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.ﬂssignment

Expansion of Determinants O

Basic Level )

b%c? bc b+c
1. If a, b and c are non -zero real numbers, then A=|c?a? ca c+alis equal to [AMU 1992; Karnataka
a’h? ab a+b

CET 2000, 2003]

(a) abc (b) a%b?c? (c) ab+hc+ca (d) None of these
2. If w is a cube root of unity and A = , |, then A?is equal to [Rajas
w
(a) -w ) o (© 1 (d) w?
111
3. The determinant (1 2 3| is not equal to [MP PET 1988]
1 3 6
2 1 1 2 11 1 2 1 3 11
(a) |12 2 3 (b) |3 2 3 (c) |1 5 3 (d|6 2 3
2 3 6 4 3 6 1 9 6 10 3 6
1 o o

4. If w isthe cube root of unity, then | @ o® 1
2
2] l o

[MP PET 1990, 2002; Karnataka CET 1992, 93, 2002; Rajasthan PET 1985, 93, 941]

(a) 1 (d) o ©) (d) w?
a—Xx c b
5. If a+b+c =0, then the solution of the equation c b-x a |[=0 is [UPSEAT 2001]
b a c—X

(a) o (b) i%(az +b2 +¢?) © o, + /%(a2 +b2 +¢2) (d) 0, +va? +b? +c?2

a b c
6 Xy z|=
pgr
y b g y q b by q y b g
() [x a p (b) [x p a (o) |[la p X (d |z c r
zZ cr Z r c c z r X a p



10.

11.

12.

13.

14.

15.

16.

17.

1/a a® bhc
1/b b? ca| =
1/c c¢? ab
(a) abc (b) 1/abc
b? +c? a® a?
b? c¢®+a? b? |=
c? c? a? +b?
(a) abc (b) 4abc
1 k 3

If |3 k —2|=0, then the value of k is
2 3 -1

(c) ab+bc+ca

() 4a%b?c?

(c) 1
1
a+b is

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

(a) -1 (b) o
1 1
The value of the determinant | b+c c+a
(a) abc (b) a+b+c
1 1 1
1 1+x 1 |=
1 1 1+y
(@) 1 (b) o
a-b-c 2a 2a
2b b-c-a 2b =
2c 2c c—a-b
(a) (@a+b+c)? (®) @+b+c)®
4 -6 1
The value of the determinant |-1 -1 1 |is
-4 11 -1
(a) -75 (b) 25
1 a b+c

The value of the determinant (1 b c+a| is
1 ¢c a+b

1985]

(a) (@+b+c) (b) @+b+c)?

1 log, a

log, b 1

(@) 1 (b) o

1 a bc

1 b ca|isequalto

1 ¢c ab

(a) 3abc-a®-b3-¢? (b) (@+b)b+c)c+a)
a-b b-c c-a

X-y y—-z z-X|=

p-q q-r r-p

(a) ax+y+2)+b(p+g+nr+c

(c) ab+bc+ca

(c) x

(c) (@+b+c)@@b+bc+ca)

(c) o
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[Rajasthan PET 1990, 99]

(d) o

[IIT 1980]

(d) a®b?c?

[1IT 1979]

(d) None of these

[Rajas

(d) None of these

[Rajasthan PET 1996]

(d) xy

[Rajasthan PET 1990, 95]

(d) None of these

[Rajasthan PET 1992, 96]

(d) -25

[MP PET 1993; Karnataka CET 1994; Rajasthan PET

(c) o

(c) log, b

() (@a-hb)b-c)c-a)

(b) o

(d) 1+a+b+c
[MP PET 1995]

(d) log, a

[Rajasthan PET 1995]

(d) (@a-h)b-c)a-c)

[MNR 1987]
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

(c) abc + xyz + pgr

1 a a’-hc
1 b b?-ac|=
1 ¢ c’-ab
2002]
(a) o (b) a® +b3 +c? —3ahc
0 a -b
-a 0 c |=
b -c O
(a) —2abc (b) abc
1 1
a b c|=
a® p® ¢
(a) a®+b®+c® —3abc (b) a® +b% +c® +3abc
b ¢
b ¢ al=
c ab
(a) 3abc+a®+b%+c? (b) 3abc-a® -b®-c?
X+1 ®
If ® is a cube root of unity, then | @ x+w?
®° 1
(a) x®+1 ™ x®+w
a-1 a bc
b-1 b caf=
c-1 c ab
(a) o (b) (@—b)b-c)c-2a)
31 37 92
The value of the determinant |31 58 71
31 105 24
() -2 (b) o
1 2 3
The value of the determinant |3 5 7 | is
8 14 20
(a) 20 (b) 10
7 9 79
The value of the determinant |4 1 41| is
5 5 55

(@) -7 (b) o
19 17 15

9 8 7|=

1 1 1

(a) o (b) 187

(d) None of these

[IIT 1988; MP PET 1990, 91; Rajasthan PET

(c) 3 abc

(c) o

(d) @+b+c)®

[MP PET 1992]

(d) a%?+b? +c?

[AMU 1979; Rajasthan PET 1990; DCE 1999]

(c) @+b+c)a-b)b-c)c—a) (d) None of these

(c) abc—a®+b%+c?

() a®+b3+c®—3abc

(o) 81

(c) 15

(c) 354

[MP PET 1991]

(d) abc+a®-b3-¢c?

[MNR 1990; MP PET 1999]

@ x?

[Rajasthan PET 1988 ]

(d) None of these

[MP PET 1992]

(d) None of these

[MNR 1991]

(d) 250

[MP PET 1992]
(d) 27

[MP PET 1990]
(d) 54



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

1 a b
-a 1 ¢c|=
-b -c 1

(b) 1-a?+b? +¢?

2 8 4

-5 6 -10] is
1 7 2

(b) o

(a) 1+a%+b%+c?

The value of the determinant

(a) - 440

19 6 7
21 3 15
28 11 6

is equal to

(a) 150 (b) -110
b+c a-b a
c+a b-c b=

c

a+b c-a

(a) a®+b® +c® —3abc
(c) a®+b%+c®-a%b-b%c-cla

l+a 1 1
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[MP PET 1991]
(d) 1+a?-b? +¢?

(c) 1+a?+b%—-¢?

[MP PET 1994]

(c) 328 (d) 488
[Rajasthan PET 1995]
(c) o (d) None of these

[MP PET 1990]

(b) 3abc—-a®-b®-¢?

(d) @+b+c)@?+b?+c?+ab+bc+ca)

For non-zeroa, b, cif A=| 1 1+b 1 | =0, then the value of l + % + i = [Kerala (Engg.) 2002]
11 1+c a ¢
(a) abc (b) % (c) -(@+b+c) (d) None of these
abc
11 1
The value of the determinant |[e 7~ 2| is equal to [AMU 1982]
2 2 2
(a) o (b) e © = (d) 2 -7 ++2)
1 ab a b c
If D=1 b c|,then |b ¢ a| equals [AMU 1988, 90, 92]
1 ¢ a 11 1
(a) O (b) D (c) -D (d) None of these
a, la,+mb; b
The value of the determinant [a, la, +mb, b,| is [AMU 1987]
a; lag+mb; b,
(a) o () 1 (c)m (d) Im
1 @ w+1
If @ is a complex cube root of unity, then the value of the determinant |@ +1 1 o | is [AMU 1989]
o o+l 1
() o (b) o (c) 2 (d) 4
1 3 1 4 12 4
If A=|2 -1 1|,thevalueof |8 -4 4]|is [T.S. Rajendra 1990]
0 4 2 0 16 8
(a) 12A (b) 64 A (c) 4A (d) 42A
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

