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a c c—a a+c Ans. (b)
b b-c b+c 1 a b+c
5. If A= =0 and g, b, c are .
a-b b-c O a—c Solution: Let A=l b c+a
x y z l+x+y 1 ¢ a+b
not in A.P., then | a a+b+c
(a) a,c, b arein H.P. (b) a, c, b are in G.P.
(¢) b,a,cin A.P. (d) a, b, c are in G.P. =1 b a+b+c|(CG—>C+Cy)
Ans. (b) 1 ¢ a+b+c
Solution: Applylng C3 d C3 —(C2— Cl) and C4 d C4—(C| — Cz), 1 a1
we get
a c 0 0 =(a+b+c)[l b 1=0 [ twocolumns are identical]
e b 0 0 1 ¢l
a-b b-c a+c-2b 0 yz oz xy
X y ztx-y 1 8. Thevalueof |p 2q 3r|, wherex, y, zare,respectively,
a c 0 1 1 1
=l c b 0 (Expanding along C,) the pth, (2¢)th and (3#)th terms of an H.P,, is
a-b b—-c a+c-2b (@ -1 (b) 0
B ) . c 1 (d) none of these
=(a+c—-2b)(ab—c") (Expanding along C3) Ans. (b)
’ A=0 Solution: Let a be the first term and d be the common differ-
= a+c—2b=0 or ab—c*=0. ence of corresponding A.P.

= a,c, b are in GP. (given that a, b, ¢ are in A.P.)

b+c a a
6. Thevalueof | b c+a b |is
c c a+b
(@) abc (b) 0
() a+b+c (d) 4abc
Ans. (d)
b+c a a 0 —2¢ -2b
Solution: Wehave | b c¢+a b |=|b c+a b
c c a+b|l |c c a+b

(Applying R, > R, —R,—R,)

10 -2c -2b
=—0 c(c+a-b) b(c-a-b)
Cc c a+b

(Applying R, — cR, —bR,)
= l-c(2bc)[—(c—a—b)+(c+a—b)]
c

= (2bc) (2a) = 4abc (Expanding along C)
1 a
1 b
1 ¢
(@ 1 (b) 0

© d-a(1-b)(1-¢) (d) (@a+b+c)

b+c
c+a
a+b

7. is equal to

1/x Uy 1/z
Then, A=xyz|p 2q 3r
1 1 1
a+(p-1)d a+QR2q-1)d a+@Br-1d
= Xyz )4 2q 3r

1 1 1
Applying R, — R, —aR,,R, > R, — R, and then taking
d common from R;, we get

(p-1D) (2¢-1) @r-1
A=xyzd|(p-1) (2g-1) (Br-1)|=0

1 1 1
x+1 x+2 x+4
9. The value of the determinant |[x+3 x+5 x+8]|is
x+7 x+10 x+14
(a) -2 (b) x*+2
(c) 2 (d) none of these
Ans. (a)
Solution: We have
x+1 x+2 x+4 x+1 x+2 2
x+3 x+5 x+8|=|x+3 x+5 3

x+7 x+10 x+14| (x+7 x+10 4

(Applying C; - C;-C,)
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x+1 1 2
=[x+3 2 3 (Applying C, > C,—-C,)
x+7 3 4
x+1 1 2
=12 11
4 11
(Applying R, > R,-R,R, > R,-R,)
x+1 1 1
=2 1 0 (Applying, R, > R,—R,)
2 00
=20-1)=-2 (Expanding along R,)
b+ c)2 a’ a’
10. b? (c+a)? b? is equal to
2 c? (a +b)2

(b) 2abc(a+b+ c)2
(d) 2abc(a+b+c)

(a) abc(a+b+ c)2

(c) 2abc(a+b+c)?

Ans. (¢)
b+ c)2 a’ a’
Solution: Let A=| b? (c+a)? b?
c? c? (a+b)?

(Applying C, - C,-C;and C, —» C, - C5)
(b+c)2 -a’ 0 a*

= 0 (c+a)2 -b? b?

2 —(a+b)? -(a+b)* (a+b)’

2

(b+c+a)(b+c—a) 0 a
= 0 (c+a+b)(c+a-b) b°
(c+a+b)(c—a-b) (c+a+b)(c—a-b) (a+b)’
2

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

[Applying R; — R, — (R, + R))]
2

b+c—a 0 a
=(a+b+c)2 0 c+a-b b?
—2b —2a 2ab
) ab +ac a’ a’
=@ b>  betba b
a

0 0 2ab

b+c a a

a+b+c)?
=¥-ab-2ab b c¢c+a b
ab
0 0 1
,lpt+c a
=2ab(a+b+c)
b c+a

=2ab(a+b+c)2 [(+c)(c+a)-ab]

=2abc(a+b+c)’ (a+b+c)
=2abc(a+b+c)’
a* exlog,a x2

eleogca

1. If g(x)=|a™ x*|, then

a—Sx eleog,a 1

(b) g(x)—g(-x)=0
(d) none of these

(a) gx)+g(-x)=0
(c) g(x)xg(—x)=0

Ans. (a)
a* el a* 2
3x
. _|.,-3x log, a 4
Solution: g(x)=|a e ke x
S
a>* plogea * 1
a—x ax x2
—3x 3x 4 X
= |a a X [ el =a']
a—Sx an 1
a a~* x2 a* a* x2
= gxn=ld a¥ =g o X
an a—5x 1 a 5x a5x 1

(Interchanging 1st and 2nd columns)
= -8
= g +g(-x)=0

2 cosx-sinx —sinx

cos” x
12. If f(x)=|cosx-sinx sin? x cosx |, then forall x
sin x —Ccos X 0
(@ f(x)=0 (®) fx)=1
(©) fx)=2 (d) none of these
Ans. (b)
cos?x  cosx-sinx —sinx
Solution: We have f(x)=|cosx-sinx sin? x cos x
sin x —CosX 0



