
=14+3+5+..44015

= @[2 + (2008 — 1)2]
= 2008(2008) = (2008)2
(d)

Let 4 and R be the first term and common ratio

=(x+y+2)

respectively.

o1 =ARP™1

= logl =logA+ (p —1)logR

m = ARI™1

= logm =logA+ (q —1)logR

and n = AR™1

=logn =logA+ (r—1)logR

Now,
logl p 1 logA+(p—1logR p 1
logm q 1| =|logA+(q@—1)logR q 1
logn r 1 logA+ (r—1)logR r 1

On multiplying Ry, Ryand R3zby (q — 1), (r —

pand p—gand adding £1+~£2+73, we get
=(@-r+r—p+p—-q)logA+{(q—r)(p-1)
+r=p)a-D+@-q@@—-D}log R

=0

(d)

Since, the given matrix is singular.
5 10 3

[—2 -4 6|=0
-1 -2 b

= 5(—4b +12) —10(~2b + 6) + 3(4 — 4) =0
= —20b+60+20h—-60=0
= 0(b)=0
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31

32

33

34

=~ The given matrix is singular for any value of b

()
xn xn+2 xn+3
Given’ yn yn+2 yn+3
Zn Zn+2 Zn+3
= G- -0 (3 +7+-)
=(-2)z—-x)(x—-y) Tyt

The degree of determinant
=n+Mm+2)+(n+3)=3n+5
and the degree of RHS=2
“3n+5=2=>n=-1

(b)
a b aa+b
Since, b c ba+c|=0
ax+b ba+c 0

Applying R; = R; — (aR; + R;)

a b ac+b
=>|b c ba + ¢ =0
0 0 —aa®-2ba-c

= —(aa®+ 2ba + c)(ac+ b?) =0
= b?=ac

Hence, a, b, and c are in GP.

(d)

The system of equations
kx+y+z=1

x+ky+z=k

x+y+kz=KkK?

[s inconsistent, if

k1 1
A= |1 k 1| = 0andoneoftheA;,A;A;isnon-
1 1 k
zero, where
1 1 1 k1 1
M=k k 1|,0,=11 k 1],43
k2 1 k 1 k* k
k1 1
=11 k k
1 1 k2

We have, A= (k + 2)(k — 1)?,A,= —(k +
1£—12

A= —k(k —1)%,A3= (k + 1)?(k — 1)?
Clearly, for k = —2, we have

A= 0 and A4, A,, A; are non-zero. Therefore,
k=-2

(a)
We have,
a a+b a+b+c
A=13a 4a+3b 5a+4b+ 3c
6a 9a+6b 1la+9b+ 6¢

Applying R, - R, — 3R, R3 & R; — 2R,

a a a+b+c
=10 a 2a+b
0 a a+b

= a[a® + ab — 2a® — ab]

35

36

37

38

39

40

=—a®=1i (~a=igiven)

(c)
a+b b+c cHa
LHS=|b+c¢ c¢c+a a+b
c+a a+b b+c

The determinant can be written sum of
2 X 2 X 2 = 8 determinants of which 6 are
reduces to zero because of their two rows are

identical.
abc
LHS=2(b ¢ a

cab

0
Bl=0=>a®-B3=0
X

a
q
3

= (%) =1= %is one of the cube roots of unity.

Applying R3 - Rz — @ Ry — R,, we get
b c aa+b

c d ca+d

0 0 aa®+ba’+ca+d
> A=(aad+ba?+ca+d)(bd—c?)
~A=0

= either b, ¢,d are in G.P. or « is a root of
ax3+bx3+cx+d=0

(@)

We have,

cosC tand 0

sin B 0 —tanA

0 sin B cosC
1 cosCcosA sind 0

= o052 A sinB cos A 0 —sind
0 sinB cosC
Applying R; - R cos A
R, > R,cos A
cosC sinA 0
sin B 0 —sind
0 sinB cosC

A=

1
osA

p—— {sin A sin B cos C — sin A sin B cos C}

=0
(b)
Applying C; —» C3 — C; ,we get
1 a a’—1

A= |cos(p —d)a cospa 0

sin(p —d)a sinpa 0
= (a?® — 1){—cospa sin(p — d)a

+ sinpa cos(p — d)a}

= (a? — 1) sin{—(p — d)a + pa}
= A= (a? - 1)sinda
Which is independent of p.
()
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a bw? aw 2 3 3
Let A= | pw I bw? =13 3 2
cw? aw c 3 2 3
Applying C; » C3 — wC; =2(9-4)-309-6)+3(6-9)
a bw? 0 =10—-9-9=-8
=|bw c 0 47 (b)
cw? aw 0 1 1
6 p=[ollo —1=05
42 (b) ~[31]1=
o = |AB| 234] 100
Wehave,A;=|a x b|=x3—-3abx + ab? + 48 (c)
a a x Given that,
a?b 1 2 3
d b A=|2 5 7
=>§A1= 3(x? —ab) and A,= |Z x| =x2—ab 3 9 13
d Applying Ry = Ry + 2R;
# (1) = 3(x* —ab) = 34, 7 20 29
43 (b) 4 ; g 173
cos?0®  cosBsin® —sind Al
. } ) = A=A
Given f(6) = |cos 0 sin® sin” 0 cos 0
. 49 (d)
sin 6 —cos 0 0 5 5
= c0s?0(0 + cos?0) — cos Bsin O (0 — sin O cos B) 2x2y xz y
— sin 6(— cos? 0 sin @ — sin3 0) xz y 2ny
= cos*0 + 2sin? O cos? B + sin* 6 yo o 2xy x
= cos* 0 + sin? O cos? 6 + sin? 6 = 2xy(x?y? — 4x?y?)
= cos? 0(cos? 0 + sin? 9) + sin? 6 = 1 —x?(x* = 2xy®) + y? (2x3y — y*)
« Forall, 8, f(6) = 1 = —6x%y? —x° +2x3y% + 2x3y3 — y©
44 (d) =—(x®+y°+2x°y%)
Given that C = 2 cos 0 =—(x3 +y3)?
c 1 0 50 (a)
andA=|[1 ¢ 1|=C(C?-1)-1(C-6) We have,
6 1 C 1
A= 2cos0(4cos?0—1) — (2cos0 —6) A=abc(1+a+5+z>
(+ C =2cosH) 'A—O:1+1+1— 1
= A=8cos®*0—4cosO+6 R a b ¢
45 (d) 51 (c)
We have, b%c? bc b+c
sinx cosx tanx c?a?> ca c+a
flx) = x? x a’b?> ab a+b
2x 1 1 On multiplying R4, R,, R3 by a, b, c respectively
sin x and divide the whole by abc
f(x) cosx tanx > 2
-7 = xz X ) ab“c® abc a(b+c)
X x X x = bc?a? bca b(c+a)
sir21x 1 1 a’b?c abc c(a+b)
f(x) cosx tanx On taking common abc from C;and C,, we get
>—=|7% bc 1 ab+
x? X X 1 (abc)(abc) | P€ ap + ac
2 1 1 T 1 bc+ab
fy |2 10 ab 1 ca+bc
=lim—==10 0 1/=-11-2)=1 Now, C; = €1 + (3
X0 x 2 1 1 ab+bc+ca 1 ab+ac
46 (a) =abc|ca+bc+ab 1 bc+ab
e g 2 — 6 ab+bc+ca 1 ca+bc
{n] [nz[ _] 6] [ [e] ] 1 1 ab+ac
) = (abc)(ab+bc+ca)|l 1 bc+ab
[n* - 6] [e [7] 1 1 ca+bc
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52

53

54

55

56

57

=0 [ two columns are identical]
(b)
1+a 1 1
We have, | 1 1+b 1 |=4
1 1 1+c¢
ApplyingC, - C, — C;and C3 = C3 — C;
1+a —-a -—a
= 1 b 0]=21
1 0 c

On expanding w.r.t. R3, we get
ab+bc+ca+abc=21 ..(i)
Givena™l+ b1+ c¢1=0

1 1 1

a + E + E =0
>ab+bc+ca=0
From Eq. (i), 4 = abc
(©

We have,

x+1 x+2 x+a
x+2 x+3 x+b

x+3 x+4 x+c
x+1 x+2

xX+a

=%2x+4 2x+6 2x+2b|[Applying
x+2 x+4 x+c

R; = 2Ry]

1x+1 x+2 x+a

=5] O 0 0 |[[ApplyingR, — (R; +
x+2 x+4 x+c

R3)]

=0

(b)

a—b b—c c—a 0 b—c c—a

x—y y—23 z—x|=|10 y—2 z3—x[=0

p—q p—r r—pl 0 g—r r—p

(Ci=Ci+C+C5)

(c)

a—-b+c -a—-b+c 1

a+b+2c -a+b+2c 2

3c 3c 3

2a —2a 0

a+b+2c -a+b+2c 2

3c 3c 3

[using R, = Ry + R, — R3]

=2a(—3a+ 3b+ 6¢c —6¢) +2a(3a + 3b + 6¢
— 60)

= 12ab

(@)

Ratio of cofactor to its minor of the element —3,

which is in the 3rd row and 2nd column

— (_1)3+2 =—1
(d)
We have,
x+1 W w?
A= w0 x+ w? 1
w? 1 X+ w

59

60

61

=>A
x+1l+wt+w? x+two+tw*+1l x+1+w-
= w x + w? 1
w? 1 x+w
[Applying R; = R; + R, + R3]
1 1 1
SA=(x+1l+o+w?))|o x+ w? 1
w? 1 X+ w
1 0 0
SA=x|w x+ow’-w 1-w
w? 1— w? X+ w— w?
> A=x[(x+ w? —w)(x+w-—w?)-1-w)(l
- w?)]
~“A=0=>x=0
(d)

Applying C, —» C, — C; and C3 = €3 — C; to the

given determinant and expanding it along first

now, we get

= (sinB — sinA)(sin C — sin 4)

X | . 1 . . 1 . | =0
1+sinB+sinA 1+4sinC+sind

= (sin B — sin A)(sin C — sin A)(sin C — sin B)

=0

= sinB =sinAorsinC =sin4 orsinC = sinB

>A=BorB=CorC=A

= AABC is isosceles

()

27‘—1 3T—1

4T—1
We have, D, = X y z

2"—-1 (3"-1)/2 (“A"-1)/3
n

n
n 21‘—1 Z 3T—1 Z 4T—1
= zDr = |r=1 r=1
y

r=1 X r=1z
2n—1 (3"-1)/2 (4" -1)/3
n 2"—1 (3"-1)/2 (4"-1)/3

:ZDrz x y ¥4

2"—-1 (3"-1)/2 “4"-1)/3
r—1D, =0 (~ two rows are same)

(b)
We have,

1 1 1
1+sind 1+sinB 1+sinC
sinA +sin?4 sinB +sin? B sinC + sin?C

=0
1 1 1
= sinA sin B sinC
sinA +sin?A4 sinB +sin?B  sinC + sin?C
=0
ApplyingR, - R, — R4
1 1 1
= |sinA sinB sinC|=0 Applying Rz —
sin?A4 sin?B  sin?C
R; — R,
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62

63

64

65

= (sinA4 — sin B)(sin B — sin C)(sin C — sin A)
=0

= sinA = sinB or,sinB = sinC or,sinC = sin A

= AABC is isosceles

(o)
We have,
1 sin @ 1
det(A) = |—sin@ 1 sin 6
-1 —sin@ 1

=2(1+sin?0)
Now,
0 <sin?6 < 1forall§ €[0,2 m)
=2<2+2sin?4 <4forall§ € [0,2 )
= Det(A) € [2,4]

(d)
1 5 =

LetA=| logce 5 +/5

log1p10 5 e

1 5 = 1 1 =n
= A=[1 5 V5[=5]|1 1 V5| (+

1 5 e 1 1 e
log,a=1)
=0 (~two columns are identical)
()
Applying C; — C; + C, + C3, we get
fQ0)

1+a’x+x+xb>+x+c?x (1+b>)x (1+c?):

=lx+a’x+1+b?x+x+c?x (1+b%x) (1+c?):

x+a’x+x+b?x+1+c2x (1+b)x (1+c?x

1 (1+bh5Dx (1+c>x

=11 1+bh% (1+c*x

1 (1+b»)Dx 1+ c%x

[~ a?+b%+c?+2=0]

ApplyingRy = R{ —R3, R, > R, — R;

0 0 x—1

0 1—x x—1

1 (1+b%Dx 1+c%x
=1[0—-(x— 1)1 —x)]

=(x—1)?
= f(x) is a polynomial of degree 2
(©

Since system of equations is consistent.

