Fill Ups, True Fals of Matrices and Determinants

Fill in the Blanks
243 A-1 A+3
Let prht+gl+m?ash+r=A+1 -2 -4
L-3  A+4 3

Q.1 be an identity in A , where p, q, I,

s and t are constants.
Then, the value of tis ................ (1981 - 2 Marks)

Ans.t=0

Solution. As given equation is an identity in A, it must be true for all values of A.

= For A = 0 also. Putting A = 0 we get

1 4 20
=29 , [F0is
Q. 2. The solution set of the equation |1 2x ™| ...
Marks)
Ans. x=-1,2
1 4 20
1 -2 5|=0
1 2x 5x°

Solution. Given equation is,

Clearly on expanding the det. we will get a quadratic equation in X.

e (1981-2

~ It has 2 roots. We observe that R3 becomes identical to R1 if x =2. thusatx=2 = A

=0

~ X =2 is aroot of given eq.

Similarly Rs becomes identical to Rz if x =— 1. thusatx=—1AD =0
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~ X =—11saroot of given eq.

Hence equation has roots as —1 and 2.

Q. 3. A determinant is chosen at random from the set of all determinants of order
2 with elements 0 or 1 only. The probability that the value of determinant chosen
IS POSItIiVE IS ..ocvvveeiee, (1982 - 2 Marks)

Ans. 3/16

Solution. With 0 and 1 as elements there are 2 x 2 x 2 x 2 = 16 determinants of order 2
o ol ¥

x 2 out of which only 9 1110 111 1} are the three det whose value is +ve.

=~ Req. prob. = 3/16

x 3 7
12 x 2|=0

Q. 4. Giventhat x=-9isarootof '7 6 *I the other two roots are .................
and ............. (1983 - 2 Marks)
Ans. 2,7
Solution.

x 37

2 x 2/=0

7 6 x

Operating R1 — R1 + R2 + R3 we get

x+9 x+9 x40
2 x 2 (=0
7 ] X
111
= (x+%2 x 2/=0
7 6 x
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Operating C, —» C, - C,, C; — C,— C,

1 0 0
= (x+92 x-2 0 |=0
T -1 x-7

Expanding along R:
=>(X+9)(xX-2)(x-7)=0
=>x=-9,27

=~ Other roots are 2 and 7.

Q. 5. The system of equations

M+ y+z=0
—-x+ky+z=0
—x—y+iz=0

Will have a non-zero solution if real values of | are given by................. (1984 - 2
Marks)

Ans.A=0

Solution. The given homogeneous system of equations will have non zero solution if D
=0

L1 01
-1 A
-1 -1 &

= =0

SAM2+D) - L(A+D+1(1+2)=0>23+31=0

>AMA+3)=0,butA2+3#0forreal A.=>A=0

1 a a’ - be
1 b b —ca
X
Q. 6. The value of the determinant |* ¢ L B T (1988 - 2
Marks)
Ans. 0
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Solution.

1 a a —be
15 M-ca
1 ¢ *—ab

Operating R1— R1 — R2; R2— R2 - R3

0 a-b (a-0¥a+db+c)
0 b-c (b-c)a+d+c)

1 I cg—ab

01 a+b+e
=(a-bb—-c) 0 1 a+b+c|=0
1 ¢ -ab

Q. 7. For positive numbers x, y and z, the numerical value of the

1 log,y logyz

log, x 1 log, =

determinant °8=* fee=y 1 (1993 - 2 Marks)
Ans. 0

Solution. Given X, y, z and + ve numbers, then value of

1 log,v log, z
D=|log,x 1 log, z
log,x log,y 1

ey le:
logx logx
_|logx 1 z [-.-lugba=iﬂui:]
logy logy &
logx logy
logz logz
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1 1 and 1

Taking logx leey  logz common from Ry, Rz and Rs respectively

logx logy log:z
logx logy log=z
logx logy log:=

1

D= logxlogylog:z =0

True / False

1 a be
1 b ca
1 ¢ ab

Q. 1. The determinants
- 1 Mark)

Ans. F
Solutions.