CLASS XII | ST. LAWRENCE HIGH SCHOOL

PAGE - 50

1 0 —sinx
=l 0 1 COS X
sinx —cosx 0

(Applying C; = C; —sinx-C; and C, = C, +cosx-C3)

1 0 —sinx

=0 1 COS X
.2

0 —cosx sin“x

(Applying R; = R; —sinx- R;)
=sin’x + cos’x= 1 forallx (Expanding along C D
b+c a-b a
13. The value of the determinant |c+a b—c b| is
a+b c-a c
(b) —(@*+ b3+ 3 —3abc)
(d) none of these

(a) @+ b3+ —3abc
() —(@+b*+c%)

Ans. (b)
b+c a-b a| |la+b+c -b a
Solution: |c+a b—-c b|=|la+b+c -c b
a+b c—-a c¢| |la+b+c -a ¢

[C,—>C +C,and C,—> C,-C,]
b a
c b
a c
b a
c—-b b-a
a-b c-a

[R,>R,-R and R, >R, —R]

==

=—(at+b+o)|l

—_ =

=—(a+b+c)|0

o

= —(a+b+c) (@ +b*+c* —ab-bc—ca)
= —(a’+b’ +c* -3abc)
a-x ¢ b
14. If a+b+c#0and| ¢
b a
total number of different values of x is equal to
(@ 1 (b) 2
(© 3 (d) none of these
Ans. (¢)
Solution: Applying C, = C, + C, + C,, we get

b—x a

cC—X

a+b+c—x c b
A=latb+c—-x b—-x a

a+b+c—x a c—x

=0, then the

1 ¢ b
=(a+b+c—x)|l b-x a
1 a c—Xx
Applying R — R - R,,R, > R, — R, , we get

0 c—-b+x b-a
A=(@+b+c—x)0 b—a—-x a—c+x
1 a c—x
=(atbt+tc-x)[(x+c-b)(xta-c)
+(x+a-b)(b-a)
=(a+b+c—x)[x2+x(a—b)+(c—b)(a—c)
+x(b—a)— (a— b)?
=(a+b+c—-x)(x* +ac—-c* —ab+bc—a* -b*—2ab)

=(a+b+c—x)(x2 —a2—b2—c2+ab+bc+ca)

=(a+b+c—x){x2—%[(a—b)z+(b—c)2+(c—a)2]}

AsA=0

= x=a+b+c, i'\/%((a—b)2+(b—c)2+(c—a)2)

15. If 4, B and C are the angles of a triangle, and

6_2iA eiC 6iB
A= 6iC 6_2iB 6iA
6iB 6iA e—2iC
find [A].
(@ 2 (b) 3
(©) -1 (d) —4
Ans. (d) | |
Solution: Let o= e, B=¢'® and y= ', then affy= &' “*5+C)
=¢m=cosm+isin £=-1 and
e y B
A=y UB* «
B o 1y’
) 1 o’y o’p 1 -a/f -aly
P 1 Fel=fpe 1 piy
v’ ye 1| V@ -yiB 1
. o -a -«
=——-8 B -B
afly
Y v v

[Multiplying C,, C,, C; by a, Band yrespectively]
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1 -1 -1 [0 -1 -1 p b c
—%—1 1 -14=|0 1 -1=-21+1)=-4 17. If a#p,b#q,c#r and |[a g c¢|=0, then the value
(o7
Tlh -1 1| |2 -1 1 a b r
(ApplyingC, > C, + C,) p q r
1 b of P is equal to
1+a 1 1 p—a q- r—c
16. | 1 1+b 1 |isequalto (2) -1 (b) 1
(c) -2 (d) 2
1 1 l+c Ans. (d)
1 1 1
(a) abe (b) (”Z*Z*Z] b

1 1.1
(©) abc(;+;+—]

c
Ans. (d)

) abc(1+l+l+l]
a b

[

1+a 1 1
Solution: Let A=| 1 1+b 1
1 1 1+c¢
1 1
_+1 —_ —_
a a a
1
=abc| — —+1 l
b b
1
11,
c c c
1 1 1 1 1 1 1 1 1
I+=—+—+— 1+—+—+— 1+—+—+=
a b c a c a b ¢
=abc l l+1 l
b b b
l l l+1
c c c
(RR—>R+R,+R,)
1 1 1
1 1 1)1 1 1
=abc|1+—+—+—||- —+1 —
a b cJlb b b
1
111,
c c c
1 00
=abc(1+l+l+l)l 1 O
a b c)b
1
- 01
c

(C,—C,-C, and C, > C,-C,)