1 1 -1
2 -1 —¢|=0
—-b 3b -—c

=>c+bc—6b+b+2c+3bc=0
= 3c+4bc—-5b =0
5

~ 3+ 4b
Butc<1= =2 <1

3+4b
b—3

~ 3t4b

=cC

<0

66

67

68

69

70

:>be( 3 3)
4'

(a)
Applying R, = R, — R3, we get

1 1 1

4 4 4

(Zx _ 2—x)2 (3x _ 3—x)2 (Sx _ 5—x)2
1 1 1
=4 1 1 1
(Zx _ 2—x)2 (3x _ 3—x)2 (Sx _ 5—x)2

=4x0=0 [+~ two rows are identical]
(b)
We have,
AATL =1

= det(44™1) = det(l)

= det(4) det(4™1) =1

[ det(A B) = det(A) det(B)
and,det(l) =1

= det(471) = !
¢ ~ det(d)
(b)
We have,
1+ax 1+bx 1+cx

1+ax 1+bix 1+cx
14+ax 1+byx 1+cyx
1+ax (b—a)x (c—a)x
=|14+a;x (b1 —a)x (g —a)x
1+ax (by—ay)x (c; —az)x
Applying C, - C, — Cyand C3 » (3 — C;

1+ax b—a c—a
=x*|1+ax by—a; ¢—aq
1+a2x bz—az Cy, —Qay

= x?[(1 + ax){(b; — a))(c; — az)
—(by —az)(c; —ap}
— (1 +a){(b—a)(c; —ay)
—(c—a)(by —ay)}
+ (1 + ax){(b — a)(c, — a4)
—(c—a)(by —ap}]

= x2(A x + u), where 1 and y are constants

=ux®+21x3
Hence, Ag = A4, =0
(b)
a -1 0
f)=|ax a -1
ax? ax a
Applying R3 - Rz — xR,
a -1 0
f=lax a -1 |=(a+x)(a®+ax)
0 0 a+x

= f(x) = a(a + x)*

= f(2x) = a(a + 2x)?

= f(2x) — f(x) = ax(2a + 3x)
(c)
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72

73

74

75

77

—-12 0 A
0 2 —1|=-360
2 1 15
= —12(30 + 1) — 41 = —360
= -—-3724+360=441 = /1=—14—2=—3
(d)
Let
1 o w? 1+w+w? w w?
A=lw w?* 1|=114+w+w? o* 1
w1 w l+w+w? 1 o

[Ci—=Ci+Cy+C5

0 o w?
=0 w? 1|=0 [ 14w+ w?=0]
o 1 w

(b)

Applying C; — C; + C,, we get
10C4+ 10C5 1OC5 1ICm
1lc6+ 11C7 1167 12Cm+2 =0
1ZC8 + 1ZC9 12C9 136m+4

11C5 10C5 11Cm

= 12C7 11C7 12Cm+2 =0

13C9 1ZC9 13Cm+4

It means either two rows or two columns are
identical.

.11 — 11 12 — 12 13 — 13
: CS - Cm' C7 - Cm+2: C9 - Cm+4

=> m=5
(b)
1 1 0
Given,[2 0 3|=29
5 -6 x

= 1(0+18) —1(2x — 15) = 29
=22x=4=>x=2

(a)

Applying C; - C; + C,, we get

sinx cos?x 1 1 cos?x 1
cos?x sinx 1/=|1 sin?x 1[=0
—-10 12 2 2 12 2

(b)

Since, |A| = —1,|B| = 3

~ |AB| = |A||B| = =3

Now, |34B| = (3)3(-3) = -81

(d)

Applying C; = C3 — aC; + C, to the given
determinant, we get

a b 0
b ¢ 0 = (1 - 2a)(ac — b?)
2 1 2a+1

So, if the determinant is zero, we must have
(1-2a)(ac—b*) =0

= 1—2a=0

or (ac—b%?) =0

= 0(=§orac=b2

78

79

80

81

Which means q, b, ¢ are in GP.

(@)
x 3 7
Wehave, |2 x 2|/=0
7 6 Xx
1 1 1
=>x+9)2 x 2[=0 (R >R, +R; +R3)
7 6 x

= (x+9){1(x?-12) —1(2x — 14)
+1(12-7x)}=0

= (x+9)%2-9x+14) =0

2> xX+9)x-2)(x—-7)=0

~ The other two roots are 2 and 7.

(@)
a—x o b
LetA=| ¢ b—x a |=0
b a c—x
Applying C; = C; + C, + C3
a+b+c—x c b
=la+b+c—x b—x a
a+b+c—x a c—x
1 c b
=(a+b+c—x)|1 b—x a
1 a c—Xx

= (a+b+c—x)[1{(b—x)(c—x)—a?}
—clc—x—a)+bla—b+x)]
=0

= (a+b+c—x)[bc—bx—cx+x%—a?—c?
+xc+ac+ab—b?+bx] =0

= (a+b+c—x)[x?—(a®?+b%+c?) +ab+bc
+cal =0

~ ab + bc + ca =0 (given)

= either x =a+ b + corx = (a? + b? + ¢?)1/?

(b)
We have,
x—1 1 1
1 x—1 1 |=0
1 1 x—1
x+1 1 1
>|x+1 x-1 1 | =0 [Applying C; -
x+1 1 x—1
C1+C2+C3
1 1 1
=>@x+1D[1 x—-1 1 |=0
1 1 x—1
1 1 1
=>x+1D[0 x-2 0 [=0
0 0 x—2
Applying R, = R, — Ry,
[ R3; - R3 — Ry ]
S>@x+1Dx-2)2=0
>x=-1,2
(c)
1 2 3 1 2 3
LetA = (1% 23 33[=123[12 22 32
15 25 35 14 2% 34
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84

85

1 1 1 1 0 O
=6|1 4 9|=6[1 3 5
1 16 81 1 15 65
[C2 = C,— (1,03 > C3— (]
1 0 0
=6.35[1 1 1[=90[1(13-5)] =720 = 6!
1 5 13
(c)
|43 = |AI® =125
a 2
:[2 a]=5
S>a’—4=5 = a=43
(b)

Given, angles of a triangle are 4, B and C. We
know that A + B + C = m, therefore

A+B=n-C
= cos(A+ B) = cos(m—C) = —cosC
= cosAcosB —sinAsinB = —cosC
= cosAcosB + cosC =sinAsinB ...(i)
—1 cosC cosB
LetA=|cosC —1 <cosA
cosB cosA -1
= —(1—cos? A)

+ cos C(cos C
+ cos Acos B)
+ cos B(cos B + cos Acos ()

—sin? A + cos C(sin A sin B) + cos B(sin A sin C)
[from Eq.(1)]

= —sin? A + sin A(sin B cos C + cos B sin C)

= —sin? A + sinA sin (B + ()

= —sin?A+sin?A=0 [~sin(B+C) =
sinz—A=sinAd]

(a)
We have,
a’? +x ab ac
A= | ab b3+x  bc
ac bc c’+x
. a®+ax a®b a’c
= A=—- ab? b3 +bx  b?c
ac? bc? 3 +cx
[Applying Cl(a).]
C,(b), C5(c)
a®+x a?® a’
= A=| b2 b% +x b?
c? c? c®+x
1 1 1
=>A=(a’>+b*+c?>+x)[b%2 b24+x b2
c? c? c®+x

[Applying R; = R; + R, + R3]

= A= (a? + b? + c? + x){(b? x + c%x + x?)
— (b%x) + (=c* x)}

= A=x?(a?+b?> +c? +x)

= x? is a factor A

86

87

88

89

90

(@)
x+1 x+2 x+3
Giventhat, |[x+2 x+3 x+4({=0
x+a x+b x+c
-1 -1 x+3
> -1 -1 x+4‘=0 (azaze)
a—b b—c x+c
0 0 -1
= | -1 -1 x+4+4=0 (Ri =R —Ry)
a—b b—c x+c

= (-D(-b+c+a->b)=0
>2b—a—-c=0

> a+c=2b
~ a,b,cin AP.
(b)
100
Given,A=([x10[=>4=1
xx 1
W A3 —4A%7+3A+1=(1)3—-4(1)?2+3(1) +1
=1
(a)
1 x y
LetA= |2 sinx +2x siny + 3y
3 cosx+3x cosy+3y
1 x y
— ; ; Ry—R;—2Ry,
= |0 sinx siny (R23_)R23_3R11)
0 cosx cosy
=sinx cosy —cosx siny = sin(x — y)
(d)

. a’ + ax a’b a’c
We have, A= —| b2 b3+ bx  b?c
abc 5 5 2
cca c“b c® + xc

Taking a, b, c common in columns Ist, [Ind and
[lIrd, we get,
a?+x a a
b? b? + x b?
c? 2 P+x
Applying Ry - Ry + R, + R;
1 1 1
=(a®+b?+c?>+x)|b? b*+x  b?
c? c? c?+x
Applying C, - C, — C1,C3 = C3 — (4
1 1 0
=(@®+b*+c?2+x)|b? x 0
c2 0 «x
=x(x — b?)(a®? + b% +c? +x)
Hence, option (d) is correct.

