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HINTS AND SOLUTIONS—EXERCISE SET 1
1. Taking x common from R, and x(x — 1) common from Applying C, - C, —C,, we get f(x)= x*(x—1)
R3, we get 1 X 1
1 x  x+1 2 x—-1 2[=0
fx)=x*(x-D2 x-1 x+1 3 x-2 3

3 x-2 x+1 Thus, £(500)=0



CLASS XII | ST. LAWRENCE HIGH SCHOOL

PAGE - 63

cos’ @ cos@sinf@ —sinf
2. Since f(0)=|cosOsinb sin? 6 cos@ |,
sin —cos0 0

applying C, —» C, —sin6C,; C, — C, +cos 0C,

1 0 —sin@
f(x)=| 0 1 cos6
sin@ —cosf 0

Applying R; — R; —sin OR, +cos R,

1 0 —sinf
f(@=|0 1 cos6
0 0 1

= f(6) = 1(1) = 1 = constant function

(-

3. Since ¢, o, and B, B, are the roots of ax* + bx + ¢ =0
and px? + gx + r = 0, respectively, therefore,
-b c
Oll +Ol2 =—,061052 =—
a a
and By +B,=— BB =—
p p

Since the given system of equations has a non-trivial

solution,
Z Zi =0 ie. o4f,—o,B,=0
or ﬁ=ﬁ=M=JE
B B B+B \BA
b c b> ac
SR R
3-x -6 3
4. Since | 6 3—-x 3 [=0,
3 3 —-6—x
applying C, — C, + C, + C, , we obtain
1 -6 3
N —x[l 3—x 3 |=0
1 3 —6-x
Applying R, » R, - R;R, — R, — R,» We get
1 -6 3
—x[0 9—x 0 [=0
0O 9 -9—x
= —-x(9—-x)(-9-x)=0
x=0,9,-9

7. Let A=

L m m| |y m n

5. Wehave A>=A-A={l, m, m|-l, my n

L my ng||l; my ny
Ly + mymy + mn,

Ll + mymy + nyn,

112 + m12 + ”12 Ll + mm, + nyn,

Ll + mm, + nn, 122 + m% + n22

Lis + mms +mny Ll +myms +nyn, l32 + m,f + n32

1 00
0 1 0=1 = A==l
0 0 1

= |Al=1

6. Operating C, — C, + C, + C,, the given determinant

o o 0 o o

1|=l0 @®> 1|=0

1+ 0+ o?
=lo+0’>+1 @

o*+1+0 1 w| 0 1 o

1 sin30 sin’@
2cosf  sin60 sin®20
4cos’6—1 sin90 sin’®36
Multiplying C, by sin 6, the determinant can be written as

sin 6 sin30 sin’ 6
A= .1 2cosBsin 6 sin60 sin®26
sin 6 5 5
sinB(4cos“6—1) sin96 sin” 30
sin sin30 sin’6
=— ! sin20 sin60 sin’20
sin 6

sin30 sin90 sin®36

Now applying C; — 3C, —4C;, we get
3sin@—sin®0  sin30 sin’@
A= 3sin20 —4sin®20 sin60 sin’26
3sin30 —4sin>30 sin90 sin>36

sin30 sin30 sin’@
sin60 sin60 sin>26|=0
sin99 sin9@ sin>30

A=—
sin @

bb—a) b-c c(b-a)

8. Let A=|a(b—a) a-b b-a)

cb-a) c—a ab-a)
b b-c ¢
= A=(-a)’la a-b b

¢c c—a a
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Applying C, - C, - C, + C,, we get

0 b-c ¢
A=(b-a)*l0 a-b b|=0
0 c—a a
9. Here —(x—a)[-(x+b)(x—c)]
+(x=Db)[(x+a)x—c)]=0
= (x—a)x+b)(x—c)+(x+a)x—b)x+c¢)=0
= x=0 [+ there will be no constant term]

bc ca ab

10. |ca ab bc|=0
ab bc ca
= 3a°b°c? - [(ab)’ + (be)’ + (ca)’] =0
= (ab)® + (bc)® + (ca)’ —3a*b*c* =0
We know that
if x*+y*+23=3xpz, thenx+y+2z=0

ab+bc+ca=0

1 1 1
= —t+—+-=
a b ¢
11. Here the given determinant is
0 sinB cosC
=| —sinB 0 tan A
cos(T—C) —tanA 0
0 sinB cosC
=|—sin B 0 tan A|=0.
—cosC —tanA 0

[-- Determinant is skew-symmetric of odd order]

X P q
12. Let A=p x ¢
p q x

Applying C, — C,+ C, + C,, we obtain

xXtptq p 4q
= A=|x+p+q x ¢q
x+p+q q x
1 p g
= A=(x+p+g)l x ¢
1 g x
Applying R, > R, - R,R, > R, — R, we get
L p q
= A=(x+p+q)0 x—p O
0 g-p x—¢q

Expanding along C|, we have
A=(x+p+g)(x—p)x—q)
13. Operating R, > R, —aR, —R,,
a b ac+b
b ¢ ba+c =0
0 0 —(ac’®+2ba+c)
= —(ac’® +2ba+c)ac-b*)=0
= b’=ac or ao® +2ba+c=0

= a,b,carein GP.or o isarootof ax? +2bx+c¢=0.

2cosz 1 0
3
14. f 7= 1 2cosz 1
3 3
0 1 ZCosE
3
110
=|1 1 1}, ApplyingR, > R,—R,
011
1 10
f(£]=0 0 1]=-1
3
011
] logy logz
logx logx
15. A=|iogx ;| loez
log y log y
logx logy |
logz logz
logx logy logz
1
=———|logx logy logz|=0
log xlog ylog z
logx logy logz
ka k*+a® 1
16. Let A=|kb Kk*+b* 1
ke K+ 1
ka k* 1 |ka a* 1
= A=kb k* 1+|kb b*> 1
ke k* 1| |ke ¢* 1
a a1
= A=0+klb b* 1
c ¢ 1

A=k(a—b)b—c)c—a)
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il n n = x2=§(a2+b2+c2) [(va+tb+c=0]
k=1 3
n n _ ~ (a2 2 2
17. ¥'D,=| 2k  n’+n+l n’+n x=t 2(a o+

22 k— i 1 n®
k=1 k=1

n n n

=n*+n n’+n+l n:+n

n’ n’ n*+n+1
Operating C, > C,-C, and C, > C, -C,
n 0 O

=h*+n 1 -1

n? 0 n+l

=nn+1).
By the equation, n(n+1) =56=7-8 = n=717.