=abc(1+l+l+l)
a b ¢

Solution: Given |a g ¢|=0

a b r

Applying R, = R, — R,, R, — R, — R, reduces the deter-

minant to
p—-a b—q O
0 g-b c-r=0
a b r
= @p-a)(@-brtab-—q)(c—r)-blp—-a)(c-r)=0
= Dividing throughout by (p —a) (¢ — b) (r — ¢), we get
r L4 b,
r-c p-—a q-b
= A T R T
r—c p—a q->b
= r P 9
r-c p-—a q-b
1 k k .
18. If U, =| 2n  Kk'+k+1 Kk +k |and YU, =72
2n-1  k*  k*+k+1 i
then k=
(@ 8 (b) 9
(c) 6 (d) none of these
Ans. (a)
k
> k k
n=1
k k
Solution: 2U,,= ZZn K +k+1  k*+k
n=1 n=1
k k
2¥n-31 kK kK +k+1
n=1 n=1
k k k
= lk(k+1) kK*+k+1  k*+k
K’ Kk’ K> +k+1
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k 0 k a & a*-1
_lp2 2
sl 1 Kk Solution: Given [b 5° b*—1/=0
K 0 K+k+1 5 4
. c ¢ c¢ -1
[Applying C, —» C, - C|]
2 3 a a da*| |la & -1
=kk"+k+) -k’ =k(k+1)=72
- k=8 = b b b+p B -1=0
a & at -1 c & e & 4
19. If p »® b*—1|=0 and g, b, c are all distinct, then 1 &> &3 la & 1
c & -1 = abcll b* B|-1p b 1=0
abc(ab + bc + ca) is equal to 1 ¢ | e &1
(@ atb+c (b) abc = abc(a—b) (b—c)(c—a) (ab+bc +ca)
© 0 (d) none of these —(a-b)(b-c)(c—a)(a+b+c)=0
Ans. (a) = abc(ab+bc+ca)—(a+b+c)=0
= abc(ab+bc+ca)=a+b+c
EXERCISE SET 1
1 1 (@ 6 (b) 3
* X+ () 0 (d) none of these
1. If f(x)=] 2x x(x—1) (x+Dx |,

5. If I’ +m’ +n’ =1, etc., and LI, +mm,+nn,=0,etc.,

heomoom
and A=\, m, n,|, then

Bx(x—1) x(x—-D(x-2) (x+Dx(x-1)

then f(500) is equal to

(@ 0 (b) 1 P
(c) 500 (d) =500 3 My 1
cos’ @ cos@sinf@ —sinf @) |A| =3 (b) |A| =2
2. Let f(0)=|cosOsin@® sin’6 cos@ |, then (© |A|=1 (d A=0
sin 6 —cosf 0 1 o o
6. The value of |® @* 1|, @ being a cube root of
f (E) =7 o 1 o
° unity, is
(@ 1 (b) 0 @ 0 © 1
©) -1 (d) 2 © @ @ o

3. Let t, o, and fB,, B, be the roots of ax*+ bx + ¢ =0 and

px®+ gx + r=0, respectively. If the system of equations 7. The value of the determinant

a,y+a,z=0and B,y + B,z=0 has a non-trivial solution, 1 sin30 sin> 0
then . . 3
, 2cos6 sin66 sin” 26 i
b
@ 2 =% b S=2 4cos’O-1 sin96 sin®36
q pr r pq
o (a) -1 (b) 0
©© S== (d) none of these () 1 (d) 2
P qr
iy 6 3 b*—ab b—c bc—ac
2 2
4. Arootofthe equation | -6 3-x 3 |[=0is 8. (ab—a” a-b b"—ab=7?

3 3 —-6—x bc—ac c—a ab-a’
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10.

11.

12.

13.

14.

(a) abc
© 0

) atb+c
(d) @*+ B>+ ?

. Ifa# b # c, one value of x which satisfies the equation

0 x—a x-b
xX+a 0
x+b x+c 0

x—c|=0 is given by

(@ x=a (b) x=b
(©) x=c (dx=0

bc ca ab
If a, b, ¢ are non-zero real numbers, then |ca ab bc

. ab bc ca
vanishes for

1 11 1 1 1
a) ————-=—=0 b) —+—+-—=0
@ a b c ®) a b ¢

1 1 1 1 1 1

—+——=—=0 d ————— =0
© b ¢ a @ b ¢ a
If A+ B + C = 7, then the value of
sin(A+B+C) sinB cosC

—sin B 0 tan A| is equal to

cos(A+B) —tan A 0

(@ 0 (b) 1
(c) 2sinBtanAcos C  (d) none of these
X p q
p x q=?
P q9 x

(@ xtpxtgy(x-—p-—9
®) x-p)(x-9(x+tptq)
© x-px-q9(x-p—9q)
d xtp)(xtg)(xtptq)
a b
The determinant | b c

ac+b

ba+c|=0 if
ac+b ba+c 0

(@) a, b, carein A.P.

() a,b,carein GP.or (x— ¢ is a factor of a® + 2bx+ ¢ =0

(¢) a, b, c arein H.P.

(d) ais aroot of the equation ax* + 2bx+ ¢ =0

2cosx 1 0

f(x)=| 1 2cosx 1 |, then f (%) is equal to
0 1 2cos x

(@ -5 (b) —4

(c) -3 (d) -1

15.

16.

17.

18.

19.

For a +ve value of x, y, z, the numerical value of the

1 log,y log,z
determinant [log,, x 1 log , z| is equal to
log,x log,y 1

(a) 1 (b) 0

(¢) logx+logy+logz (d) -1

ka K2+a® 1
The value of the determinant (kb k% +b% 1] is

ke kK +c? 1

(@) kabc(a® +b* +c?)
(b) k(a+b)(b+c)(c+a)
(c¢) k(a=-b)(b—-c)(c—a)
(d) k(@a+b—-c)(b+c—a)(c+a-Db)

1 n n .
If Dy=| 2k n’+n+1 n’+n |and Y D, =56,
2k -1 n? nt+n+l1 =
then » equals
(a) 4 (b) 6
(c) 7 (d) none of these
0 ¢ b
¢ 0 al isequalto
b a O
a b c
(a) b ¢ a
c a b
b* +c? ab ac
(b) ba c+a’ bc
ca bc a’ +b*
a+b 0 ¢
(©) b+c b O
c+a a b
b+c ab ac
() c+a ca cb
a+b ba bc
a-x ¢ b
If atbtc=0,then A=| ¢ b-x a |=0 when
b a c¢c—x

(a) x=-1

(b) x= i‘/g((ﬂ +b? +c2)

(c) x=abc (d) none of these
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20.