If T,,T, T, are pth, qth and rth terms of an A.P., then

(a) 1 (b) -1
1 1+ac 1l+bc
A=|1 1+ad 1+bd|=
1 1+ae 1+be
(a) 1 (b) o
113
The value of the determinant |3 1 2| is
11 4
(a) 2 (b) -2
0 3 4
If A=|5 7 8], then the value of A is
0 6 8
() o (b) 1
1 4
The value of |-3 1 -2| is
2 4
(a) 88 (b) -8
43 1 6
The value of |35 7 is
17 3 2
(a) 1 (b) -1
1 2 3
3 5 7]|=
8 14 20
(a) 20 (b) 10
265 240 219
The value of | 240 225 198 | is
219 198 181
(a) -100 (b) o
211
The valueof [1 2 1] is
11 2
(a) 4 (b) 6
a b ¢
The value of the determinant |a? b? c¢?
bc ca ab

(a) abc(@a-b)b-c)(c-a)
(c) (@a-b)(b-c)c—a)@b+bc +ca)
a, ma; b
The value of the determinant |a,
a; ma; by

ma, b,

(a) o (b) ma,a,a,

is

is

o

(9]

(9]

(9]

(9]

(9]

(9]

(9]

(9]

(9]

(b)
(d)

(9]

—
o

O L o

100

T

r
r

1

is equal to

(A p+q+r

[MP PET 1996]

(d) a+b+c

[Rajasthan PET 1985]

(d) 5

[Rajasthan PET 1984]

(d) 3
[Rajasthan PET 1984]
(d) 56
[MNR 1991, 95; Rajasthan PET 1996]
(d) None of these
[MNR 1991]
(d) 5
[Rajasthan PET 1989]
(d) 1000
[Rajasthan PET 1986]
(d) 10

[Rajasthan PET 1988]

@-b)b-c)c—a)a+b+c)
None of these

ma,b,a,

[Rajasthan PET 1989]

(d) mb,b,b,



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

1l/a a bc
1/b b ca| equalsto
1/c c ab
(a) (@a-b)b-c)c—a) (b) a® +b3 —c3 +3ahc (c) o
2ac —hb? a? c?
a’ 2ab —c? b? equals
c2 b? 2bc — a2
(a) 4abc (b) —4abc (o) o
1 2 3
The value of the determinant |6 7 8| is
13 14 15
(a) o (b) 10 (c) 46
X -y z
The value of the determinant |[-x y z| is
-X -y z
(a) o (b) xyz (c) 2 xyz
a b c
If a, b, c are all different and | a°> b?  c¢? |= 0, then correct statement is

b+c c+a a+b

(a) a+b+c=0 (b) ab+bc+ca=0

1 1 1
If azb#cand|a b ¢ |=0, then the value of (a+b+¢c) is
a’> b® 3
(a) 1 (b) o (c) 2
13 16 19
The value of (14 17 20| is
15 18 21
(a) 652 (b) 576 (c) o
X+1 w ?
If » is a cube root of unity, then one root of the equation | @  x +? 1
w® 1 x+o
(a) 1 (b) o (©) w?
a -b -c
If [-a b -—c|+7Aabc=0 then A equals
-a -b ¢
(a) -4 (b) 4 (o) 2

a a2 a*-1

If azb=c and |b b? b®-1|=0 then

c ¢? c¢®-1

(a) a+b+c=0
sing 1 0

0 cos¢ —cosf| isequal to
sing 0 1

(b) abc=1 (c) a+b+c=1

(¢) a®+b?+c®=bc+ca+ab
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[Rajasthan PET 1989]

(d) None of these

[Rajasthan PET 1998]

(d) @%+b®+c®—3abc)?

[Rajasthan PET 1991]
(d) 50

[Rajasthan PET 1991]
(d) 4 xyz

[Rajasthan PET 1991]
(d) None of these

[Rajasthan PET 1990]

(d) -a

[Rajasthan PET 1992; MP 1996]

(d) None of these

[MNR 1990; DCE 1998]

(d) o

[Rajasthan PET 1998]

(d) None of these

[EAMCET 1989]

(d) ab+bc+ca=0

[Rajasthan PET 1996]
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

(a) cos(@ + ¢) (b) sin(@ + ¢)

(c) cos(6 - ¢)

(@) sin@ - ¢)

[IIT 1993; UPSEAT 2002]

(d) o

[Roorkee 1980; Rajasthan PET 1999]

1 log,y log, z
log, x 1 log, z| = (where x, y, z being positive)
log, x log,y 1
(a) log, x (b) log,y (©) log,z
y+z z y
If| z z+4x x |=kxyz,thenk =
y X  X+y
(a) 1 (b) 2 (© 3
1 sina 1
Let A=|-sina 1 sina |, then A lies in the interval
-1 —singa 1
(a) [2, 3] (b) [3, 4] (o) [1, 4]
p b c
If a=pb=gc=r and |a g c|=0, then the value of P + q + r is
p-a q-b r-c
a b r
(a) o (b) 1 (c) -1
logx logy logz
The value of the determinant A =|log2x log2y log2z| is
log3x log3y log3z
(a) o (b) log(xyz) (c) log(6xyz)

a b c

If a, b, c are negative distinct real numbers, then the determinant |b ¢ a| is

(a) <0 (b) <0

If A, B, C are the angles of a triangle, then the value of A=|cosC -1

(a) cos Acos BcosC (b) sinAsinBsinC

X p q

p X q|=

g g X

(@) x+p)x+a)x—p—0q) (b) (x—-p)x-a)Xx+p+0a)
11 12 13

12 13 14| =
13 14 15
(a) 1

X 4 y+1z

y 4
Z 4 x+y

(@) 4

(b) o

Z+X|=

(b) x+y+z
-1 1 1

The value of the determinant | 1 -1 1
1 1 -1

is equal to

c ab
(c) >0
-1 <cosC cosB
cos A| is
cosB cosA -1

(o) o

() (x=p)x-a)(x-p-q)

(c) -1

(©) xyz

(d) 4

(d) (2,4

(d) 2

[AMU 1993]

(d) 6log(xyz)

(d) =20

[Karnataka CET 2002]

(d) None of these

[Karnataka CET 1994]

(d) (x+p)x+a)x+p+0q)

[Karnataka CET 1991]

(d) 67

[Karnataka CET 1991]

(d) o

[Roorkee 1992]



71.

72.

73.

74-

75-

76.

77-

78.

79-

8o.

(a) -4 (b) o (c) 1
sin?x cos?x 1
cos?x sin?x 1|=
-10 12 2
(a) o (b) 12cos? x —105sin? x (c) 12sin2x —10cos? x —2
X+2 X+3 X+a
If a, b, c are in A.P., then the value of |[x+4 x+5 Xx+b]| is
X+6 X+7 X+cC
(a) x—(@a+b+c) (b) 9x%?+a+b+c (c) a+b+c
1 2 3
The value of the determinant given below|3 5 7 | is
8 14 20
(a) 20 (b) 10 () o
1 1 1
cos(nx) cos(n+1)x cos(n+ 2)x| is not depend
sin(nx) sin(n+1)x sin(n + 2)x
(a) On x (b) Onn (c) Bothon x and n
12 2% 32
The value of |22 3% 4?]is
32 42 52
(a) 8 (b) -8 (c) 400
a a+b a+2b
The value of [a+2b a a+b | is equal to
a+b a+2b a
(a) 9a(a+bh) (b) 9b2(@+b) (c) a(a+hb)
41 42 43
The value of |44 45 46 |=
47 48 49
() 2 (b) 4 (c) o
1 1 1
1 .43 . » o
Let w = 754— IT. Then the value of the determinant |1 -1-w° ®°|is
1 »? o’
(a) 3w (b) 30(w-1) (c) 3w?
c 10

If C=2cos@, then the value of the determinant A=|1 C 1] is

2sin? 20
sin@

(b)

6 1 C

(c) 4cos?H(2cos—1)
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(d) 4
[EAMCET 1994]
(d) 10sin2x
[Rajasthan PET 1999]
(d) o
[UPSEAT 2000]
(A5

[Rajasthan PET 2000]

(d) None of these

[Kerala (Engg.) 2001]

(d)1

[Kerala (Engg.) 2001]

(d) b2(a+h)

[Karnataka CET 2001]

(d)1

[IIT Screening 2002]

(d) 3wl -w)

[Orissa JEE 2002]

(d) None of these

[Rajasthan PET 2002]
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i3

1/abc

a’b?%c?

