1.

sin? x cos” x 1
cos’x sin’x 1 is equal to
-10 12 2

(@) 0

(b) 12 cos? x — 10 sin® x
(c) 12sin?x—10 cos?x—2
(d) 10 sin?x

1 1 1
11+x 1 | equalsto
I 1 1+y
(@) x+y (b) xy
() x-y (d) I+x+y
5 5o a
LetA=10 a 5a
00 5
If |42 = 25, then |a| equals to
(a) 57 (b) 1
(c) 1/5 (@ 5

If a, b, c are in AP, then the value of
x+1 x+2 x+a
x+2 x+3 x+b| is

x+3 x+4 x+c

(@ 3 (b) -3
© 0 (d) None of these
The value of the determinant

1 1 1

me, ™o, ™2¢| s equal to

(a) 1 (b) -1
) 0 (d) None of these

Exercise

6.

10.

Determinants

If o, B, 7y are the roots of x> + ax + b = 0 then the value
a By

of B v «afis
v op
(@) —d’ (b) @~ 3b
) & (d) a®>-3b
The determinant
a b ax+b
A=| b ¢ bx+c| isequal to zero, if

ax+b bx+c 0

(a) a, b, carein AP
(b) a, b, c are in GP
(c) a, b, carein HP
(d) o isarootof ax?+bx+c=0
x X 1+

If x, , z are all distinct and |y y*> 1+3°|=0 then the

value of xyz is z 2 145

(a) -2 (b) -1

() -3 (d) None of these
b+c c+a a+b abc

Ifla+b b+c c+al=k|c a b|, thenthe value of kis

c+a a+b b+c b c a
(a 1 (b) 2
(c) 3 (d) 4
I+a 1 1
Ifa'l+b1+cl=0suchthat | 1 1+b6 1 |=A
then the value of A is 1 1 l+c
(@ 0 (b) abc

(c) —abc (d) None of these



Determinants

I1.

12.

13.

14.

15.

16.

17.

18.

19.

The value of A and W for which the system of equations
x+y+z=6,x+2y+3z=10andx + 2y + Az = L has
a unique solution are

(a A#3,LeRr (b) A=3,u=10

(¢) A=3,u=10 (d) A=3,u=10

The value of A and W for which the system of equations
x+ty+z=6,x+2y+3z=10andx + 2y + Az = L has
no solution are

(a) A=3,u=10 (b) A=3,u=10

() A#3,u=10 (d A#3,u=10

The value of A and W for which the system of equations
x+y+tz=6,x+2y+3z=10andx + 2y + Az = L has
infinite number of solutions are

(a A=3,u=10 (b) A=3,u=10
(¢) A=3,u=10 (d A=3,u=10
bc ca ab

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

ab bc ca
@ L1, 1 w L_1 1_,
a b c a b c
1 1 1
© —4+——==0 @1 1_1_,
b ¢ a b ¢ a

The value of the determinant [kb k> +b* 1 is

@ k(@+b)y(bto)(c+a) |k 2+2 1

(b) kabc (a®+ b + ¢2)

(¢) k(a=b)(b—c)(c—a)

d) k(a+b-c)(b+c—a)(cta-Db)

The system of simultaneous equations kx + 2y —z =1,
(k—1)y—2z=2 and (k+ 2)z =3 have a unique solution
if k equals

(a) -2 (b) -1

() 0 (d 1
1 o o

The value of the determinant |©° 1 o , where ®
o o 1

is an imaginary cube root of unity, is

(@) (1-m)? (b) 3

(c) -3 (d) None of these

If the system of equations x + ay + az=0; bx +y + bz

=0 and cx + ¢y + z = 0 where a, b and ¢ are non-zero

non unity, has a non-trivial solution, then the value of
a b c

+ + is
l-a 1-b 1-c

(@ 0 (b) 1
abc
(c) -1 @ 22 2
xbb b
If Aj=la x b andAzzx , then
a x

a a x

20.

21.

22.

23.

24.

25.

26.

27.