(@)

2 2

A=

bc ca ab

ca ab bc

ab bc ca

= (ab)? + (bc)® + (ca)® — 3a?bh?c? =0

= (ab + bc + ca)(a?b? + b%c? + c?a? —
—bc?a — ca?bh) =0

= ab+bc+ca=0

Given, =0

ab?c

Page]35



91

92

94

95

96

1 1 1
S-+-+-=0

a b ¢
(<)
Given,
fx) =
1 2(x—1) 3x—1D(x—-2)
x—1 (x—Dx—-2) (x—Dx—-2)(x-3)
x x(x—1) x(x—1(x—-2)
1 2 3
=x-Dx-Dx-2)|x—1 x—-2 x-3
x X x
Applying C; =» C; — C,,C, = C; — C3
-1 -1 3
=(x-1)%x-2)|1 1 x-3
0 0 x
=(x-12%x—-2)x(-1+1)=0
=f(x)=0
- f(49) = 0
(b)
14+ax 1+bx 1+cx

1+ax 1+bx 1+cx
1+a,x 1+4+byx 14 cyx
=Ag+ Aix + Ayx? + Azx3

On putting x = 0 on both sides, we get

Given that,

1 1 1
1 1 1|=4,
1 1 1
= A4,=0
(d)
We have,
cosa sina Oj|cosa sina 0
cosf sinff Of|cosf sinff O
cosy siny Ollcosy siny 0
1 cos(B—a) cos(y —a)
= |cos(a — B) 1 cos(y — B)
cos(a —y) cos(B —vy) 1
1 cos(B —a) cos(y —a)
. |cos(a + B) 1 cos(y —B)| =0
cos(a —y) cos(B—vy) 1
(a)
x 37
Given, [2 x 2|=0
76x

= x(x% — 12) —3(2x — 14) + 7(12 = 7x) = 0
=>x3—-67x+126 =0

5> (x+9)(x%*—-9x+14) =0
>5x+9)x-2)(x—-7)=0

>x=-92,7
Hence, the other two roots are 2, 7
(o)

From the sine rule, we have
sin A _ sin B _ sinC ~ k(say)
a b = say),
= sin4 = ak,sinB = bk andsinC = ck

a? bsin A csinA
. |bsinA 1 cos(B - C)
csind cos(B—C) 1
a? abk ack
= |abk 1 cos(B — ()
ack cos(B—C) 1
1 sin B sinC
= q?|sinB 1 cos(B — C)
sinC cos(B —C) 1
1 sin(4 + C)
=a?[sin(4 + C) 1 cos(B —C)
sin(A+ B) cos(B —C) 1
sinA cosA O||sinA cosA O
cosC sinC O0f|cosC sinC 0
cosB sinB O0llcosB sinB 0
=a’x0=0

sin(A + B)

97 (b)
1 1 1
1 1+x 1
1 1 1+y
Applying C, » €, — Cand C3 = C3 — (4
100
1x0
10y
Hence, D is divisible by both x and y.
98 (a)
Taking x common from R,and x(x — 1)common
from R3,we get

Given, D =

1 x (x+1)
f)=x*(x-1)2 (x—-1) (x+1)
3 x=2) (x+1

1 x 1

S f)=x*x—-DExE+1D|2 x—1 1
3 x—-2 1

1 x 1 R >R, —R

— 2 2(x2 2 2 — Ry

=6 =Dl 1o [T T

=>f(x)=x2(x2-1)(-2+2)=0
= f(x) = Oforall x
f(11) =0

99 (b)

Applying R, - R, — R{,R3 = R3; — R{,we get
1 4 20
0 -6 —15
0 2x—4 5x%-20
= 1[—6(5x2 — 20) + 15(2x — 4)] = 0
>x2—x—2=0
=>x-2)(x+1)=0

=0

= x=-1,2
100 (b)
We have,
3x — 8 3 3
3 3x —8 3 =0
3 3 3x — 8
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3x —2 3 3
=|3x—2 3x—8 3 =0 Applying C; —
3x —2 3 3x —8
Ci+Cy+ (5
1 3 3
=>Bx—2)|1 3x-8 3 =0
1 3 3x —8
1 3 3
=>Bx—-2)|0 3x-11 0 =0
0 0 3x — 11
Applying R; = R, — Ry,
R; > R; — Ry
> Bx-2)(Bx—-11)%=0
=x=2/3,11/3
101 (a)
We have,
axxx
xBxx
XxXyx
xXxx6
a x—a x—a x—a
_|x—&=5 0 0
T 0 -Gx-»» O
x 0 0 —(x—46)
—(x—p) 0 0
=a 0 —(x—-7) 0
0 0 —(x—90)
X—a x—a X—a
—x| O —-(x-v) 0
0 0 —(x—06)
X—a x—a x-—a
+x|-&x—=p) O 0
0 0 —(x—=96)
X—a X—a x—a
—x|-&x=8) 0 0
0 —(x-vy) 0
=—alx—-P)x—-PEx-8) - (x—a)(x—y)(x
—5)
—x(x—a)x - x -8 —x(x—a)(x - B)(x
-v)
=—a(x—Px -y -6 +x(x—-Fx—-y)(x
—x(x = B)x—y)(x—6) —x(x —a)(x —y)(x
—5)
—x(x—a)(x = B)x —8) —x(x —a)(x = B)(x
-v)

=@x-Px-—yhk-6)kx-a)
—x[(x—a)(x—pB)(x—7y)
+(x—=B)x—y)x—06)
+x-—p)x—-8)kx—a)+ (x
—a)(x —B)(x —8)]

= f(x) —xf'(x), where, f(x) = (x — @) (x —

B)(x —y)(x —9)

102 (b)

104

105

106

1 a b
1 ¢ a
1 b ¢
=>c2—ab—alc—a)+b(b—c)=0
>a’+b*+c>—ab—bc—ca=0

Given =0

:%[(a—b)2+(b—c)2+(c—a)2]:0

>a=b=c
So0,AABC is equilateral triangle.
~ LA =60° 4B = 60°,4C = 60°
sin? A + sin? B + sin? C
= sin? 60° + sin? 60° + sin? 60°
2 2 2

-(5) +(3) +(%)

5,309
)
(a)
1 wn wZn
Given that, A= |2 1 w”
o w1

Applying C; —» C; + C, + C3
1+ w™ _I_wZn w™ wZn
1+ +w?™ 1 "
1 _|_ wn _l_wZn wZn 1
0 wm wZn
0 1 wm
0 w?™ 1
(= If n multiple of 3, then 1 + w™ + w?" = 0)
=0
(b)
x 3 6
3 6 x x 7 2
6 x 3 7 2 x
x+9 x+9 x+9
3 6 X

6 X 3
9+4x x+9 94+x
X 7 2
7 2 X
9+4x 94x 9+«x
5 X 4

x 4 5
1 0 0

3 3 x—3
6 x—6 -3
1 0 0

x 7—x 2—x
7 -5 x-7

2 x 7

4 5 x
=|5 x 4|=0
x 4 5

=

=0

=>(x+9)

=9 +x)

1 0 0
5 x-5 -1
x 4—x 5-—x

=9 +x)

=0
>x+9=0=>=>x=-9

(b)
The given system of equations will have a unique
solution, if
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108

109

110

k 2 -1
0 k—1 -2 |#0=>k(k—1)(k+2)+0
0 0 k+2
=>k+01,-2
(d)
a b-—y c—3
a—x b c—3|=0
a—x b-—y c

Applying R, > R, — Ry and R3 = R; — R,

a b—-y c—3
= |—x y 0 [=0
0 -y z
=>alyz)+x(bz—yz+cy—yz)=0
= ayz + bzx + cyx = 2xyz
a b c
S—+—+—=2
X y 3z
(a)
Given,
1 cos (ax —B) cosa
cos (. — B) 1 cos B| is symmetric
cos o cos 3 1
determinant.

=~ Its value is
1+ 2 cos(a — ) cosacosf3
—cos? a — cos? B — cos?(a — B)
=1—cos?a—cos?B — cos (a—B)
[cos(a — B) — 2 cos acos B]
=1 —cos? a — cos? B — cos (a — B)
[cos(a — B) — cos(a + B) — cos(a — B)]
=1 — cos? a — cos? B + cos(a — B) cos(a + B)
=1—cos?a— cos? B

+ cos? acos? B — sin? a sin? B
=1 —cos? a — cos? B(1 — cos? a) — sin? a sin? B
= (1 — cos? a)(1 — cos? B) —sin? asin? B

= sin® asin? B — sin asin? B =0

(d)
We have,
2sinAcos A sin C sin B
A= sin C 2sinB cos B sin A
sinB sin A 2sinC cosC
2ka cos A kc kb
> A= kc 2kb cos B ka [Using:
kb ka 2kc cosC
Sine rule]
2a cos A c b
=>A=k3 c 2b cos B a
b a 2ccosC
= A
acosA+acosA acosB+bcosA ccost
=k3|acosB+bcosA bcosB+bcosB bcos !
ccosA+acosC bcosC+ccosB ccos(
cosA a 0O]|a cosdA O
=>A=k3[cosB b O|[pb cosB 0
cosC ¢ Ollc cosC O

111

112

113

114

116

>A=k3X0x0=0

(d)

Applying R; = Ry + R, + R3 and taking common
(a+ b + c) from R{,we get

1 1 1
=(a+b+c)|2b b—c—a 0

2c 0 c—a-—>»
Applying C, - C; — C; and C3 - C3 — (4,

1 0 0
=(a+b+c)|2b -b—c—a -2b

2c 0 —a—b—-c

=(+b+c)(-b—c—a)(—a—b— )]
=(a+b+c)?

(b)

We know that

|AB| = |Al|B|

=>AB =0

= |AB| =0

= |A||B] =0

= either |[A| =0or, |B| =0

(a)

The given system of equations will have a unique
solution, if

1 1 1

2 1 =-1l¥#0=k=+#0
3 2 k

(@)

S Q1,0y,...,ay arein GP.

= ay,, a4y + 2,a544, ... are also in GP.

Now, (@n4+2)? = Gn.Anis

= 2log(an+2) =logan +10gan+s

Similarly, 2 log(a,+g) = loga,4+¢ +10g ani10

loga,  logan,, logan,s
Now, A= [logan+s  logantg  loganiio
logayi12  logani1a  loganyie

Applying C, - 2C, — C; — (3

loga, 2loga,,., —loga, —loga, s
loga,e 2log an+g —loganie-loganiio
logani1z  2loganiis —logay 12 —loganyie
loga, 0 loga,is
=|logan+s 0 logani10|=0
logani12 0 loganiss
(a)
We have,
x (1+sinx)® cosx
Coefficientof xin |1  log(1+ x) 2
x2 (1+x)? 0

= coefficient of x in
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x° x
1 X — 7 + ? 2
x? 1+ 2x + x? 0
x 1 1
= Coefficientof xin|1 x 2
x2 1 0
= Coefficient of x in [x(0 — 2) — (0 — 2x2) +
1—x3=-2
119 (d)
On putting x = 0 in the given equation, we get
1 2 0
g=|[0 1 2=9
2 01

On differentiating given equation and then put
x = 0, we get

f=-5
120 (a)
1 a b
In AABC,given |1 ¢ al=0
1 b c

=>1(c?—ab)—a(c—a)+b(b—c)=0
>a’+b?>+c?—ab—bc—ca=0
= 2a? + 2b% + 2¢? — 2ab — 2bc — 2ca =0
= (a® + b? — 2ab) + (b? + ¢? — 2bc)
+(c*+a%?—-2ca) =0
>@-b)2+b-0c)P+(c—-a)=0
Here, sum of squares of three numbers can be
zero, if and only, ifa = b = c.
= A ABC is an equilateral triangle.
= LA=4B =2+4C = 60°
-~ sin? A + sin’ B
+ sin? C
= sin? 60° + sin? 60° + sin? 60°

_(3+3+3>_9
“\4 4 4) 4

122 (d)
A(—x)
f(=x)+ f(x) 0 x*
= 3 f(=x)—f(x) cos x
x* —2x f(=x0)f(x)
f@)+ f(=x) 0 x*
3 f(x)—f(—x) cos x
x* —2x f)f(=x)
= —A(x)

So, A(x) is an odd function.
= x*A(x) is an odd function

2
= j x*A(x)dx =0
-2

123 (c)