H.P.

(a) 3+3i (b) —343i ©
1/a 1 bc
81. 1/b 1 cal|=
1l/c 1 ab
(a) o (b) abc (©
@ +a*)? @ -a*)? 1
82. |(B*+b™)? (*-b*)? 1|=
(CX +C—X)2 (CX _C—x 2 1
(a) o (b) 2abc (c)
a b a-b
83. The determinant |[b ¢ b-c| is equal to zero if a, b, c are in
21 0
(a) G.P. (b) A.P. (o)
ab c
84. If|b ¢ a|=k(@@+b+c)@?+b?+c?—bc—-ca—ab),thenk =
c awb
()1 (b) 2 (9]
100 111 12!
85. The value of the determinant [11! 12! 13!| is
121 13! 141
(a) 2(10! 11D (b) 2(10! 131 ()

a2 -—ab -ac
86. The valueof |-ab b? —hbc| is
ca bc -c?

(a) 4a%b? (b) 4b?c? (©)
1+x 1 1
87. 1 1+x 1 | isequalto
1 1 1+X
(a) x2(x+3) (b) 3x3 (©)
6i -3i 1
88. If|4 3i -1|=x+iy, then
20 3 i
() x=3y=1 (b) x=1y=3 ()
a a+d a+2d

89. The determinant | a® (a+d)> (a+2d)*|=0, then
2a+3d 2@+d) 2a+d

(a) d=0 (b) a+d=0 (o)

2(10! 11! 12!)

4c2a?
o
x=0,y=3

d=0 or a+d=0

(d) 3

[Rajasthan PET 2002]

(d) None of these

[UPSEAT 2002]

(d) None of these

[UPSEAT 2002]

(d) None of these

[Rajasthan PET 2003]

(d) -2

[Orissa JEE 2003]

(d) 2(11! 12! 131

[Tamilnadu (Engg.) 2002]

(d) 4a’b?c?

@ x?

(d) x=0,y=0

(d) None of these



90.

o1.

92.

93.

94.

95.

96.

97.

98.
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sing cos & sin26

The value of the determinant sin(@ + 2?” cos(a + 2?” sin(ze + 4?”} is

sin 9—2—” cos 0—2—” sin 20—4—”
3 3 3

(a) o (b) 2sin@ (c) sin26 (d) None of these

- Advance Level )

X2 + X X+1 x-2
If |[2x2+3x-1 3x 3x-3|=Ax —12, then the value of A is [IIT 1982]
x2+2x+3 2x-1 2x-1

(a) 12 (b) 24 (c) -12 (d) -24
a+b a+2b a+3b
a+2b a+3b a+4b|= [MNR 1985; IIT 1986; MP PET 1998]

a+4b a+5b a+6b

(a) a®+b?+c? -3abc (b) 3ab (c) 3a+5b (@ o
b+c a a
b c+a b |= [Roorkee 1980; Rajasthan PET 1997, 99, Karnataka CET 1999, MP PET 2001]
c c a+b
(a) abc (b) 2abc (c) 3abc (d) gabc

a a’ a*+1

If a, b, c are unequal what is the condition that the value of the following determinant is zero A=|b b? b®+1
2 3

c c® c’ +1

[IIT 1985; DCE 1999]

(a) 1+abc=0 (b) @-b)b-c)c—a)=0 (c) a+b+c+1=0 (d) None of these
l+a 1 1
If 1 + % +% =0,then| 1 1+b 1 | isequalto [Karnataka CET 1991; Rajasthan PET 2000]
a 1 1 1l+c
(a) o (b) abc (c) -abc (d) None of these

12 22 32 4 2
22 32 4 2 52

The value of the determinant A = 32 47 52 g2 is equal to [AMU 1994]
42 52 62 72

(a) 1 (Mo (©) 2 (d 3
—a? ab ac
If | ab -b? bc |=4a%b%c? then the value of A is [MP PET 1999; Kurukshetra CEE 1990, 2002]
ac  bc -—c?
(a) 1 (b) 2 (©) 4 (d 3
1 a a2

The parameter, on which the value of the determinant |cos(p —d)x cos px cos(p +d)x| does not depend upon is
sin(p—d)x sinpx sin(p +d)x
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99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

(a) a (d) p (c) d
11 21 31
The value of the determinant A=|2! 3! 41 is
31 41 51
(a) 2! (b) 3! (c) 4!
1+sin?0  cos? 6 4sin40
If0<0<Z and | sin?6 1+cos2@ 4sin4d |=0 than 6 is equal to
2 sin2 @ cos?@ 1+4sin4o
T 5r Sz Tx 7 1lx
(a) Elz (b) Z:ﬁ (o) a’ﬂ
1 cos(ax — ) cos(a—y)
The value of |cos(a - f) 1 cos(f—y)| is
cos(a—y) cos(B—y) 1
cosa sina 1f° sing cosa 0] cosa sSina 0o |?
(a) |cos B sing 1 (b) [sing cospB O (c) |sing 0 cos S
cosy siny 1 siny cosy O 0 cosy siny
a a a‘-1
If a, b, ¢ are all different and [b b® b*-1|=0, then the value of abc(ab +bc +ca) is
c ¢ c¢t-1
(a) a+b+c (b) o (c) a®+b?+c?
a’+x?> ab ca
ab  b?+x? bc | is divisor of
ca bc  c?+x2
(a) a’ (b) b? (c) ¢?
a b a+b
If|{ b ¢ b+c|=0,thena, b, c are in
a+b b+c O
(a) A.P. (b) G.P. (c) H.P.
(b+c)? a2 a?
If| b2 (c+a?® b? |=kabc@a+b+c)®, then the value of k is
c? ¢ (a+h)?
(a) -1 (b) 1 (© 2
a b ax +b
If a>0 and discriminant of ax? + 2bx +¢ is negative, then b c bx +c| is

ax+b bx+c 0

(a) Positive (b) (@ac—b?)@x? + 2bx +c) (c) Negative

a b ax +b
The determinant A=| b c bx +c|=0,if a, b, c are in
ax+b bx+c 0
(a) A.P. (b) G.P. (c) H.P.
1 cos(a — f) cosa
The value of the determinant |cos(a — f) 1 cos B is
CoS cos S 1

[IIT 1997]
(d) x

[Karnataka CET 1991]

(d) 5!

[MNR 1992]

(d) None of these

[Rajasthan PET 2000; Pb. CET 1992]

(d) None of these

[Kurukshetra CEE 2002]

(d) a®-b?+c?

[Rajasthan PET 2000]

@ x?

[AMU 2000]

(d) None of these

[Tamilnadu (Engg.) 2001]

(d) -2

[AIEEE 2002]

(d) o

[UPSEAT 2002]

(d) None of these

[UPSEAT 2003]



109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

(a) a’®+p? (b) a? - p2 (© 1
ab
In a AABC,if |1 ¢ a|=0, then sin? A+sin?B+sin?C =
b ¢
9 4
a) — b) — c) 1
(a) 2 (b) i ©
p b c
If azp,b#g,c#r and |[p+a gq+b 2c|=0, then P, 9 . _
p-a q-b r-c
a b r
(a) 3 (b) 2 (©) 1
sin@+a) cos(@+a) 1
If A=|sin(@+ p) cos(@+ p) 1|, then

sin@+y) cos(@+y) 1

(a) A=0 forall @ (b) A is an odd function of @ (c)
log |
I, m, n are the pth, qth and rth term of a G.P., all positive, then [logm
logn
(a) -1 (b) 2 (0) 1

a pl
If a, b, c are respectively the p", g™, r" terms of an A.P., then |b q 1
cr 1

()1 (b) -1 (o) o
bc ca ab

p 1

q 1| equals

r

1
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(@) o
[Karnataka CET 2003]
(d) 3V3
[EAMCET 2003]
(d) o