2
a a abc

Llp 5 abe

abe 5
c o abc

1 a hk
1 & ca
1 ¢ ab

a a 1 1 a a
= B =D’ » »?
c 2 1 1 ¢ o

[C: © Cs and then C; & Cs]

-~ Equal. Hence statement is F.

o »n 1 aq b 1
x3 y2 li=|laz b 1
x3 ¥3 1| |az3 b3 1

Q.2 If

(X3, Yy3), and (a1, b1), (a2, b2), (as, bz) must be congruent.

Ans. F

Solutions.
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1 b b2

la:.'c2

are not identically equal. (1983

then the two triangles with vertices (X1, y1), (X2, ¥2),

(1985 - 1 Mark)
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n on 1l o 5 1
D |m W ll=a &l
o) 1 ay By 1
n nl lalbll
= 32 n =52 51
n oyl ay by 1

Ar (A1) = Ar (D>)

Where A is the area of triangle with vertices (X1, y1), (X2, y2) and (xs, y3); and Az is the
area of triangle with; vertices (a1, b1), (a2, b2) and (as, bs). But two D’s of same area
may not be congruent.

~ Given statement is false.
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Subjective Questions of Matrices and Determinants

Q.1. For what value of k do the following system of equations possess a non trivial
(i.e., not all zero) solution over the set of rationals Q?

x+ky+3z=0

3Xx+ky-2z=0

2Xx+3y—-4z=0

For that value of k, find all the solutions for the system. (1979)
x=b,y=_—2b,z=g,bER

ARs. 15 5

Solution. We should have,

1 & 3
3k 2
23 4
=1 (~4k+6)—k(-12+4)+3(9-28)=0

=0

33
:}—2.1:+33=0:}!:=?

33
="
Substituting 2 and putting x = b, where b € Q, we get the system as

33y +6z2=-2b...(1)
33y—4z=-6b...(2)

3y—-4z=-2b...(3)

2
(D-Q) =10:=4b=2 =5 b

126 22 2

)= 33y=—2b— =2 _ =0 7

(=3 5 s 0T
2p 2

.. The solutionisx =5, y= ,
TR
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Q.2. Let a, b, ¢ be positive and not all equal. Show that the value of the

a b ¢

b coa is negative.

c a b

determinant (1981 - 4 Marks)

Solution. The given det, on expanding along R1, we get

a b ¢
b ¢ a|l=albc—a?)—b (B —ac)+c(ab—c?)

c a b

=3abc —a® - b® - c®=—(a® + b® + ¢ — 3abc)
=—(a+b+c)[a%+b>+c?—ab—bc—ca]
=—% (a+ b +c) [2a% + 25* + 2c% — Dab — 2bc — 2ca]

=_% (@+b+0c)[(a-B?+ (G- +(c—a)]

Asa,b,c>0

~a+b+c>0

Alsoa#b#c

~(@-b?+((Mb-c)? +(c-a)’>0
Hence the given determinant is — ve.

Q.3. Without expanding a determinant at any stage, show that

x2+x x+1 x-2
2x7+3x-1 3x  3x-3=xd+B,
X 42x+3 2x—1 2x—1

where A and B are determinants of order 3 not involving x. (1982 - 5 Marks)
Solution.
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2