125

126

127

cos(x —a) cos(x+a) cos x
sin(x +a) sin(x—a) sinx
cosa tanx cosacotx cosec2x
cos(x —a) +cos (x —a) cos(x+a) cos x
sin(x + a) + sin (x —a) sin(x —a) sin x
cos a (tanx + cotx) cosacotx cosec2x
2cosxcosa cos (x + a) cos X
2sinxcosa sin (x — a) sinx
- (tan2 x + 1)
cosa|————] cosacotx cosec2x
tanx
cos x cos(x+a) cosx
=2cosa | sinx sin(x—a) sinx |=0
cosec2x cosacotx cosec2x
[ two columns are identical]
(a)

Since (x — k) will be common from each row
which vanish by putting x = k. Therefore,

(x — k)™ will be a factor of |A|

(d)

Putting x = 0 in the given determinant equation
we get

0 -1 3
ap=|1 2 =3
-3 4 0
=1(0—-9)+3(4+6)
=30-9=21
(a)
a cot: 2
2
Given, |b Cotg ul=0
c cotg y
s(s—a)
— A
s(s—Db)
= |h —— =0
A U
s(s—¢)
A |4
[ A s(s—a) s(s—a)
v cot— = =
2 JG-a)(s=b)(s—c) A

1]la s—a A
=>—|b s—b u
c s—c vy
Applying C, = C, + C;
1]a s A
=>—|b s U
c s vy
Ale 1 A
>—|b 1 u
c 1 vy
ApplyingR; - Ry —R; R, > R, — R3

A
=0 wherer =;

=0

=0
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129

130

131

=>r—2b—c 0 u—vy|=0
c 1 y

= Sl -0 -w - @-a-b] =0
>bA—-—p)—cA—p)—alp—y)+bp—y)=0
= —alp—-y)+bA-—p+pu—y)—cl-p) =0
> —au-y)+b@A—-y)—c(A—w) =0
Sau-y)+by—-AD+c@-pw =0

(d)

Let A=

x+2 x+3 x+a
x+4 x+5 x+b
x+6 x+7 x+c
Applying C, = C, — C; ,we get
x+2 1 x+a
x+4 1 x+0b
x+6 1 x+c
Applying R, > R, — Ryand R3 - R; — Ry

A=

x+2 1 x+a

= A=| 2 0 b—a
4 0 c—a
=—1(2c — 2a — 4b + 4a)
= A=22b—-c—a) ..(0)
Since, a, b, ¢ are in AP.
a+c
2

~ A=2(a+c—c—a)
=0 [from Eq. ()]
()
cos(A—P) cos(A—Q) cos(A—R)
cos(B—P) cos(B—Q) cos(B—R)
cos(C—P) cos(C—Q) cos(C—R)

cosAcosP + sinAsin P
cosBcosP +sinBsinP cos B cosQ + sin B si
cosCcosP +sinCsinP cosC cos@Q + sinC si
The determinants can be rewritten as 8
determinants and the value of each of these 8
determinants is zero.
cosA
cosB cosB cosB
cosC cosC cosC
Similarly, other determinants can be shown zero.

(b)

cos A cos Q + sin A si:

cosA cosA

ie,cos Pcos Q cosR =0

x™ sinx cosx
. Nt ntm
We have, A(x) = |n! sin—  cos—
a a?® a
dTl dTL dn
n .
_— ——sinx ——cosx
ar (AGO] dx™ dx™ dx™
—|A(x)] = . /T nm
dxm n! sin (—) cos (—)
2 2
a a?® a

(- Differentiation of R, and R; are zero)

132

133

n! sin (x + %) cos (x + nz_ﬂ)
n! sin (nz_n) cos (nz_n)
a a? al

= [A™(x)]x=0
n! sin (0 + nz_n) cos (O + E)

2
sin (%) cos (nz—ﬂ)

a a?

n! sin (%) cos (n7)

a3
. /MT nT
n! sin (—) cos (—)

n!

2 2
a a? a3
=0 (+~ Ry and R, are identical)
(a)
1 log,y log, 3
Let, A= |log, x 1 log, z
log,x log,y 1

=1(1-log, y logy )

—log, y (logy x —log, z log, x)

+ logy z (log,, x log, y —log, x
=(1-log,3)—log,y (logy x —logy, z log, x)

+ log, z (logy x log, ¥y — log, x)
=1-1)-(1- log, ylog, x) + (log, zlog, x —
1=0 (Since,logxylogyr=1)
=0-(1-1)+(1-1)=0
(b)

Given determinant is

15! 16! 17!
16! 17! 18!
17! 18! 19!
Applying C; = C; — €1, (3 = (3 — (;
15! 15x 15! 16 x 16!

16! 16 x 16! 17 x 17!
17! 17 x 17! 18 x 18!
1 15 16x 16
1 16 17x17
1 17 18x18
—R,,R, > R, — Ry
0 -1 -33
=@snaen@a7lo -1 -3s
1 17 18x18
=2 x (150)(161)(17")

A=

A=

= (151)(16D)(17))

Applying Ry = R,

134 (b)

We have,
111 1
123 4
136 10
141020
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135

136

1111

_ (012 3] ApplyingR, > R; — Ry, ]
10259 [R3 > R3 —R;,Ry, >R, — Ry
03919
1 2 3
=12 5 9
3 9 19
123 Applying R, = R, — 2Ry,
=01 3 R, — R, — 3R ]
0 3 10 3 3 1
=(10-9) =1

(<)
The homogenous linear system of equations is
consistent ie, possesses trivial solution,

2 3 5
ifa=|1 k5 |#0
k —12 —14
= 2(—14k + 60) — 3(=14 — 5k) + 5(—=12 — k?)
%0

= 5k2 + 13k — 102 # 0
= (5k — 17)(k + 6) # 0

17
>k + —6,?
(o)
We have,
b? + c? ab ac
ab c® +a? bc
ca ch a’? + b?
1 a(b? + c¢?) a’b a’c
= ab? b(c? + a?) b%c
c’a c?b c(a? + b?)
[Applying R; = Ry(a), R, © R;(b),R; © R3(c)]
1 b? + c* a? a?
= Eabc b? c? +a? b?
c? c? a? + b?
0 —2c? -2 b?
=|[b? c?>+a? b? |ApplyingR; > Ry —
c? c? a? + b?
(R2 + R3)
=4 a?b?c?

~ ka®b?c? = 4a®b%c? >k =4

137

138

139

140

141

(a)
We have,
y+z x vy
zZ+x z x
x+y y z
~ 2(xZ-|—+yx+z) x+§+z x+}3:+z App
- R, > R;-
xX+y y z
2 1 1
=x+y+2)|z+x z x
x+y y z
0 1 1
=(x+y+2)| O z x| Applying C;
xX—z y z
- C; —C; — (3
Hence, the repeating factor is (z — x)
(d)
4+x*> -6 -2
-6 9 + x? 3
-2 3 1+ x?

=@+ x)[A+xH)(9 +x2?) —9]

+6[—6(1 + x?) + 6] —2[—18 + 2(9 + x?)]

= (4 +x?)(10x? + x*) — 36x2 — 4x?

= 40x? + 4x* + 10x* + x® — 40x2

=x*(x? + 14)

Which is not divisible by x>.

(d)

Since, for x = 0, the determinant reduces to the
determinant of a skew-symmetric matrix of odd
order which is always zero. Hence, x = 0 is the
solution of the given equation.

(c)
b? + ¢? a? a?
b? c? + a? b?
c? c? a® + b?
0 c? b?
= -2 bZ C2+a2 b2 [R1_>R1_
c? c? a® + b?
(Rz + R3)]
0 c? b2
=2 @ o) (B
c> 0 a?
= —2[-c?(b%a® - 0) + b%(0 — a?c?)]
= —2[-2a?b?c?] = 4a®b?c?
(c)
p b c
Wehave,|p+a q+b 2c|=0
a b T
p b c p b ¢
= b c|[t]la q c|=0
a b r a b r
p b c
=0+]a g c|=0
a b r

= p(qr — bc) —b(ar —ac) —c(ab—aq) =0
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142

143

144

= —pqr + pbc + bar + acq =0
On simplifying, we get

P 1 T —»
p—a q—-b r-c
(d)
a+b+2c a
Let A= c 2a+b+c
c a
ApplyingC; - C; + C, + C3
2(@a+b+c) a
=|2(a+b+c) 2a+b+c
2(a+b+c) a a
1 a
=2(a+b+c)|1 2a+b+c
1 a
0 —(a+b+0)
=2(a+b+c)[0 (a+b+0)
1 a
(R1—’R1—R2)
R;—R2—R3
0 -1 0
=2(a+b+c)df0 1 -1
1 a a+2b
=2(a+b+c)d
(c)
Since, -1 <x <0
s x]=-1

Also,0<y<1=([y]=0
and1<z<2>=>]z]=1

-~ Given determinant becomes
0 0 1
-1 1 1
-1 0 2
(b)

For singular matrix,
—X X 2

2 X —x] =0

x -2 —x

=1=[z]

b
b
a+2b+c

b
b
+2b+c
b
b

a+2b+c
0

—(a+b+0)
a+2b+c

+c

Applying C, = C; + C1,C3 = C3+ (4

—X 0 2—x
=12 2+4+x 2-x[=0
x x—2 0
—X 0 1
=>02-x)(2 2+4+x 11=0
x x—2 0
Applying R, - R, — R4
—X 0 1
>2-x)24+x 2+x 0[=0
X x—2 0
—X 0 1
>QR-x)2+x)|1 1 0
x x—2 0

2Q2-2x)2+x)(x—2—-x)=0
>x=2,—2

Given matrix is non —

=0

146

147

148

149

singular for all x other than 2 and — 2.
(c)

a a+1 a-1
-b b+1 b-1
c ¢c—1 c+1

a+1 b+1 c-1
a—1 b—1 c+1
a —b c

+(-Dn

a a+1 a-1
-b b+1 b-1
c c¢c—1 c+1

a+1 a—-1 a
b+1 b—1 -b
c—1 c+1 ¢

+(-Dn

a a+1 a-1
-b b+1 b-1
c c¢c—1 c+1

a+1 a a-1
b+1 -b b-1
c—1 c c+1

+ (_1)n+1

Cz(—)C3

a a+1 a-—1
-b b+1 b-—-1
c ¢c—1 c+1
This is equal to zero only, if n + 2 is odd ie, n is an

= 1+ (-D™2)

odd integer.
(d)
L a2 b
¢ ! a® abc
Given that, |- b? cal=—|1 b3 abc
b abc 1 3 b
% c® ab ¢ anc
abc|l @ 1
= abe 1 b3 1
1 ¢3 1
=0
(*+ columns C; and C; are same)
(b)
X —6 -1
Giventhat,| 2 —-3x x—3[=0
-3 2x x+4+2
X —6 -1
= 5 _Sx _5 = 0 (RZ d R2 - R3)
-3 2x x+2
x -6 -1
=51 —x -1|=0
-3 2x x+2
= x(—x? — 2x + 2x) — 1(—=6x — 12 + 2x)
—-3(6—x)=0

= —x34+7x—6=0
>x*-7x+6=0
> -Dx-2)(x+3)=0

>x=1,2,-3
=~ Option (b) is correct.
()
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151

152

153

154

155

a? b? c?

(a+1)? (Bb+1)? (c+1)?
(a—1* (b-12* (c—1)*

Applying R, = R, — R;

a? b? c?
= 4q 4b 4c
(a—1* (b-1)?% (c—1)*
a?® b? c?
=4 a b c

(a—1)?% (b-1? (c—1)?