[Orissa JEE 2003]

A=0 for 6=a+p+y (d)Aisin

[AIEEE 2002]

(d) o

[Kerala (Engg.) 2002]

(d) pqr

The value of the determinant | p q r |, where a, b, c are the p™, q™, r" terms of a H.P. is

1 1 1
(a) ap+bqg+ecr (b) @+b+c)(p+qg+r1) (o) o
a;Xx+byy a,x+b,y azx+byy
The value of |b;x+a;y b,x+a,y byx+asy| is equal to
b,x+a, by,x+a, byx+a,

(a) x%+y? (b) o (c) aya,a;x” +hb;b,b,y?
A+1
If o, # are non-real numbers satisfying x* -1 =0 then the value of | «
B
() o (b) 2 () 2+1
’C, °C; 14
The value of the determinant | °C, °C, 1| is
°C, °C; 1
(a) o (®) -(6H (c) 80
cosC tan A 0
sinB 0 —tan A| has the value
0 sinB  cosC
(a) o (b) 1 (c) sinAsinBcosC

X x2-yz 1
The value of |y y?-zx 1|is
z z22-xy 1

(d) None of these

(d) None of these

is equal to

A+a

(d) None of these

(d) None of these

(d) None of these
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(a) 1 (b) -1 (c) o (d) -xyz
1 @? 1+i+w?
120. If /-1 =i and o is non real cube root of unity then the value of | —i -1 -1-i+w| isequal to
1-i 0®-1 -1
(a) 1 (b) i (©) o (@ o
im im+l im+2
121. The value of |i™® i™* ™3| where i=+v-1, is
im+6 im+7 im+8
(a) 1if mis a multiple of 4 (b) o for all real m (c) -i if m is a multiple of

3 (d) None of these

cos2x sin?x  cos4x
122. If the determinant |sin? x cos2x cos? x| is expanded in powers of sinx then the constant term in the expansion
cos4x cos?x cos2x

is
(a) 1 (b) 2 (c) -1 (d) None of these
n n+1 n+2
123. Let f(n)=|"P, "R, "2P.,, | where the symbols have their usual meanings. The f(n) is divisible by
n n+l n+2
Cn Cn+1 Cn+2
(a) n®+n+1 (b) (n+1)! (c) n! (d) None of these

XCl XC2 XC3
124. |'C, YC, 7YC,| isequalto
ch Z(:2 Zc3

(@) Wz(x-y)y-2)z-x) (b) %(x—y)(y—z)(z—x) © %(x—y)(y—z)(z—x) (d) None of these

X+1 X+2 x+4
125. [Xx+3 x+5 x+8|= [MNR 1985]
X+7 x+10 x+14

() 2 (b) -2 (c) x%-2 (d) None of these

[

Solution of Equations in the from of Determinant |

Basic Level

1 4 20

126. The roots of the equation |1 -2 5 [=0 are [1IT 1987; MP PET 2002]
1 2x 5x2

(a) _1: -2 (b) _1; 2 (C) 1) -2 (d) 17 2

1+x 1 1

127. The roots of the equation | 1 1+x 1 [=0 are [MP PET 1989; Roorkee 1998]

1 1 1+x

(a) o, -3 (b) o, 0, -3 (¢) o,0,0, -3 (d) None of these
x 3 7
128. If -9 is a root of the equation |2 x 2|=0, then the other two roots are [IIT 1983; MNR 1992; MP PET 1995]
7 6 X



129.

130.

131.

132.

133.

134.

135.

136.

137.

138.
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(a) 2; 7 (b) _2; 7 (C) 2) _7 (d) _2: _7
a-—Xx c b
If a+b+c=0, thenonerootof | ¢ b-x a |=0is [UPSEAT 2001; Karnataka CET 1993]
b a c—X
(a) x=1 (b) x=2 (c) x=a?+b?+c? (d) x=0
4 3 3
If |3 x 3|=0, then x equals [Rajasthan PET 1988]
3 3 4
(a) 2 (b) 3 (c) 4 (d) None of these

1 x x+1
The number of roots of the equation |1 x x+2|=0 is

1 0 x+3
(a) 1 (b) 2 () 3
111
The roots of the equation [a x a|=0 are
b b x
(a) 1,1 (b) 1,a () 1,b
1 4 20
If ({1 -2 5 |=0, then the values of x are
1 2x 5x2
(a) 1,2 (b) -1, 2 (o) -1, -2
3x -8 3 3
If 3 3x -8 3 =0, then x =
3 3 3x -8
(a) 8/3 (b) 2/3 (©) 1/3
X a b

The factors of [a x b| are
a b x

(a) x—a,x—b and x+a+b(b) x+a,x+b and x+a+b (c) x+ax+b and x—-a-b

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 (C) 1, -2
3-x -6 3
A root of the equation | -6 3 -x 3 =0 is
3 3 -6-x
(a) 6 (b) 3 (c) o
Xx+a b c
One of the root of the given equation | b x+c a |=0is
c a x+b
(a) -(a+b) (b) —(b+c) () —a

[AMU 1998]

(d) 4
[Rajasthan PET 1992]
(d) a, b
[IIT 1991]
(d) 1, -2

[Kurukshetra CEE 1991]

(d) None of these

[Karnataka CET 1993]

(d) x—a x—b and x—a-b

[Karnataka CET 1992]

(d -1, -2

[Roorkee 1991; Rajasthan PET 2001]

(d) None of these

[Tamilnadu Engg. 2002; MP PET 1988, 2002]

(d) @+b+c)
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139.

140.

141.

142.

143.

144.

145.

146.

147.

a b O
If |0 a b|=0, then [Karnataka CET 1999]
b 0 a
(a) a is one of the cube root of unity (b) b is one of the cube root of unity
(o) [%] is one of the cube root of unity (d) [%] is one of the cube root of -1
a 2b 2c
If a=6,b,c satisfy |3 b ¢ =0, then abc= [EAMCET 2000]
4 a b
(a) a+b+c (b o () b? (@) ab+bc
X+ @? ® 1
At what value of x, will | o > 1+x|=0 [DCE 2000, 01]
1 X+® °
(a) x=0 (b) x=1 (c) x=-1 (d) None of these

X+1 0 °

X+w ®? 1 |=3 isan equation of x, where w, »? are the complex cube roots of unity, what is the value of x

X+ 1 o

[DCE 2001]
(a) o (b) 1 (©) -1 (d) 2
x 3 7
If 5 is one root of the equation |2 x -2|=0, then other two roots of the equation are [Karnataka CET 2002]
7 8 X
(a) -2and 7 (b) -2 and -7 (c) 2and 7 (d) 2and -7
1 1 X
Solutions of the equation [p+1 p+1 p+x|=0 are [AMU 2002]
3 X+1 x+2
(a) x=12 (b) x=2,3 (c) x=1,p,2 (d) x=1,2,—p

l1+ax 1+bx 1+cx

If [1+a;x 1+b;x 1+cx|=A;+AX+A,x%+A;x°, then A is equal to [AMU 2002]
1+a,x 1+b,x 1+c,x

(a) abc (b) o ()1 (d) None of these

x+1 1 1

If| 2 X+2 2 |=0,then xis [Kerala (Engg.) 2002]
3 3 X+3

(a) o, -6 (b) 0,6 (c) 6 (d) -6

a+Xx a-x a-—-x
The values of x in the following determinant equation |a-x a+x a-x|=0 [MP PET 2003]
a-X a-x a+x

(a) x=0,x=4a (b) x=0,x=a (c) x=0,x=2a (d) x=0,x=3a



148.

149.

150.

151.

152.

153.

154.

155.