(@) A, =3(A,) ® L@ap=3a,
dx

© L (a)=3A2 (d) Ap=3(8)*?

dx
pbc
Ifazp,b#qg,c#rand |a g c|=0,then the value of
abr
P + 1 + 4 is
p—a q-b r-c
(@ 0

@) -1

(b) 1
d 2
xab

The factors of |¢ x b| are

ab x
(a) x—a,x—bandx+a+b
(b) x+a,x+bandx+a+b
(¢) x+ta,x+bandx—a—-b
(d) x—a,x—bandx—a->
2

1 o o
If mis a cube root of unity, then | ® > 1 | is equal to
o 1 o
(a) 1 (b) o
(c) o? d o
1 log,y log,z

Value of |log,x 1 log,z

log, x log.y 1
where x, y, z are positive, is
(@ 1 (b) 0
() logyx (d) log,y

x—-1 1 1
The roots of the equations | 1 x—-1 1 |=0 are
1 1 x-1

(a) 1,2 (b) -1,2
() 1,-2 (d-1,-2

no15 8 S
If U, =[n* 35 9| then Y U, isequalto

23 2510 n=l
(@ 0 (b) 25
(c) 625 (d) None of these

If kis a scalar and A4 is an n X n square matrix. Then |kA|
is equal to

(a) k4" (b) k4]
(c) k"[A"] (d) K" A
11 12 13

12 13 14| is equal to

13 14 15



28.

29.

30.

31.

32.

33.

34.

(a) 1 (b) 0

(c) -1 (d) 67

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

(a) A (b) 5A
(c) 25A (d) 125A
3-x -6 3
Aroot of the equation | -6 3—-x 3 |=0is
3 3 —6-x
(a) 6 (b) 3
© 0 (d) None of these

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

(a) k=0 (b) —1<k<1
(c) —2<k<2 (d) £=0
Ifﬂ+ﬁ la—z+b—2=c2 and
X oy x y
Al:%bl’ :bl CI,A3=CI q
ay by by, ¢ G 4

Then (x, y) is equal to which one of the following ?

Ay, A
[ 2 3} (b) (ﬁ’ﬁ\
AT A A A
© [ArA) @ [ “
9 (a,7a,) 2,
1-i i~ ®
What is the value of | @ +i ® —i |, where
1-2i-0? o’-0 i+®
 is the cube roots of unity ?
(@) —1 () 1
(©) 2 (d) 0

1 bc be(b+c)
IfA= |l ca ca(c+a),
1 ab ab(a+b)
(@) @+ b+ —3abe
(b) abc(a+b+c)
(¢) independent of a, b, ¢
(d) zero

. n+l
n ln

IfA= in+5 l-n+4 l-n+3

18 in+6

(@) 0OVrneR
() —iifn=3k

then its value is equal to

n+2
l

, wWhere i =+/—1, thenits values

in+7 in+8

(b) 1ifn=4k
(d) None of these

35.

36.

37.

38.

39.

40.

41.
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a b 2c r 2p gq

If Ay =|p ¢ 2 and Ay =|2z 4x 2y| then Ay/Ayis
x y 2z c 2a 2b

equal to

(@ 1 (b) 2

() -1 (d) 12

The value of the determinant with out expansion

b* —ab b—c bc—ac
a-b b*—ab| is

bc—ac c—a gp—g?

ab—a’

(a) abc (b) a+b+c
(c) 0 (d) a®+ b2+ c?
The value of the determinant

logx logy logz

=(log2x log2y log2z| is
log3x log3y log3z
(a) 0 (b) log (xyz)
(c) log (6xyz) (d) 6log (xyz)
a -10
If f(x)=|ax a -1],thenf(2x)—f(x)is equal to
ax? ax a

(b) ax(2a + 3x)
(d) None of these

(a) ax

(c) ax(2+3x)
11 1

IfD=1 1+x 1
11

forx=0,y=0,the Dis
I+y

(a) divisible by neither x nor y

(b) divisible by both x and y

(¢) divisible by x but not y

(d) divisible by y but not x

If ® be imaginary cube root of unity, then

Y
© A+’ 1 |isequalto
o2 1 Ato
(@ 0 (b) A3+1
(c) A3 (d) None of these
The value of n for which the determinant
8 G 9 Cs 10 c,
A: 8C4 9C6 10C8 :O iS
9 10 11
Cn Cn+2 Cn+4
(a) 2 (d) 3
(c) 4 (d) None of these