21.

22.

23.

24.

25.

26.

The number of distinct real solutions of

sinx cosx cosx - -
cosx sinx cosx|=0 in the interval 7 <x=< 7 is
cosXx cosx sinx
(@ o0 () 2
(© 1 () 3

x+1 3 5
If| 2 x+2 5 |=0,then x="?

2 3 x+4
(@ 1,9 (b) -1,9
() -1,-9 d 1,-9
xp+y X y

The determinant |[yp + z y z |=0if

0 xp+y yp+z
(a) x, y, z are in A.P. (b) x, y,zare in GP.

(¢) x, y, zare in H.P. (d) xy, yz, zx are in A.P.

11C

m

oc,
The value of A = |1 C,

12 12 13
C8 C9 Cm+4

12¢ 12| is equal to zero,

where m is
(a) 6 (b) 4
() 5 (d) none of these
1+sin’x  cos’x 4sin2x
Let f(x)= sin®x  1+cos’x  4sin2x |, then the
sin’® x cos’x  1+4sin2x
maximum value of f(x) is
(@ o0 (b) 1
(c) 6 (d) -1
If o, BB, yare the roots of the equation x> + px® + gx
a By
+ 7 = 0, then the value of the determinant {1 1 1|is
B v o
(a) p*+q-2r (b) P’ 3¢
(©) p*+q+2r d) p*+3q
c, Cy 1
The value of the determinant [°C, °C, 1] is
’c, cs 1
(a) 0 (®) —(61)
(c) 80 (d) none of these

27.

28.

29.

30.

31.

32.

33.

a+pd a+qd a+rd

The value of the determinant | p q r
d d d
is equal to
(@ 0 (b) -1
(©) 1 (dptgtr
’c, °C; 14
The value of A=|°C, °C, 1]is
’c, cs 1
(@ 0 (b) —576
(c) 80 (d) none of these
If f(x), g(x) and A(x) are three polynomials of degree 2
fx) g(x) h(x)

and A(x)=|f"(x) g’(x) h’(x)|then A(x) isapoly-
frx) g"(x) h"(x)

nomial of degree
(@ 2
© 0

(b) 3
(d) at most 3

2 ® ?

Thevalueof | 1 1+@*> @ |, where @is the com-
o 1 1+w

plex cube root of unity, is

(@) 1 (b) @

(c) o (d) none of these
cosx —x 1

Let f(x)=|2sinx —x? 2x|,find lim M

x=0 X

tanx -—x 1

(@ 3 (b) 4

(c) 2 (d) 3

If a, b, c are in A.P., then the determinant

x+1 x+2 x+a

x+2 x+3 x+b| in its simplified form is
x+3 x+4 x+c

(@) x’+3ax+7c b o
(c) 15 (d) 10x* + 5x + 2¢
X 1+ x* X
If Ax)=[logl+x%) & sin x |, then
cos x tanx sin’x

(a) A(x)is divisible by x (b) A(x)=0
() Ax)=0 (d) none of these
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34.

35.

36.

37.

38.

39.

40.

n

X sin x COS X
. nxw nw
If A(n)=|n! Sm? COST’ then the value of
a o o’
—[A(x)] atx=0is
(@ -1 (b) 0
© 1 (d) 2
3x2-2x+3 x2-5  3x-2
If X 2-3x x+1  |= a’+bx*+ e
X2 +2x 7+2x2 3x-x*+1
+dx> + ex + f, then fis equal to
(a) —12 (b) 15
() 15 @ 12
0 x—a x-b
Aroot of the equation [x+a 0 x—c|=0is

x+b x+c 0
(a) a (b) b
(© 0 () 1
If 25 =a+ b+ c, then the value of
a’ (s —a)2 (s —a)2
(s-b)2 b2 (s-b)Yis
(s—c)2 (s—c)2 c?
(a) \/s(s —a)(s=-b)(s—¢)
(b) 2s%2(s—a)(s=b)(s—c)
(©) 2s°(s—a)(s=b)(s—c)
(d) none of these

If o, B, yare the roots of px* + gx* + =0, then the value

of By r
of the determinant By 7y of] is
Yo of By
@ p (b) ¢
(© 0 (d) r

1 2x 3x° 3
If f(x)=[3 a 27|and J. f(x)dx =0, thenaisequal to
1 3 9 0

(b) 6
(d) any real number

(a 3
©9

1+x x x?

Let| x 1+x x*|=aX +bx*+eX® +dd® + Ax+

2

X x 1+x

41.

42.

43.

4.

45.

46.

be an identity in x, where a, b, ¢, d, A, K are independent
of x. Then the value of A is
(a3
(c) 4

-a®> ab ac

(b) 2
(d) none of these

If|ab -b* bc|=Aa’bc?, then the value of A is
ac  bc —c?
(@ 1 (b) 2
(c) 4 (d) 3
1+a 1 1
The value of the determinant | 1 1+a 1 |is
1 1 1+a

(b)

o)
a

(c) a3(1—3] (d) a3(1+3]
a a
a a+b a+b+c
If 2a 3a+2b 4a+3b+2c|=64, thena="?
3a 6a+3b 10a+6b+3c
(a) 2 (b) 3
(c) 4 (d) 6
For positive numbers x, y, z, the determinant
1 log,y log,z
log, x 2 log , z| equals
log,x log,y 4
(@ 0 (b) 3

(c) logxlogylogz (d) none of these

If a, b, c are the sides of a triangle and
a? b? 2
(@+1)? ®+1* (c+1)?*=0, then
@-p* G-1* (-1’
(a) AABC is an equilateral triangle
(b) AABC is a right-angled isosceles triangle

(¢) AABC is an isosceles triangle
(d) none of these

2r—1 2. 3r—1 4. 5r—1
If D,=| B Y |
211—1 3n—1 5n—1

n
zDr is

r=1

then the value of
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47.