X°+x x+1 x-2

2% 43x—1 3x 3x-3|=x4+B

Xe2x+3 -1 2x-1

xz +x x+1
LHS=|2c +3x-1 3

-2
3x-3
2 +2x+3 2x-1 2x-1

Operation R, - R, — 2R, and R; =R, — R,

Xix x+1 x-2
-1 x-2 x+1

¥+3 x-2 x+1

2 x+l x-2 X x-2

x+1

x+1
=0 x-2 x+1|+|x-1 x-2

0 x-2 x+1| |x+3 x-2 =x+1

xr x+1
=0+|x-1 x-2

x-2
x+1

x+3 x-2 x+1

Operating R.— R, - R, and R, -+ R, - R,

¥ x+1 x-2 x x x| |0 1 =2

=|-1 3 3 |=[-1 -3 3+/-1 3 3
4 0 0 4 0 0 (4 0 0
1 1 1|0 1 2
=x[-1 -3 3{+-1 3 3
4 0 0 (4 0 O
=xA+B=RH.S
Hence Proved.
Icr ICH—I xcr+2 xC:r x+lcr+1 x+2C:r+2
Ycr J_'Icr+1 JICHI = '}Cr y+]cr+] {wzcr+1
Q4 ShOW that 3':"'r “Cra a"::r+2 IC? ar+1Er‘~+1 &+2Cr+2
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Solution. On L.H.S.= D, applying operations C— C, + C; and C3— C3z + C, and
using "Cr + "Cr+1 = ""1Cr41, we get

IC x+1cr+1 chﬁz
' 1 +l
D=|¥c, Yc,., "M

r+2

E E:fr z+l cr+1 =+l Cr+2
Operating Cs + C; and using the same result, we get

+1 x+2
G TTGw Crsa
D= }.Cr rlcr-l-l ¥+ cr+2

z =+l z+2
G G Cria

r

=RIHS

Hence proved

Q.5. Consider the system of linear equations in X, y, z :
(sin30)x-y+2z=0

(cos20)x+4y+3z=0

2X+7y+7z2=0

Find the values of 0 for which this system has nontrivial solutions. (1986 - 5
Marks)

Ans.ntornt +(-1)"n/6,n€ Z
Solution. The system will have a non-trivial solution if
sin36 -1 1

cos28 4 3
27 7

=0

Expanding along C1, we get
=(28-21)sin30—(—-7-7)cos20+2(—3-4)=0

= 7sin30+14c0s20-14=0
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=sin30+2cos20-2=0
=3sin-4sin%0+2(1 -2sin?0)-2=0

= 45sin*0 + 4sin20 -3sin0 =0
=sinf(2sinf-1)(2sinB+3)=0

sin 0 =0 or sin 0 = 1/2 (sin 6 = — 3/2 not possible)

=>0=nnor6=nnx+(-1)"n/6,n € Z

a—1 n 6
_ 1y 2 _ n
Let Aa=|(a -1y 2n o2 Z Ag = ¢ a constant.
(@-1° 30 3n% - 3n o
Q.6. Show that (1989 -5

Marks)
Solution. We have

(a-1) n 6
Aa=|(@-1?% 2 4n-2
(@a-1¢ 37 3> -3n

) a-1 = 6
Then 3 Aa=|(-1* 22" 4n-2
= la-p? 3w 3o

2-) n 6
+H2-DF 2 -2 |+

2-0° 3 3’ -3

(n-1) =n (4]
+H@-0F 2w -2

(m-0° 3 3’ -3n

14243+ +(n-1) n (1]

=[P4 - W 4n-2

13+23+35+_._.+(n—1]|3 3 3 —3n
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nin-1)
— 6
2
_ nin-1)(2n-1) o dn_2
6
2
[M) I 3n -3n
2
7 1 6
_n(n-1)

22n-1) 20 22n-1)
In(n-1) 3> 3nn-1)

12

n(n—1)

Takin,
(Taking 12 Common from C1 and n from Cy)

=0 (as C1 and Cgz are identical)

n i
> Aa=0 = > Aa=c(aconstant) where c =0
Thus, &=t a=1

Q.7. Let the three digit numbers A 28, 3B9, and 62 C, where A, B, and C are
integers between 0 and 9, be divisible by a fixed integer k. Show that the

A3 6
8 90 C
2 B 2

determinant is divisible by k. (1990 - 4 Marks)

Solution. Given that A, B, C are integers between 0 and 9 and the three digit numbers
A28, 3B9 and 62C are divisible by a fixed integer k.