Determinants

42. If o is complex cube root of unity, then

1 1-i i
I+i+o> -1 -l+o-i is equal to
w? -1 -1
(a) 1 b) o
(¢) i (d) 0
43. Leta, b, c be cube roots of unity and
a+b* ?
A=| a* b+ & , then
b? > P +a®
(a) Re(A)=0
(b) Im(A)=0
(¢) Re(A)+1m(A)=0
(d) Re(A) Im(A)=4
44. The value of the determinant
a+b+2c a b
c b+c+2a b is
c a c+a+2b

(b) 2(a+b+c)
(¢c) ab+bc+ca (d) 2bc(ab + bc + ca)
a a+b a+b+c
45. Let A={3a 4a+3b 5a+4b+3c
6a 9a+6b 1la+9b+6¢

where a =i, b=, and ¢ = ®? , then A equals

(@) 2(a+b+c)

(@ o (b) —?
(¢) i (d) —i
p q-y r—z
46. If [p—x q r—z|=0 then the value of LA
X y z
p—xq-y r

is

47.

48.

49.

50.

(@ 0
(c) 2

The determinant
cos(0+¢) —sin(0+¢) cos(20)

(b) 1
(d) 4 pgr

sin 6 cos0 sing | is
—cos0 sin 6 cosd
(a) #0

(b) independent of 6

(c¢) independent of &
(d) independent of both 6 and ¢

2 3
x+a @ 4

If [x+b b> b°|=0,a#b+c, then x is equal to

x+c 2 A3

ab abc
b —
(@) S ab (b) S ab
> ab > ab
d) —
© abc @ abc

¥ ¥’ —(y—z)2 yz

y? 1?2 —(z-x)? xz|isequalto

22 Z2—(X—y)2 xy

(@) = —2)(z-x)xx

(®) (x )2z~ 1)xy

©) (x—»)—2)z—1)Zx

(d) (=) —2)E - x)(Ex?)Ex

The value of a for which the system of equations a3x +
(@a+1)¥y+@+2Pz=0,ax+ @+ 1)y+(@+2)z=0
and x + y + z = 0 has a non-zero solution is

(@ 1 (b) 0

(c) -1 (d) None of these

ANSWERS

Ll@|2|®|3|©@|4|@©@]s5|@|6 @7 |®d]|S8 |[®]9|®]10 /D
| @ |12 ®) |13 | @ |14 | @ |15 | © | 16. | () | 17. | () | 18. | (©) | 19. | () | 20. | (d)
21 [ (@) [ 22. | @) | 23. | () | 24. | () | 25. [ (d) [ 26. | (@) | 27. | (b) | 28. | (@) | 29. | (¢) | 30. | (a)
3. [ (d) 32| @) |33 () |34. ]| (@ |35 | ) [36. | @ |37 | @ |38 | ® |39 ®|40.| @
41. | (c) | 42. | (d) | 43. | (b) | 44. | (b) | 45. | (c) | 46. | (c) | 47. | (b) | 48. | (b) | 49. | (@) | 50. | (c)




8

1.

4

sin? x cos? x 1
(a) A= cos’ x sinx 1
-10 12 2
Applying C; — C; - (C; + C,)
sin? x cos® x 0
A=lcos’ x sin’x 0[=0
-10 12 0

11 1
(b)y A=l 1+x 1

1 1 I+y

Applying, Ry —» R, — Ryand Ry — R; — R,
111

A=0 x 0|=xy

00y

5 5o a
(c) 4= [0 a Sa
00 5
A=25a
Given |42 =25 = (250))2 = 25
1

=o=—
5

(¢) a, b, carein AP.
L 2b=a+tc
x+1 x+2 x+a
D=|x+2 x+3 x+b

x+3 x+4 x+c¢
x+1 x+2 x+a
=/ 0 0 0
x+3 x+4 x+c
=0
1

{Ry > 2Ry — (R + Ry)}

1 1

m m+1 m+2
C'2 CZ C2

1 1 1

m+1 m+2

m(m—-1) (m+)m (m+2)(m+1)
2 2 2

= m

Explanations

(©)