48.

49.

50.

51.

52.

53.

54.

(@ 0 (b) ofy

(c) o+ p+y d a-2"+p-3"+y-4"
If a, b, ¢ are non-zero distinct numbers, then the system
of equations ax + by + cz=0, cx + ay + bz = 0 and
bx + ¢y + ax = 0 has a non-trivial solution provided

(@ atb+c=0 ®b)atb+c#0

() atb+c=1 d) at+tb+c -1
3 2 o
X cos“x 2 )2
If f(x)= tan> x 1 sec2x|, then J. f(x)dx=?
sin®x  x* 5 2
(@ 2 (b) -2
© 0 (d) none of these
cos(x + x2) sin(x + x2) —cos(x+ x2)
If f(x)=|sin(x — x2) cos(x — x2) sin(x — x2) s
sin(2x) 0 sin(2x2)
find 77(0).
(a) 2 (b) 4
() 7 @1
The equations ax+y=4,4x+ ay=8 and 2x + y =2a are

consistent for
(a) no value of a
(c) two values of a

(b) one value of a
(d) three values of a

sec’ x 1 1
If f(x)= cos?x cos?x cosecx|, then f(x)=?
1 cos’x  cot’x
(a) cos*x (b) sin*x
© 0 (d) sin®x cos®x
2r x nn+1)
If S, = 6r—1 y n? (2n+3)|, then the value of

ar® —2nr 7 n3(n+1)

n
zsr is independent of
r=1
(a) xonly
©) x,y,z,n
If the system of equations ax+y+z=0,x+by+2z=0
andx+y+cz=0(a, b, c # 1) has a non-trivial solution,

(b) y only
(d) »nonly

1 1 1
+ + i
then the value of o 1o5 1 is
(@ -1 (b) 0
© 1 (d) none of these

The system of equations 3x + ky =2,kx + ky =4 is incon-
sistent for

55.

56.

57.

58.

59.

60.

61.

(b) one value of £
(d) none of these

If x, y, z are in A.P. , then the value of the det 4, where

(a) no value of &
(c) two values of £

4 5 6 x
5 6 7
A= Y is
6 7 8 z
x y z O
(a) 0 (b) 1
(c) 2 (d) none of these
0 cosx -—sinx 2
If sin 2x + 1 =0, then sin x 0 cosx equals
cosx sinx 0
(@ 1 (b) 2
(c) 3 (d) none of these

Let A and o be real. Let S denote the set of all values of
A for which the system of linear equations

Ax+(sina)y+ (cos)z=0
x+(cosax)y+(sinx)z=0
—x+(sina)y —(cosx)z=0
has a non-trivial solution, then S contains
@ 1,1 () [-V2,2]
© [1,V2] ) (-2.2)

If the system of equations 2x + ay + 6z=8,x+2y+ bz=5
and x + y + 3z = 4 has a unique solution, then

(@ a#2,b#3 (b) a#3,b#2
(c) a#2,b=3 d) a=2,b#2

X xz—yz 1

The value of | y yz—zx 1] is

z - xy 1

(@ 1 (b) -1
© 0 (d) —xyz
The repeated factor of the determinant

y+z x Yy

Z+x z x|is

x+y y z
(@) x—y (b) y-z
(c) z—x (d) none of these

The system of equations xsine—\/§y=0 and
xcos @ + y = 0 has an infinite number of solutions,
for 6 equal to
(a) n/3
(c) 573

(b) 27/3
(d) 47/3
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62. If p+q+r=0=a+b+c,thenthe value of the determi- (a) a=p (b) a=p
o ab re (©) a=2B (d) a=-p
nant (gc ra pbl|is a*+x ab ac
rb pc qa 64. One factorof | ab  b?>+x ¢b |is
@@ o0 (b) pa+gb+rc b 2,
© 1 (d) none of these « ¢ crx
5 (a) 1/x
L x yz boxox (b) (@ +x) (B +x) (¢ +x)
63. If =1 y z|and=B=|l y y?|, then (c) x2
1 z xy 1 z 22 (d) @+b+c*+x
EXERCISE SET 2
1 a b+c (@ 0 (b) pgr
1. 1 b c+a|=? a b c
1 ¢ a+b (c) abc (d) pgric a b
(a) abc (b) Za b ¢ a
(© 0 ) (Zay ,
2. The determinant 8. The system of equations ax+4y+z=0,bx+3y+z=0,

. If p+g+r=0,then |gc

cos(a+ fB) -sin(a+f) cos2f

A=| sina coso sin 8
—coso sino cosf3
is independent of
(@ o (b) B
(c) ocand B (d) neither axnor

. The maximum and minimum values of (3 X 3) determi-

nant whose elements belong to {0, 1} are
(@ 1,-1 (b) 2,-2
(c) 4,-4 (d) none of these

cosx sinx COS X

. Let f(x)=|cos2x sin2x 2cos2x|, then f'(%):?

cos3x sin3x 3cos3x
(@) 8 (b) 6
(c) 4 (d) 2

. The solution of equations x + 2y +3z=1,2x+y+3z=2

and 5x + 5y +9z=4is
(a) unique
(c) inconsistent
1 log,y log,z
Thevalueof |log, x 1  log, z| (x, , zbeing tve) is

(b) infinity
(d) none of these

log,x log,y 1
(b) log.y

do
pa gb rc

(@) log,x
(c) log,z

ra pb|is
rb pc qa

10.

11.