Now, D=

S T - = R

3
o
B

L =

On operating R2 — Rz + 10 Rz + 100 Ry, we get

4 3 6 4 3 6
=428 3B0 62C =|km km Im
2 B 2 2 B 2

[As per question A28, 3B9 and 62C are divisible by k, therefore,
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A28=Fn,
3B9=fn,
62C=hn,]

4 3 6

oMy M
2 B 2

=k =k x some integral value.

= D is divisible by k.

p b e
a g c|=10.
Q8. Ifa#p,b#qc#rand * ° " Then find the value
p .4a T
of P2 g-b r-c (1991 - 4 Marks)
Solution.
rboec
Consider (a g ¢|=0
a br

Operating R1— R1— Rz and R2 — Rz — Rz we get

p-a —g-b) ¢
0 g-b c-r|=0

a b r

Taking (p —q), (g — b) and (r — ¢) common from C4, C2 and Cs resp, we get

1 -1 0
=@-a)@-)e-9| 0 1 -1|_,
a b |

p—a g-b r—d

= (-a)(g-B) (=0 [1[ r b ]+P" }u

r—c g-b —a

Asgiventhat p#£a,q#b,r#¢
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r b a
+ + =
r—-c g-b p-a
r . 9-(@-b p-(p-a)_,
r—c g-b p—a

0

= T+ 9 44 F _4-0
r—c g-b p—a

= P + g + d =2
p—a g-b r-c

Q.9. For a fixed positive integer n, if

D

|:(n1)3_4i| N
that is divisible by n.

Solution.

n! (n+1)! (n+2)!
(n+1)! (m+2)! (n+3)!
(m+2)! (n+3)! (m+4)!

D=

1 n+l (n+2){n+l)
1 n+2 (n+3Nn+2)
1 n+3 (n+4)n+3)

—nl (n+ 1)! (n+2)!

D=

al (m+D! (n+2)
(n+D)! (m+2! (n+3)!
(m+2)! (m+3)! (n+4)

then show

(1992 - 4 Marks)

Operating R — R2 — R1 and Rz — Rz — R, we get

1 n+l n*+3n+2
D= (n+1P Hm+D (0 1 n+4
0 1 n+6

Operating R,—R; - R,
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1 n+l AP +3n+2
D=nPn+12Hm+DH |0 1 n+4
0 0 2

=P+ 12+ 2 1[2]

= % =2 (n+1P(n+2)

= D —4=2(P+4nt+5n+2)-4

(1)’
=2 +4n+5m=n(m +4n+39)

b 7~ 4 s divisible by n.
(n)

Q.10. Let A and a be real. Find the set of all values of A for which the system of
linear equations (1993 - 5 Marks)

AX+ (sina) y+(cosa)z=0,x+(cosa)y+(sina)z=0,-x+(sina)y-(cos a) z=
0 has a non-trivial solution. For A = 1, find all values of a.

Solution. Given that A, o € R and system of linear equations

Ax + (sina) y +(cosa)z =0

X+ (Cosa)y+(sina)z=0

—x (sina) y—(cosa)z=0

has a non trivial solution, therefore D =0

A sino coscl

= |1 cosa sino (=0

-1 sino —coso
= A (- c0s? o — Sin“a) — sin o (— cos o + sin o) + cos o(sin a + cos a) =0
= — A+ sina cos o — Sin a + sin o cosa + cos’a = 0

= A =cos?a — Sina + 2 sin a cos a

= A=cos 2a + sin 2a

Forl=1, cos2a +sin2a=1
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= cos 2o cos w'd + sin 2o sin w4 =L

2
= cos (2o — /4) = cos p/4

= 20— w4 =2nn + /4 = 2a=2nar + /4 + w/4; 2nn — /4 + w/4
= o=nn+p/4ornn
Q.11. For all values of A, B, C and P, Q, R show that (1994 - 4 Marks)

cos{d—P) cos(d-0) cos({d-R)
cos(B—-P) cos(B-(0) cos(B—-R)
cos{C —F) cos(C—-0) cos(C-R)