(b)

(b)
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1 0 0
= m 1 2
m(m—1) m 2m+1
2
CG—G-C,G-0G-C
=2m+1-2m=1

Since, o, B, v are the roots of the equation
¥t+ax?+b=0
Therefore, a + B +y=—a
off + By +yo=0and afy=-5
a By
Now, B v a
v op
== (o +B+y) (o + B2+ v —ap - By—yo)
=—(+B+7y) {(atB+y)*—3(@p+Py+yo)}
= (@) {a*~ 0} = d®
a b
A=| p c
ax+b bx+c 0

ax+b
bx+c|=0

0 0  ax’+2bx+c
b c

ax+b bx+c 0

Ry = Ryx+ Ry — Ry

(ax? + 2bx + ¢) (bx? + be — acx — be) = 0

(ax? + 2bx + ¢) (b* —acx) =0

=b2—ac=0

=b?=ac

So, a, b, c are in GP

bx+c =0;

X 1+

y ¥ 1+y%=0

z 22 1+7°

I B

y y2 | (1+x2)=0=>xyz=-1




Determinants

9. (b)

10. (b)

11. (a)

b+c c+a a+b abc
a+b b+c c+al=klc a b

cta a+b b+c b ca

By C; — C; + C, + C; on LHS det, we get
a+b+c c+a a+b

Ay =2la+b+c b+c c+a

a+b+c a+b b+c

a+b+c -b —c

=2la+b+c —a -b

a+b+c —c —a
C2—>C2—ClandC3—>C3—C1
a -b —c
=2C' —a —bC1—>C1+C2+C3
b — -a
ab c ab c
=2(-1)(-D|c a b|=2|c a b
b c a b ca

Hence, k=2

N}
O |= o=

A =abc

{C; = C+ G+ G

S| =
Q= 0|~

:am{l+l+l+gl-l+l
a b c b

Ry— R,~R,and Ry — Ry — R,

11/b1/c L1
=abcl0 1 0 { —+—+—=O}
a b c
0 0 1

= abc

The system of equations
x+ty+z=6x+2y+3z=10

and x + 2y + Az = | has a unique solution

12. (b)

13. (a)

14. (a)

15. ()

So,A#0
111
12 3/20

12

A-3%0

=>A#3andpn eRr

The system of equations x + y +z =6,

x+2y+3z=10and x + 2y + Az =W have no solution.

IfA=0and A A,, A; are non-zero

111
A=12 3|=0=>A1=3

12A
6 11
Ap=10 23
p 23
161 116
Ay, =110 3] and Ay =1 2 10
1 p3 12 p

When =10 then A, A,, A; are zero
So, for no solution p # 0

Hence, A=3 and u = 10

Solve same as above question.

For inifnite soutions A=0and A; =0
=>A=3andu=10

bc ca ab

ca ab bc|=0

ab bc ca

Applying C; — C; + C, +C;
1 ca ab

(ab+bc+ca)ll ab be|=0
1 bc ca

= ab+bc+ca=0

1 1 1
= —+—+—-=0

a b c

2 2 2 2
ka " +ta” 1| lka k° 1| |ka @ 1
kb K2 +b> 1|=|kb k> 1|+|kb b 1
ke j2.02 1 (ke 2 1 |ke 21

all aazl
=ik3b 1 1|+klp b 1

c11 e 21

Applying R, — R, — Ry and Ry — R; — R,
2

a a 1
— 2 2
=0+k|-(a-b) —(a”-b") 0

c—a  (P-4%) 0



16. (b)

17. (b)

18. (¢)

19. (c)

2

a a 1
=k(a-b)c—a)|-1 —(a+b) 0
1 c¢c+a O

=kla-b)(c—a)(—c—a+a+b)
=kla—b)(b-c)(c—a)