12.

and cx+2y+ z=0 has a non-trivial solution if a, b, ¢
are in

(a) AP
(c) H.P.

(b) GP.
(d) none of these

1 a a*-bc

1 b b*-ca|l=?

1 ¢ ?-ab
(a) abc (b) a*b*c?
()0 (d) none of these
1 2 31
The value of the determinant A =[2! 3! 4! is
31 4! 5!
(a) 2! (b) 3!
(c) 4! (d) 5!

The value of & for which the system of equations 3x + ky
—-2z=0,x+ky+3z=0and 2x + 3y —4z=0 has a
non-trivial solution is

(@ 15 (b) 31/2

(c) 16 (d) 3372

The value of the determinant (without expansion)

b* —ab

ab—a*> a-b b*-ab|=?
2

b—c bc—-ac

bc—ac c-a ab-a
(a) abc b)at+tb+c
(c) 0 (d) &+ b*+ 2
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b2 +c? ab ac 4 56 «x
13. Ifa>+b*+¢*=0 and | ab ¢’ +ad’ be | = 21, IfA= > 67 y’ then A is equal to

2 2 6 7 8 Z
ac bc a” +b 0

ka?b?c?, then the value of k is * Z2 ,

(@ 1 () 2 @ (x+z-2y) (b) (y+z-2x)
() 3 ) 4 (©) (z+x-2y) (d) none of these

14.

15.

16.

17.

18.

19.

20.

The system of equations 2x —y+z=0,x—2y+z=0
and Ax —y + 2z = 0 has infinite number of non-trivial
solutions for

(@ A=1 (b) A=5
(c) A=-5 (d) no real value of 4
If a, b, c are respectively the pth, gth and #th terms of an
bc ca ab
HP,then|p q r|=?
1 1 1

(a) abc ®)yptgtr
© 0 (d) none of these

a-1 b-1 -1
Ifa#b#csuchthat | a b ¢ |=0, then

a? b? c?

(@) ab+bc+ca=0 ®d) a+b+c=0
(¢) abc=1 d) a+b+c=1

The system of equations 2x+ 3y =8, 7x— 5y + 3 =0 and
4x — 6y + A= 0 is solvable if A is

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

n 15 8 S
IfU,=n" 35 9| then Y U, ="

w25 10 "7
@@ o0 (b) 25
(c) 625 (d) none of these

1+x x x?
Let| x 1+x x*|=aX’ +bx* +ex® +adx® + Ax+ 1
x? x 1+x

be an identity in x, where a, b, ¢, d, A, i1 are independent
of x. Then the value of A is

(a) 3 (b) 2

(c) 4 (d) none of these

If the solutions of the system of equations 3x —y + 4z
-3=0,x+2y-3z+2=0and 6x+5y+ Az+3=0are
infinite, then A = ?
(a) 7

(© 5

(b) -7
) -5

22.

23.

24.

25.

26.

27.

The value of 0 lying between 8 = 0 and 6 = 7/2 and
satisfying the equation

1+sin’0 cos’O 4sin 46
sin?@ 1+cos’@ 4sin40 |=0is
sin’ @ cos’@ 1+4sin40
(a) 3724 (b) 5724
(c) 117724 (d) m24
The value of the determinant
2a,b, ab, +a,b,  ab; + asb
abs +azb,  asb, +a,b, 2a3b,
(@ 1 (b) -1
(© 0 (d) ajaa3b,bybs
If wis an imaginary cube root of unity, then
A+l @ o’
0 A+’ 1 |isequalto
»’ 1 Ao
(a) 0 (b) A>+1
(c) A (d) none of these
xn xn+2 n+4
n n n 1 1 1 1 1 1
o e Fd E)
Zn Zn+2 zn+4
then n=?
(a) 4 (b) —4
(c) 2 (d) -2
x x° 1+ x
Ifx, y, z are all distinct and |y y?> 1+y*|=0, thenthe
b4 z2 1+ z3
value of xyz is
(a) -2 (b) -1
(c) -3 (d) none of these

cos(x+a@) cos(x+f) cos(x+7y)
If f(x)=|sin(x+@) sin(x+pB) sin(x+7y)|,then
sin(B-y) sin(y—a) sin(o—f)
f(0)-2/(6) + f(6) =7



CLASS XII | ST. LAWRENCE HIGH SCHOOL

PAGE - 59

28.

29.

30.

31.

32.

33.

(@ 1 (b) -1
© 0 (d) none of these
a x p a p x
Iflb y g|=A,thenlpb ¢q y|=?
c z r c r z
(@ 2 (b) 24
(©) -4 (d) —24

The value of the determinant

log, [ij log, (l) log, (E)
y z x
y z x
loga2 (;) loga2 (;) loga2 [;)
z x Y
loga3 (x) IOgas [y] 10ga3 (z)

[

S

(@ 1 (b) -1
© 0 (d) 1/6 log, xyz
1 1 1

The value of [2° +27)" (3" +37)? (5" +57) s
(2X _ 2—.X )2 (3X _ 3—.X )2 (SX _ 5—X )2

(@ 0 (b) 30
(c) 307 (d) none of these
The sum of the two non-integral roots of
x 3 4
A=|5 x 5|=0is
4 2 x
(a) 4 (b) -4
(c) 16 (d) none of these

If 6 € (0, w/2), then the value of

(sin 6 + cosec)?  (sin O — cosecH)? 1

(cos 6 + 8600)2 (cos 6 — 8600)2 1|=?
(tan 6 + cot 6)? (tanf—cot6)® 1

(a) sin@+cosO+tan 6 (b) 1

(© 0 (d) 4

-a®> ab ac

If|lab —b*> be|=aa’b’c?, then the value of s
ac bc —c?