Applying R; = R3 — (R; — 2R;)

a® b? c?
=4la b ¢
1 1 1
(a)
. 12
Given, A = [3 5
=>|4|=5-6=-1
- |A2009 _ 542008| _ | 42008
3 008121 50
=1 008”3 5 _[o 5“
—4 2
- | 3 01 6
(b)
-2 —-16 -78
f(1) =|-4 —48 -496
1 2 3
0 0 0
f3)=[-2 -32 -392
1 2 3
2 32 294
and f(5) =10 0 0
1 2 3

[|A — 5|

= 2928

=0

=0

& FADFB) + FB).F(5) + F(5). f(1)

=f(1).0+0+ f(1).0=0=f(3)orf (5
(d)
1 a b+c
A=(x+a+b+c)|1 b c+a [Cy
1 ¢ a+b
—)C1+C2+C3]
1 1 b+c
=(x+a+b+c)la+b+c)|]1 1 c+b
1 1 a+b
=0 [C; - Cy+ (G5
Hence, x may have any value.
(c)
1 k -1
It has a non-zero solution, if|]3 —k —-1[=0
1 -3 1
=>1(-k-3)—-k(B3+1)—-1(-94+k)=0
= —6k+6=0
=>k=1
(a)

x x% 14x3
Given,[y y%2 1+y3|=0
z z%2 14723

156

157

158

159

160

U
=
=

+xyz|1 y y
1 z z

1xx2‘

N N NN NN

N R RN LR
N L RN L R
N o T S = S S ey

=>1+xyz)|1 y y?

1 z z?
=>1+xyz=0
= xyz=-1
(@)
[e] [1] [n* — 6]
[1] [? — 6] [e]
[* — 6] [e] (1]
2 3 3
3 3 2
3 2 3
=209-4)-309-6)+3(6—-9)
=10—-9-9
= -8
(b)
We have,
a b ax+b
b c bx+c

ax+b bx+c 0
a b ax+b

b c bx+c
0 0 —(ax?+2bx+c)

[Applying R; - R; — x]
Ri =R,

= A= (b? —ac)(ac* +2bx +¢)

~A=0

> b?=acor,ax’*+2bx+c=0

= qa, b, c are in G.P. or, x is a root of the equation
ax?+2bx+c=0

A=

> A=

)

(d)

All statements are false.

(b)

Applying C; — C3 — Cy,we get

1 a a’ -1
A= |[cos(p —d)a cospa 0
sin(p —d)a sinpa 0
= (a® — 1{sinpacos(p —d) a
—cospasin(p — d) a}

= (a? — Dsin{—(p — d)a + pa}
= A= (a? — 1)sinda
Which is independent of p.
(c)

at+x a—x a-—x
Given,la—x a+x a—x|=0

a—x a—x a+x
Applying C; = C; + C, + C3 and taking common
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161

162

163

(3a — x)from C;,we get

1 a—x a—x
1 a+x a—x
1 a—x a+x

(Ba—x) =0

1 a—x a—x
= (3a — x) 2x O
—0 [Rz - Rz ]
R; > R; — Ry
= Ba—-x)4x?) =0
= x =3a,0
(a)

Since, the given equations are consistent.

2 3 1
3 1 =-21=0
a 2 -b

=>2(-b+4)—-3(-3b+2a)+1(6—a)=0
= —2b+8+4+9b—-6a+6—a=0
=7b—7a=-14

>a—-b=2

(d)

Given,

1 cos x 1—cosx

1+4+sinx cosx 14 sinx—cosx
sin x sin x 1
Applying C; - C3+ C, — C;
1 cosx 0
=|[1+4+sinx cosx O
sin x sinx 1
= cosx —cosx (1 + sinx)
= —Ccosx sinx

Alx) =

1
= ——=sin2x

/2 1 /2
f Ax dx = ——f sin 2x dx
0 2 ),

1[ cos Zx] /2 1
0

2 2 2
(c)
For the non-trivial solution, we must have
1 a a
b 1 b|l=
c ¢ 1

1—a 0 a
=>|b—1 1—b b|=
0 c—1 1
Applying ; - (3 —
[ C; > C,—C3

CZ;]

>1-a)[1-b)=blc—D]+al-1)(c—-1)

=0

1 4 b 4 a
=

c—1 b-1

(1 +1)+ b + ¢
= -

c—1 b—1 -1

c b a

= ty 1T ao1

a—1=

=1

=1

164

166

167

169

a N b 4 c
=
1—a 1-b

(d)

Given system equations are
3x—2y+2z=0

Ax =14y + 153 =0and x+ 2y —33 =0

The system of equations has infinitely many (non-

trivial solutions, if A= 0.

3 -2 1
> A=|[1 -14 15
1 2 -3

=3(42 -30) —A(6 —2) + 1(-30 + 14) = 0
=36—41—16=0

=> A1=5
(c)
sinx Ccosx CcoSXx
Since, [cosx sinx cosx| =0
CosSx cosx Sinx

= sin x(sin? x — cos? x)

— cos x(cos x sinx — cos? x)
+ cos x(cos? x — sinx cosx) = 0
= sin x(sin? x — cos? x)

—2cos?x(sinx —cosx) =0
= (sinx — cos x)[sin x(sin x

+ cosx) —2cos?x] =0
= (sinx — cos x)[(sin? x — cos? x)

+(sinx cos x — cos?x)] = 0

= (sinx — cos x)? [sinx + cos x + cos x] =0
= (sinx — cos x)? (sinx + 2cosx) =0
= Either (sinx — cos x)? = 0
or sinx +2cosx) =0
=Eithertanx = 1 ortanx = -2
= Either x =% or tanx = —2

Asx € [—%,ﬂ,tanx €[-1,1]

Hence, real solution is only x =

(@)

Applying Ry = Ry + R3 — 2R,, we get
000x+z—2zy

456 y

567 z

xyz 0

A=

4 5 6
=—(x+z-2y)|5 6 7
X y z
0 -1 6
0 -1 7
x—2y+z y—z z
Applying C; - C; + C3
—2C2andC2—>C2—C3]

= —(x+z — 2y)? |:1
(9

=—(x+2z-2y)

6| _(r_ 2
7|—(x 2y +z)
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170

171

172

Wehave,a =1+ 2 + 4 + 8+... upto n terms

DY itk WP
=1(5=)=
3n—1

b=1+3+9+...upton terms= 5

n

and c =1+5+ 25+...upto n terms=> "

a 2b 4c 2"—-1 3"—1 5"—-1
2 2 21=2 1 1 1
2" 3" 5" 2" 3n 5n
2" 3" 57
2" 3n 5n

=2X0=0 [-tworows are identical]

(d)

c1l0
LetA=|1 ¢ 1| =c(c? - 1) — 1(c — 6)
61c
=8cos30 —4cosO+6
(b)
We have,
12 22 32
A= |22 32 42|
32 4?2 52
1 3 5
= A=|(4 5 7| ApplyingC, = C, — C;and C3 —
9 7 9
1 3 2
=>A=|4 5 2| ApplyingC;—-C3—20C,
9 7 2
1 3 1
=>A=2[4 5 1
9 7 1
1 3 1
=>A=2(3 2 0| ApplyingR, > R, —R{,R3 =
8 4 0
R3 — Ry
=>A=2X%X—-4=-8
(a)
We have,
x a b
a x b
a b x
X a b

=la—x x—a 0

a—x b—a x-b

Applying R, - R, — Ry

[ R3; = R3 — Ry ]

X a b

-1 1 0

a—x b—a x-—0»>b

x+a+b a b

=(x—-a) 0 1 0
0 b—a x-b
Applying

[61—’61"‘62"'63]

=x—-a)(x+a+b)(x—>b)

=(x—-a)

[Expanding along

173

174

176

177

€]

(©

We have,

[x] +1
[x]
[x]

1 0
0 1 -1
[x] [yl [z]+1
[Applying Ry - Ry — R3]
R, > R, — R,

SA=[z]+1+[y]+[x]=[x]+[y]+[z]+1
Since maximum values of [x],[y] and [z] are 1,0
and 2 respectively

~ Maximum value of A=2+1+0+1=4

[v] [2]
l+1  [Z]
I [zl +1

-1

A=

= A=

(c)

We have,

a 2b 2c

3 b c¢|=0

4 a b
a—6 0 0

= 3 b c¢|=0 ApplyingR, > Ry — 2R,
4 a b

= (a—6)(b*—ac) =0 = b? =ac = b3 =abc

(d)
a b 0
Wehave,A=[(0 a b|=0
b 0 a

= A=a(a’?—-0)—b(0—b?) =ad+ b3
3
= a*+b3=0 :>(2) =-1

b
(%) is one of the cube roots of —1.
(b)
We have,
b+c c+a a+b a b ¢
a+b b+c c+al=klc a b
c+a a+b b+c b ¢ a

Applying C; « C; + (C; + C3) on LHS, we have

2@a+b+c¢c) c+a a+b a b c
=>|2(a+b+c) b+c c+al=kl|lc a b
2(a+b+c) a+b b+c b ¢ a
at+b+c c+a a+b a b c
=>2la+b+c b+c c+al=k|lc a b
a+b+c a+c b+c b ¢ a

Applying C, = C, — C;,C3 = C3 — C; on LHS, we
have

a+b+c —-b —c a b c
=>2la+b+c —a -bl=k|c a b
a+b+c —c -—-a b ¢ a
Applying C; = C; + C, + C3 on LHS, we have
a —-b —c a b c
=|c —a —-b|l=k|lc a b
b —c -a b ¢ a
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178

179

180

181

182

183

a b c a b c
=2|c a bl=k|lc a b
b ¢ a b ¢ a
(b)
all
LetA=|1 b 1|=abc—(a+b+c)+2
11c¢

“A>0=>abc+2>a+b+c

= abc + 2 > 3(abc)'/3

[ AM > GM = %b“ > (abc)1/3]

= x3 + 2 > 3x, where x = (abc)/3
5x3-3x+2>0>(x—-12%x+2)>0
=>x+2>0=x>-2= (abc)/? > -2
= abc > -8

(@)
Applying R; = R; — R (cos 8) + R,(sin )
cosa —sina 1
sina  cosa 1
0 0 1+ sinf — cos B

= (1 + sin B — cos B)(cos? a + sin? a)

=1+ sin 3 — cos 3, which is independent of
(d)

Given, A = B~! AB

= BA = AB

~ det(B™1AB) = det(B~1BA) = det (4)

(d)

Given, matrix is singular.

