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Matrices & Determinants

Answer Key/Hints

Q.1 IfA={6' 0},thenA’AisequaIto

(a.) 1
(c.) ~-I

Sol. We have Aa-|_" 97 Oj_|1 O_
0 ill0 i 0 -1

Q-2 Let E(a) = { cos® a. C_Ojasma 1.If o and B differs by an odd multiple of
cosasina sin® o
n/2,then E(a)E(B)is a
. . . Diagonal Orthogonal

(a.) null matrix (b.) unit matrix (c.) Mat?’ix (d.) Matrixg

Sol. We have E(a)E(B)
cos? o cosasSina cos’B  cosPBsinp cosacospcos(a—B) cosasinfcos(a—B)
:[COSasina sin® o H:cosﬁsin[} sin’ B 1:{5inGCOSBCOS(0ﬁ—B) sinasinBcos(a—B)}

As a and Bdiffer by an odd multiple of ©/2, a —B=(2n+1)x/2 for some integer n.
Thus, cos [(2n+1)n/2]=0.. E)EpB)=0

2 2
XY s equal to:
Xy

Q3 f [1 2} {ﬂ = Lﬂ, then the value of

2 1
5 3 13 13
(a) 2 (b) -3 () % (d) -2

2 2
Sol. {1 2} X“+y _1+4_E
2 1

X:S :>x+2y :5 =>X+2y=5 2X+y=4=>x=1y=2= =
y 4 2X+y 4 Xy 2.1 2

Q.4 If for the matrices A and B, AB = Aand BA = B, then A is equal to

(@) 1 (b.) A (c.) B (d.) none of these

Sol. AB = A, BA = BA2 = AA = (AB)A = A (BA) = AB = A
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Q.5 2/x -1 2
The value of x for which the matrix X X 2x? | is singular is
1 1/x 2
(a.) +1 (b.) =2 (c.) =3 (d.) None of these
2 2
Sol. . As|A|= (zj x o 2x 1 2x 2‘1 X :E(O)+2—2x2+2(l—xj
1/x 2 1 2 1 1-%x x X
2 2
_2X(1-x*)+2(1-x*) _ 21 +x)°(1-x) Now, [A|=0 = x==+1.
X X
Q.6 ¢ A.{_l 2} = {_4 1}, then A is equal to:
3 1 7 7

() {_2 3} (b.) {2 3} () {2 3} (d.) {2 3}
Sol. Let B:[_l 2}3adj(5):[1 ‘3}:{1 —2}
3 1 2 -1 |3 4

2
Also, |[B| =-1-6=-7 = Bl=-— {3 J Also, |B|=-1-6=-7

1
7
= B'=- 1{13 _ﬂwe have, AB { } [74 ;}B :_%{_74 ;}[_13 :ﬂ
2_1{(—4).“1.(—3) (—4 } 7 21} B _31}

7| 7.1+7.(-3)
Q.7 cosx, -sinx; O cosx, 0 sinx,
If A(x1) = | sinx, cosx, O|and A(x2) = 0 1 0 |, then (A(x1) . A (x2))1

0 0 1 -sinx, 0 cosx,
(a.) A(x1) . A(x2) (b.) A(-x1) . A(-x2)
(c.) -AMX2).A(x1) (d.) A(-x2) . A(-x1)

Sol. A(xi1)| = cos?x1 + sin?x1 =1

cosx; -sinx; oY
adj (A(x1)) = |sinx, cosx; O

cosx, sinx, O 1
=|-sinx, cosx, O| = A'(x;)= adj (A(x,))
0 0 1

0 0 1
[cosx, sinx, O

=|-sinx, cosx, 0| =A(-x,) Now,
0 0 1

cosx, 0 sinx, |
(X2)| = Ccos’ X, +sin® x, =1 adj (A (x, )) = 0 1 0

-sinx, 0 cosx,

= O 1 0 = A(-x,)Finally, (A(x1) . A(x2))™* = A1(x2) . A}(x1) = A(-x2) . A(-X1)

| sinx, 0 cosx,

cosx, 0 -sin le
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Q.8 The number of distinct values of a 2x2 determinant whose entries are from the set

{-1,0, 1} is:

(a.) 3 (b.) 4 (c.) 5 (d.) 6
Sol.