0 ¢c b [0 ¢ Bllo ¢ b
18. |c 0 a| =|c 0 a|lc O

Q

b a O b a O|lb a O
b? +c? ab ca
=| ab ct+a’ bc
ac bc a’ +b?
a—x c b
19. Since A=| ¢ b—x a |=0
b a c—x

applying R, > R, + R, + R,, we get
1 1 1
= A=(a+b+c—x)lc b—x a
b a c—x
Applying ¢, > C,-C,; C, > C,-C,
1 0 0

= A=(-x)lc b-x—-c a-c |[-(a+tb+c=0)]

b a-b
= A=—x{(b—x—c)c—x—-b)—(a—b)(a—c)}
= A=x(a’+b*+c* —ab—bc—ca-x*)

If A=0 = x=0

ofr x>’=a*+b*+c*—ab—-bc—ca

c—x-b

= x’ =a2+b2+c2—%{(a+b+c)2—a2—b2—c2}

1 cosx cosx
20. A=(2cosx+sinx)[l sinx cosx
1 cosx sinx

(C,—>C+C,+C,)

0 cosx—sinx 0

= (2cosx +sinx)|1 sin x COS X
1 cos X sin x
(R, >R —-R)
=(2cos x +sin x) (cos x —sinx)* =0
. . = T
= tan x = -2 or 1, hence only one solution in s <x< "

x+1 3 5
21. Since | 2 x+2 5 (=0,
2 3 x+4

applying C, — C, +(C, +C,), we get

x+9 3 5
= x+9 x+2 5 |=0
x+9 3 x+4
1 3 5
= (x+9H1 x+2 5 |=0
1 3 x+4
Applying R, > R, —R;; R, > R, — R, we get
1 3 5
- x+9)|0 x-1 0 |=0
0 0 x-1
= (x+9)(x—-1)(x-1)=0
x=-9,1,1
xp+ty X y
22. |yp+z y z |=0

0 xp+y y+z

= y=xz = x, ¥,z are in G.P.

10C4 IOCS 11C
23. A=|"c, "c, "cC
12C8 12C9 13C

=0, Applying C, » C, + C,

10C4 10C4+ 10C5 “C
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10C4 “CS “Cm SCO 5(:3 14
="c, "c, “C,,|=0 28. A=|°c, °c, 1| (OperatingR, — R +R,+R,)
12 Cg 13 Cq 13 Cm+4 5C2 5 C5 1
Clearly, m = 5 satisfies the above result. S S S S s s
(-+ C,, C, will be identical) Co+ "G+ °C, "G+ "Gt G 144141
24. Applying C, - C, +C, = 5 5 1
2 cos’x 4sin2x 10 1 1
f(x)=[2 1+cos’x  4sin2x 16 16 16 1 11
1 cos’x 1+4sin2x =[5 5 1(=16|5 5 1
Applying R, - R, — R,, we have 10 1 1 10 11
2 cos’x  4sin2x [ °C,+ °Ci+ °Cy=°C,+ °C, + °Cs=16]
=0 1 0 111
1 cos’x 1+4sin2x =165 5 1|=16x9(-4)=-576
= f(x)=2+4sin2x 9 0 0
The valu?e of f(x) is maximum when sin 2x = 1. o g’ K
Maximum value of f(x) =6 29. A(x)=| f/(x) Gy W)
25. Applying C, — C, - C, and C, — C, — C,; in succession, ) 1, g” .
a-B B-v 7 [ g k| |f® g hx)
A=| 0 0 1 Hf7(x) g7(x) K"+ |f'(x) g'(x) h(x)
B-7v y-o « f7(x) g"(x) n'(x)| | O 0 0

= Ax)=0
= A(x) is constant, i.e. polynomial of degree 0.

30. C,—>C +C,+C,

A=a’+ B2 +y’ — (B + By +y)
=(a+B+y)’ 3B+ Py +yx)=p’-3q

Scy SCy 1
5 5 1+(l+0+0*) o o°
26. Let A=|"C;, °C4 1 2
A=l+(1+o+0") -0 o
’c, c5 1 i 2
’ ’ 1+d+o+w’) 1 -
1 10 1 R >R -R,;R,>R,-R,
= A=5 5 1 2
10 1 1 0 20w w —a2)
Applying R, > R, - R, and R, > R, - R,, we get A=l0 -o-1 a)+c;)
1 10 1 1 1 )
A=i4 =50 = 20(0+ %) - (0° - 0) (-0-1)
9 9 0 =20-w+1=1-3w
A=-36+45=9 31. Differentiating w.r.t. x, we get
a+pd a+qd a+rd —sinx x 1| |cosx 1 1
27. p q r —f'(x)=[2cosx x* 2x|+[2sinx 2x 2x
d d d seclx x 1 tanx 1 1

cosx x O

=0+d0)=0 +2sinx x> 2
tanx x O

Il
EYLSTEEN
(SRS T Y
QU N

+

W
EYL TS
[SUIE SN
QU N N
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£ —sinx 1 1| |cosx 1 O 1 10 /1t oo o1 o0
= - . =|2cosx x 2x|+|2sinx x 2 A’(0)=[0 1 O[+[0 1 O[+j0 1 1
sec’x 1 1| [tamx 1 0 000 |1 10T L O0O
[-. the second determinant is zero] —0+0+1=1
o L ngt 1o Also, A’(x)=B+2xC+3x*D A’(0)=B
i’ so, A’(x)= (0)=
= —1imL Pl 0 o+ 0 2= ()=BraxChix

x=0 X
1 1 1) |0 1 O

limM=2
x>0 Xx

=

32. a,b,careinAP. = 2b=—a+c )
The given determinant is
x+1  x+2
2x+4 2x+6 2x+2b
x+3 x+4

x+a

N | =

x+c
x+1 x+2
0 0

x+3 x+4

x+a
2b—(a+c)
x+6
[Applying R, > R, — (R, +R,)]
x+1 x+2 x+a
0 0 0 |=9

N | =

34.

N | =

x+3

X 1+ x*

33. A(x)=[log(1+x%)

COoS X

010
A©)=|o
1 00

1
2x

2
1+x
—sinx

A'(x)=

1

x

e

tan x
Let A(x)=A+Bx+Cx*+Dx’ +---

X

e

tan x

+|log(1+ x%)

Cos x

X

+ [log(1+ x%)

COoS x

x+4 x+6

3
X

sin x

sin® x

1 0j=0 = A=0

sin x
sin’ x

2x

X

e sin x

sec’x sin’x

1+ x*

x

e

3

COoS X

[Using (1)]

tanx 2sinxcosx

35.

36.

37.

B=1 A(X)=x+Cx* +Dx° +--
A(x) is divisible by x.

a , da' . d"
X sin x COs X
e e (sinx) e (cosx)
A(x)=| n! sinE cosE
dx" 2 2
a o’ o’
. nrw
n! sm(x+7] cos(x+—
d A(x)=|n! sin— cos—
dxn
a o’ o’
. hmw nrw
n! sin— cos—
2 2
d A(x) =|n! sinE cosE =0
dx" o 2 2
a o o’
Putting x = 0, we have

3 -5 =2
f=10 2 1|=32-7)=-15
o 7 1

0 x—a x-b
Since |xta 0 x—c|=0,

x+b x+c 0

Expanding the given determinant, we have
2x* +2x(ac —ab—bc)=0
x=0
Let s—a=A,s—b=B,s—c=C.
A+B+C=3s—(a+b+c)=35s—-2s=s
B+C=2s—(b+c)=a+b+c—(b+c)=a.
Similarly, C+ A=b,4A+B=c
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a’ (s—a)2 (s—a)2
A=|(s-b)* b° (s=b)®

(s—c)2 (s—c)2 c?
(B+C)? A’ A’
=| B? (C+ A)? B?
C? C? (A+B)?
Operating C, > C,-C,,C, > C,-C,
(B+C)*-A? 0 A?
A = 0 (C+A*-B* B
C*-(A+B)* C*-(A+B)* (A+B)’
B+C-A 0 A?
— (A+B+CO)* o0 C+A-B B
C-A-B C-A-B (A+B)
Operating R, — R, — (R, + R)),

B+C-A 0 A?

