CBSE Test Paper 04

Chapter 4 Determinants

1 3 9
1. If|{1 x 22| =0=,then
4 16 64

X=20r6
None of these

Xx=2

/& n T p

Xx=4o0r3

1 1 1
2. |4 3 2 |isequalto
42 32 92
a1
b. 2
c -2
d. 0

a—b b—c
3. The determinant |x —y y— 2
b—q gqg—T
a. 1
b. 0
c -1
d. None of these

a—b—oc 2a 2a
4, 2b b—c—a 2b

c—a
z — x| is equal to

r—p

2c 2c c—a—>

a. 2(a+b +c)2

b. 2(a+b+¢)3
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10.

11.

12.

13.

c. None of these

d. 4@+b+c)’

2 2w —uw?

If w is non real cube root of unity, then|1 1 1 |isequalto
1 -1 0

a. -1

b. 0

c. None of these

d. 1

If A is a matrix of order 3x3, then (A% =
of an element aj; of the determinant of matrix A is the determinant obtained

by deleting i row and j* column, and it is denoted by Mj;.

A square matrix is said to be singular if its determinant is

If A is a non-singular matrix of order 3 and | adj A| = |A| then what is the value of k?

S

Find the inverse of the matrix (if it exists) given

2 7 65
Provethat|3 &8 75| =0.
5 9 86
102 18 36
Without expanding, evaluate A= | 1 3 4
17 3 6

Find the value of x, if:

12 4 2¢r 4
i =
5 1 6 =x
12 3 z 3 ‘
ii. =
4 5 2¢ 5
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14.

15.

16.

17.

18.

r+y y+=z

Without expanding, prove that A = z x
1 1
1 1+p 1+p+g
Provethat|2 3+2p 1+3p+2¢|=1.

3 64+3p 1-+6p+ 3q

Using properties of determinants, prove that

a2 be ac + 2
a?+ ab b? ac | = 4a%b? 2
ab b2 + be c2
2 -3 5

IfA= |3 2 —4/| findA"l using A solve the system of equations

1 1 =2
2z — 3y + 5z =11
3z +2y—4z2= -5
T+y—2z2=-3

2 -1 1

IfA=|—-1 2 —1|,verifythat A3-6A%+9A +4I =0 and hence find A™.

1 -1 2
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Chapter 4 Determinants

Solution
d. x=4o0r3
1 3 9
Explanation: |1 2 z2|=0
4 16 64

=> because, the value of the determinant is zero only when the two of its rows

or column are identical, which is possible only when either x = 3 or x = 4.

c -2
1 1 1 1 1 1
Explanation: ([ 4 3 2 |=|4 3 2
42 32 22 16 9 4
Apply, C;—Cq - C3 C;—Cy - C3

0 0 1
2 1 2|=10—-12=-2
12 5 4

b. 0

a—b b—c c—a
Explanation: |z —y y—2 z—=x
b—q g—T T—Pp
Apply, C4—C1 + Cy + C3
0 b—c c—a
0 y—z z—x|=0(SinceCq=0)
0 g—7 7r—p

c. None of these

a—b—rc 2a
Explanation: A = 2b b—c—a
2c 2c c—a—>b

Apply, Rl —>R1 + Rz + R3,
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10.

at+b+c a+b+ec at+b+te
A= 2b b—c—a 2b

2c 2c c—a—>
1 1 1

= (a+b+c)|2b b—c—a 2b

2¢c 2c c—a—>b
Apply, C3—>C3 - Cl s C2—>C2 - C1

1 0 0
A=(a+b+¢c)|2b —(a+b+c) 0
2c 0 —(a+b+c¢)
=(a+b+c)?
b. 0
Explanation: Expanding along R3
=12w+w?) +12+w?) =2 +2w+2u? =2(1+w+w?) =2(0)=0
(Aah?
Minor
0
We know that, for a non-singular square matrix of order n

|adj (A) | = |A| ™1

Here, the order of Ais 3 X 3, thereforen =3
Hence, |adj (A) |= |A]2...()

But |adj (A)| = |A| [given]....(ii)

From Egs. (1) and (i), we get,

k=2
LetA:[2 _2]
4 3
2 -2
SAl = 1 3]:6—(—8):64—8:147&0

.. Matrix A is non-singular and hence A1 exist.

And A1 = L adj. A= ﬁ[ 3 2]

N dj. A= =
ow adj v 4 9
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11.

12.

13.

14.

2 7 65
3 8 75

5 9 86
Operating C's — C's — C}
2 7 63
=13 8 72

5 9 81
Taking 9 common from third column,
2 7 7

=9|3 8 8
5 9 9

= 9 x 0 = 0 [ two columns are identical]
102 18 36 6x17 6x3 6xX6

A=|1 3 4| = 1 3 4
17 3 6 17 3 6
17 3 6
=6({1 3 4|=06x0=0][RyandR3are identical]
17 3 6
o 2 4‘ 2¢ 4
L Gilven: =
5 1 6 =z

=2-20=2z2—-24
= —18=222-24
= 222 = —18 + 24
= 222 =6
= z2=3
=z =43

2 3 z 3
‘4 5' 2x 5‘

= 10— 12 = 5z — 6z

= —2=—x

= x =2
Ry —» R + Ry

zrty+z z+ty+z x+tyt+z
A= z x Y
1 1 1

il. =
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15.