Possible values are -2, -1, 0, 1, 2 i.e. 1 0_ , L1 , O 1l_4 |} _1=2,_1 N_
11 0 0 1 1 11 11

Q.9 5 5a o

LletA=|0 o Sal.If|A?|=25then|a|=

0

(a.) 52 (b.) 1 (c.) 1/5 (d) 5

Sol. ‘A2‘=25:‘A2‘=25 S (2502 =25=25a2 =1 = |o|=1/5

Q.10 If Cis a 3 x 3 matrix satisfying the relation C>+C=I, then C? is given by
(a.) 2C (b.) 3C-1 (c) C (d.) 2I+C
Sol. C°+C=I=CC+I)=I=C'=C+I Thus, C?=(C+I)?=C>-2C+I=1-C+2C+1=2I+C

Q.11 IfA, B and C are three square matrices of the  same size such that B=CA
C!, thenCA3 C! is equal to

(a.) B (b.) B2 (c.) B (d.) B°

Sol. CA3C! =(CAC)(CACY)(CAC™) =B3

Q.12 a a2-1 -3
The Values of a for which the matrix A=]|a+1 2 a’ +4 | is symmetric
-3 4a -1
(a.) -1 (b.) -2 (c.) 3 (d.) 2
Sol. A'=A
a a+l1 -3 a a’-1 -3

= |a®-1 2 4dal=|la+l 2 a’+4|= a+l=a>-1 and 4da=a’+4
-3 a’+4 -1 -3 4a -1

= a+l=4a-4-1 = 6-3a—=a=2.

Q.13 If the system of equations ax+y=3, x+2y=3, 3x+4y=7 is consistent, then value of a is

given by
(a.) 2 (b.) 1 (c.) -1 (d.) O
Sol. Solving x+2y=3, 3x+4y=7, we get x=1, y=1 S a+l1=3 = a=2.
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-1
Q.14 If{ 1 —tane]( 1 tanej :(a _:],then

tano 1 —-tano 1 b
(a.) a=b=1 (b.) a=cos20, b=sin26
(c.) a=sin26,b=cos260 (d.) a=1,b=sin20
Q.15 0 -1 1 1 1 0
Let M be a 3 x 3 matrix satisfying M{1|=| 2|,M|-1|=| 1 |,andM|1|=| 0| then sum
2 3 0 -1 1 12

of the diagonal entries of M is

(@a.) O (b.) -3 (c.) 6 (d.) 9

Q.16 If A= B ﬂ, then A3 is

1[1 -26 Ly L[l -26 11 -26 4y L[1 26

@) 2710 27 (b)) 2710 _27 (€) 2710 27 (d) 2710 _27
Sol. We have Al =l{1 _2}
30 3

A'3=i1_2 1 2|1 -2y 1|1 -8)|1 -2/ 1|1 -26
27|10 3]0 3]0 3| 27/0 9]0 3| 27|0 27

Q17 The matrix A = (EI _gj is orthogonal if and only if

(a.) P*+q* =1 (b.) P*=¢ (c.) PP=q*+1 (d.) None of these

Q.18 IfA:['i _i'jande[ll _lljthen A8 equals

(a.) 128B (b.) 32B (c.) 16B (d.) 64B
Sol. A =iB= A? =i?2B2= (-1) ( 1 4)( 1 _lj =-2B
-1 1)1 1

— A%= (-2B)? = 4B? = 4(2B)=8B — A8 = (8B)? = 64B2=64(2B)= 128B

Q.19 The values of k for which the system of equations x+ky-3z=0, 3x+ky-2z=0,
2x +3y -4z =0 has a non -trivial solution is (are)

21 31

Sol. From (1) and (2), 2x+z=0= 2x=-z. From (3), we get 3y=5z X = —% z,¥ =§z
Substituting this in (1) we get—lz+5—kz—32=0.:> k_7 z=0 Now, zz0=> k:é.
2 3 3 2 10

4
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Q.20 cos®6 —-sin® 1

If 0,4 R, then the determinant A=| sin6 cos 0 1| lies in the interval

cos(0+¢) —sin(6+¢) O

(@) [~2.42] (b)) [-1 1] (c) [~21] (d) [-142]

Sol. Applying R; —»R; —cos¢R; sinpR,, we get
cos® -sind 1
A=|sin® cos6 1 = (sin — cos ¢)(cos? 0 + sin® 0)
0 0 sing — cos ¢

=\/§{%Sin(p=%COS({)}=\/§Sin((p—7c/4) AS—lSSin((p—Tc/4)S1,—\/ES\/ESin((p—n/4)S\/§

or—2<A<2.
Q.21 Given 2x -y + 2z =2, x-2y+z=-4, Xx+y+1iz=4, then the values of % such that the
given system equations has no solution, is