A= (A+B+C) 0 C+A-B B?
-2B —2A  2AB

B+C-A 0 A?

=2(A+B+C)*| 0 C+A-B B?
-B -A AB

= 2(A+B+C){[(B+C - A)]

[(ABYC + A—B)+ AB*]+ A’[0+ B(C + A—B)]}

= 2AB(A+B+C)*[(B+C—-A)C+A-B+B)
+A(C+A-B)]
= 2AB(A+B+C)*[BC+C*-CA+ AB
+AC - A+ AC + A> - AB]
= 2AB(A+B+C)*[BC +C? + AC]
= 2ABC(A+B+C)*
=25’ (s—a)(s—b)(s—c)
38. Applying C, - C, + C, + C,, we have
1 pr ya
A=+ By+y)ll yor off
1 of Py

Also, since «, B,y € px* +qx* +r =0,
$y= 0+ By + = (-1 2 =0
p

Hence A=0

2 3

=
=

27

X
39. [fodx=3
1 9

w

271 0 0 O
27|-3 a 27

, 9
jf(x)dx= a
0 3 9/ 1 309
9
0

—- W W

3 27
=0 0(=0
0 0 O

Hence, a can be any real number.

40. Differentiating both sides w.r.t. x, we have

1 1 2x

x 1+x x|+ 1 1

x? X 1+x x?

1+x x x° 1+x X X

2x | +| x 1+x x2
x 1+x 2x 1 1

2

=Sax* + 4bx® + 3cx® + 2dx + A
Putting x = 0, we have
1 1 0 (1 0 0 |1 0 O
A=|0 1 O+]1 1 O+/0 1 O
o 0 1] [0 0 1/ |0 1 1
= A=1+1+1=3

41. Taking a common from R, and C,, b from R, and C,, c
from R, and C;, we have

LHS. = a®»%?*|1 -1 1

Applying R, >R,+R,R, >R, + R,
-1 1 1

= a’b*c*|0 0 2|=4d’b%¢’
0 2 0

A=4
42. Applying R, = R, + R, + R;, we get the given determi-
nant
3+a 3+a 3+a
1 1+a 1
1 1 1+a

1 1 1
=@B+a)l 1+a 1
1 1 1+a

Applying C, > C,-C,,C,—> C,-C,
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a

g

1
B+a)l0 a 0|=B+a)®

0 0

0 0 a

a+b

1+§]

a

a+b+c

a* b? c?
=4 a b C
(a-1* (b-17° (c-1)°
a* b? c?
=4| a b c
1-2a 1-2b 1-2c¢

[Applying R; — R;— R]

43. Since 2a 3a+2b 4a+3b+2c|=64,
3a 6a+3b 10a+6b+3c

applying R, > R, -2R; R, > R, - 3R,, we get

a a+b a+b+c
0 a 2a+b |=64
0 3a 7a+3b
Expanding along C;, we have
a(1a® +3ab - 6a* —3ab) = 64

= a(a®)=64
o oa=4
] logy logz
logx logx
44, A=logx ’ log z
log y logy
logx logy 4
logz logz
logx logy
= =;logx 2logy
log xlog ylog z
logx logy 4logz
) logx logy
= =ﬁ 0 logy
og xlog ylo
gxlog ylogz 0 0
_ 3logxlog ylogz
log xlog ylog z
a’ b’ c’

45. A=|a+1)?* B+1)?* (c+1)*
(a-1)* -1 (c-1°

a’ b? c?

= 4a 4b 4C
(a-1" b-1) (c-1°

[Applying R, = R, — Rs]

=3 (diagonal property)

Applying R; > R; + 2R,
a*> b*-a* *-d?

=4|a b—a c—a

1 0 0
at b ¢?
=4la b ¢
1 1 1

=4(b—-a)b—-c)(c—a)=0
Eitherb—a=0orb—-c=0orc—a=0
Eithera=bor b=cor c=a
i.e. AABC is isosceles.

n-1

2
46. Y2 =14242% 4. 42! =1-2—=2"‘1

n-1
22-3"1=2(1+3+32+--.+3"-1)=_2;3 1)=3n-1
4(5™! .
24-5"1=4(1+5+52+-.-+5"‘1)=—§ 1)=5"1
2n—1 3n—1 5n—1
XD, =|a By |=0
2n—1 3n—1 5n—1
[- R, and R; are identical]
a b ¢
47. A=|c a b|=0
b ¢ a
1 b ¢
= (a+b+c))l a b|=0(C;,—>C +C,+Cy)
1 ¢ a

48. We have
3 x4

—-X cos“x 2

f(=x)= —tan’ x 1 sec2x|=—f(x)

—sin’ x x* 5

n/2

j f(x)dx=0

n/2
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49. Differentiating w.r.t. x, we get nn+l)  x  n@n+1)
—sin(x+x?) cos(x+x%) sin(x+x?) =n*@2n+3) y n’(2n+3)=0
F'(x)= (1+2x)| sin(x — x?) cos(x—x%) sin(x—x%) wn+1) z nPn+1)

50.

51.

52.

sin 2x 0 sin(2x2)
cos(x + x2) sin(x + x2) —cos(x + x2)
+(1-2x)|cos(x—x?) —sin(x—x*) cos(x—x?)
sin 2x 0 sin(2x?)

cos(x + x2) sin(x + x2) —cos(x + x2)

+2[sin(x—x*) cos(x—x*) sin(x—x?)
cos(2x) 0 2xcos(2x%)
0O 1 0 [1 0 -1 1 0 -1
= f’(0)=[0 1 O/+|l 0 1|+2/0 1 ©
0O 0 Of 0O O O 1 0 O
=0+0+2(1)=2
a l 4
4 a 8|=0
2 1 2a
= 24’-24a+32=0
= 2(a-2)a’*+2a-8)=0
= a=2,-4
sec? x 1 1

Since f(x)= cos?x cos’x cosec’x R
1 cos’x  cot’x
applying C, = C, — cos® xC;, we get
sec’ x 0 1
_ 2 2 4 2
= f(x)=|cos”x cos“x—cos" x cosec'x
1 0

Expanding along C,, we have

cot’x

fx)= (cos? x — cos* x)(sec? xcot® x 1)
=  f(x)=cos’ xsin® x(cosec’x — 1)

f(x)=cos’xsin’x cot’x = cos* x
n

2 2r X

r=1

i(sﬂ -1) y n’2n+3)

nn+1)

2 4r*=2nr) z n*(n+1)
r=1

n(n+1) x nn+l)
=\ n(n+DC2n+D-n y n*Q2n+3)
nm+1)’ —-n*(m+1) z n’(n+1)

54.