156.

x-1 3 0
If| 2 x—-3 4|=0,thenx =
3 5 6
(a) o (b) 2 (© 3
a p y o
. By o0 af,
If |:\/—_1 and ‘\‘/I =a,B,7,0 then is equal to
y 6 a p
S a f vy
(@) i (b) -i (c) 1
a+x a x
If |[a—x a x |=0,then xis
a-x a —X
(a) o (b) a () 3
x 2 5
The sum of two non-integral rootsof |3 x 3|=0 is
5 4 x
(a) 5 (b) -5 (c) -18

- Advance Level )

2 3 m
The solution set of the equation |2 1 m?|=0 is
6 7 3
(a) (1, 2) (b) (1, -2) (c) (1,-3)

X+2 X+3 x+a
If a, b, ¢ are in A.P., then the value of |x+4 x+5 Xx+b]| is
X+6 X+7 XxX+cC

(a) x—(@+b+c) (b) 9x%+a+b+c (©) @+b+c)

X+a f 14
The value of x obtained from the equation 14 X+ «a |=0 will be

a p X+y

(a) oand —(a+ B +y) (b) oand (¢ + B+7y) (c) 1and (@-F-y)
a-x c b
If ab+bc+ca=0 and | c b-x a |=0, then one of the value of x is
a c-X
1 1
2 3 2 1 2
(a) @%+h%+c?)? (b) {E(a2+b2+c2)} (©) {E(a2+b2+c2)}
7 X 2 X 2 7
If A, =|-5 x+1 3|, A,=(x+1 3 -5| then A, —A, =0 for
4 X 7 X 7 4

(a) x=2 (b) All real x (c) x=0
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[Rajasthan PET 2003]

(d)1

(d) o

(d) 2a

(d) None of these

[AMU 1997]

(d) (0, 1)

[Rajasthan PET 1999]

(d) o

[UPSEAT 1999]

(d) o and (@ + B2 +7?)

[AMU 2000]

(d) None of these

(d) None of these
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10 4 3 4 X+5 3
157. If A, ={17 7 4|, A,=|7 x+12 4| suchthat A; +A, =0 then
4 -5 7 -5 x-1 7
(a) x=5 (b) x has no real value (c) x=0 (d) None of these
1+x X x2
158. Let | x 1+x x? |=ax® +bx* +cx® +dx? + Ax + u be an identity in x, where a, b, ¢, d, 4, u are independent of
x2 X 14X
x. Then the value of 1 is
(a) 3 (b) 2 (©) 4 (d) None of these
159. Using the factor theorem it is found that b+c,c+a and a+b are three factors of determinant
—-2a a+b a+c
b+a —-2b b+c|.The other factor in the value of the determinant is
c+a c+b -2c
(a) 4 (b) 2 (o) a+b+c (d) None of these
Xx a b 1
A x b 1
160. The roots of =0 are independent of
A u x 1
A u v 1
(a) A4, uv (b) a, b (c) L, v, b (d) None of these
Properties of Determinants ( )
- Basic Level
ab 3a 3b
161. If =5, then =
d 3c 3d
(a) 15 (b) 45 (c) 405 (d) None of these
1 2 3 7 20 29
162. If A={2 5 7| and A'=|2 5 7|, then
3 9 13 3 9 13
(a) A=3A (b) A :% (c) A=A (d) A=2A
1 1 1 1 1 1 b [+
163. If A=|a b c|,B=|a® b® c?|,C=|a® b? c?|, then which relation is correct
a® pd @ a® pd ¢® a® b3 8
(a) A=B (b) A=C (c) B=C (d) None of these
a b c ka kb kc
164. If A=|x y z|,then [kx Kky kz|isequalto [Rajasthan PET 1986]
p g r kp kq kr
(a) A (b) kA (c) 3kA (d) k3A
165. If the entries in a 3x3 determinant are either o or 1, then the greatest value of this determinant is [AMU 1988]



166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.
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(a) 1 (b) 2 () 3 (d) 9

a c
If the elements of the first row of the product of ‘ and ‘ q are respectively A and B then the
elements of the second row of the product are [Rajasthan PET 1987]
(a) A, B (b) B, A (c) -B, A (d) -B, -A
If for every element of any determinant of odd order a; =-a;, then the value of determinant is
(a) o (b) 1 (c) 1 (d) A?

The sum of the products of the elements of any row of a determinant A with the corresponding cofactors of the

same row is always equal to

(@ | Al (b) | Al /2 @)
acb a? c? b2

If A=|b b a| and A'=|b? b? a?|, then
c ac c? a? ¢?

(a) A=a%b%c3A (b) A'=a%b?c2A (©)
Xy z 2x+4p p+6a a

If A=|p q r|,then |2y+4q q+6b b| isequalto
a b c 2z+4r r+6Cc c

(@) 2A (b) 4A (o)

[Karnataka CET 2000]
1 (d) o

[Kurukshetra CEE 1997]

A = abcA’ (d) None of these

[Rajasthan PET 1999]

6A (d) A

If every element of a third order determinant of value A is multiplied by 5, then the value of new determinant

is [Roorkee 1993]

(a) A (b) 5A (c)
Xn Xn+2 X2n
IfA=| 1 xP p |=0, then pis given by
Xn+5 Xp+6 X2n+5
(a) x" () (n+1) (©
Xy z X 2y z
If A=|p q r|,then |2p 4q 2r| equals
b c a 2b c
(a) A? (b) 4A (©
a b c 6a 2b 2c
If m n p|=k,then |3m n p|=
X y z 3x 'y z
(a) k/6 (b) 2k ()
-1 2 4 -2 4 2
If A={ 3 1 0|and B=|6 2 0], then B isgiven by
-2 4 2 -2 4 8
(a) B=4A (b) B=-4A ()
a by ¢ a; bon
Let A, =|a, b, c,|and A, =|a, S,
ag by ¢, az Bs v
determinants

(a) 9 (b) 3 ()

25A (d) 125A

Either A or B (d) Both A and B

[Rajasthan PET 1999]

3A (d) None of these
[Tamilnadu (Engg.) 2002]
3k (d) 6k
[Tamilnadu (Engg.) 2002]
B=-A (d) B=6A

72|, then A; xA, can be expressed as the sum of how many

[Tamilnadu (Engg.) 2001]

27 (d) 2
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177.

178.

179.

180.

181.

182.

183.

1 1 1 1 bc a
If A,={a b <c|,A,=|1 ca bj then
a2 b2 c? 1 ab ¢
(a) A, +A,=0 (b) A, +2A, =0 (©) A=A, (d) None of these

_Advance Level )

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 determinants, where n has the value [Roorkee 1993]
() 1 (™9 (c) 16 (d) 24
X-y-12 2x 2X X+Y+22 X y
If A = 2y y—-z-X 2y and A, = z y+2+42X y , then
2z 2z Z-X-Yy z X Z+X+2y
(@) A, =24, (b) A, =2A, () A=A, (d) None of these

Consider the following statements with reference to determinants

(I) The value of determinant is unchanged if the rows and columns are interchanged

(II) If any two rows or columns of a determinant are interchanged, the sign of the determinant is changed.

(1I11) If any two rows or columns are identical, the value of determinant is zero

(a) I and III are correct (b) II and III are correct (c) Only Iis correct (d) I, II and III are correct
Let a; denote the element of the i™ row and j™ column in a 3x3 determinant (1<i<3,1<j<3) and let

a; =-a; for every i and j . Then the determinant has all the principal diagonal elements as [AMU 1992]
(a) 1 (b) -1 (c) o (d) None of these
a b, ¢ b,c3 —bsC, Cpa3 —Cza, absz —azh,

If |a, b, c,|=5, then the value of |bsc; —b,c; cza; —c,a; azb, —a;b, | is
a; by cg b;c, —byc; cia; —Cra;  a;b, —ayb,
[Tamilnadu (Engg.) 2002]
(a) 5 (b) 25 (c) 125 (d) o
Two non-zero distinct numbers a, b are used as elements to make determinants of the third order. The number
of determinants whose value is zero for all a, b is
(a) 24 (b) 32 (c) a+b (d) None of these

Minors and Cofactors O

184.