The system of equations
kx+2y—z=1,(k—1)y—-2z=2

and (k + 2)z = 3 has a unique solution

So,A=0
k 2 -1
= [0 k-1 -2|#0
0 0 k+2

=k+2)(k—1)k=0
=>kz0,k=1, k#-2

So, k=—-1
Lo @ |11 o
A=l 1 o*=|1 1 o
o o 1 o o 1
0 0 0-w
0’ © 1

= (0> - o) {o-o?}

=0’ -w-?+1

=2—(+w?)=2-(-1)=3

The system of equations x + ay + az =0,

bx +y+ bz=0and cx + ¢y +z =0 has a nontrivial
solution so

1 aa
A=0=|b 1 b|=0

ccl
C,—>C,—Ciand C3 — G5 - C,
1 -1(1-a) —(1-a)
b 1-b 0

1-c¢

=0
c a
(1-b)(1-c)tb(l-a)(l-c)+tc(1-a)(1-b)=0
1 b c
+ + =0
l1-a 1-b
1 b c
-1+ +
1-b 1-c
a b c
+ +
l-a 1-b 1-c
x b b
Aj=la x b
aax

=x3—3abx + ab® + d?b

=-1

=-1

20. (d)

21. (a)

22. (d)
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x b

a X

Ay = =x*—ab

Ay =L (3= 3abx + ab? + a?b)
dx dx

=3(x? - ab) =3A,
pbec
a q c|=0

abr

p b c
~(p-a) g=b 0 |=0,
~(p-a) 0
Ry—> Ry —R|,R; > R; — R,
=plg-b)(r—c)+blp—a)(r-c)

+clg-b)(p—a)=0
- 2 4 b +—<

p-a q-=b

{On dividing by (p — a) (¢ — b) (r — ¢)}

P +[L+lj+( < +1):2
p—a \q-b r—c

- £ 4,7

p-a q-b

r—c¢

=0

r—c¢

=

=2

r—c
xab

a x b|=0; Applying C; — C; + C, + C;
ab x

lab

1 x =0

1 b x

(x+ta+b)

1 a b

0x-—a 0 (=0
0b—a x-b
Applying R, = R, —R|, Ry —> Ry — R,
xtat+tb)y(x—a)(x—5b)=0

So, factors arex —a,x—bandx+a+b

(x+ta+b)

1 0 o
o o’ 1
0 1 o
l+o+o’ 1H0+07 1414+’
= ® o’ 1
o’ 1 Q]



Determinants

1 log,y log,z
23. (b) A=llog,x 1 log,z

log, x log.y 1

_logh

. log, b

a

- loga
| logy logz
logx logx
log x
log y
logx

logz
log y

log y
logz

1

logz

. logx logy logz

=———————I|logx logy logz|=0
log xlog ylog z

logx logy logz
x-1 1 1
24.(b) |1 x-1 1
1 1
=D{x-1D2=1}-1x-1-1)+(1-x+1)=0
Xx-DEx-2)-x-2)—-(x—2)=0
x=2){x(x-1)-2}=0

x-2)x+DH)(x-2)=0=>x=2,-1
5

=0

x—1

25. (d) 2 U, =U,+U,+ U+ U, + Us
n=1
Putting n = 5 in the formula for Zn, >n2, Znd
15 15 8 0 15 8
U,=|55 35 9(=[20 35 9|{C, > C,-C,}
225 25 10| (200 25 10
0 3 8
=20x5/1 7 9
10 5 10

=100 {- (30 —40) + 10 (27 — 56)} =—2800
26. (d) Aisan x nsquare matrix.

Then |kA| = k" |4]

11 12 13
27. (b) A= (12 13 14

13 14 15

Applying C; — C3—~Cyand C, — C, - C;
111

A=1211=0
1311

28. (d) Determinant A is of third order and every element
is multiplied by 5.