5S.

56.

[-- C) and Cj are identical]
which is independent of x, y, z, n.

. Since the the given system of equations has a non-trivial

solution
a 1 1
1 b 1|=0
1 1 ¢
Applying R, > R, — R, and R; = R; — R, we get
a 1 1
l-a b-1 0 |=0
l1-a 0 c¢-1

= ab-D(c-D)-(1-a)c-1)—-A-a)b-1)=0
Dividing by (1-a)(1-b)(1-c), we get

a 1 1
+ + =0
l-a 1-b 1-c
1 1 1
= + + =1
l-a 1-b 1-c
3 k . .
Pk =0=>k=0,3 (k=0 is not possible)
k 2 .
A = #0if k=3
k 4

i.e. at k= 3, the system is inconsistent.

Since x, y, z are in A.P.,

= 2y=x+z (i)
4 5 6 «x
56 7y
Al=
Now, A=ls 7 s -
x y z O

Applying R, - 2R, — (R, + R,), we get

4 5 6 x

0 0 0O . .
= |A| = [using (i)]

6 7 8 0

x y z 0

|A|=0
sin2x+1=0 = 2x=£=}x=£
2 4
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1 1P x x 1 ¥ 1 x
0 — ——& = A= 21—y 1
yy y y
0 cosx —sinx V2 2 2 2
1 1 z z0 1 221 z
sinx O cosx| =|—= 0 — ) ) )
cosx  sinx 0 V2 V2 In determinant II, interchanging the first C, <> C,and
1 1 0 then C, & C,, we get
V2 ‘/5 x X1 x x 1
. 1 -1 A=|y y* 1|-|y »* 1|=0
=(inxi] 1 0 1 Z 22 1 Z Z2 1
V2 V22 11 0 60. Applying R, > R, + R, + R;, we get
1 1 1
=[O0 -1)-1(1-0) ==(-2)* == 2(x+y+z) xty+tz x+ty+z
8 8 2 Z+x z x
57. The given system of linear equations will have a non- x+y y z
trivial solution if
2 1 1
A sinox  cosa
. =(x+y+2)|z+x z x
1 cosar sino (=0 N
x
-1 sina -—cosa y
0 1 1
Expanding the determinant along C, we get
5 .2 . . =(x+y+2) O 7z X
A(=cos” ¢ —sin” ) — (—sin @ cos & — sin X cos ) x—z y

—(sin®* & —cos” &) =0
= —A+sin2a+cos2a=0
= A =sin2a+cosZa=\/Esin(ﬂ'/4+20!)
= _f2<i<\2
58. For a unique solution, A # 0

2 a 6 0 a-2 0
= (1 2 b0 = |0 1 b-3|#20
1 1 3 1 1 3

(R, > R, -2R,,R, > R,-R,)
= (@-2)b-3)20 = a#2,b#3

X x2—yz 1
59. Let A=|y y2—zx 1

z z2—xy 1

[x x> 1] -yz 1
= A=ly ¥y 1|+|y -z 1

z 22 1| |z —xy 1

[x ¥ 1] ) x xXyz X
= A=y ¥ 1|l-—|y" =y vy

2 xyz
12 2 1_ T xyz 2

61.

62.

63.

[Operating C, - C,-C,-C,]
=(x+y+2)(x—z)
Hence, the repeated factor =z — x

A homogeneous system having infinite solutions means
that it is non-trivial, i.e. A=0

sind 3 =0=>tan9=—\/§=>9=4—ﬂ
cosf 1 3
Since p+q+r=0=a+b+c (given)
= p’+q’+r’=3pgr or a® +b* +c* =3abc
pa gb rc
Let A=|gc ra pb
rb pc qa
= A= pqr(a® +b* +c*)—abe(p® +q* + 1)
A = pgr(3abc) —abc(3pqr) =0
1 x yz x X xyz
a=y z=—Iy ¥ xz
xyz 2
1 z xy zZ T Xz
x x> 1 1 ox X
4
=%y U=ty y'|=p
z 22 |t z 27
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a’*+x ab ac Applying R, — R, + R, + R, we get
64. Let A=| ab b*+x bc 11 1
ac bc c2+x = A=(a2+b2+c2+x)b2 br+x b?
Applying C; = aC,, C, = bC,, C3 — ¢C3, we get @ T
a+ax a’b a’c =  A=@+b++ ) {P°x+x+x%)
A =a% ab> b +bx bc —(b*x) +(—-c*x)}
c
ac® bt ¢ +ex =  A=x@+b +c’+x)
a2+x  al a2 s X isafactor of Aas wellas @® + B>+ 2 +xisa
) ) ) factor of A.
= A=| b b’+x b
c? > Ptx
HINTS AND SOLUTIONS—EXERCISE SET 2
1. Apply C3 — C; + C, and take a + b + ¢ common from =2(1-3)+0+1-(9-1)
C;. . A= 0 as two columns C; and Cj; are identical. —_4+8=4
cos(a+ ) -sin(a+p) cos2f 5. The determinant of coefficients of x, y, z is
2. Let A=| sina cosa sin # 1 2 3
—cosao sin cos A= 1 3
Applying R, — R, + R,sin S+ R, cos B, we get 5 5 9
0 0 cos2f+1 = A =19 -15)—-2(18 -15) +3(10 - 5)
A=| sinax cosa  sinf - A=—6-6+15=320

—cosa sinar cosf The system of equations represents a unique solution.

=  A=(cos2f+1)sin’ a+cos’ @)

logy
A =(cos2f +1) which is independent of ¢ 6. log,y =@
011 Multiply Ry, R,, R; by log x, log y and log z, respectively
3. |4 =]l 0 1=0-(-D+11)=2 and divide A by log x log y log z.
e 110 A =0 as all rows become identical.
|| =-2 pa gb rc
. 7. |gc ra pb

—sinx  sinx COS X
4. f'(x)=|-2sin2x sin2x 2cos2x|+

—3sin3x sin3x 3cos3x

rb  pc gqa

= pa(a’qr — p*bc) — gb(q*ca— b’ pr)

+re(pgc® —r’ab)
COSX  COSX COS X L L
+|cos2x 2cos2x 2cos2x =pgr(a +b’ +c’)—abc(p” +q +r1°)

cos3x 3cos3x 3cos3x = pgr(a® +b* +¢*)—abc(3 pqr)
cosx sinx —sinx [op+q+r=0,p’+q +r’ =3pqr]
+|cos2x sin2x —4sin2x = pgr(a® +b* + ¢ —3abc)
cos3x sin3x —9sin3x
a b c
-1 1 0 0 1 -1 _
(x =pgric a b
f(;)=0 0 -2(+0+-1 0 O b ¢ a

3 -1 0 0 -1 9
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8. Since the given system of equations has a non-trivial
solution, we have

A=

S S Q
N W A
[ e
Il
o

[Applying R, - R, — R,and R, > R, - R,]
a-b 1 O
= A=|b-c 1 0|=0
c 2 1
(a-=b)—(b—c)=0
a-b=b-c
a+c

I}

or, b=
a, b, carein A.P.