Basic Level

a, b, ¢
If in the determinant A=|a, b, c¢,| A;,B;,C; etc. be the co-factors of a,,b,,c, etc., then which of the
a; by cj
following relations is incorrect
(a) ;A +b;B; +¢,C; =A (b) b;B; +b,B, +¢,C, =A (c) azA; +bzB; +c3Cy =A (d) a,A, +b;B, +¢,C, =A
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a by ¢
185. If A,,B,,C,,... are respectively the co-factors of the elements a,, b,, c,,....... of the determinant A=|a, b, c,|,
ag by ¢
B
then | 2 <, =
BS CB
(a) a,A (b) a,a;A (©) (a; +bp)A (d) None of these
. 1 -2
186. The cofactors of 1,—2, -3 and 4 in 3 4 are
(a) 4, 3, 2) 1 (b) -4, 3, 2’ -1 (C) 4, -3, _2, 1 (d) -4, -3, _2’ -1
111
187. The cofactor of 2in |1 2 3| is
1 3 9
()1 (b) -5 (c) 8 (d) -8
X 1 -2
188. If cofactor of 2x in the determinant | 1  2x x-1| is zero, then x equals to
x-1 X 0
(@) o (b) 2 ()1 (@) -1
. . -1 0] .
189. The cofactor of element 0 in determinant 9 2 is
(a) -1 (b) o (o) 2 (d) -2
-1 2 1
190. The cofactor of element 0 in determinant [-2 3 -3|is
4 0 -4
(a) 2 (b) 5 (c) -5 @9
2 -1 4
191. The minors of the element of the first row in the determinant {4 2 3| are
1 1 2
() 2,7, 11 (b) 7, 11,2 (c) 11, 2,7 (d) 7,2, 11

Advance Level )

192. The value of the determinant A of 3™ order is 9 then the value of A'> where A' is a determinant formed by
cofactors of the element of A is

(a9 (b) 81 (c) 729 (d) 6561

Product and Summation of Determinants O

Basic Level )

1 0]
193. If A =‘ dl’ then A,A, is equal to [Rajasthan PET 1984]
a

1
and A, =
c

(a) ac (b) bd (c) b-a)d-c) (d) None of these
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194 2 3 1o equals
. X
-1 5| |-1 3 d
2 0 2 -3 -1 16 2 7
a b C d
()115‘ ()‘015‘ ()‘2 7‘ ()‘116‘
41 (4 1 3 3| (1 2|,
195. The value of + + + is
1 3/ |1 3/ |1 3] 11 3
10 10 10 10
a b
(@) ‘4 12‘ (b) ‘ 1 3‘
24 24 24 24
c d
© ‘ 1 3 ‘ @ ‘ 1 81‘
1 n n n
196. If D, =| 2r n’+n+1 n?+n |and ZDr =56, then n equals
2r-1 n2 n+n+1 r=1
(a) 4 (b) 6 (© 7 (d) 8
Advance Level
log; 512 log, 3| |log,3 logg 3
197. 9s 94 X 92 9s = [Tamilnadu (Engg.) 2002]
log; 8 log, 9| [log;4 log,4
(a) 7 (b) 10 (c) 13 (d) 17
b2+c?2 ab ac
198. If ba c?+a’ bc = square of determinant A of the third order then A is equal to
ca b a’+b?
0 c b ab c 0 -c b
(a) [c 0 a (b) |[b ¢ a (o) | c 0 -a (d) None of these
b a0 c awb -b -a 0
2I'71 2 3I’71 4 5I’71
* * n
199. If D, =| x y z , then the value of ZDr =
2"-1 3"-1 5"-1 r=1
(a) 1 (b) -1 (c) o (d) None of these
a 2" 2%-1 5
200. Let D, =|b 3(4") 2(4'-1)|, then the value of ZDr is
c 78" 4(8% -1 r=1
(a) o (b) a+b+c (c) ab+hbc+ca (d) None of these
2r-1 "C, 1 m
201. Let m be a positive integer and A, = m?-1 2" m+1 |, (0<r<m), then the value of ZAr is given by
sin?(m2) sin?(m) sin?(m +1) r=0
(a) o (b) m2 -1 (c) 2" (d) 2™sin?(2™)
n 15 8 s
202. If U, =|n®> 35 9|, then ZUH =
n® 25 10 n=1

(a) o (b) 25 (c) 625 (d) None of these



a-1 n 6 n
203. If A,=|(@@-1)" 2n* 4n-2 |, then ZAa is equal to
(a-1° 3n® 3n®>-3n a=1
nin+1 a@a+1
(a) o (b) 1 © [Q] [Q
2 2
2r X  nn+1) n
204. If A, =| 6r’-1 y n?@2n+3)|, then the value of ZA, is independent of
ar*-2nr z n®(h+1) r=1
(a) x dy (c) z
n(n +1)

2 n
205. If D, =|2r-1 y n? |, then ZDr is equal to
3r-2 z —n(San ) r=1

(a) %n(n +1)(2n+1) (b) %nz(n +1)° (c) o
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(d) None of these

(dn

(d) None of these

Differentiation and Integration of Determinants O

Basic Level )

f
206. Let f, g, h and k be differentiable in (a, b). If F is defined as F(x) = ‘ hEX; EEX;
X X
f gl |f g gl |f g fog |fog
a b ¢
()‘hk+‘h'k" ()‘h NS ©h el
oS X 1 0
207. If f(x)=| 1 cosx 1 |, then f'(x/3) equals
0 1 COS X
1143 5V3 -543
(a) — (b)) — (©
8 8 8
2 -
208. 1f A=|¢ "X , then [d—A) is equal to
X e dx ), o
(a) o (b) -1 ()1
cosx x 1 ;
209. Let f(x)=|2sinx x2 2x|,then Lin(;ﬂ equals
X—>
tanx x 1 X
(a) o (®) 1 (c) -2

SeC X  €Os X  Sec’ X +cot X cosec 2x '
T

210. If f(x)=|cos?x cos?x cosec 2x , then | f(x)dx =
1 cos?x cosec 2x 0
T 8 T 8 T 8
a) —+— b) | -——+— c) —|—+—
(@) 4 15 ()( 4 15) (©) (4 15)

_Advance Level )

, then F'(x) is given by [SCRA 1999]

f f'
@y &l ¥

h k'| |h k

(d) None of these

(d) 2

(d) None of these

(d) None of these
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1+sin2x  cos? x 4sin 2x
211. If f(x)=| sin?x 1+cos?x 4sin2x |, then maximum value of f(x) is
sin? x cos?x  1+4sin2x
(a) o (b) 2 () 4
a X X X
X f x X .
212, If = f(x)—xf'(x), then f(x) is equal to
X X y X
X X X 0
(a) (x=—a)(x = B)x —y)(x =) () (X +a)(X+ B)X +y)x +0)
(©) 2(x—a)(x =L)X —y)(x—0) (d) None of these

(d) 6

F(x)  G(x) H(X)
213. If F(x), G(x) and H(x) are three polynomials of degree 2, then ¢(x)=| F'(x) G'(x) H'(x)| is polynomial of degree

F'(x) G"(x) H'

(a) 2 (b) 3 (©) 4

x3 sinx cos x .

