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1 (c)
1 o ? l+w+w? o o?
LetA=|w w? 1|=14+w+w? w? 1
w? 1 w 14w+w? 1
[C{ = CL+Cy+ (5
0 w w?
=0 w? 1|=0 [“ 1+ w+w?=0]
o 1 )
2 (b)

Applying C; — C; + C,, we get
10C4+ 10C5 10C'5 11C'm
llc6 + llc7 11C'7 12Cm+2 — 0
12¢ 4 12¢, 12¢, 3¢
11C5 10C5 11Cm
= 12C7 11C7 126‘"”_2 =0
13C9 12C9 13Cm+4-
It means either two rows or two columns are identical.
11C5 — 11Cm' 1ZC7 — 1ZCm+2' 13C9 — 13Cm+4

> m=5
3 (b)
1 1 0
Given,|12 0 3|=29
5 -6 x

= 1(0+ 18) — 1(2x — 15) = 29
52x=4 = x=2

4 (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
5 (b)
Since, |A| = —1,|B| =3
~ |AB| = |A||B] = -3
Now, |34B| = (3)3(-3) = -81
7 (d)
Applying C; = C3 — aC; + C, to the given determinant, we get
a b 0
b c 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
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> oc=zorac=b2

Which means a, b, ¢ are in GP.

8 (a)
x 3 7
Wehave, [2 x 2|=0
7 6 x
1 1 1
2(x+9) 2 X 2 =0(R1_>R1+R2+R3)
7 6 x

> x+9){1(x*-12)-12x—-14)+1(12-7x)} =0
S x+9)x%2-9x+14)=0

> x+9x-2)(x—-7)=0

~ The other two roots are 2 and 7.

9 (a)
a—x c b
LetA=| ¢ b—x a |=0
b a c—x
Applying C; = C; + C, + C5
a+b+c—x o b
=la+b+c—x b—x a
a+b+c—x a c—x
c b
=(a+b+c—x)|1 b—x a
1 a c—Xx

> (a+b+c—x)[1{(h—x)(c—x)—a’}—c(c—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? + c?)/?

10 (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; = C; + C, + C5]

x+1 1 x—1
1 1 1

=>x+D1 x—1 1
1 1 x—1

=0

1 1 1 :
S@+D0 x=2 0 |=0 [Appbllqmine—)_Rﬁ_Rl']
0 0 x-—2 3 3
> x+DE-2)2=0
=>x=-1,2
11 (c)
1 2 3 1 2 3
LetA=|13 23 33|=123[12 22 32
15 25 3° 14 2% 3%
1 1 1 1 0 0
=61 4 9|=6|1 3 5
1 16 81 1 15 65

[C; » C, —Cy,C5 — C3— (4]
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1 0 O
=6.35[1 1 1[=90[1(13-5)] =720 = 6!
1 5 13
12 (c)
v A% = |A]® =125
a 2
= [2 a] =5
>a’—4=5 = a=143
14 (b)
Given, angles of a triangle are 4, B and C. We know that A + B + C = m, therefore
A+B=m—-C
= cos(A + B) = cos(m— C) = —cosC
= cosAcosB —sinAsinB = —cosC

= cosAcosB + cosC =sinAsinB ...(I)
—1 cosC cosB
cosC —1 cosA

cosB cosA -1
= —(1 = cos? A) + cos C(cos C + cos A cos B) + cos B(cos B + cos A cos ()

= —sin? A + cos C(sin A sin B) + cos B(sinAsin C) [from Eq.(i)]
= —sin? A + sin A(sin B cos C + cos B sin C)

= —sin? A + sinA sin (B + ()

= —sin?4 +sin?4 =0 [+ sin(B + C) = sin(r — A) = sin4]

Let A=

15 (a)
We have,
a’+x ab ac
A= ab b3 +x bc
ac bc c22+ X ,
1 a +2ax 3a b azc Applying C,(a),
= A= el ab b + bx b%c [ ,(0).C: (o)
ac? bc? c3+cx 28
a?+x a? a?
= A=| p? b? + x b?
c? c? c?+x
1 1 1

b? b%+x b?
rS dl gmiy-+ x
[Applying Ry = R, + R, + R3]

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

= x? isafactor A

16 (a)

= A= (a? + b?> + c® + x)

x+1 x+2 x+3
x+2 x+3 x+4
x+a x+b x+c

Given that, =0

-1 -1 x+3 e —C
> -1 -1 x+4|=0 (22970
a—b b—c x+c
0 0 -1
= _1 _1 x+4=0 (Rl_)Rl_RZ)
a—b b—c x+c

=2>(-1)(-b+c+a—-b)=0
=>2b—a—-c=0

=> a+c=2b

~ a,b,cinAP.

17 (b)
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100
Given,A=|x 1 0|=4=1

xx 1
W AR —4A2+3A+1=(1)3-41)?*+3(D)+1=1
18 (a)

1 x y

LetA= |2 sinx +2x siny+ 3y

3 cosx+3x cosy-+ 3y
1 X y
(R2—>R2—2R1,)
R3—’R3—3R1

0 sinx siny
= sinx cosy — cosx siny = sin(x —y)

0 cosx cosy

19 (d)
. a®+ax a’b a’c
Wehave, A=—| ab? b3+bx bc
abc 5 2 2
cca c“b c“ + xc
Taking a, b, c common in columns Ist, [Ind and IlIrd, we get,
a’?+x a? a?
A=| b2 b? + x b?
c? c? c?+x
Applying Ry - R{ + R, + R;
1 1 1
=(@®*+b*+c?+x)|b?> b*+x  b?
c? c? c? +x
Applying C; > C;, — C1,C3 - (3 — €
1 1 0
=(@®+b%*+c?+x)[b? x 0
c®2 0 x

=x(x — b?)(a® + b% + ¢? + x)
Hence, option (d) is correct.

20 (a)
bc ca ab
Given, |ca ab bc|=0

ab bc ca
= (ab)? + (bc)® + (ca)® — 3a?b%c? =0
= (ab + bc + ca)(a?b? + b?c? + c?a? — ab?c
—bc?a —ca’h) =0
= ab+bc+ca=0
1 1 1
S—+-+-=4g
a b c
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. C B B A B A D A A B

Q. 11 12 13 14 15 16 17 18 19 20

A. C C B B A A B A D A