(a) 4 (b) 3

©) 2 @ 1

34.

35.

36.

37.

38.

39.

b? + c* ab ac
If| ab  ?+a? be
ca cb a’ +b*
b? +¢? a* a?
=| »? 2 +a? b? |=2a’b%c?, then 1 =7
c? c? a’+b?
(a 2 b1
(c) 4 (d 3

The only integral root of the equation
2-y 2 3

2 5—y 6 [=0is
3 4 10—y
(a) y=2 (b) y=3
©) y=1 (d) none of these
If x, y, z are in A.P., then the value of the determinant
[a+2 a+3 a+2x
a+3 a+4 a+2y|is
a+4 a+5 a+2z
(a) 2a (b)a
(© 1 (d) 0
1+a 1 1
1 1+b 1 |=?
1 1 1+c¢
(a) 1+Za (b) 1+Z%

1
() abc[l + Z—] (d) none of these
a
The determinant

a’ a 1

A =|cos(nx) cos(n+1)x cos(n+2)x| is independent

sin(nx) sin(n+1Dx sin(n+2)x
of
(a) n (b) a
(c) x (d) none of these
If a, b and ¢ are non-zero real numbers, then
b%* bc b+c
A=|c’a* ca c+alis equal to
a’? ab a+b
(a) a* bc? (b) bc+ca+ab

(c) abc d o
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40.

41.

42.

43.

p q-Yy r—z
If p-x q r—2z|=0, then the value of
p—x qg-Yy r
pLa.r.
xX 'y z
(@ 0 (b) 1
() 2 (d) 4 pgr
Let m be a positive integer and
2r=1  "C, 1
A, =| m*-1 o m+1 | (0<r<m)

sin’ (m2) sin2(m) sin2(m +1)
m

Then the value of 2 A, is given by
r=0

(@ 0 (b) m*—1
(c) 2" (d) 2™ sin*(2™)
If a, b and ¢ are the roots of the equation x> + px + ¢ =0,

a b c
(» #0, g # 0) the value of the determinant (b ¢ a is

c a b

@ p'-2q (b) p

(© 0 (d) q

x-2% x-1)* X2

x-D2 X (x+D?|=2

¥ (x+D? (x+2)?
(@ x* (b) 4
(© 0 (d) -8

Assertion-Reason Type Questions

Each of these questions contains two statements: Statement
1 (Assertion) and Statement 2 (Reason). Each of these
questions also has four alternative choices, only one of which
is the correct answer. You have to select one of the codes (a),
(b) (c) or (d) given below:

(a) Statement 1 is true, Statement 2 is true; Statement 2 is

a correct explanation for Statement 1

(b) Statement 1 is true, Statement 2 is true; Statement 2 is

not a correct explanation for Statement 1

(c) Statement 1 is true; Statement 2 is false
(d) Statement 1 is false; Statement 2 is true

44.

Statement 1: The value of the determinant
0o 2 1

A=[-2 0 3| isequal to 0.
-1 -3 0

45.

46.

47.

48.

49.

Statement 2: If 4 is a skew-symmetric determinant of

odd order, then |A| is a perfect square.

n 2n

1 (0] ()

Statement 1: The value of |®>" 1 @" | is zero.
CO” 602" 1

where n € N.

Statement 2: {4+ g+’ =0

Statement 1: The minor of 5 in the determinant

2 5 8
0 3 7|is-7.
-1 2 6

Statement 2: The determinant that is left by cancelling
the row and column intersecting at a particular element
is called the minor.

a @& a*-1
Statement 1: Ifa,b,caredifferentand [p 5> b* —1|=0,
c ¢ ¢*-1
then abc (ab + bc+ac)=a+ b+ c.
1 &> & 1 a

Statement 2: [I b> b’|=(ab+bc+ca)|l b b*

1 & & 1 ¢ ¢

Statement 1:
H) f(x) f:(0)
If f(x)=| a b c
d e f

differentiable functions and a, b, ¢, d, e, f are constants,
then

» where f,, f,, f; are

[fxax [ fedx [ oo
Jf(x)dx = a b c
d e f

Statement 2: Integration of the sum of several

functions is equal to the sum of integrations of individual
function.

+k

a b c ka kb kc
Statement 1: If A=|x y z|,then|kx ky kz| is

p q r kp kq kr
equal to & A.

Statement 2: If any row of a determinant is multiplied
by r, then the value of the determinant is also multiplied
by r.
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Previous Years’ Questions

50.

51.

52.

53.

54.

55.

56.

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

1 1+i+0? @

1-i -1 * -1 equals
- —l+w-i -1
@ o0 (b) 1
(c) i (d) @
6i -3i 1
If (4 3i -1=x+iy, then
20 3 i
(a x=0,y=3 b) x=0,y=0
(©) x=3,y=1 dx=1Ly=3
If 1, @, @’ are the cube roots of unity,
1 60" 602"
then A=|@w" @* 1 |isequalto
602" 1 CO”
(@ 0 (b) 1
© d) o’
If the system of linear equations

x+2ay+az=0

x+3by+bz=0

x+4cy+cz=0
has a non-zero solution, then a, b, ¢
(a) are in A.P. (b) satisfy a+2b+3¢=0
(c) are in H.P. (d) are in G.P.

Ifa,, a,, a, ... are in G.P, then

lOg a,41 lOg a,42

log Q)44 log nys is equal to
lOg a4

lOg 48
b) 1
(d) 4

loga,
A=|loga,,;
lOg Ayt

(@ o0

(©) 2

If a*>+b*+c¢*=-2 and
1+a’x  1+b%)x (1+c*)x

f)=|0+a®>)x 1+b*x  (A+cH)x,
1+a®)x (1+bH)x 1+c%x

then f(x) is a polynomial of degree

(@) 2 (b) 0
(© 3 () 1
The system of equations ax + y+z=o-1,x+ oy +z

=o—1landx+y+ az=o- 1 has no solution, if & is
(a) either —2 or 1 (b) -2
(c) not—2 d 1

57.