Then new determinant = 53 A =125 A

3—-x -6 3
29.(¢) | -6 3-x 3 |=0

3 3 —6-x

Applying C,— C, + C, + C5 ,we obtain
1 -6 3

-x[1 3-x 3 |=0

1 3 —-6-—x

1 -6 3

-x[0 9-x 0 |=0

0 9 -9-—x

Applying R,— R, — R and Ry — Ry — R,
=>-x9-x)(-9-x)=0=x=0,9,-9

The given system of equations x +y +z =2,

2x +y—z=3 and 3x + 2y + kz = 4 has a unique
solution. So, D = 0

111

21 -1=#0

32 k

k+2)-2k+3)+(4-3)=0

=k#0

30. (a)

1 1
Let —=X and —=7Y
X y
So, equations will become
aX +bY =ci,a,X +b,Y=c,

31. (d)

q b a q
So, X = c b and Y = % 9
a b a b
a, by a, by
X=-"2andY=-—2
1 1
A A
=>x=——andy=-—1
A, Ay
1—i ®? ®
32. (d) | o’+i © -

1-2i-0° o’-0 -0
Applying Ry — Ry — (R — R,)
1-i 2 o
A=|o*+i © —i|=0

0 0 0
1 be be(b+c)

1 ca ca(c+a)|{C; = C5+abcC}
1 ab ab(a+b)

33. (¢c) A=




34. (a)

35. (d)

36. (c)

37. (a)

1 bc bc(a+b+c)
=1l ca ca(a+b+c)
1 ab ab(a+b+c)

1 bc bc
=(a+b+0o)|l ca ca|=0
1 ab ab

or independent of a, b, and ¢

l.n l-n+1 l-n+2

A -n+5

.n+4  .n+
=i i ln3

n+6  .n+7  .n+
Zn61n7ln8

1 . 2
i1
=l-n.l-n+3'l-n+6 i2 i 11=0
1 i ;2
r 2p g rp q

Ay =2z 4x 2y|=2|2z 2x 2y
c 2a b c a b

rpyq |2r p g
Ay =4z x y|=2]2z x y|=2A;
calb 2c a b
A1
or —L __—
A, 2

b(b—a) b—c c(b—a)
A=la(b—a) a-b b(b-a)

cb—a) c—a a(b—a)
bb-cc
a-b b{C; »> Cy +C5}
c—a a
b c
a b|=0

c a

=(b-a)’

=(b-a)’

o {8 o o Q

logy logz

A =|log2x log2y log2z

log x

log3x log3y log3z

log x log y log z

A=llog2+logx log2+logy log2+logz

{Ry— Ry —R|,R,— R, —R))
logx logy logz

=|log2 log2 log2|=0
log3 log3 log3

log3+logx log3+logy log3+logy

a

-1 0 1
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-1 0

38. (b) f(0)=|ax a -ll=a|x a -1

39. (b)

40. (¢)

41.

(c)

ax? ax a X2 ax a
0 -10
=a| x+a a -1{C; > C+GCy}

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

SQx)—f(x) =a{@x+a) - (x + @)%}

=a(3x + 2a)(x)
1 1 1
D=|11+x 1
I 1 1+y
{Ry =Ry~ R;,R; —> Ry — R}
111
=0 x 0
00y
D=xy
It is divisible by both x and y
A+l O o’
A=l o r+o? 1
®2 I A+o

R1—>R1+R2+R3

cl+o+o?=0

1

SA=Mo rro® 1

1

Ao A+o’-o

(02

0)2

1 1
1 A+ o
0 1
l-o
0’ Ato-0’

1

{C,— Cy—C}, C;— C3—C}

=AMAM-—o*-0?+2-2+0+w? =A3

8
A = C4

9 10 11
Cn Cn+2 Cn+4
R1 — Rl +R2
{nCr + nC’L1 —_n+ ICr}

= 8C4
9Cn

=>n=4.

10 11
C6 CS
9 10 _
Cy Gy |=0
10 11
Cn+2 Cn+4



Determinants

1 1-i —i

2. (d) A=[l+i+t0® -1 -l+o-i
o? w’-1 o-l
Cy— Cy—(C+Cy)
1 0 -
=l+i+0> 0 -l1+o—i| =0

Grp0 Fo1
43. (b) A= a B+ 4

b? »r P rd?

