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1 (b)

Since, P =

= —1 1 -1 1
-1 1 -1 1
2 (d)
31 1
B=adj(4A)=|—-6 —2 3
j(A) 075 2]
5—-5 5
Therefore, adj(B)=[0 10 —15
10 5 0
5 =55
Now, |adj B| = ‘0 10 — 15‘ =625
10 5 0
1-1 1

and |C|=125]4| = 125‘ 02-3 ‘=625
2 5 0

ladi®)|_625 _

ICl ~ 625
Alternate
|A|=1(0+3)+1(0+6)+(0—4)
Now, adj B = adj(adj 4)
=|A|[A=5A

jadj B| _ |54] _

ICl I54]

3 (d)

1
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. __[cos® —sinB
Given, A= [ sin® cosH
_1_[ cos® sin® ]_ 1
A™ = — sin® cosB]_A
4 (b)

The given system of equations posses non-zero solutions,

11 1
o 1 a a =0
l-a 1
Applying R,—R; — Ry and R3—R3 — R;
1 1 1
=0 a—1 a—1|=0
0 —a—1 0

> 1(0-(a*-1))=0
=>a2—1=> a=+1

5

g, 1] o] - [

~=3x+4y=10
4x + 3y = —5 ...(ii)
On solving Egs. (i) and (ii), we get

and
x==-2,y=1
7 (a)
|[Al=5+6=11

and adjA= [i?) 25

171 2

-1 _
AT =11]-3 5]
8 (c)
We know that, if

rdy 0 07
A" = 0 dZ 0= dlag [d1 dz d3]

|0 0 ds]
Then,

'df 0 O]
A"=|0 di 0|=diag[d}d}d}%]

0 0 dj

22 0 0
0 2° 0|=164
0 0 2°
9 (c)
AB=I=> B=A"1
_ 1 1 — tan®
" 1+ tanZg ltan® 1
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1 711 — tan®

= sec?p Ltan® 1

= (sec?0)B= [%an o tanf] =A(—6)

10 (b)

Itis given that A = [a;;] is a skew-symmetric matrix
a;=—ajforalli,j

=a;; = —a; foralli

=2 a;=0foralli=a; =0foralli

11 (c)

We know that, if A = diag. (d{ dy,....... ,d») is a diagonal matrix, then for any k € N
A* = diag (ak,d,...d%)
Here, A = diag. (a,a,a)

at 0 o0
~ A" = diag (aa®a™) =|0 a* 0
0 0 a*
12 (b)
We have,

(AB—BA)'=ABT"—BA=B"AT — AT BT
=(AB—BA)T"=BA—AB [+ AT =A, BT =B]
=(AB—BA)"=—(AB—BA)

So, A B — B A is skew-symmetric matrix

13 (b)

Since A B exists

~ No.of rows in B = No. of columns in A

= No.ofrowsinB=n

Also, B A exists

= No. of columns in B = No. of rows in A

= No. of columnsin =m

Hence, B is of order n X m

14 (c)

We have,

(kA)(adjk A) = |k A| I,

=>k(Aadj k A) = k"|A| I, [~k Al = k™ A]]
=A(adj k A) = k" YAl I,

>Aadj (kA) =k"tA(adjA) [~ AadjA=|A| ]
=Aadj (k A) = A(k"™ 'adj A)

=>A"1(Aadj (k A)) = A~(4 (kK" 'adj A))
=(A714)(adj k A) = (A~ A) (K" adj 4)

=I(adj k A) = (k™! adj A)

=adj k A= k"' (adj 4A)
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15 (c)
It has a non- zero solution if

1 k-1

3-k —1[=0
1 -31

= —6k+6=0
= k=1

16 (b)

(al + bA)? = (al + bA)(al + bA)

= a’I? +al(bA) +bA(al) + (bA)?
Now,I?=TIandIA=A
~ (al + bA)? = a®I + 2abA + b*(4?)

Now, A% = 00]00] [ ]=0
« (al + bA)? = a®I + 2abA

17 (b)

Since 4 is orthogonal matrix
~AAT=1=ATA

=>|AAT| = 1| = |AT A

=14]|A" =1 =A"||A]

>|A12= 14| =
18 (b)
Since, given system of equations has no solution, A = 0 and any one amongstAx,Ay,Az is non-zero.
2 —1 2
Where A=‘1 —2 1‘=0
1 1 2
2 -1 2
And Az = ’1 —2 —4‘ =6=+0
1 1 A

= A=1
19 (c)
Since, A is an idempotent matrix, therefore A2=A

2 —2 —16 —4x 2 -2 -4

—1 3 16 +4x |=|—-1 3 4

4+x —-8-2x —12+x? 1 -2 xl

On comparing, 16 + 4x =4
> x=-3
20 (a)
We have,

1 2 2 6 -2 —6
A=|2 3 OflandadjA=|—4% 2 x

01 2 y -1 1
Clearly, |A|=6—-8+4=2
~A(adjAl) =|A|l
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1 2 2116 -2 —6 2 00
=2 3 0||—4 2 x|=[0 2 0
01 2)ly -1 -1 0 0 2
2y—2 0 2x—18 2 00
> 0 2 3x—12]= 0 2 Ol
2y—4 0 x-—2 0 0 2

=22y —2=2,2y—4=0,2x—8=0,3x—12=0x—2=2
>x=4,y=2=x+y=6

ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B D D B A D A C C B
Q 11 12 13 14 15 16 17 18 19 20
A C B B C C B B B C A
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