0 1-2
-1 0 3
A-30
= 4+1(0-6)+1(3) =0
=>—-6+31=0

= 1=2

(a)

We have,

456x
567y
678z
xyz0

4 5 6 x
1012142y
6 7 8 z
xy z 0
456x
0000[
6782z
xyz0
=>|Al=0 [+v2y=x+2Z]
(9

Puttingr = 1, 2, 3, ..., n and using the formula

Zl=nand2r=@

Therefore, =0

1Al =
= |A| =

[Applying R, = 2 R;]

= |A] =

Applying R, = R, — (Ry + R3)]

184

185

186

187

188

n

Z(Zr—1)=1+3+5+...=n2
n n
nn+1) n?2+n+1 n®+n
n? n? n+n+1

n
r=1
=56

Applying C; - C; — (5,0, » C; — C3
0 0 n
0 1 n®+n
-n—-1 —n—-1 n*+n+1
=>n(n+1) =56
>n’4+n-56=0
>m+8)n—-7)=0
>n=7 (n=#*-8)
(@)

a a?-bc
b b?—-ac
c c®>—ab
a—b (a—b)(a+b+c)
b—c (b—c)(a+b+c)
c c®>—ab

0 1 a+b+c
0 1 a+b+c
1 ¢ c?2—ab
(+ rows R and R, are identical)

()
vdetM) =r?2—-(r—-12=2r—-1
~ det(My) + det(M,)+...+det (Myq05)
=1+3+5+...4+4015
2008
= ——[2+ (2008 - 1)2]

= 2008(2008) = (2008)2
(b)

1 o w?
w w? 1
w? 1 w
Applying C; —» C; + C, + C3

R1>R1—-R;
RZ _)RZ —R3

=N

=(a=b)(b—0) =0

1+w+w? o o?
=l+w+w0? 0? 1|El+to+0®=0)
l14w+w? 1 w
0 w w?
=10 w? 1
0 1 w
=0
(a)
1 (,()n wZn
Given, A= | @™ 2" 1
wZn 1 a)n
— 1(w3n -1 - wn(wZn _ wZn) + wZn(wn
_ w4n)
=11-1) -0+ 0™ (0" —w") [+w3-1]
=0
(a)
Given,
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189

1 1 1
a b c
a® b3 3
—C, 03> C —

1 0 0
a a—0>b a—c
@ a®—-b3 ad-c3
Cs]

1 0 0
a 1 1
a® a’?+ab+b? a?+ac+c?
= (a—b)(a—c)(c?+ac—ab— b?)
=(a—-b)(b—-c)c—a)(a+b+c0)
(c)
We have,
b+c a a
b c+a b
c c a+b
2(b+c) 2(c+a) 2(a+b)
b c+a b
c c a+b
Applying Ry = Ry
+2R, + R,
b+c c+a a+b
b c+a b
c c a+b
b+c c+a a+b
—C 0 —a
—b —a 0
Applying R, - R, — R4,
Rs > Rs — R,
= A= 2{(b +¢)(0 — a®) — (¢ + a)(0 — ab)
+ (a + b)(ac — 0)}
= A= 2{—a?(b + ¢) + ab(c + a) + ac(a + b)}
= A= 2(—a*b — a*c + abc + a?b + a®*c + abc)
= A= 4 abc

A=

= A=

> A=2

> A=2

190

191

192

193

(d)
logs729 logs 5 | _ [logs3°  logs5
lOgS 27 logg 25| 10g5 33 10g32 52
6logs3 logs5
= 2
3logs 3 Elogg 5
= 6logs 3logs 5 — 3logs 3logz 5
=6—-3=3
logs 5 logys 5 logs 5 logss 5
And = 2 2
logs 9 log5 9 logs 3 logs 3
logs 5 §log3 5
2logs 3 2logs 3
2
= 2logs 3logs 5 — §log5 3logz 5
_5 2 4
-7 33
Now, logs729 logs 5 | ‘logg logz7 5| _
logs 27 logg 25( [logs 9 logs 9
3.2=4
3
Take option(d),

log; 5.logs 81 = log; 81 = log; 3* =4

(o)
a—x c b
Given,| ¢ b—x a |[=0
b a c—Xx
Applying Ry - R{ + R, + R;
1 1 1
>(@a+b+c—x)|c b—x a |=0
b a c—Xx
1 0 0
=> (a+b+c—x)|c b—x—c a—c | =0
b a—>b c—x—>b

> (a+b+c—x)[1(b—x—c)(c—x—b)
—(a=c)(a—-b)]=0

= (a+b+c—x)[bc—xb—b%?—xc+x?+ bx
—c?+cx+bc
—(a?—ab—ac+bc)] =0

= (a+b+c—x)[x*—a?—-b?>—c?>+ab+bc
+cal=0

=>x=a+b+corx?
=a’+b?>+c? +ab+bc+ca

1
=>sz0er=a2+b2+c2+§(a2+b2+c2)

>x=0o0rx=+ \/ (a? + b?% + ¢c?)

(d)

We have,
1 1 1

A= abc<1+—+—+—> =abc X0
a b ¢

(a)

Applying Ry = R; + R3,we get
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194

195

196

197

198

199

1-i o+ w?-1
1—i -1 w? —1|=0
- —-l4+w-—i -1
[ w? + w = —1, so R;and R,become identical]
()

Zn 1 5
N

U, = an 2N+1 2N+1

n=1
z nd  3N2 3N
N(N +1
% 1 c
N(N +1)(2N + 1
Ll )6( ) aN+1 2N+1
2
NN +1
<¥> 3N2 3N
2
NN+D| 8 1 5
—— " | 4AN+2 2N+1 2N+1
12 I3yv+1) 382 3N
Applying €3 = C3 + C,
NN+ 6 1 6
—— " | AN+2 2N+1 4N+2
120 lsyv+1) 3N2 3NN +1)
= 0 ( two columns are identical)
(c)
215 342 511
6 7 8
36 49 54

= 215(378 —392) — 342(324 — 288)
+ 511(294 — 252)

—3010 — 12312 + 21462 = 6140

Which is exactly divisible by 20

(a)

det(471adj A) = det(4™1) det (adj A)

= (detA)!(det4)3"1 = detA

(d)
1 sin 0 1
A = |—sinb 1 sin 0
-1 —sinB 1
= 1(1 + sin? ) —sin O(—sin 0 + sin0) + 1(sin? O
+1)

=2(1+sin?0)

Since, the maximum and minimum value of sin? 0
is 1and 0.

~ Al € [2,4]

(d)

Since, the first column consists of sum of two
terms, second column consists of sum of three
terms and third column consists of sum four
terms.

snm=2X3x4=24

(<)

Given,aq, a,, az, ... EGP

200

201

202

= loga4,loga,, ... EAP
= loga,, loga,,q,l0ga,,, ... EAP
_ logan+;og Ant2 (1)

= logan4q

__logan4ztloganys

Similarly, log a4 = 5 ..(ih)
and log a7 = w (i)
loga, logani: logan,,
Given, A= |loga,,+3z loga,is logay.s
loganie logany; loganis
Applying C, — C; — %
loga, 0 loga,s
A= |loga,,3 0 loga,.s|=0
loganie 0 loganis
(a)
1 o -w?/2 11 o ?
1 1 1 =-3 1 1 -2
1 -1 0 1 -1 0
Jtot+te® o o
=—= 0 1 =2 (=G +G+
0 -1 0
C3)
0w @?
=-Z10 1 =2 “1+w+w?=0)
0 -1 0
=0
(a)
loge loge? loge®
loge? loge® loge*
loge® loge* loge®
loge 2loge 3loge
= |2loge 3loge 4loge
3loge 4loge 5Sloge
123 111
=1234|=(211
345 311

(Using C, = C;, — C1,C3 = C3 — C3)
= 0[~ two columns are identical]
(b)
Vi3++43 2V5 V5
Vi5++v26 5 V10
3+4V65 V15 5

V13 2v/5 45 V3 2v5 5
vie 5 10|+ |V15 5 10
V65 V15 5 3 15 5

2
V5
V3
3
V2
V5

=V13.v/5.v5

2RE
e

1
+V3.4/5.v/5 |V5
\/_

SRR
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204

206

208

210

-1 2 1
=0+5V3[0 V5 V2|=5V3({/6-5)
0 V3 5
(d)
We can write A= A; + y;A,, where
1 1+xy, 1+xy3
1 1+xy, 1+xy3
1 1+x3y, 1+ x3y3
X1 l4+xy;, 1+x1y3
X, 14+xy, 1+xy3
x3 14+x3y, 1+ x3y3
In A4, use C; = C, — C; and C3 = C3 — C; so that,
1 xy2 xY3
1 x5, x3¥3
1 X3y, x3¥3
proportional)
InA,, C; = C; —y,C; and C3 = C3 — y3C; to get
x 1 1
x, 1 1
x3 1 1
~A=0
(c)

Let A=

A]_:

and A,=

A= =0 (~ C,and C3 are

A= =0 (~ C, and C; are identical)

b?—ab b—c bc—ac
ab—a®> a—-b b?>—ab
bc—ac c—a ab-—a?
b b—c ¢
a a—b b
c c—a a
b b ¢
a a b
c ¢ a
= 0 (** two columns are same)

(d)
x+1 w
0w X+ w?
w? 1 X+ w
x+ 1+ w+ w? w w?
2
2

=(b-ab-a)

=(a—b)? (C; = G+ C3)

wz
1
+

=lx+l+tow+o0? x+ o? 1
x+l+w+w 1 X+ w
Ci - Ci+Cy+C3)
1 w W
1 x+ w? 1
1 1 X+ w
=x[H{(x + 0)(x+w) — 1} + w{l —(x+ w)} +
w?{1 - (x + w?)}]
=x[(x*+wx+wix+wd—1+w—wx—w
+ w? — w?x — w*]
:x3 ( (U3 — 1)

(b)

Given, f(x) =

2

=x (*1+w+w?>=0

2

X 1+sinx cosx
1 log(1+x) 2
x? 1+ x? 0

211

212

213

214

=x{-21+x3)}-(1

+ sin x) (—2x?)

+ cos x{1 + x% — x?log(1 + x)}
= —2x — 2x3 + 2x?

+ 2x?sinx

+ cos x{1 + x% — x?log(1 + x)}
=~ Coefficient of x in f(x) = —2.
()
Clearly, the degree of the given determinant is 3.
So, there cannot be more that 3 linear factors.
Thus, the other factor is a numerical constant. Let

it be A. Then,
—2a a+b a+c
b+a -2b b+c|=Aa+b)b+c)(c+a)
c+a c+b -2
Puttinga = 0,b = 1 and ¢ = 1 on both sides, we
get
0 1 1
1 =2 2|=A%X1%Xx2x1=2>21=>1=4
1 2 =2
(b)
We have,
1 w? w°
0w 1 w*
w® wt 1
1 1 w?
=1 1 w
w? w 1
=2—(w?-w)=2-(-1)=3
(b)

Applying C; = C; + C, + C3 and taking common
(a+ b+ ¢) from C;, we get

1bc
lca
lab
Applying R, - R, — Rjand R; = R; — R, we get
1 b c
0 c—=b a-c
0 a-b b—c
=(a+b+c){—(c—b)?—(a—b)(a——c)}
=—(a+b+c)a®+b?+c?—ab— bc— ca}
=—%(a + b + c){2a? + 2b? + 2¢? — 2ab — 2bc —

2ac}

(a+b+c)

(a+b+c)

=—%(a+b+c){a—b)2+(b—C)2+(C—a)2}

Which is always negative.