214. Let f(x)=|6 -1 0 |, where p is a constant, then dd—s[f(x)] at x=0 is
X

p p> p°
(@ p (b) p+p° © p+p’
x"  sinx COS X 4
215. If f(x)=|n! sin % cos N , then (f(x)) atx =o0is
2 2 dx "
p o p’ p
(a) o (b) p © p?

cos(x +x2) sin(x +x?) —cos(x + x?)
216. If f(x)=|sin(x —x?) cos(x—x?) sin(x—x?) |, then (0)=
sin2x 0 sin2x?2

(a) 4 (b) 2 (o3

(%)

(d) o

[1IT 1997]

(d) Independent of p

(d) Independent of p

(d) o

System of Linear Equations ()

. Basic Level

217. If x+y-z=0, 3x—-ay—-3z=0, x—3y+z=0 has non-zero solution, then «a =

(a) -1 (b) o ()1
218. The number of solutions of the equations x+4y—-z=0,3x—-4y-z=0, x-3y+z=0 is
(a) o (®) 1 (o) 2

219. The following system of equations 3x-2y+z=0, Ax-14y+15z2=0, x+2y—-3z=0
x=y=z=0 for 1 equal to

(a) 1 (b) 2 (© 3
220. The number of solutions of equations x+y—-z=0, 3x-y-z=0, x-3y+z=0 is
(a) o (b) 1 (© 2

[MP PET 1990]
(d) -3

[MP PET 1992]
(d) Infinite
has a solution other than

[MP PET 1990]
(d) 5

[MP PET 1992]
(d) Infinite

221. If the system of following equations 2x +3y +5=0, x+ky+5=0, kx -12y —14 =0 be consistent, then k =
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12 1 17 12
a) -2, — b) -1, — c) -6, — d) 6, - —
(a) c (b) : (o) 3 (d) z
222, If the equation x =ay+z,y=z+ax, z=x+y have non-zero solutions, then
(a) a2+1=0 (b) a®+1=0 (c) a+1=0 (d) a-1=0

223. If the system of equations 3x-y+4z-3=0, x+2y-3z+2=0, 6x+5y+A1z+3=0 has infinite number of
solutions, then 1 =
(@) 7 (b) -7 (© 5 (@ -5

224. The system of equations 4x -5y -2z =2, 5x—-4y+2z=3and 2x+2y+8z=1 is

(a) Consistent (unique solution) (b) Inconsistent
(c) Consistent (infinite solutions) (d) None of these

225. The system of equations AX+y+z=0, -x+4Ay+z=0,-x-y+ 1z =0, will have a non-zero solution if real values
of A are given by [IIT 1984]
(a)o (b) 1 © 3 @ V3

226. The equations x+2y+3z=1x-y+4z=0and 2x+y+7z =1 have [Karnataka CET 1992]
(a) Only one solution (b) Only two solutions (c) No solution (d) Infinitely many

solutions

227. The number of solutions of 2x+y =4, x-2y =2, 3x+5y =6 is [Karnataka CET 1991]
(a) o (b) 1 (c) 2 (d) Infinitely many

228. The existence of unique solution of the system x+y+z=b, 2x+3y—-z =6, 5x —y+az =10 depends on [Kurukshetra CEE :

(a) b only (b) a only (c) aand b (d) Neither a nor b
229. The value of k for which the set of equations 3x +ky-2z=0, x+ky+3z=0 and 2x+3y—-4z =0 has a non-trivial

solution is
[Kurukshetra CEE 1996]

(a) 15 (b) 16 (c) 31/2 (d) 33/2
230. X+y+z=6,x-y+z=2 and 2x+y—-z=1 then x, y, z are respectively

(a) 3,2,1 (b)1,2,3 (c) 2,1,3 (d) None of these
8 b ¢
231. Consider the system of equations a;x+b;y+c¢c,z=0, a,x+b,y+c,z=0, agx+bgy+czz=0 if |a, b, ¢,|=0, then
a3 by ¢
the system has [Roorkee 1990]
(a) More than two solutions (b) One trivial and one non-
trivial solutions
(c) No solution (d) Only trivial solution (0, 0, 0)
232. If 2x+3y-5z2=7, x+y+z=6, 3x—-4y+2z=1, then x = [MP PET 1987]
2 -5 7 7 3 -5 -7 3 -5 2 3 -5
(|1 1 6| +|6 1 1 () |-6 1 1] =+
3 2 1 1 -4 2 -1 -4 2 3 -4
-5 -5
(c) |6 1 1] +]1 1 1 (d) None of these
1 -4 2 3 -4
233. The system of equations x+y+z=2, 3x-y+2z=6 and 3x+y+z=-18 has [Kurukshetra CEET 2002]
(a) A unique solution (b) No solution

(c) An infinite number of solutions (d) Zero solution as the only solution
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234.

235.

236.

237.

238.

239.

24o0.

241.

242.

243.

244.

245.

246.

247.

248.

249.

If 2x+3y+4z=9, 4x+9y+3z=10, 5x+10y +5z =11 then find the value of x [UPSEAT 2002]
9 3 4 2 3 4 9 4 3 2 3 4
(a) |10 9 3|+1({4 9 3 (b) |10 3 9|+ |4 9 3
11 10 5 5 10 5 11 5 10 5 10 5
9 4 9 3 2
(c) {10 3 3|+|9 4 3 (d) None of these
11 5 10 10 5
Equations x +y =2, 2x +2y =3 will have [UPSEAT 1999]
(a) Only one solution (b) Many finite solutions (c) No solution (d) None of these

If the system of equations x-ky—-z=0, kx—-y—z=0 and x+y—-z=0 has a non zero solution, then the possible
value of k are
[IIT Screening 2000]

(a) -1,2 (b) 1,2 (c) o,1 (d) -1,1
The system of equations x; —X, + X3 =2, 3X; —X, +2X3 =—6 and 3X; + X, + X3 =—18 has [AMU 2001]
(a) No solution (b) Exactly one solution (c) Infinite solutions (d) None of these

The existence of the unique solution of the system x+y+z=24, 5x—-y+42 =10, 2x+3y—z =6 depends on

[Kurukshetra CEE 2002]

(a) u only (b) 21 only (c) 2 and x both (d) Neither A nor u

The number of solutions of the following equations x, —x; =1, —X; +2X; =-2, X; —2X, =3 is [MP PET 2000]

(a) Zero (b) One (c) Two (d) Infinite

The number of values of k for which the system of equations (k +1)x +8y =4k, kx+(k+3)y =3k —1 has infinitely
many solutions, is [IIT Screening 2002]

(a) o (b) 1 (c) 2 (d) Infinite

For what value of 1, the system of equations x+y+z=6, x+2y+3z=10, x+2y+Az=12 isinconsistent [AIEEE 2002]
() 2=1 (b) 2=2 (c) A=-2 (d) 2=3

The values of the x, y, z in order, of the system of equations 3x+y+2z2=3, 2x—-3y-z=-3, Xx+2y+z=4 are [MP PET
(@) 2,1,5 (b) 1,1,1 (9 1,-2,-1 (d)1,2,-1

The number of solutions of the system of equations 2x+y-z=7, x-3y+2z=1  x+4y-3z=5 is [EAMCET 2003]

(a) 3 (b) 2 () 1 (d) o

The system of equations x+y+z=6, x+2y+3z=10, x+2y+.4z=u has no solution for [Orissa JEE 2003 ]

(a) 4#3 =10 (b) 1=3, u#10 (c) A#3, u#10 (d) None of these

The system of equations ax +4y+z =0, bx +3y+z =0, cx+2y+z=0 has non-trivial solution if a, b, c are in

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

The system of equations 2x—-y+z=0,x—-2y+z=0,Ax—y+2z =0 [has infinite number of nontrivial solutions for]

(a) 1=1 (b) 2=5 (c) A=-5 (d) No real value of 4

The system of equations 2x +3y =8, 7x-5y+3=0, 4x-6y+A=0 is solvableif 1 is

(a) 6 (b) 8 (c) -8 (d) -6

The system of the equations x +2y+3z=4, 2x+3y+4z=5, 3x+4y+5z=6 has

(a) Infinitely many solutions (b) No solution (c) Unique solution (d)None
If the equations x =ay+z, y=az+x and z=ax +y are the consistent having non-trivial solution, then

(a) a® =1 (b) a®+1=0 (¢) a+1=0 (d) None of these



250.

251.

252.

253.

254.

255.

256.

257.

258.