(a.) 3 (b.) 1 (c.) O (d.) -3

Sol. Form the first two equation, we get x+y=6-z
Putting the value in the last equation we get
6+(-1+2)z=4=(A-1)z=-2. For the system of equations to have no solution A =1

Q.22 a-x ¢ b
If a +b + c=0, then a root of the equation A=| ¢ b-x a |=0is
b a c-Xx
(@) 1 (b.) -1 (c.) a+b*+c? (d) O
Sol. Applying C; »C,; +C, +C5, we get
a+b+c-x o b _x c b
A=la+b+c-Xx b-x a |=|-x b-x a A clearly equals 0 when x =0
a+b+c-x a c—-X -X a c-x [+ a+b+c=0]

Q.23 The values of Afor which the system of equations
Xx+y-3=0, (A+A)x+2+2)-8=0, x-(1+1)y+(2+1)=0 has a non-trivial solutions,

(a.) -5/3,1 (b.) 2/3,-3 (c.) -1/3,-3 (d) O
Sol. The given system of equations has a non trivial solution if
1 1 -3

A=|1+) 2+ -8 |=0
1 -(1Q+2) 2+

1 0 -3
Applying C, -G, -C, andC; - C5 +3C;, wegeA= |1+ 1 -5+31|=0
1 -2-A 5+
= G+MN)+2+M)BL-5=0= 5+4A+6A-10+32°-5,=0 = A=-5/3o0orir=1.
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Q.24 If the system of equations x-ky-z=0, kx-y-z=0,x+y-z=0 has a non-zero solution, then
the possible values of k are

(a,) -1,2 (b.) 1,2 (c) 0,1 (d) -1,1
Sol. As the given system has a non-zero solution,
1 -k -1 1+k -k-1 -1
0=k -1 -1|=|1+k -2 -1| using C; »C, -C,,C, -G, +G5]
1 1 -1 0 0 -1
= 0=(-1)[(1+k)(-2)-(1+k)(-k-1)] = 0=(1+k)(-2+k+1) = k=-1,1

The number of real values of a for which the system of equations

Q.25 x+ay-z=0,2x-y+az=0,ax+y+2z=0 has a non-trivial solution, is
(a.) 3 (b.) 1 (c.) O (d.) infinite
Q.26 -a 2b 0
If A=|0 -a 2b|=0,then
2b 0 -a
(a.) 1/bis a cube root of unity (b.) 3rift;me of the cube roots of
(c.) b is one of the cube roots of 8 (d.) a/bis a cube roots of 8
3
Sol. Show A =-a +8b? Thus, A=0= (Sj =8 = a/bis a cube root of 8.
1
Q.27 1 ab —4—1
a b
If a, b, c are non-zero real numbers, the A=|1 bc %+ % equals
1 ca l+ 1
C a
(a.) O (b.) bc+ca+ab
(c.) al+bt+ct (d.) abc-1
; 111
c a b
Sol. Write R; >R, -R; andR; - R; —-R; A=abc|1 % %+% and use C, - G, +C;, to show
; 1 1.1
b ¢ a

that A =0

1+Y 1-Y 1-Y
If A=[1-Y 1+Y 1-Y| =0,then values of y are

1-Y 1-Y 1+Y
(a.) 0,3 (b.) 2,1 (c.) -1,3 (d.) 0,2
Sol. Using C;, - C, +C, +C5, we get

Q.28
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1 1-y 1-y
A=@3-y)|1 1+y 1-y|Applying R; >R;-R,, R, >R, —R;, we get

1 1-y 1+y

1 1-y 1-y

A=B-y)|0 2y 0 |[=G-y)4y>) .. A=0=y=0o0ry=3.
0 -2y 2y

Q.29 If Alis symmetric matrix and B is a skew symmetric matrix, then for any n < N, which

of the following is not correct?

(c.) B"is skew symmetric, if n is odd (d.) B"is symmetric, if n is even.

Sol. If A is symmetric, then every integral power of A is symmetric.

If B is skew symmetric then every odd integral powers of B are skew symmetric and every even
integral powers of B are symmetric.