58.

59.

60.

61.

62.

1 1 1
If A=t 14+x 1 |forx#0,y20,thenAis
1 1 1+y

(a) divisible by neither x nor y

(b) divisible by y but not by x

(c) divisible by x but not by y

(d) divisible by both x and y

Let a, b, ¢ be any real numbers. Suppose that there

are real numbers x, y, z not all zero such that x = ¢y + bz,

y =az + cx,and z = bx + ay. Then a* + b> + ¢* + 2abc is

equal to

(@ -1 (b) 0

) 1 (d) 2

Let 4 be a square matrix all of whose entries are integers.

Then, which one of the following is true?

(a) If det(4) = =1, then 4" need not exist

(b) If det(4) = £1, then 47! exists but all its entries are
not necessarily integers

(c) If det(4) = £1, then 47! exists and all its entries are
non-integers

(d) If det(4) = £1, then A" exists and all its entries are
integers

Let a, b, ¢ be such that (b + ¢) # 0. If

b+1 c-1

b-1 c+1 (=0,
D"%a D)"b (-D"c
then the value of » is

(a) zero
(c) any odd integer

a a+l a-1 a+1
-b b+1 b-1|+

¢c ¢c-1 c+1

a-1

(b) any even integer
(d) any integer

x! (x+1)! (x+2)!
Ifxis a positive integer, then |(x +1)! (x+2)! (x+3)!
(x+2)! (x+3)! (x+4)!

is equal to
(@) 2xN(x+1)!
(© 2xN(x+3)!

(b) 2x!N(x+1!(x+2)!
(d) 2(x+D!N(x+2)!(x+3)!

Let o = _71 + i%, then the value of the determinant
1 1 1
1 -1-0* o?is
1 o o

(a) 3w (b) 3w(w-1)

(c) 30 (d) 30(1 — w)
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63. If C =2cos@, then the value of the determinant 1 sin@ 1
c 10 66. If A=|sin@ 1 sin |, then A lies in the interval
A=l C 1is -1 -sind 1
6 1 C (@ [2,4] (b) [3,4] () [1,4] (d) none of these
sin 464 b) 4cos® @ p
(a) sind (b) 4cos®H(cosd-1) biz x .
( 2sin” 20 67. The value of the determinant i
c) - (d) none Ofthese . € value o € decterminan y Z+Xx y 1S
sin¢ z z  x+y
ML W L S Lo equal to
64. If D, =| « yij ¥ |, then the vlaue of (a) jxyz (2) xyz+ .
2}1_1 3}1_1 5}1_1 (c) xyz ( ) Xy yZ zx
ZD, is equal to 68. Statement 1: The determinant of a skew-symmetric
r=1 matrix of order 3 is zero.
(@) a+pB+y (b) a-2"+p-3"+y-4" Statement 2: For any matrix 4, det(4)” = det(4) and
© 0 d) afy det(—4) = —det(4), where det(2) denotes the determinant
12 0 A of matrix B. Then
65. 1f| 0 2 —1/=—360, then the value of A is (2) both statements are true
21 15 (b) both statements are false
(c) Statement 1 is false and Statement 2 is true
(a) -1 (b) 2 () 3 (d)4 (d) Statement 1 is true and Statement 2 is false
ANSWERS
Exercise Set 1
1. (a) 2. (a) 3. (a) 4. (¢) 5. (¢) 6. (a) 7. (b) 8. (¢) 9. (d) 10. (b)
11. (a) 12. (b) 13. (b) 14. (d) 15. (b) 16. (¢) 17. (¢) 18. (b) 19. (b) 20. (¢)
21. (d) 22. (b) 23. (¢) 24. (c) 25. (b) 26. (d) 27. (a) 28. (b) 29. (¢) 30. (d)
31. (¢) 32. (b) 33. (a) 34. (b) 35. (b) 36. (c) 37. (¢) 38. (¢) 39. (d) 40. (a)
41. (¢) 42. (b) 43. (¢) 44. (b) 45. (¢) 46. (a) 47. (a) 48. (¢) 49. (a) 50. (c)
51. (a) 52. (¢) 53. (¢) 54. (b) 55. (a) 56. (d) 57. (b) 58. (a) 59. (¢) 60. (c)
61. (d) 62. (a) 63. (b) 64. (c) and (d)
Exercise Set 2
1. (¢) 2. (a) 3. (b) 4. (¢) 5. (a) 6. (d) 7. (d) 8. (a) 9. (¢) 10. (¢)
11. (d) 12. (¢) 13. (d) 14. (b) 15. (¢) 16. (¢) 17. (b) 18. (d) 19. (a) 20. (d)
21. (a) 22. (¢) 23. (¢) 24. (c) 25. (b) 26. (b) 27. (c) 28. (¢) 29. (¢) 30. (a)
31. (b) 32. (¢) 33. (a) 34. (¢) 35. (¢) 36. (d) 37. (¢) 38. (a) 39. (d) 40. (¢)
41. (a) 42. (¢) 43. (d) 44. (¢) 45. (a) 46. (d) 47. (a) 48. (a) 49. (a) 50. (a)
51. (b) 52. (a) 53. (¢) 54. (a) 55. (a) 56. (b) 57. (d) 58. (¢) 59. (d) 60. (c)
61. (b) 62. (b) 63. (d) 64. (¢) 65. (c) 66. (a) 67. (¢) 68. (d)
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