(0)
In a AABC, we have
a b c

sinA  sinB  sinC
= bsind =asinBcsind =asinC

a? bsinA csinA
“~ |bsind 1 cos A
csin4d cosA 1
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215

216

217

2

a asinB asinC
= |asin B 1 cos A
asinC cosA 1
2l 1 5 51? B sin fl Taking a common fr
= a” sin cos
S cosd 1 R; and C; both

a?{(1 — cos? A)
—sinB(sinB — cos Asin C)
+ sin C(sin B cos A — sin C)}
a?{sin? A — sin? B
+ 2sin Bsin C cos A — sin? C}
a?{sin(A + B) sin(A — B) — sin? C
+ 2 cos Asin Bsin C}
a?[sin C {sin(A — B) — sin C}
+ 2 cos Asin B sin C]
a?[sin C{sin(A — B) —sin(4 + B)}
+ 2 cos A sin B sin C]

= a?[sinC X —2cos Asin B + 2 cos AsinB sin(C]
=0
(b)
a a*> 1+a® a a*> 1| |a a* ad
b b?> 1+b3[=|b b?> 1|+ |b b? b3
c ¢ 1+¢3 c ¢ 1 c ¢ ¢3
=0
a a*> 1 a a*> 1
= |p b? 1|+abc|lp b? 1[=0
c ¢ 1 c c* 1
a a* 1
=>@+4+abc)|p b2 1|/=0
c c* 1
a a* 1
[ b b?2 1|#0
c ¢ 1
= 14+abc=0
= abc = -1
(b)
x + w? 1) 1
1) w? 1+x|=0
1 x+ow w?
Applying C; - C; + C, + C3
X w 1
x w? 14x|=0 (“1+w+w?=0)
X x+w w?
= x = 01is one of the values of x which satisfy
the above determinant equation.
(a)
We have,
456x
567y
|A| = 678z
xyz0
000x—2y+z
Sa=|5%7 > Applying Ry = Ry
678 z —2R, + R;
xyz 0

218

219

220

221

0000

_|567y “ x,y,z are in A.P.
= Al=167g7 [.-.x—2y+z=o
xYz0
= 4] =0
(a)
(ei“ + e‘i“)z (ei“ - e‘i“)z 4
Given, A= |(eif + e—iﬁ)z (el — e—iﬁ)z 4
(e +e) (er—e)

Applying C; - C; — C,

4 (ei“ — e‘i“)z 4

4 (et —emiF) 4

4 (eiy - e‘”’)z 4

= 0 (** two columns are same)

Hence, it is independent of a, § and y.

(b)

Let A be the first term and R be the common ratio
of the GP. Then,

a=ARP1=loga=1logA+ (p—1)logR
b=AR91=>logh=1logA+ (q—1)logR
c=AR"1=logc=1logA+ (r—1)logR

Now,

loga p 1
logh q 1
loge r 1
(-1 logR p 1
=[(g—=1) logR q 1
(r—1) logR r 1
r—1 p 1
=logR=|g—1 q 1|[ApplyingC; - C; —
r—1 r 1
(logA) C3]
0 p 1
=logR |0 q 1|=0[ApplyingC; - C; —C; +
0 r 1
Cs]
(0

We know that the sum of the products of the
elements of a row with the cofactors of the
corresponding elements is always equal to the
value of the determinant .ie, |A].

(d)

“a,b,c,d,eand f are in GP.
sca=ab=ar,c=ar?d=ar?e=ar*andf =

ar
a?> d* «x a®? a*r® «x
b2 €2 y|=lazr2 a2ty
2 f2 2t g0 4
1 1 x
=a*r®[r? 2 y|l=0
rt rt gz
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222

223

224

225

226

227

Thus, the given determinant is independent of x, y
and z.
(a)

1 log,y log,z
log, x 1 logy, z

log,x log,y 1
=1(1 —logy zlog, y)
— log, y(log, x — log, x log,, z)
+1logy z (log,y log, x —log ,x)
= (1 —logy y) —logy y (logy x —log, x)
+log, z(log, x — log, x)
=(1-1)-04+0=0

(d)

1 1 1 1 0 0

1 1-x 1 |=|1 —x 0 gzzgz:gl]
11 14yl 1 o 376
= —Xxy

(9

x Yy z| (x y z

~x Yy z=|-x y z| [Ry>Ry+Ry)
X -y z 0 0 2z

=2z(xy + xy) = 4xyz

On comparing with kxyz, we get k = 4

(b)

Applying Ry =» R; + R, + R3 and taking common

(2x + 10) from R{,we get
1 1 1
(2x+10)[2 2x 2|=0
7 6 2x
1 0 0
> (2x+10)|12 2x-2 0 =0
7 -1 2x—17

[C3 = C3 —Ciand C; — C; — (4]
=> (2x+10)2x—-2)2x—-7)=0
>x=-51,-
x 2
Hence, other roots are 1 and% or1and 3.5
(b)
xZ y2 ZZ
Let; = X'F = Yal’ldc—2 =7
Then the given system of equations becomes
X+Y—-Z=1,X-Y+Z=1,-X+Y+Z=1
1 1 -1
1 -1 1
-1 1 1
Clearly, |A| # 0. So, the given system of equations
has a unique solution
(9
Applying Ry = Ry + R, we get
2 2 1
cos?0 1+ cos?8@ cos? 0

4sin40 4sin40 14+ 4sin40
Applying C; = C; — 2C3,C, —» C, — 2C5

The coefficient matrixis 4 =

=0

228

229

230

0 0 1
—cos?0 1 —cos?9 cos? 0
—2—4sin40 —-2-—4sin40 1+4sin40

= [cos?0(2 + 4sin40) + (1
—cos?20)(2+4sin46)]=0
= [2c0s?0 + 4cos?0sin4 0 + 2 + 4sin40
—2cos? 8
—4c0s?0sin40] = 0
= 2+4sin40 =0

=0

= sin46 = 3
(@)
a a* a*+1
Given determinant, A= |p b2 p3+1|=0
c ¢ c3+1

On splitting the determinant into two
determinants, we get

1 a a? 1 a a?
A=abc|1 b b?l+|1 b b2|=0
1 ¢ c? 1 ¢ c?

= (1 + abc)[1(bc? — cb?) — a(c? — b?)
+a?(c—b)]=0

= (1+abc)[(a—b)(b—c)(c—a)]=0

Since a, b, ¢ are different, the second factor cannot

be zero.

Hence, 1+ abc =0

(b)
We have,
a a’*—bc 1
b b?—ca 1
c c?—ab 1
a a* 1 a —bc 1
=|b b% 1|+|b —ca 1
c ¢ 1 c —ab 1
a a* 1
=|b b? 1
c c¢? 1
1 |a* —abc a| Applying Ry = Ry(a)
“be b? —abc b|R,; = Ry(b),R; — R3(c)
c? —abc clinthe IInd determinant
a a* 1 a’> 1 a
=|b b? 1|—|(b%2 1 b
c c¢2 1 c> 1 ¢
a a* 1 a a*> 1
=|pb b? 1|—-|p b* 1/=0
c c? 1 c c* 1
(d)

Given that, x®y? = ™, x¢y® = e

= Y ac= [t T

a b
c d
= alogx+blogy =m

> clogx +dlogy=n

By Cramer’s rule

Ay

] _ 4 dlogy =
ogx—A3 an ogy—AS
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231

232

233

234

235

= x = e1/83 and y = eh2/%s

(d)

Clearly, x = 0 satifies the given equation

()

100 11! 12!
LetA=|11! 12! 13!
12! 13! 14!
1 11 11x12
=10!111121f1 12 12x13

1 13 13x14
Applying R, - R, — Ry and R3
1 11 11x12
=10l111121f0 1 24

0 2 50
= (10!11!12!)(50 — 48)
=2-(10'11!12")

(@)

We have,

- R; — Ry

sinx cosx CoOSXx
cosx sinx cosx
cosx cosx sinx
Applying C; —» C; + C, + C5
sinx +2cosx cosx

sinx +2cosx sinx cosx

sinx +2cosx cosx sinx
1 cosx cosx

1 sinx cosx
1 cosx sinx
ApplyingR, - R, —R{,R; - R; — R4
= (2cosx

1 CcoS X cos x

0 sinx-cosx 0

0 0 sinx - cos x
= (2cos x + sinx)(sinx -cosx)? = 0
~ tanx = —2,1 Buttanx # —2, because

=0

Cos x

= =0

= (2 cosx + sinx) =0

+ sinx) =0

it does

not lie in the interval [ — %g].

~tanx =1
So, x = I
4
(@)
(@*+a*)? (a*—a™™)? 1
(bx + b—x)z (bx _ b—x)z 1
(c*+c™)? (X*—c™?2 1

Applying C; = C; — C,

4 (a*—a™? 1

4 (b*—b7%)? 1|=

4 (c*—c™)? 1

1 (@—a™)? 1

41 (b*-b%)? 1| =0 (~two columns are
1 (c*—=c™)? 1

identical)

(9

Given matrix is non-singular, then

210

023

004

=0

236

237

238

239

=>A21—-0)#0
2> A#0
(d)
a? b? c?
LetA=|(a+1)2 (b+1)? (c+1)?
(a-1D* (B-1* (c—1?
Applying R, = R, — R
a? b? c?
4a 4b 4c
(a-1D* (b-1* (c—-1)7?
a? b? c?
a b c
(a=1)% b-1D* (c-1?
Applying Rz = R3 — (Ry — 2Ry)
a? b? c?
a b ¢
1 1 1
()
Let f(x) = agx? + a1x + a,
and g(x) = byx? + byx + b,
Also, h(x) = cox? + c1x + ¢,
f(x)
Then, A(x) = |2ayx + a4
Zao
f(x) glx) h(x)
=X Zao Zbo 2C0
2a, 2by 2cy
f(x) glx) h(x)
= 0 + 2 aq bl C1
Qo bo Co
= 2[(by1¢o — boc1)f (x) — (a1co — apcy)g(x)
+ (a1bo — agby)h(x)]
Hence, degree of A(x) < 2
(d)
Applying C; — C; + C, + C3, we get
2x+y+z) y+z z+x

=4

=4

h(x)
2bgx + by 2cox + ¢4
2b0 ZCO
f(x) glx) h(x)
+| a4 b, C1
2ay 2by 2cy

g(x)

x+y+z y z
0 y—2z Z—X
2 y—z z+x
=@+y+n|l ¥y oz
0 y—-z z—x
Applying R, - 2R, — R
2 y+z z+x
=(x+y+2)|0 y—z z—x
0 y—z z—x
=0 [~ two rows are identical]
(d)

1+a 14+ax 1+ ax?
Given, f(x) =|1+b 1+bx 1+ bx?
1+b 14cx 14 cx?
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240

241

242

1+a a(x—1) ax(x—1)
=>fx)=|1+b b(x—1) bx(x—1)

1+b c(x—1) cx(x—1)
l+aaa
=x—-—Dx(x—1)|1+b b b|=0
l+ccc
(+ two columns are same)
(9
We have,
ax* + bx3 + cx? + 50x + d
x3—14x% —x 3x+2
= 4x+1 3x x—4
-3 4 0

On differentiating with respect to x, we get
4ax3 + 3bx? + 2cx + 50
3x2—-28x -1 3

=l 4x+1 3x x—4
-3 4 0
x3—14x> —x 3x+21
+ 4 3 1
-3 4 0
Now, put x = 0, we get
0o -1 3 0O 0 A
50=|1 0 —4|+|4 3 1
-3 4 0 -3 4 0
= 50 = 251
> A1=2
(d)
x%+x x+1 x-2
We have, |2x2 + 3x — 1 3x 3x — 3| =
x> +2x+3 2x—1 2x-—1
Ax — 12

On putting x = 1 on both sides, we get

2 2 -1
4 3 0|=A-12
6 1 1
Applying ¢; = €, — (;
0 2 -1
=1 3 0]|]=4-12
51 1
=> 2D+ (-1)(-14) = A—12
> A =24
(@)
x+a B y
We have, | y x+p a |=0
a B x+y
ApplyingC; - C; + C, + C3
x+a+p+y B y
> |x+a+f+y x+pB a |=0
x+a+p+y 14 x+y
1 B Y
>@x+a+p+y)|l x+p a |[=0
1 B x+y