Q.30 “1+i3 -1-i3
If A= 1+2ii\/§ 1_2iiﬁ Ji=J—1 and f(x) = x2 + 2, then f(A) is equal to:
2 2i
10 3-i3)[1 0
(a.) {0 J (b.) [ ; ][0 J
~iy3)[1 0 =[1 0
@ (270 @ o ]

Sol. - a)=_1+Thﬁ and a)zz_l_Tl\E

Also, @’ =1and o+ o =-1

1)
Then, A—| [ 1 |_ell el e el elll o] ,1-o® 0
! e W il-0 -1 i’ -0 -1||-0 -1 0 1-0°
i

—® +w 0 —&* +w+?2

02
:(—a)2+a)+2){cl) (1)}:(3+2a)){(1) ﬂ:{%z(#nﬁ ﬂ:(zwﬁ)[é ﬂ

W F(X)=x"+2 .-.f(A)=A2+21={“"20+“’ 0 }{2 0}—{‘”2”’*2 0 }
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1/ 1/B 1/y
If o,p,y are the roots of x* +px* +q=0, where q=0,and A=[1/B 1/y 1/a
1/y 1/« 1/

Q.31
then A equals
(a.) -p/q (b.) 1/q (c.) Pq (d.) 0
Sol. We have By +ya+aB =0. We can write A as
By vo of PBy+ya+ap ya of
A:W ’Y(X (XB B’Y :W ’YG"F(XB"FB’Y (XB B’Y [USIng [Cl —)C1+C2+C3]
af By ya Tlap+py+ye Py o
1 0 yo aof
== 0 ap By|= 0 [all zero property
By
0 Py ya
Q.32 b+c a-b a a b c
If A, =|c+a b-c bland A,=|b c a|, then A, -A, equal
a+b c-a c c a b
(a.) O (b.) 3abc (c.) 6abc (d.) 2(a +b’+c?)
Sol. Using C;, »C, +C;andC, »C, -C5in A, we get
a+b+c -b a
Ay =la+b+c -c b Using C; - C; +C, -G53, we get
a+b+c -a C
c -b a a -b c a b c
Aj=la -c bj=|b -c al=b c a] =2A,=A,=A;-A,=0.
b -a c c -a b c a b
Q.33 sina  cos2a  coS’a
If a,B,y are real numbers, then the determinant A =|sin*  cos2p cos’ B | equals
sin®y  cos2y cos’ y
(a) 0 (b) -1
(c.) sin’oa+sin’B+sin’y (d.) None of these
Sol. Use C, - C, —(C; -C;) to show that C, consists of all zero.
Q.34 If xeR, the determinant
1 COS X 0
A=|-1 1-cosx Sin X + cos x equals
0 -1 l—ﬁsin(x+n/4
(a.) O (b.) -1 (c.) 1 (d.) None of these
Sol. Using R, > R, +R;, we get
1 COS X 0 1 COS X 0
A=|0 1 sin+ cosx |Using R; ->R3; +R,, we getA=|0 1 sin+ cosx| =1
0 -1 1-(sinx + cosx) 0 0 1
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Q.35 1 1 1
If 6 R, maximum value of A=|1 1+sino 1 is
1 1 1+ coso
(a.) 1/2 (b.) V3/2 (c) V2 (d.) 32/4

Sol. Use R, >R, -R;,R; »>R3 —R, to obtain A =sin6cos6 = %sin(ze)

Q.36 1 x X x3 -1 0 x - x4
IfA=|x x* 1 |=-7and A = O x-x* x*-1], then
x> 1 X x-x* x*-1 0
(a) A=7 (b.) A=343 (c.) A=-49 (d) A=49

Sol. Note that
Cll C12 C13
Ay =|Cyy Cys C,3 |where Cij cofactor of (i, j)th element of

X X
x? 1 Ay =A% =49
x> 1 X

Q.37 Suppose A is square matrix such that A3=I, then (A+1I)*> +(A-1I)> -6A equals

(a.) 1 (b.) 21 (c) A (d.) 3A

Q.38 1 1 1

If A=|™c, ™3¢, ™Oc; |=2%3F 57, then a+B+y is equal

(a.) 3 (b.) 5 (c.) 7 (d.) None of these

1 1 1
Sol. We have A = m m+3

Lm-1) %(m+3)(m+2) %(m +6)(m +5)

m+6

2
Applying C; - C3 -G, G, -G, -C;, we get

1 0 0

A= m 3 3 =3?Mm+4-m-1)=3* . oa+P+y=3
%m(m—l) 3im+1 3(m+4)
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Q.39 a a+d a+2d

The determinant | &>  (a+d)’ (a+2d)’|=0. then :
2a+3d 2(a+d) 2a+d

d=0or

(a.) d=0 (b.) a+d=0 (c.) (d.) none of these
a+d=0
Sol Use C3 >C3-Cy, C2 > C2 - Ci.
Q.40 1 -2 5
If there are two values of ‘a’ for which A=2 a -1| is 86, then the sum of these
0 4 2a
values
(a.) 4 (b.) 5 (c.) -4 (d.) -5

10