. a, b, c are cube roots of unity
So,a=1,b=w, c=?

l+o? © ®
=>A=| 1 o*+o 1 [{C—>C+C)
®? o2 o+l

clto+e?=0
2

0 ® ®
A=| 0 o +o 1
200 o o+l

=203 - 1 — 0?) =20%(® + 0)

= A=40=4
= Im(A)=0
a+b+2c a b
44, (b) A= c b+c+2a b
c a cta+2b
{C) = C+ G+ G5}
1 a b
A=2(a+b+c)|l b+c+2a b
1 a cta+2b
Ry, > R, — R
1 a b
=2(a+b+c)|0 b+c+a 0
0 0 cta+b
1 ab
=2(a+b+c)’[0 1 0
001
=2(a+b+c)
a a+b a+b+c

45. (c) A=|3a 4a+3b Sa+4b+3c|;
6a 9a+6b 1la+9b+ 6¢

46. (c)

47. (b)

{Ry — Ry—2R,, Ry — Ry~ 3R,}

a a+b a+b+c

=0 a 2a+b
0 a a+b
=a{a*+ ab - 2a* — ab}
=@’ =— (i’
=i
p q-y r—z
p—x q r—z|=0
p-xq=-y r
p 4, ',
x Y z
orxyz£—1 4 1—120
X y oz
£_1 q .
X y z
{C,— C+Cy+ G5
1417
Y z
:(£+1+£_2)1 LA
X y z y oz
1 41 -
y Z
{Ry—Ry—R,R3— R3—R|}
A |
y z
{£+i+1—2}0 1 0 |=0
X y z 0
SN LA )
X y z
0r£+1+1=2
X y z
cos(0+¢) —sin(0+¢) cos2¢
LetA=| sin0 cos0 sin ¢
—cosB sin 6 cosd

=cos (0 + ¢){cos O cos ¢ —sin O sin ¢}
+ sin (6 + ¢){sin O cos ¢ + cos O sin O}
+ cos 20 {sin O + cos2 O}
=cosZ (0 + ¢) + sin? (0 + ¢) + cos 2¢
=1+ cos 20 =2 cos ¢
i.e., A is independent of 6



x+a a® @
48. (b) |x+b b* b’|=0
x+c & &
1d® & 1 aad
x|l b* b*|+abell b B*|=0
1268 1c¢ e
1 4 a 1 a a’
x|0 %> —a® b’ —a®|+abcl0 b—a b* -a?|=0
0 2422 S_45 0 c—a »2_,2
{Ry > Ry~ R, Ry > Ry — R}
1 612 a3 1 a a2
x|0 b+a b>+a*+ab|+abc|0 1 b+alt=0
0 ct+a 24+4%+ac 01 c+a
{R3—>R3—R2}
1 az 613 1 a az
x|0 b+a b*+a*+ab|+abc|0 1 b+alt=0
0 c+ta c+b+ac 00 1

x{ab + bc + ca} +abc =0

o —abc __abc
“ab+bctca  Yab

2 2 2
x x'=(y-2) yz

A:y2 yz—(z—)c)2 zx

z2 22—()c—y)2 Xy

49. (d)

X2 x?

2 2
yz| ¥ (y-2) vz
= y2 y2 zx| — y2 (z—x)2 zx

22 22w |2 ()c—y)2 Xy
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x? y2+z2 yz
=0- y2 224x?
2 2, .2

zX {Cz g C2 + 2C3}

5 X4yt
2
X1 yz
——(x+y? 27 1 x| (G, > G +C)
z2 1 xy
2
X 1 yz

=—(x2 +y+zz) yz—x2 0 z(x—y)

22-x? 0 y(x-2)

{Ry > Ry —R|,R; = Ry — R}
=— (@2 +y*+2) (y-2)E %)

x? 1 yz

y+x 0 —z| {Ry — Ry —R,}
z+x 0 —y

== @2+ + ) -2 -x)Ez )

x2 1 yz

y+x 0 —z
1 01

==y (- 0)E -0 +y )@+ 2+ 2%)
50. (c) Equations have non-zero solution

@ (a+1)? (a+2)°

so|a a+l a+2 |=0
1 0 1

By hit and trial method

a=-1
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