ApplyingR, - R, —Ryand R3 - R3 — R4

243

244

246

247

248

249

251

1 B v
0 x a—vy
0 0 x
> (x+a+f+y)x*2—-0)=0
>x=0orx=—(a+L+y)
(b)

We have,

1/a 1 bc
1/b 1 ca
1/c 1 ab

=> x+a+pB+y) =0

A=

abc
abc

. Applying Ry = Ry(a),
c abc

1

1

R, = R,(b)and R; — R5(c¢)

a 1
b 1
c 1

[Taking abc common from

(b)

We have, |A| # 0. Therefore, A1 exists
Now, AB = AC

= A"1(AB) = A"1(AC)

= (A"'A)B = (A"14A)C > B =C

()

Applying C; = C3 — w Cq, we get

a bw? aw a bw? 0
bw c  bw? =|bw c 0]/=0
cw? aw c cw? aw 0
(d)
a+b a+2b a+3b
a+2b a+3b a+4b
a+4b a+5b a+6b
at+b a+2b a+3b R, >R, —R;
= b b b (R —~R;—R )
2b 2b 2b 3 78 T2
=0 (+~ R, and R; are proportional)
(c)

Applying R; = R — (R, + R3), we get

0 -2z -2y
y zZ+x y
z z x+y

=2z(xy + y? —yz) — 2y(yz — z%> — x2)
= 2xyz + 2y%z — 2yz? — 2y?z + 2yz? + 2xyz

=4xyz

(b)

We have,

d 1 0 0 x b b x b b

E(A1)=axb+0 1 0|l+|la x b
a a x a a x 0 0 1

g A R A R M BT

(d)
Applying C, —» C;, — C4,C3 = C3 — C5, we get
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1990 1 1 n
1991 1 1|=0 Z(a—l) n 6
1992 1 1 a=1
253 (b) n
We have, Z A, (a—1)? 2n®> 4n-2

1+ a1b1 + a%bf 1+ a1b2 + a%b% 1+ a1b3 .

(a—1)3% 3n? 3n%2-3n
=11+ azbl + a%b% 1+ azbz + a%bzz 1+ a2b3 .

n
A a=1 az=1
n

1+ agh; + a3b? 1+ agh, + a%b? 1+ aybs- w7
1 a; ai||1 by b? = Z Aq
=>A=|1 a, di||1 b, b2 a=1
1 a; a?llt by b2 nn-1) n 6
= A= (a1 — a)(az — as)(as — ;) (by — by) (b n(n— Di2n—1)
~ bs)(bs — by) = 5 2n®  4n-2
254 (b) 2
a b1 (M> 3n® 3n?2-3n
LetA=|a, b, c3|=5..() 2
as bs c3 =
byc3 —bsc, ca3 —cza;  cybz —c3b; = Z Aq
. |bsc; —bycs  c3a; —cias  aszhy —aqbs a=1 6 n 6
bicy —byc; cia; —cya;  aib, —ayby _nn-1 4n—2 2m% 4n—2 |=o0
ladj A| = (5)37! [from Eq. (i)] 120 13,2230 3103 3n2—3n
=52 =25 (~ |adjA| = |A|"Y) 257 (d)
255 (b) B =542
Leta # 0. Then, = det(B) = det(542) = 53[det(4)]?
| +ax?  ab ac =125(6)? = 4500 [givendetA = 6]
A=—-| a*b b?+x*  bc |([Applying |, cg ()
a’c be  c*4x? x 1+4sinx cosx
Ci—a Cl] Given,f(x) =1 log(1+x) 2
= A x? 1+ x? 0
1 a(a® +b? + ¢ +x?) ab ac =x{-2(1 +x3)}— (1 +sinx)(—2x?)
=—|b(a®+b%? +c? +x2) b?+x? bc +cosx {1 +x2 — x%log(1 + x)}
c(a? + b? + c? + x?) bc c? + x? — x — 2%3 4 2%2 + 2x2 sinx
[Applying C; = C; + b C, + ¢ (5] +cosx{1 + x% — x2log(1 + x)}
= A= %(az + b2 42 =~ Coefficientof x in f (x) = =2
a ab ac 259 ()
+x2)|b  b?%+ x2 2b c ; Ae blc cla alb
¢ bac ch_x b+c c+a a+b
=>A=1(a2+b2+cz+x2)b x2 0 L 0 0 C, > C,—C
a R | bc cla=b) ab-o) ci—w:i—cﬂ
[Applying C; = C; = b €1, C3 > €3 — ¢ 1] bte (a=b) (b-0)
= A= (a? + b? + c? + x?)x* — (@a-b)b-20) blc (c) 2
Clearly, A is divisible by x* hbic 1 1
If a = 0, then also it can be easily seen that A is =(a—b)(b—-c)(c—a)
divisible by x* 260 (b)
256 (a) Since, A(1) = 0and A'(1) = 0 so, (x —
We have, 12is a factor of A(x)
a-1 2 6 261 (d)

A,=|(a—1)?* 2n* 4n-2

On putting A = 0, we get
(a—1)2 3n® 2n?-3n P & &
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262

263

264

265

266

b% + c? a? a?
b? c? + a? b?
c? c? a® + b?

Clearly, it depends on a, b, c.

()

Let A=

t = = 4a?b?c?

10!
11!
12!

11! 12!
12! 13!

13! 14!
1 11 11x12

1 12 12x13

1 13 13x14
1 11 11x12

0 1 24
0 2 50
= 2(101) (11D (12D

= (101)(111)(12})

= (10D(11D)(121)

(b)
. _la b| _ 2 _ K2
s det(4,) = |b a| =a“—b

det(4,) = = a* - b*

a’> b?
b? a?

Z det (4)) = det(4,) + det(4,) +...
i=1

=a?—-b%?+a*—b*+ ..

a? b? a® — b?
T1-a2 1-b2 (1-ad)(l-b?)
(c)
Since, A is a singular matrix

1 2 X
4 -1 71|=0
2 4 -6
=1(6—-28)—-2(—24—-14)+x[16 + 2] =0
= —-224+76+18x=0=>x=-3
(b)
X p q
p x q
b q X

=

xt+tp+tq p q
x+p+q x q
x+p+q q x
1pgq
X q
q x

p q

=(x+p+q

=x+p+q)

=

x—q

X—p
q—p
p

=(x+p+q) 0 ]
PTlqg-p x—q

=@x-px-qQx+p+tq)
(b)

We have,

1 4 20
1 -2 5

1 2x 5x2
0 6 15

0 —2-2x 5(1-—x?)
1 2x 5x?

_ ( Ri»>Ri—R; )
~ " \andR, > R, — R,

=0

=

267

268

269

270

0 1 1
=3-2:5[0 —(14+x) 1—-x2%|=0
1 X x?

(Taking common, 3 from R, 2 from C, , 5 from
Cs)

0 1 1
=>0+x)l0 -1 1—x|=0
1 x x2

>1+x)2—-x)=0
>x+1=00rx—2=0=>x=-1,2

(d)
6i 1 1
x+iy=-3i[4 —-1-1(=0
20 i i
= x=0, y=20
(a)
We have,
cos(a +B) —sin(e+p) cos2p
A= sina cosa sinf8
—sina sin a cosf
0 0 cos2fB+1
= A= | sina cosa sinf
—cosa sina cosf

Applying R; - Ry + R,

[ sinf8 + R3cos f8

= A= (cos 2 B + 1)(sin? @ + cos? a)
=cos2f+1,

Which is independent of «

(d)

x+1 x+2 x+a

x+2 x+3 x+0b

x+3 x+4 x+c

Applying Ry = +R; + R3 — 2R,, we get

Given =0

0 0 a+c—2b
x+2 x+3 x+b =0
x+3 x+4 x+c

> (a+c—2b)[x*+6x+8—(x>+6x+9)]=0
=>(a+c—-2b)(-1)=0

=>2b=a+c
= a,b,carein AP
(@)
We have,
1+a 1 1
1 1+b 1
1 1 1+4+c¢
1 1 1
I+ 7 q
1 1 1 Applying Ry = R4
=abc| - 14— —
b 5 b 1
1 1 1 RZ_)RZ E ,R3_)A
— — 1+_
c c c
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271

272

273

274

TR I R
a b b a b
= abc 1 1+1 1
b b b
1 1
—_ — 1+_
c c c
Applying Ry - Ry + R, + R3
1 1 1
11 1t o411
=abc(1+—+—+—)b b b
a b C 1 1 1
— — 14—
c c c
1 1
=abc(1+—+—
a b
1 0 O
1
1)— 10 [ApplyingC2—>C2—C1
+—J|b C
¢/ 1 32> 0—0
- 0 1
c
1 1 1
=abc(1+—+—+—)
a b c
(@)

On putting x = 0,we observe that the determinant
becomes zero.

O0-a —-b
~A=la 0 —-c¢
b ¢ 0

=a(bc) —b(ac) =0
Hence, x = 0 is a root of the given equation

(@)
nn+1)
Srooq MetD
n 2
ZDT=ZZ1"—21 4 n?
=0
Z 2r-1 5 2"-1
nn+1) nn+1)
2 2
= =0
n? 4 n?
2"—-1 5 2"-1
[+ two columns are identical]
(b)
1 a a?
Given, f(a) =|a a? 1
a? 1 «a

=1(a® —-1) — a(a? — a?®) + a?(a — a?)
=a®-1-0+a3-a®
=>f(¥3=3-1-0+3-32=6-10=—4
()

We have,
2a,bq a,b, + aybq
a,b, + a,b; 2a,b,
a.bs + azb; asb, +ayb;
This can be written as

a,bs + azbq
a2b3 + a3b2
2a3b3

A=

b, 0
b, 0
by 0

by
b,
bs

a;
a;
as
275 (a)
a11411 + a12412 + a13413

21 11 12
=31, 6|_2|3 6|+4|32
=3(12—2) — 2(6 — 3) + 4(2 — 6)
=30—-6—-16=38
(c)
We have,
x—a x—b x—c
x—b x—c x—a
xX—c x—a x-—0b
3x—(a+b+c) x—b
=>[3x—(a+b+c) x—c

3x—(a+b+c) x—a
[Applying C; —» C; + C; + C5
1 x-b
1 x—c¢
1 x—a
1 x—b
0 b—c c—a
0 b—a c—b»b
=>{3x—(a+b+c)}a®+b?+c?>—ab—bc
—ca) =0

a; O
a, 0
az; 0

=0

276

=0

xX—c
x—al=0
x—b

x—c
x—a
x—>b

x—c

=>{3x—(a+b+c)} =0

=>{3x—(a+b+c)} =0

1
:>x:§(a+b+c) [

a4+ b?+c?—ab—bc—ca

# 0]
277 (b)
Applying C; = C; + C, + C3, we obtain
X p q
p x q
q q X
xt+tptq p q
x+p+q x q
c+p+q q x
p q
X q
q x
p q
xX—p 0
q—-p x—q
Applying R; = R, — Rl,]

R; > R3 — Ry

=x+p+dx—p)x—q)
along C; ]

=(x+p+q)

=(x+p+q)

C O R R R R

[Expanding
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278 (a)

Let
1 1 1
fx) = 2x (x—-1) x
3x(x—1) (x—Dx—-2) x(x—-1)
1 1 1

=(x—-1D2x x—1 x
3x x—2 x
Applylng Cl g Cl — C3 and CZ d CZ - C3

0 0 1
=(x-1D|x -1 x
2x =2 x
=x—-1D[-2x+2x]=0
~f(x)=0
= f(50) =0
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