259.
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Advance Level )

The value of a for which the system of equations a®x+(@+1)°y+@+2%2=0, ax+@+1y+(@+2z=0 and

X+Yy+z =0 has a non-zero solution is [Pb. CET 2000]

(a) -1 (b) o (c) 1 (d) None of these

The values of 4 which make the system of linear equations x+y+z=1, x+2y+4z=4, x+4y+10z = 4> to have the so
[Kurukshetra CEE 1991]

(a) A=3o0r4 (b) =0 or o

(c) A=10r2 (d) A=K, where K is an arbitrary constant

If the equations x =cy +bz, y=az+cx and z =bx +ay have a solution other than x=0, y=0 and z=0, then a, b

and c are connected by the relation [MP PET 1998]
(a) a®+b®+c®+3abc=0 (b) a®+b*+c?+2abc=1 (c) a®?+b?+c?—bc—ca—ab=0 (d) None of these
If a= L, b= y and ¢ - where x, y, z are not all zero, then ab+bc+ca=
y-z Z-X X—y

(a) o (b) 1 (o) -1 (@ 2
Let a, b, c be positive real numbers. the following system of equations in x, y, and z

2 2 2 2 2 2 2 2 2
X—2+y—2—z—2=1,x—2—y—+z—2=1,—x—2+y—2+z—2=1 has [IIT 1995]
a b c a b c a b c
(a) No solution (b) Unique solution (c) Infinitely many solutions (d)Finitely many solutions

The system of the linear equations x+y+z=2, 2x+y—-z=3, 3x+2y+kz =4 has a unique solution if

[EAMCET 1994; DCE 2000]
(a) k=0 (b) -1<k<1 (c) 2<k<?2 (d) k=0
If a>b>c and the system of equations ax+by +cz=0, bx+cy+az=0, cx+ay+bz =0 has a non-trivial solution

then both the roots of the quadratic equation at? +bt + ¢ are

(a) Real (b) Of opposite sign (c) Positive (d) Complex
m b am a
If x?y" =e™, x°y% =e", A, = al 4= , Ay = , then the values of x and y are respectively
n cn c
[Tamilnadu (Engg.) 2002]
() A, /A; and A,/A; (D) A,/A; and A; /A, (c) log (A, /As)and log(A, /A;)  (d)  e™'* and e?2/*

If the equations a(y+z)=x, b(z+x)=y, c(x+y)=z, where a=-1, bzx-1, c#-1, admit of nontrivial solutions

then @+a)* +@+b)t+@1+c)?t is
(a) 2 (b) 1 () % (d) None of these

If the system of equations ax+by+c=0 , bx+cy+a=0 and cx+ay+b =0 has a solution then the system of
equations

b+c)x+(c+ay+(@+b)z=0

Cc+ax+@+b)y+bm+c)z=0

@+b)x+Mb+cy+(c+a)z =0, has

(a) Only one solution (b) No solution (c) Infinite number of solutions (d) None of these

Some Special Determinants O

Basic Level )
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260.

261.

262.

263.

264.

265.

266.

a h g
The value of [lh b f]| is

g f c
(a) abc+2fgh—af? —bg? —ch? (b) abc + fgh —af? —bg? —ch?
(c) 2abc + fgh—af? —bg? —ch? (d) None of these

0 a-b a-c
The valueof ([b—-a 0 b-c]| is
c—-a c-b 0

(a) o (b) abc (c) @-b)b-c)c-2a) (d) None of these
0 -h —-g

The value of the determinant ([h 0 -f| is
g f 0

(a) fgh (b) —fgh (c) o (d) 1/fgh

The value of an even order skew symmetric determinant is
(a) o (b) Perfect square (c) +1 (d) None of these

The value of an odd order skew symmetric determinant is

(a) Perfect square (b) Negative

(o0 #1 (d) o

In a skew-symmetric matrix, the diagonal elements are all [MP PET 1987]

(a) Different from each other (b) Zero (c) One (d)None

Advance Level »

0 2+3i %—Si
The value of | —2+3i 0 7-4i]| is
35 Z7-4i o0
2

(a) Purely real (b) Purely imaginary (c) Non real complex (d) None of these

Miscellaneous Problems O

267.

- Basic Level

Xg oy, 1 1 1 1

If|x, y, 1|=|b, b, b;|, then the two triangles whose vertices are (x;,y;), (X,,¥,), (X3,¥3) and (a;,b;),
XB y3 1 al aZ a3

(a2vb2)’ (a3,b3), are

(a) Congruent (b) Similar (c) Equal in area (d) None of these

Advance Level »
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268. If A, B and C are the angles of a triangle and

1 1 1
l+sin A 1+sinB 1+sinC |=0, then the triangle must be
sin A+sin®> A sinB+sin?B sinC+sin®C

(a) Equilateral (b) Isosceles (c) Any triangle (d) Right angled.
X2=2x+3  Tx+2 X +4
269. If f(x)=ax®+bx® +ox* +dx3+ex?+fx+g=| 2x+7 x> —x+2 3x , then g =
3 2x-1  x%2-4x+7
(a) -200 (b) 100 (c) 112 (d) -108
270. If a, b, ¢ are the sides of a AABC and A, B, C are respectively the angles opposite to them, then
a2 bsin A csin A
bsin A 1 cos(B-C)| is equal to
csinA cos(B - C) 1
(a) sinA-sinBsinC (b) abc (o)1 (d) o
1 1 _(x+y)
z z 7?2
271. If A=| - (yJ;Z) 1 K , then A is independent of
X X X
Yy +z) x+2y+z y(X+y)
x2z Xz xz? |
(a) x )y (0 z (d) A=0
a -1 0
272, If f(x)=| ax 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

1 f(x) f[lj— f(x)
273. If f(x) is a polynomial satisfying f(x)= 2 X 1
13
X

(a) 126 (b) 626 (c) -124 (d) 624

and f(2) =17, then the value of f(5) is

tan x tan(x +h) tan(x +2h)
274. If A=|tan(x+2h) tan x tan(x +h) |, then l!m?J t% is equal to
tan(x +h) tan(x + 2h) tan x

(a) tanxsec* x (b) 9tan xsec? x (c) tanxsec* x (d) 9tan xsec x
x% +(y? +2%)cos 6 xy (1 — cos 6) xz (L —cos 6)
275. If x?+y®>+2z2=1,then A= xy (1 — cos 6) y2 +(z2 +x?)cos @ yz(L —cos 6) is independent of
zx(1 - cos 6) yz(1 - cos 6) 2% +(x2 +y?)cos 6

(a) x, y, z (b) y only (c) zonly (d) 6 only
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sin(x +y+2z) sinB cosC
276. If x+y+z =, then the value of the determinant —sinB 0 tan A| is [Pb. CET 1999]
cos(A+B) —tan A 0

(a) o (b) 2sinBtan Acos C (c) 1 (d) None of these

277. If [a] denotes the greatest integer less than or equal to a and -1<x<0,0<y<l] 1<z<2, then

[x]+1 [y [z]
[x] [y1+1 [z] | isequalto
[x] il [z]+1

(a) [x] (b) [yl (o) [z] (d) None of these

*k%
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ﬂ\nswer Sheet

Determinants Assignment (Basic and Advance Level) ( )
1 2 3 5 6 8 10 11 12 13 14 15 16 17 18 19 20
d b a c a G d d b d [¢ b c b a c c
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
b d d b c b a a b ® b d a b a d b c b b
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
a b c c b a c a G d a d a b [« d b b d d
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 8o
d d d a c,d [¢ b b d d a d [ b b b c b d a
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100
a a a c c d a d G a b d d a b b c b c c

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
b a d b c c b d a b d d ¢ [¢ b b d a c d
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
b c c c b b b a d d a d b b a b c d d c
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
a b d a b a d d d a b ¢ d a a b a a a b
161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
b c d d b c a a d a d d b d b c a d b d
181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
c b b d a a C C d ¢ b d b d b c b a c a
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220
a d a SRl G b b a G d d a d d a,d b d b d d
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
c c d b a d b b d b a [¢ a a [¢ d c a a b
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
d d d b a C b a d a [¢ b [¢ b a b d a b a

261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277
a c b d b b c b d d 2hed b b b a a c
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