9. A=A -A,=0as A, =A,

1 a bc . a a® abc
A=l b ca=7b b*> abc
1 ¢ ab acc ¢* abc
b a a* 1
=D p 1 =4,
abc N
c ¢ 1

1 2 6 1 2 6
10. A=2 6 24|=0 2 12
6 24 120 |0 12 84
[Operating R, - R, —6R,,R, > R, - 2R ]
=168-144=24=4!

3 k 2
11. The value of x,y,z are non-trivial if |1 & 3|=0
2 3 -4

= 3(—4k —9)—1(—4k +6) +2(3k +2k) =0
= —12k-27+4k—-6+10k=0
33

= 2k=33 . f===
2

12. Taking (b —a) common from each of C and C;, we have
b b-c ¢
A=(b-a)la a-b b
¢ c—a a

Now applying C; = C, — C,, thenew C; and C, become

identical
A=0

b? +c? ab ac
13. ab ct+a® bc
ac bc a’ +b?

-a b ¢ -1 1 1
=abcla -b cl|=a’b**| 1 -1 1
a b - 1 1 -1
0o 0 2
=a’b’c*|1 -1 1|=4d’b*¢’
1 1 -1

Given: 4a*b’c? = ka*b*’c* = k=4

14. For the system of equations to have non-trivial solutions,

2 -1 1
A=1 -2 1{=0
A -1 2

= 2(-4+D+12-A)+1(-14+424)=0
= —6+2-4A-1+24=0
A=5
15. a = pth term of H.P.

l=pthtt:rm of AP.= A+ (p-1)D

a

lVa 1/b 1/c
A=abclp q r
1 1 1

[We have divided R; by abc and multiplied A by abc.]
A+(p-)D A+(@-1)D A+(r-1D
=abc )4 q r
1 1 1
=A,+A,
Each of them is zero because of identical rows.

a@ v 3 -1 -1 -1
16. A=|la b c|+|la b ¢

2 22 2 .2 2 2
a” b° ¢°| |a© b° ¢

a® b* c* 1 1 1
=abc|l 1 1|-1la b ¢

2 32 2
a b ¢| |a© b ¢
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1 1 1 = 324 +15)—1(-A—20) +6(3-8) =0
=(abc-lja b ¢ = 6A+45+1+20-30=0
a b = 7A=-35 . A=-5
=(abc—-1)(a—-b)(b—c)(c—a) )
21. ApplyingR; > R+ R;—2R
A=0=abc-1=0 [azb#c] PPIYIRE T l } 2
= abc=1 0 0 0 x+z-2y 56 7
17. The linear system of equations will possess a solution if A=5 6 7 y ——(x+z-2y)l6 7 8
27 3 -8 6 7 8 z Xy oz
7 -5 3(=0 x ¥y z
4 6 A Again applying C, + C3 - 2C,, we get
= 2(-5A+18)—3(7A—12)—8(—42+20) =0 A=(rtz-2y)
= -10A+36-211+36+176=0 22. Here A=0
= 314=248
i=38 1+sin’6 cos’@ 4sin40
5 = -1 1 0 =0
18. YU, =U +U,+U;+U, +Us -1 0 1
n=1 .
Applying R, > R, — R, and R; > R; — R
Putting » = 5 in the formula for ¥ » Y n* ¥ n’, we get [Applying R, 2~ A s~ R
15 15 8 0 15 8 = (1+sin®0)+cos’ O +4sindf =0
U,=|355 35 9] =120 35 9 = 2+4sin49=0=>sin49=—l=sin(—£)
225 25 10| [200 25 10 2 6
by applying C; —» C, - C, 49=n7r+(—1)"(—£)
0 3 8 6
=20x5(1 7 9
= 9=E+(_1)n+1£
10 5 10 4 24
=100[~1(70 - 45) +10(27 - 56)] When n=2.6=17
=100(-25-290) =100x 315 24
=-31500 2a,b, ab, +a,b,  ab, +asb,
19. Differentiating both sides w.r.t. x, we get 23. A=|ab, +a,b 2a,b, ab; +asb,
1 1 2| fl+x x 2| f+x x X ab,+ab ab,+ab, 2a,b,
x 1+x 2|+ 1 1 2x|+| x 1+x x* a b O|lp, a o0
X x 1+x | X x 1+x |2x 1 1 A=la, b, O||b, a, 0[=0
=Sax* + 4bx® +3cx® + 2dx + A a; by Ollb; a3 O
Putting x = 0, we get 24. Applying C; — C; + C, + C; and putting 1 + @+ & =0,
1 10 (1 00 (1 0O we have
0 1 O+[1 1 O+f0 1 0=A 1 o ’
001 |00 1 [0 1 1 A=A A+0® 1
= 1+1+1=2 1 1 A+w
= A=3 [Expanding and not making two zeros]
20. The system of equations has infinite solutions if = M2 = D) - 1(0) + 10— A0’ — )
3 -1 4 -
A=l 2 _3=0 =N - A +w+0*)]=A°

6 5 A
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1 x* X
25. A=x"y"Z"[l y* y*
1 2 7

=(y2)" (¢ = y)(y* = 2* )2~ x%)

(aaya_ayi_ay
y2 2| 2 yz 2 2 when n=-4

x x* 14X
26. Since |y y*> 1+y*|=0,

z ¢ 1+2°

2 2
1] |x x° x

X X
= |y ¥ U+|y ¥y y|=0
z 22 1 |z & 2
x x* 1 1 x x2
= 2 A+xyzl y y*=0
z 221 1 z 77
|
= 2 1|1 +xyz)=0
z 221
= (x-y)(y-2)(z—x)(1+xyz)=0
= xyz+1=0 [+ x#y# z(given)]
xyz=-1

sin(x+¢) sin(x+f) sin(x+7y)
27. f'(x)=—|sin(x+a) sin(x+f) sin(x+7y)
sin(f—o) sin(y —a) sin(o-f)
cos(x+a) cos(x+f) cos(x+y)
+|cos(x+ @) cos(x+f) cos(x+y)
sin(f—y) sin(l—-«) sin(a—pf)
= -0+0=0
= f(x)is a constant function = ¢ (say)
fO)-2fO)+ f(O)=c—2c+c=0

a x p
28. by q|=A4,then
c z r

interchanging C; <> C, and according to properties of

determinants, we have

29. Operating C, > C,+C,+C,, wegetA=0
1 1 1
30. Let A=|[(2"+27%)* (3" +37%) (5"+57)
(2" -2 )2 (3 -3 )2 5" _5—x)2
Applying R, — R, — R,, we get
1 1 1
A=[4-2%.27% 4.3.37F  4.5%.5%
(25 =272 (31 =3 (5% —57%)?

