DPP

DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :4

Topic :-MATRICES

1 (a)
Given, x+4ay+az=0 (1)
x+3by+bz=0 (i)
And x+2cy+cz=0 ...(iif)
For non-trivial solution

1 4a a
‘1 3b b|=0

1 2c c
Applying R,—R; — Ry, R3—>R3 — R4

1 4a a

:‘0 3b—4a b—a|l=0

0 2c—4ac—a

=21[(3b—4a)(c—a)—2(b—a)(c—2a)] =0
=3bc — 3ab — 4ac + 4a® — 2(bc — 2ab — ac + 2a%) = 0
= bc+ab—2ac=0
= ab+ bc=2ac
2 (d)
We know that
rank (4 B) < rank(4)
and, rank (4 B) < rank (B)
~ rank (4 B) < min(rank 4, rank B)

3 (<)
a1
LetA= a321 and B = [b11 b12 b13 ***b1,] be two non-zero column and row matrices respectively
am1
ay1 b1 aqg b1z @11 b1z a1 biy
We have, A B = a21:b11 6121.b12 a21.b13 a21.b1 n

am1 b11 A1 b12 Am1 b13 Am1 b1g

Since A and B are non-zero matrices. Therefore, the matrix AB will also be a non-zero matrix. The
matrix AB will have at least one non-zero element obtained by multiplying corresponding non-zero
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elements of 4 and B. All the two-rowed minors of A obviously vanish. But, 4 is a non-zero matrix.
Hence, rank (A =1)
4 (9
211,[-3 2] _J10
32045 —3[=|o1
o -3 21t
A=132| [01]|5-3

o [2-1][10][-3 —2
=—|[-3 2]Jlo 1f| -5 -3

=[5 3]s 3]=[1 0
5 (a)

If A is any square matrix, then
AA'=Tland A"lI=A"1
Since, A*’—A+I1=0
=> A2 - A4+ A7T=0
> (A7) A-(A4A)+A41=0
> A-1+A71=0=4"1=1-4
6 (a)
Since, B is invertible, therefore B! exists
Now, rank (4) = rank[(AB)B~!] < rank(4B)
But rank(4B) <rank(4)
rank (AB) = rank(4)
7 (c)
. 4 2
Given, A = [3 4]of ordern =2

~ladj(4)| = 14> = T2 =10
34

8 (d)

0 cosf sinéf ino sinf — cos@
COSU| _sin®  cos® + sin cosf sinf
_ [ cos?6 + sin?6 0]_ [1 O]

- 0 cos?6 + sin%9| — 10 1
9 (b)

Let A denote the matrix every element of which is unity. Then, all the 2-rowed minors of A
obviously vanish. But A is a non-null matrix. Hence, rank of 4 is 1

10 (d)

As det(4) =+ 1,A exists

and A~ = g5 (adj 4) =+ (adj A)
All entries in adj (A4) are integers.

- A~! has integer entries.

11 (c)

Since, A is invertible
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1 0 —k
|A|¢O:>[2 1 3
k 0 1
=>11—-0)+k(0—-k)+0
>1-k?>#0 sk#+1
12 (b)

We have,

1 tan 0 tan 6] _ [a
tan 6 - tan 6 1 — b

%0

2

=[5

—tanH 1 — tan@ _[a —b]

tanH 1 + tan2@ tan @ 1 b a
R 1 1—tan®’d —2tanf

1+ tangl 2tand@ 1—tan®@

'l — tan’6 —2tané
N 1+ tan?6 1+ tan?d _[a —b]

2tan® 1—tan%6| [b a

1+ tan?6 1+ tan?6
:>'c0529 —sin2 6 _[a —b]

sin26 cos26 | [b a

=>a=cos20,b=sin26

13 (c)

We have,

X2+ y?+22#0

= At least one of x,y,z is non-zero
Now,
x=cy+bzy=az+cx,z=bx+ay
=>x—cy—bz=0

cx—y+az=0

bx+zy—z=0

As at least one of x,y,z is non-zero. Therefore, the above system of equations has non-trivial

solutions
1 —c -—b
e =1 a|=0=2a?+b%+c%+2abc=1
b a -1
14 (c)
A>—4A+ 10 =

L

“el+ 10l 1] =

-5 —3—3k 4 —12] [10 O
22+ 2k —6+k? _[8 4K]+[O 10
1 9—3k ] [1 —3]

N _

| —6+2k 4+Kk*—4K|™
=29—-3k=-3,—64+2k=2
and 4+4+k*—4k=k
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=>k?—5k+4=0=k=4,1

15 (a)

Given, A>=2A4—1

Now, A3 =A% -A=24%*=—1A
=24 —A=214A-DH—-A
=34—-21=34A— (3 -1

A'=nA—(n—1)I
16 (c)

We have,[(l) ?]A = [é . ﬂ
131711 1
=>A=[0 1] [0 —1]

> 4=[o "1lo -1}

1 4
—10 —1
17 (b)
It is given that 4 is an orthogonal matrix
18 (a)
Let A=1A
1 2 3 1 00
=12 3 4|/=(0 1 0fA
3 46 0 0 1
Applying R;—R; —2R; and R3—R3 —3R;
1 2 31 11 00
0 -1 —-2|=|[—-2 1 0}]4
0 -2 -3 [-3 0 1
Applying R3—R3 —2R;
1 2 31 11 0 O
0 -1 —2|=|-2 1 0|4
0 0 1] [1 -2 1

Applying R,— — Ry and R,—>R; —2R3
1 2 31 1 O 0
0 1 0|=|0 3 -2
0o 0 1f |1 -2 1

A

10 01 -2 0 1
01 0/~]|0 3 =24
0 0 1 1 -2 1
-2 0 1
A1=]0 3 =2
1 -2 1
19 (a)

But k = 1 is not satisfied the Eq (i).

cAAT=1=ATA=A1=4T
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Given that, 2X + [% 42}] = [3 g]
=2x=[7 3]-[3 4

=>2X= [i _62] = 2[% E1]
=>X= [% _31]

20 (b)
Since the given matrix is symmetric
“(A)12=A)1>x+2=2x—3>x=5

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