=0

Solution. L.H.S.

cosdcos P+sindsin P cos(4-0) cos{4d-R)
cosBeos P+sinBsin P cos(B— () cos(B-K)
cosCcos P+sinCsinP cos(C—-0) cos(C—R)

cosd cos(A-0) cos{d-R)
cosB cos(B-0) cos(B-R)
cosC cos{C—0) cos(C—-R)

sind cos(d-0) cos(d-R)
sinB cos(B-() cos(B-R)
sinC  cos(C—0) cos{C—R)

=cos P +5in P

Operating; Co— C2 — C1 (cos Q); Cz— Cs — C1 (cos R) on first determinant and Co—
C2—(sin Q) C1 and C3— C3 — (sin R)C1 on second determinant, we get
sind cosdcos{ cosdcosR

sinB cosBcos@ cosBoosk
sm{ cosCcosQ cosCeoosR

cosd sindsinQ sinAdsin R
cosB smBsinQ sinBsinR
cosC smCsin@ sinCsinR

=cos P +5in P

cosd simd sind
cosB smB snB
cosC smC sinC

sind cosd cosd

=cos Psin Osin R +sin Pcos QcosR|sinB cosB cosB

sinC cosC cosC

= 0 + 0 [Both determinants become zero as C2 = C3]

=0=R.H.S.
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Q.12. Leta >0, d> 0. Find the value of the determinant

1 1
afa+d) (a+d)(a+2d)

1 1 1
(a+d) (a+d)a+2d) (a+2d)(a+3d)

1 1 1
(a+2d) (a+2d){a+3d) (a+3d)(a+4d)

B

4d4
Ans. @(a+d)(a+2dy (a+3d) (a+4d)

Solution. Let us denote the given determinant by A Taking

1
ala+da+2d)
1
R,.
(a+dWa+2d)a+3d)
1
{a+2d)a+3d)a+4d)
1

A= ala+ d)z (a+ Zﬂ‘}s{.-:HSﬂ‘]2 (a+4d}ﬁl

as commeon from

from &, and

from R, we get

Where
(a+d¥a+2d) a+2d a

(a+2d¥a+3d) a+3d a+d
(a+3d}a+4d) a+4d a+2d

A=

Applying Rs — Rz — Rz and R — Rz — Ry, we get

(a+d)a+2d) a+2d a
(@ + 2424 d d
(a+3d)(2d) d d

A=

Applying Rz — Rz — R, we get
(a+da+2d) a+2d a

A =| (@a+2d)2d) d d
242 0 0
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Expanding along Rs, we get

a+2d a

Ay = (242
1=1(2d7) i d

= (2d)*(d) (a + 2d—a)=4d *

4{1"4

Thus. A= 3 3 3
a(a+d) (a+2dy (a+3d) (a+4d)

Q.13. Prove that for all values of 0, (2000 - 3 Marks)

sinf cosB sin28

siu[a+2—“] cns(e+2—“} sm(ze+4—“] -0

3 3. 3

s:iu[[-}—z—ﬂ] cns{e—z—“] sm(ze—“—“]
3 3. 3

Solution. R, — Ry + R3,

sinf cosB sin 28

Zsinﬂous% Eoosﬂmsza—ﬂ Esmﬂﬁcmz_n =0

o) wfo) ot

sinf cos sin 26
= —5inf —cos6 —sin 26 =1
. o my 4
““(E‘T_] ““(9‘?] m[”‘?)
‘a b ¢
A='b ¢ a|-

Q.14. If matrix Le a Bl \where a, b, c are real positive numbers, abc =1 and
ATA = |, then find the value of a3 + b® + ¢3. (2003 - 2 Marks)