1 1 1
= A=4 1 1 1
(2){ _2—x )2 (3)( _3—X)2 (5x _5—x )2

A=0
31. Applying C; — C; — C;, and taking out x — 4 and
expanding, we have
A=(x—-4)(x*+4x-25)=0
The non-integral roots are given by the second factor
and their sum S'is —4.

32. Applying C; — C; - C,, we get
4 (sin@-cosech)’ 1
A=|4 (cos@-sechd) 1/=0
4 (tanf-cot@)’ 1

-1 1 1
33. LHS. =a’%*| 1 -1 1
1 1 -1

-1 11

=a’b**| 0 0 2

020

(Applying Ry, > R, + Ry and R; > R; + R))
L.HS. =4a’b’c? = aa’b’c?
o=4
34. Multiplying R ,R,,R, by a, b, c respectively and hence
dividing A; by abc, and then taking out a, b, c common
from C|, C,, C; respectively, we get A; = A,.
Now applying R; — R, — (R, + R,) on A,, we get
0 25 -2
A,=p* *+a’ b’
c? c? a’ +b*
Expanding with R,
Ay =2 (a* +b* —c*) - 2b°c* (b —c* -a®)
=2b%c*(2a*) = 4a’b’c?
A=4
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35.

36.

37.

38.

Expanding the determinant, we have
(2-y)(26-15y + y*)—2(20-2y—18)
+38-15+3y)=0
= P+ -43y+27=00ry’ -~ 17)*-43y-27=0
We have (y — 1)(?— 16y + 27) =0
Either y=1 oryz— 16y+27=0
. 16++/256-108 8+ /148
2 2

which are not integers
Hence, the only integral root is y = 1.

Since x, y, z are in A.P., therefore, x + z -2y = 0.
Now operating R} = R; + R; — 2R,, we get

0 0 2(x+2z-2y)
A=|a+3 a+4 a+2y
a+4 a+5 a+2z
0 0 0

=la+3 a+4 a+2y|=0
a+4 a+5 a+2z

Dividing C;, C,, C; by a, b, c respectively and then
multiplying A by abc, we get
1, L 1
a b c
A =abc 11 +1 1
a b c
1 1,
a c
. . 1 1 1
Now applying C; + C, + C; and taking 1+—+Z+—
a c

common and then making two zeros, we have

A=abc(1+l+l+l)=abc(l+zl)
b ¢ a

a

Applying C; = C; = C; + C3 -2 cos x C,, we get
a*—2acosx+1 a 1
A= 0 cos(n+1)x cos(n+2)x

0 sin(n+1)x sin(n+2)x

[+ cosnx+cos(n+2)x=2cos(n+1)xcosxand
sin nx +sin(n + 2)x =2sin(n + 1)xcos x]
Expanding along C;, we get
A =(a® —2acos x +1)[cos(n +1)x sin(n +2)x
—sin(n +1)x cos(n + 2)x]
=(a® —2acosx+1)sin[(n +2)x — (n+1)x]
=(a®-2acosx+1)sinx

which is independent of n.

ab’c?
39, A= 1 a’bc?

c
21.2
a“b’c

abc ab+ac
abc bc+ab

abc ac+bc

222bc 1 ab+ac
a“b’c

= ac 1 bc+ab
abc

ab 1 ac+bc
[Applying C; — C; + (5]

ab+bc+ca 1 ab+ac
=abclab+bc+ca 1 bc+ab
ab+bc+ca 1 ac+bc

1 1 ab+ac
=abc(ab+bc+ca))l 1 bc+ab
1 1 ac+bc
=0
40. Dividing C,,C,,C, by x, y, z respectively, we get

rp 9, r,

A=xyz£—1 4 I_q=0
x

|
—_
<
|
—_
NN

Applying C; — C, + C, + C;, taking (Eﬁ - 2] common,
x
then making two zeros and expanding, we get
A =xyz(2£—2]=0 R L)
x x

41. Using the sum property, we get

Yer-1y Y, Y1
m r=0 r=0 r=0
2 A = m*-1 2" m+1
=0 sin’(m?*) sin’(m) sin*(m+1)

But i(Zr—1)=%(m+l)(2m—1—1)=m2 -1

=0

~
|

"C =2"and 21=m+1.Therefore

r
r=0

M=

‘
Il
(=]

m?—1 2"
m?—1 2"

sin*(m*) sin’*(m) sin’*(m+1)

m+1

A = m+1 [=0

r

NgE

~
I}
(=]
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42. Since a, b and c are the roots of x> + px + ¢ =0, a & at-1
a b c c & *-1
b ¢ a
c a b a a a*| |a & -1
, =lb b b|+p b -1
Applying Ry = R + R, +R,, we get s 4 3
- c ¢ ¢ c ¢ -1
a+b+c a+b+c a+b+c
= b c a 1 & &l Il a a°
¢ a b =abcll b> b|-|l b b’|=0
=0 1 ¢ S e &
43. Applying R, > R, + R, — 2R, and taking 2 common from D = abc (D)) - (Dy) =0 ()
R, we get l e o
1 1 1 a bc a a*
_ 2 2 2 1
A=2|(x-1) X (x+D Now, D1=abc; b b*|=|ca b b*
2 2 2
X (x+1)" (x+2) . ab ¢ o2
Then making two zeros by C, - C,—C;and C3 > C3—C; - c c
and expanding, we get
. 0 0 Applying operations, we get
1 a &
20x—1? 2x—1 4x |=2[2x—1) (4x+4)—4x(2x+1)]
) D, =(ab+bc+ca)l b b’
x 2x+1 4x+4 | 2
=2(-4)=-8 , , €
0o 2 1 Applying operations R, > R, — R, R; > R; — R
44. Explanation: A=-2 0 3 Dy =(ab+bc+ca)a—b)b-c)c-a) (i)
-1 3 0 1 a a
A=0(0+9)—2(0+3)+1(6—-0) D,=[1 b b’
A=0 1 ¢ ¢
The odd order skew-symmetric determinant is always Applying operations R, - R, - R, R, > R, - R,
equal to zero. The even order skew-symmetric D, = (a-b)(b - c)c - a)a+b+c) (i)

45.

46.

determinant is always equal to a perfect square.
So, Assertion is true but Reason is not true.

Applying C, — C, + C, + C, and taking common from
Cy, we get
1 a)n w2n
10"+l 1 o
1 o™ 1

l+0"+0™ =0 [-neN]
Both Assertion and Reason are true and Assertion follows
from Reason.

The minor of 5 in the determinant is

0
5=M,,=

7
=0+7="7
6

So, Assertion is not true but Reason is true.

48.

From (i), (ii) and (iii), we get
abc(ab+bc+ca)=(a+b+c) [ a, b, c are different]
So, both Assertion and Reason are true.

