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1 (a)

SUBJECT : MATHS
DPP NO. :6

Given system of equationsisx + 2y +3z=1, 2x+y+3z=2 and 5x+5y+9z=5

1 2 3
2 1 3
559

=1(9—-15)—2(18—-15)+3(10-5)
=—6—6+15
=3#0
Hence, it has unique solution
2 (a)
4 2 (1—x)
LetA = ‘5 k 1
6 3 (1+x
Applying R1—R1 + R3
10 5 2

6 3 1+x

Now, A =

Applying C1—C1 —2C;

0 5 2
=> A=|5—-2k k 1
0 3 1+4+x

>  (5—2k)(5+5x—6)=0

k—5 1
= k=5, x=¢

4 )
1 1 1
1 0 w?

1 w? w

1 1 1

1 0w

1 w w?

-~~~

1 1 1
1 w?
1l w w

1 —_—

Since,

100
010
001

2

A=l

5 (©)

It is a direct consequence of the definition of rank

6 (a)
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Now, A(0)A(y) = (1 — X)_l[ L _1x](1 - 3’)_1[ —1y _1y]
=[(1+xy) — (x+ y)]_l[ _1(: iyy) _1(1;3%1 )
X+y
C14xy

1

_(1 x+y)—1
N _1+xy _ Xty
1+xy

=A(2)
7 (a)

A2(a) = | o5 sina |[ cosa sina
(@) = —sina  cosa|| —sina cosa

[ cos?a — sin®a 2cosa sin a

—2sinacosa cos’a— sin®a

_ cos2a sin2a _

| —sin2a cos2af AQ2a)

8 (a)

Since, A is symmetric matrix, therefore AT=A
Now, (4")" = (AT)" = A"

Hence, A" is a symmetric matrix.

9 (a)

0 1 2]

1 2 3
311

LetA =

01 2
|A|=‘1 2 3‘
31 1
2 3] 1 3|, .1 2
=0|1 1|—1‘3 1‘+2‘3 1
=—(1-9)+2(1—-6)=8—10=-2

-1 8 =51 -1 1 -1

and AdjA=(1 -6 3| =8 —6 2

-1 2 -1 -5 3 -1
Hence, A" = ;;:(adj 4)
-1 1 -1
Mg 6 2
25 3 -1

1/2 —1/2 1/2
=|-4 3 -1
[5/2 —-3/2 1/2‘

10 (a)
We know that

1 1
A=E(A+AT)+§(A—AT)

1 1
Clearly, 5(A + AT) is a symmetric matrix and S(A— AT) is a skew-symmetric matrix
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Now,

1( " 112 0 -3 2 4 =5

-A+4")=={|4 3 1|+|0 3 7

2 0ll—5 7 2 -3 1 2
1 114 4 -8 2 2 —4

=>-(4+4T)==|4 6 8 |=(2 3 4
4 Z2l-8 8 4 —4 4 2

11 (c)

Since, the system of linear equations has a non-zero solution, then
1 2a a

1 3b b|=0

1 4c ¢

Applying R;—R; — Ry, R3—R3 — Ry
1 2a a

:‘0 3b—2a b—a

0 4c—2a c—a

=0

= @Bb—-2a)(c—a)—(4c—2a)(b—a)=0

= 3bc — 3ba — 2ac + 2a* = 4bc — 2ab — 4ac + 2a*
= 2ac=bc+ab

On dividing by abc both sides ,we get

2 11

b a ¢

= a,b,c are in HP.

12 (c)

Given system of equations is
x—y+z=3
2x+y—z=2

and —3x—2ky+6z=3
. The given system will have infinite solutions.

1 -1 1
2 1 —-1]=0
-3 -2k 6
= 6k—18=0=>k=3
13 (a)
The product of two orthogonal matrix is an orthogonal matrix
14 (b)
Given system of equations can be rewritten as AX =B
1 1 17« 8
=1 -1 2|(yl=1|6
3 5-7z 14

A =1(7—-10)—1(=-7—-6)+1(5+3)
=—3+13+8=18=+0
. Given system has unique solution.
15 (a)
Given, equations (x + ay = 0,az + y = 0,ax + z = 0) has infinite soluations.
. Using Crames's rule, its determinant=0
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1 a O
= (0 1 al0
a 0 1
= 14d°=0 2 a=-1
17 (a)
cosa —sina O
Given that, F(a) = [sina  cosa 0
0 0 1
cos o sina 0
= F(—a)=|—sina cosa 0
0 1
cosa —sina O] cosa sina 0
& F()F(—a) = sina cosa O]l —sina cosa O
0 0 1 0 0 1
cos?a + sin®a cosasina — sinacosa 0]
= [sina cosa — sina cos a sin?a + cos?a 0
I 0 0 1
1 0 O
=10 1 0|=1
0 0 1
= [F()] ' =F(—w)
18 (b)

By using inverse of matrix, we know

|M~1| = |M|~'holds true

(MT)_1 = (M_l)T holds true

and (M_l)_1 = M holds true

but (MZ)_1 = (M_l)_2 not true

19 (a)

Since, A2—B*=(A—B)(A+ B)
=A%*— B +AB — BA

= AB=BA
20 (c)
Given, X1 +2X2 +3X3 =0 (1)
2X1 +3X2 + x3 = 0 (11)
3X1 + x; +ZX3 =0 (111)

123
= A=|23 1‘

312
=1(6—1)—2(4—3)+3(2-9)
=-18

Then, this is system has the unique solution.
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A D B C A A A A A
Q 11 12 13 14 15 16 17 18 19 20
A C C A B A A A B A C
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