Ans. 4

Solution. Given that ATA = |

= |ATA[ = AT A = |ALA[ =1 [ 1] =1]
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= AR =1 (1)

e

1
| —
La T~ L~

=T S T~
= < T |
S —|

From given matrix

a b c

|4A|=|8 ¢ a|=a+F +—3abc

c ab

(2
~ (@ +b® +c®—3abc)?> =1 (From (1) and (2)]
>a’+b®+c®-3abc=1or-1

But for a3, b?, ¢® using AM > GM
Feb s 3 3
We get sz'aﬂfﬁé =@+ +c3_3abe=0

-~ We must have a® + b3 + ¢® —3abc = 1
s>ad+b*+c3=1+3x1=4][Using abc = 1]

Q.15. If M is a 3 x 3 matrix, where det M =1 and MM T = I, where ‘I’ is an identity
matrix, prove thatdet (M —-1)=0. (2004 - 2 Marks)

Solution. We are given that MMT = | where M is a square matrix of order 3 and det. M
=1.

Consider det (M — 1) = det (M — M MT) [Given MMT = I]
= det [M (I - MT)]

= (det M) (det (1-MT))  [~|AB| =|A| B[]

= — (det M) (det (MT - 1))

= — 1 [det (MT - 1)][Q det (M) = 1]

= det (M —I)
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[~ det (MT— 1) =det [(M— )] =det (M I)]

=>2det(M-1)=0= det(M-1) =0
Hence Proved
If A=

1 0 a 11 f a* x
b d},3=b d e ,U=H__rf= 0X= }-]
b ¢ g h h 0 z
Q.16. and AX = U has infinitely many

solutions, prove that BX = V has no unique solution. Also show that if afd # 0, then
BX =V has no solution. (2004 - 4 Marks)
Solution. Given that,

x I
yIU=|g
z h

And AX = U has infinite many solutions.

[ -

A=!
i

:‘X=

—_ = Dy

10
b d
b c

= |4 |=0=[4,|=[4,]=[4;]
Now, |4|=0
a 1 0
1 b 4
1 & ¢

=

=aq(bc—bd)-1(c—dy=0

=@b-1)(c-d)=0

=ab=1orc=d ..... (1)
f1o
And|4,|=|g b d|=0
h b c

= f (bc — bd) — 1 (gc — hd) =0

Sfb(c—d)=gc—hd ... )

I
=

|4, =

<
L

e ]
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=a(gc-hd)-f(c—-d)=0=a(gc—hd)=f(c—-d)

4] =

— = B

= = S

= 0y

= a(bh—bg) —1(h—g) +f(b—b)=0
=ab(h-g)—-(h-g)=0
=ab=1orh=g...... (3) Taking c =d
=h=gand ab# 1 (from (1), (2) and (3))
Now taking BX =V

a 1 1 a*
where B={0 4 c|.F=| 0

fgh 0

Then | B| =

s
Il
=

R,

o s

[“Invew of c =d and g = h, C> and Cz are identical]

= BX =V has no unique solution

And | B, | =

= Ifadf #0then | B2 | =| B3 |#0
Hence no solution exist.
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Additional Questions of Matrices and Determinants

Match the Following

Each question contains statements given in two columns, which have to be

matched. The statements in Column-I are labelled A, B, C and D, while the
statements in Column-11 are labelled p, g, r, s and t. Any given statement in
Column-I can have correct matching with ONE OR MORE statement(s) in

Column 11. The appropriate bubbles corresponding to the answers to these
guestions have to be darkened as illustrated in the following example :

If the correct matches are A-p, s and t; B-g and r; C-p and q; and D-s then the
correct darkening of bubbles will look like the given.

P qQr 5 ¢t

99000
Olil: 60
000G®
PQOO®

0 owe

Q.1. Consider the lines given by

L1:x+3y-5=0;L2:3x—ky-1=0;L3:5x+2y-12=0

Match the Statements / Expressions in Column | with the Statements / Expressions
in Column Il and indicate your answer by darkening the appropriate bubbles in
the 4 x 4 matrix given in the ORS.