D(x) = A £,(x) = A, f(0) + A f (%)

where A = (bf —ce); A, = (af — cd); A, = (ae —bd)
Then,

[Dax = [ 4, fi0)dx + [ 2, f,(00dx + [ A f(0)dx + k
[fax [fax [ fodx

= a b c

d e f

Assertion is true and follows from Statement 2.
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a b c lOg a, lOg a4 lOg s
49. If A=|x y 2|, 3logr 3logr 3logr |=0
p q r 6logr 6logr 6logr
ka kb kc a b c Since R, and R; are proportional.
then |kx ky kz|=K'|x y z|=KA 55. Applying C; — C; + C, + Cs, we get
kp kq k
S 1 A+b%)x (1+c)x
Thus, both Assertion and Reason are true and Assertion fo=l 1+ bix A+ [ PR +E+2=0]
follows from Reason. 5 )
) 1 (1+b 1+
50. Applying R — R, +R,, we get ( ) €
i . W1 Applying R, > R,—R,R, > R,— R,
A=[1-i -1 @*-1|=0 1 1+bH)x (A+cH)x
i dtw-i -1 =0 1-x 0 |=1-4?
0 0 1-x
6i -3 1
51 x+iy=|4 3 -1 Hence the degree of f(x) = 2.
20 3 i 56. For no solution or infinitely many solutions,
o 1 1
66 1 1 1 a 1|=0=2>a=lL,a=-2.
= -3i(4 -1 -1=0 1 1 «
20 @ i But for or= 1, clearly there are infinitely many solutions
= x=0,y=0 and when we put or= — 2 in the given system of equations
52. Ifnis a multiple of 3, then all the rows are identical and and adding them together, L.H.S. # R.H.S., i.e. no

53.

54.

A=0.

If  is not a multiple of 3, then 1 + ®" + &’" = 0.
Since 1 + o+ & =0,

applying C; — C; + C, + C;, we get

0 o' o™
A=0 o™ 1
0 1 "

= A =0 for all integers n.

Operating C, = C, — 2C;, we get
1 0 a
for non-zero solution I 5 b(=0
1 2¢ ¢
2ab

= 2ac=ab+bc = b=
a+c

= a, b, care in H.P.

a,=ar"", r is the common ratio.

log a, =loga, + (n—1)logr

Applying R, > R,-R,R, > R,—-R, in the given
determinant, we get

57.

58.

59.

solution.

Applying R, > R, —R,,R, > R, —R,, we get

0O —x O
0O x -y
1 1 1+y
Expanding along R}, x(y) = xy
Divisible by both x and y.
1 —¢c -b
For non-zero solution, c -1 a|=0
b a -1

1(1-a*) +c(—c —ab)—b(ac +b)=0
1-a?>-b*—c*-2abc=0
a’+b*+c* +2abc =1

As det(4) =1, 47! exists

1
and A7l = djA) = +(adjA
det(A)(aJ )==%(adjA)

All entries in adj(4) are integers.
A7 has integer entries.
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a a+l1 a-1 a+l b+1 c-1 ol N 2l Ny el
2 2-3 4.5
60. - b+1 b-1+(-D)"|a-1 b-1 c+1 ; ; ; ;
c c-1 c+1 a -b c 64. ZDr= a B Y
= 2"-1  3"-1 5" —1
a a+l a-1 a+l a-1 a
=l-b b+1 b-1{+(-D"p+1 b-1 -b
_ - -l 2 w1 _ 1271
c c-1 c+l c-1 ¢+l ¢ NOW,ZZ =14242% 4. g2 7
p 2-1
a a+l a-1 a+l a a-1 =27 _1
=|-b b+1 b-l+(-D""b+1 -b b-1 n 23"
—1_ 2 w1y _ 26" -1
¢ o1 c+l el ¢ o+l 2237 =234 3 k3T =S
r=
(G e G) =3"_
a a+l a-1 2 } =3 -1
= (+")-b b+l b1 D45 a1 4545 445 = 2D
c c—-1 c+1 r=1 (5—1)
From above it is clear that # can be any odd integer. =>"-1
61. Let ) 2"-1 3"-1 5"-1
x! (x+1)x! (x+2)(x+1D)x! D = «a B 7 |=0
A=|(x+D)! (x+2)(x+D)! (x+3)x+2)(x+1)! - 2"-1 3"-1 5"-1
(x+2)! (x+3)(x+2)! (x+4)(x+3)(x+2)! 65. Expanding along R;, we get

Taking common x!, (x + 1)! and (x + 2)! from R;, R, and

R; respectively

1 (x+D) (x+2)(x+1)

= xIx+DIx+2)!1 (x+2) (x+3)(x+2)

1 (x+3) (x+4)(x+3)

Applying R, > Ry — R, R; > R3; — Ry,

1 (x+D) (x+2)(x+1)

= x!(x+D!(x+2)!|0 1 2(x+2)

0 1 2(x+3)

= xlx+DI(x+2)[1(2x + 6 —2x—4)]

2(xD(x+ DI x+2)!
1 1 1

62. A=|l
1 o o

Applying C; = C; + C, + Cj,

3 1 1

=10 -1-0" 0| =3 -0)=3w0(w-1)
4

-1-0* o°

4

0 o o
63. If C =2 cos 6, expanding along R,
A=C(C*-1)-1(C-6)+0(1-6C)
=C’-2C+6
= 8cos’ @ —4cosO+6

~12(30+1)= 0(0 +2) + A(0 —4) =—360
= _372-41=-360 = —4A=12 = A=-3

1 sin@d 1
66. A=|-sind 1 sin@
-1 —sing@ 1
0 0 2
= |-sin@ 1 sinf| (R, >R, +R;)
-1 —sing 1
= A=2(sin’ +1) (1
Now, 0<sin’0<1
= 1<l+sin?0<2 = 2<2(1+sin’*f)<4
= 2<A<4 [From Eq. (1)]
So, Ae [2,4]
67. Operating R; = R; — R, — R;, we get
0 -2z -2y

A=ly z+x y
z oz x+y
Expanding, we get A = 4xyz.

68. Statement 1: Determinant of a skew-symmetric matrix
of odd order is zero.

Statement 2: det(4") = det(A4)
det(—A4) = (-1)" det(4), where 4 is ann x n order matrix.
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MULTIPLE CHOICE TYPE QUESTIONS—LEVEL 1
1. Ifa, b,c > 0 and x, y, z € R, then the determinant N N
2 b) 23 n?
(@ +a™) (@ +a*)} 1 @ ;n ®) %n
® +a) B -a”’) 1=? &,
(Cz +C—z )2 (CZ _C—z )2 1 (C) E"=1n (d) O

(a) b (b) a*b7c+

(C) albeyCZ: (d) Zero 4x 6x+2 8x+1

7. If [6x+2 9x+3 12x [=0,thenx is equal to

2. If 4, B and C are the angles of a triangle ABC, then the
8x+1 12x 16x+2

value of the determinant

sin— sinE sing (@) x=0 (b) x=~11
y (c) x=97 (d) x—_ﬂ
sin(A+ B+ C) sing cos% 97
(A+B+C) . C b c ba+c
cos tan(A+B+C) sin 2 8. The determinant A=| ¢ d coo+d | is
is less than or equal to bo+c coa+d aa’ —co
(a) 172 (b) 1/4 equal to zero if
(c) 1/8 (d) none of these (a) b, c,darein AP.
2 (b) b, c,darein GP.
X o cosx e (c) b,c,darein H.P
3. If f(x)=|sinx x> secx|, then the value of (d) erisarootof ax’ —bx* —3cx—d=0
tanx 1 2 103 115 114] [113 116 104
. 9. |111 108 106|+[108 106 111| is equal to
j f(x)dx is equal to 104 113 116| [115 114 103
(;')/ 20 ®) 1 (a) a positive number (b) anegative number
©)2 (d) none of these (c) zero (d) none of these
22
S-x d—x d—x b°c¢® bc b+c
2 2