Column | Column 11
(A) L1, L2, L3 are concurrent, if (p) k=-9

__§
(B) One of L1, L2, L3 is parallel to at least one of the other two, if @ k= 5
(C) L1, L2, L3 from a triangle, if (r) k=5/6
(D)L1, L2, L3 do not form a triangle, if (s) k=5

Ans. (A) —>s;(B) > p,q; (C) >r; (D) —p,q,s
Solution. The given lines are
Li:x+3y-5=0

Lo:3x-ky-1=0
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L3:5x +2y-12=0

(A) Three lines L1, Lo,L3 are concurrent if

1 3 5
3 & 1|=0=13%-65=0=k=5
5 2 12
1 -3
B) For Ll Lh=g=—=k=-9
3 -k ]
~(B) =@

(C) Three lines L1, L2, L3 will form a triangle if no two of them are parallel and no
three are concurrent

~ k#5,-9,-6/5
(C) T

(D) L1, L2,L3 do not form a triangle if either any two of these are parallel or the three
are concurrenti.e. k=5,-9,-6/5

~ (D) = (p), (q), (8)

Q.2. Match the Statements/Expressions in Column | with the Statements /
Expressions in Column Il and indicate your answer by darkening the appropriate
bubbles in the 4 x 4 matrix given in the ORS.

Column | Column 11

Jr2 +2x+4
is

(A) The minimum value of  *+2 (p) O

(B) Let A and B be 3 x 3 matrices of real numbers, where Ais (q) 1
symmetric, B is skew-symmetric, and (A + B) (A-B) = (A -B)

(A + B). If (AB)t = (-1)k AB, where (AB)t is the transpose of the

matrix AB, then the possible values of k are
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(—k+370)
(C) Let a = log3 log3 2. An integer k satisfying <> <2 (r)2
must be less than
1

[ =
Lo , o3 ae
(D) If sin 6 = cosg , then the possible values of (s)3

Ans. (A)—r1;(B)—q,s;(C) =1, 5,(D)—p, 1

Solution.
_x2+2x+4:'£_x2+41 _0
(A) LetV¥ ) i (xe2)]
= x=0-4
dy__ 8
da’  (x+2)°

2
Atx=0, %is true

~yisminwhenx =0, ~ymin=2

(B) As A is symmetric and B is skew symmetric matrix, we should have
A'=AandB'=-B...(1)

Also given that (A + B) (A - B) = (A-B) (A + B)

= A?- AB + BA -B2= A’ + AB - BA-B?

= 2BA = 2AB or AB = BA ...(2)

Now given that

(AB) = (-1) KAB

= (BA)! = (-1 )XAB (using equation (2))

= A'B! = (-1) KAB

= —AB = (-1)k AB [using equation(1)]
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= k should be an odd number

~(B) = (@), (5) (O)

Given that a =log3 log 3 2

= log32=3"

= =37 or log,3=37"
log,3 -

= 3=207) )]

Now 1< 2(_‘“3_“) <2 = 1e 2‘*_234 <7
= 1<2%3<2 (using eq (1))

1 K 2 3 ok
=<2 g = A | =
:}3 3 = 5 = k=1

~kis less than 2 and 3
o (C) = (1), (s).

sinf=cosg = ms[g_e] —cos¢

(D)

— —g—ﬂ=2ﬂﬁi¢, neZ — Eiid}—%:—lrr:n:

m

= %[Eﬁin:b—i] =-n

i
— E.i J—
=~ Here possible values of “( 2] are 0 and 2 for
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Integer Value Correct of Matrices and Determinants

Im .. 2m
05— +15im —

Q. 1. Let w be the complex number 3

@ z+wm> 1 |=0 isegualto

o 2
complex numbers z satisfying [© 1 z+@

Ans. 0
Solution.
We havem = 0032—; +i5i1123—m:= -1 _;lﬁ

1o+’ =0andw’ =1

2

I+l @ ¢
a
Ti fei 4w 1 =0
1
[ 1 46
Cie G+C+C
z+l+ o+ & @
= z+l+@+0° z+@° 1 =10
s+l o+@ 1 I+

= z[]{zz+zm+m2 +m3—l]—m{z+m—1]+ 99{1_3_99]=(]]

3
= ZI:JE.'2 +Z£G+Eﬁ32 —.':.'-fn‘.]—ﬁ'."2 +l[fl‘3+nfn'.‘||2 —Z@'—Eﬂ4]=ﬂ

= z 22]=ﬂ::=zj=ﬂ:>z=ﬂ

=~z =0 is the only solution.
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Q. 2. Let k be a positive real n umber and

-1 Wk 2k 0 2k-1 vk
Ad=|2Jk 1 -2k |amd B=|1-2k 0 2k
2k 2 -1 & -2k 0

let

If det (adj A) + det (adj B) = 10°. then [K] is equal to

[Note : adj M denotes the adjoint of square matrix M and [k] denotes the largest

integer less than or equal k.

Ans. 4
Solution.
-1 Wk Wk
A=k 1 -2
20 % -1

-1 0 W
=2E  1+28 -2

Cy—=»C,-C
JF 1+ 1] =G
2%k-1 0 WE
ek 01—
Wk Ry Ry-R,

2JF 1428 -1

= (1 + 2k) (8k — 4k + 4k°+ 1) = (2k+ 1)3

Also B =0 as B is skew symmetric of odd order..
~ |Adj Al + |Adj B| = |AJ? + |BJ?> = 106

= (2k +1)5 =105 = 2k + 1 =10 = k= 4.5

~[k]=4
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Q. 3. Let M be a 3 x 3 matrix satisfying -

the sum of the diagonal entries of M is

Ans. 9
Solution.
m B q]
LetM= | %2 b o
a b o]
@ B q[0] [-1] B=-1
then |82 & & ||1|_|2|=B5=2
a3 By ][0 | 3] B=3
a bog|l] [1 a-b=1
ay by ey |1 -1j=]1 = a;-b=1
agcy e3}10 | |-1) az—by=-1

1 0
: 2 2 0 = ay+bhy+e; =12
and = =7
iy b5 3 1 12 =4

~ Sum of diagonal elements =a; +b, +c3=0+2+7=9
X 1:2 l+=x
2x 4x’  1+8x° | =10is

3% 9x’ 1+427x°
Q. 4. The total number of distinct * = & for which : :

3

Ans. 2

Solution.
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X 52 1+x

2% 4x? 148x° | =10
3x 0x? 1+27x%°

3

111 11 1
—x2 4 1+x%2 4 8|=10
301 3 0 27

Operating C, — Cy, C3 — C; for both the determinants, we get

10 0
2 2 —1|+x°
36 —

= x3 (-4 + 6) + x5 (48 — 36) = 10

1 0 0
22 6
3 6 24

3

=X =10

>23+12x5=10=>6x8+x3-5=0

= (6x3-5) (x3+ 1}=ﬂ:>x=[%)3,—1

; {—z}' zZs
_ —1+1,.I"§1 L P= [ . . ]
Q.5. betz y chereiT VL andr,s € {1, 2, 3}. Let 2 2| and I be the

identity matrix of order 2. Then the total number of ordered pairs (r, s) for which
PZ=—lis
Ans. 1

Solution.

—1+i3
2

(_z}r 225 (_z)r 225
PQ:[ 225 ZI:|[ 225 zr]
"z z> {{—z}’ +z ]
z% {(—z)r + zI:] 7% 4 22T

=z =landl+z+z2=0

z=

For P2 = — I we should have z¥ + z*=— 1 and z* ((-2)" +2) =0
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=7z +zs+1=0and (-z)'+2'=0
= ris odd and s = r but not a multiple of 3.
Which is possible whens=r=1

=~ only one pair is there.
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