10. A=|c"a” ca c+a| isequalto
a’? ab a+b

(a) abc (b) a*b*c?
(c) ab+ bc+ca (d) none of these

4. The value of the A=|a°—x a®—x a’ —x|is
a -x a¢-x & -x
@ 0 (b) (@ - 1)@ 1)’ - 1)

@@+ 1)@+ 1)@ +1) (d) a” -1
x2+y2 ax+by px+gqy

2
a(l+x ab ac
) 5 . 11. A=jax+by a’*+b* ap+bg is equal to
5. Thedeterminant A=| ab b"(1+x) bc |is s
) 2 px+qy ap+bq p°+q
+
L “ ¢ ot (@ ptgq (b) atb+c
divisible by ) ) x+y+z () 0
(@ I+x () (1+x)
(c) x* (d) none of these 1+a®> +a*  1+ab+d’h* 1+ac+a’c?
. 1 5 12. A=[l+ab+a’h® 1+b°+b* 1+bc+b’c?| s
N 1 2.2 {ibe+b2? 1+ 4ot
6. IfU"=n2 2N +1 2N +1|, then ZU" is equal to facrac tocxbe tete
p— equal to

n® 3N? 3N +1
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13.

14.

15.
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(@ (@a+b+c) (b) (a—b)* (b-c)?(c—a) (a) x+y+z (b) x—y+z
(c) 4(a—b)b—c)c—a) (d) none of these (© 0 (d) none of these

xpty X y
yp+z y Z
0 xp+y yp+z

The determinant =0 for all

pe Rif
(a) x,y,zarein A.P.
(¢) x,y,zarein H.P.

(b) x, y,zare in G.P.
(d) xy, yz, zx are in A.P.

a a+d a+2d
If the determinant | a2 (a+d )2 (a+2d )2 =0,
2a+3d 2a+d) 2a+d
then
(@ d=0 (b) a+d=0

() d=0ifa+d=0

If x, y, z are integers in A.P. lying between 1 and 9 and
x51, y41 and 231 are three-digit numbers, then the value
5 4 3

of [x51 y41 z31|is

x y b4

(d) none of these

16.

17.

18.

ax+by ayx+byy azx+byy
The valueof [bix+a;y byx+a,y byx+azy| isequalto
bx+a byx+ta,
(b) 0
(d) none of these

byx+a;
(@) ¥+
(¢) ayaazs® + bibbsy’
If o and B are non-real numbers satisfying x* — 1 =0,
A+l « B
then the valueof | &« A+ 1
B 1 A+
(b) A’
(d) none of these

IIC

m

is equal to

(@ o0
A +1

10c, 10
The value of |"'C, ',

12 12 13
C8 C9 Cm+4

12 .
C,.+2| 1s equal to zero

MULTIPLE CHOICE TYPE QUESTIONS—LEVEL 2

cosC tan A 0
sin B 0
0 sin B
(@ 0
(¢) sin Asin Bsin C

X x2—yz 1

—tan A| has the value
cosC
) 1
(d) none of these

. Thevalue of |y y*>—zx 1] is
z - xy 1
(@ 1 (b) -1
(© 0 (d) —xyz
xk xk+2 xk+3
ko k+2 k43 1 1 1
R e e O R L O aEd (| R Eg B
zk Zk+2 Zk+3 oy z
then
(a) k=-3 (b) k=-1
© k=1 d) k=3
. If /=1 =i and @ is a non-real cube root of unity, then
1 o 1+ite?
the value of | —i -1 -1-i+o| isequal to

1-i @®-1 -1

. Let

when m is
(a) 6 (b) 4
(©) 5 (d) none of these
(@) 1 (b) i
(c) o (d) o
at+p l+x u+f

. If the determinant [b+gq m+y v+g| splits into

c+r n+z w+h
exactly K determinants of order 3, each element of which
contains only one term, then the value of K is

(a) 6 (b) 7
) 8 (d) 9
im im+1 l«m+2

.m+5 .m+4 .m+3 . .

. The value of | l l » where j =/—1, is
l«m+6 l«m+7 im+8

(a) 1 if mis a multiple of 4
(d) 0 for all real m

(c) —iif mis a multiple of 3
(d) none of these

A2+31 A-1 A+3
A+l 24 A-4=pA*+qA> +rA% +5A +1
A-1 A+4 34

be an identity in A, where p, g, r s, t, are independent of
A, then the value of 7 is
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(a) 4 (b) 0 o By 6
© 1 (d) none of these By § a
8. Ifn is not a multiple of 3 and 1, @, @ are the cube roots  11. If i= J-1,41=0,B, 7,5 then vy 5 a B isequal to
1 60" 602" 6 o ﬂ ')/
of unity, then A=|w®* 1  @"|isequal to (a) i (b) —i
o" 602" 1 (C) 1 (d) 0
(@ 0 b) o a -1 0
©) o’ @1 12. Let A=|ax a -1|,then
1 cosx 1-cosx ax® ax a

. If A(x)=|l+sinx cosx 1+sinx—cosx|, then

sin x sin x 1

n/2

J A(x)dx is equal to
0

(a) x+ aisafactor of A

(b) (x+ a)? is a factor of A

(c) (x+ a)®is a factor of A

(d) (x+ a)* is not a factor of A

q 1 13. The system of equations ax +4y+z=0,bx+3y+z=0
(a) — (b)) — and cx + 2y + z = 0 has non-trivial solutions if @, b, c are in
4 2 (a) A.P. (b) GP.
(c) 0 d) - % (c) H.P. (d) none of these
14. The system of equations
10. If a, b, c are real numbers, and 2x—y+z=0
a 142 3-5i x—2y+z=0
D=|1-2i b —7 =3i|, then D is Ax—y+2z=0
345 —7+3i c ?a)s z/tln inlﬁnite number of n<()lr)1)-tr;itvia; solutions for
a = =
(a) purely real (b) purely imaginary
(c) non-real (d) an integer © 3 (d) no real value of 4
ANSWERS
Level 1
1. (d) 2. (¢) 3. (a) 4. (a) 5. (©) 6. (b) 7. (d) 8. (b) and (d) 9. (¢)
10. (d) 1. (d) 12.(b) 13.(b) 14.(c) 15.(c) 16. () 17. b) 18. (c)
Level 2
1. (a) 2. (¢) 3. (b) 4. (d) 5. (¢) 6. (b) 7. (b) 8. (a) 9. (d) 10. (a)
11. (d) 12. (a), (b) and (d) 13. (a) 14. (¢)
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