16.

1 1 1
A=(x+y+2)|z = y
1 1 1

= 0 [ Ry and R, are identical]

According to the question,we are supposed to prove that,
1 1+p 1+4+p-+gq
2 3+2p 1+3p+2ql=1
3 64+3p 1-+6p+3q
1 1+p 1+p+g
LetLHS=|2 3+4+2p 1+ 3p—+2q
3 6+3p 1+6p+3q
Therefore,On applying ,R2 — Ry — 2R;1,R3 — R3 — 3R; ,we get,
1 1+p 1+p+gq
LHS=|0 1 p—1
0 3 3p — 2
Therefore,on expanding along C;, we get
p—1 ‘
3p—2
=1[3p-2)-3p-3)]
=3p-2-3p+3=1=RHS

1
LHS =1 X

a? b ac + c

To prove |a? + ab b2 ac = 4a%b?c?
ab b +bc 2
a? bc ac + 2

Let LHS = | a2 + ab b? ac

ab b2 + be c2

Therefore, on taking a common from Cq, b from Cy and c from Cg, we get,

a C a-+c
LHS =abc|a+ b b a
b b+c C

Therefore,on applying C;— C; + Cy - C3, we get,
0 c a-+c

LHS = abc| 2b b a

2b b+c c
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17.

Now, on applying R2 — Rz - R3, we get,
0 c a+tc
LHS =abc| 0 —Cc a—c

2b b+c c
Therefore,on expanding along C;, we get,

LHS =abc [2b{c(a-c) + c(a + c)}]
= Zabzc) (2ac)

= 4a%b?c? = RHS
2 -3 5
Al=13 2 —4
1 1 =2
(A)=-1+#0
A lexists

Here, A11 = 0,A12 = 2,A13 =1
Agg = —1,A2 = —9,A4233 = =5
A3 =2,A32 =23,A33 =13
At = L (adjA)

14
0 -1 2
=112 -9 23
1 -5 13
0 -1 2
=1-2 9 =23
-1 5 —-13
The given system of equation can be written is Ax = B
X=AlB
(2 -3 5 z 11
3 2 -4 y| =|-5
1 5 2 z 3
[z 2 -3 5] [11
y| = 2 4] -5
| 2 1 5 2 | 3
0o -1 -1 11
=1-2 9 =23 [5
-1 5 —13 3
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1
2
3
2 -1 1
GivennA=|-1 2 -1
1 -1 2
2 -1 1 2 -1 1
SAP=-1 2 -—-1|]|-1 2 -1
1 -1 2 1 -1 2
44141 —-2-2-1 2+41+2
= A?=]1-2-2-1 1+4+4+1 -1-2-2
241+2 —-1-2-2 1+1+4
6 -5 b 2 -1
NowA3=A’A= -5 6 —5||-1 2
] 5 -5 6 1 -1
12+5+5 —-6—-—10—5 6+4+5+4+10
—-10—-6—-5 bH5+412+5 —-5—-6-—10
| 10+5+6 ~5-10-6 5+5+12
22 =21 21
—21 22 =21
| 21 21 22
HS. = A% — 642 +94 — 41
[ 22 —21 21 ] 6 —5 5
-21 22 -21|—-6|-5 6 —5
| 21 —21 22 5 -5 6
2 -1 1 1 0 O
-1 2 —-11—-410 1 0
1 -1 2 0 0 1
22 =21 21 36 —-30 30
—-21 22 =21 [30 36 —30
21 21 22 30 —-30 36
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(18 —9 9 4 0 0
+1-9 18 —-9|—(0 4 0
9 -9 18 0 0 4
22-36 —21+30 21—30 18—4 —-9-0 9-0
=|-21+30 22-36 -21+30|+|-9-0 18—4 —-9-0
| 21-30 -21+30 22-36 9—-0 —-9—-0 18—4
~-14 9 -9 ~14 9 -9 0 0
=19 -14 9|+ 9 —-14 9 |=]0 0| =0=RH.S
-9 9 14 -9 9 14 0 0
Now, to find A~1, multiplying A3 — 6A4%2 4+ 94 — 471 =0.A by A~!
= A3A1 642471+ 94471 —41. A1 =041
= A2 —6A4A+9I —4A1 =0
= 441 = A2 —64+09I
(6 -5 5 ] 2 -1 1 1 0 0
=4A4'=|-5 6 —5|-6|-1 2 —1|/4+9]|0 1 0
L5 -5 6 | 1 -1 2 0 0 1
6 -5 5 12 -6 6 0 0
=4A1'=|-5 6 -5|—-|-6 12 —6]|+ 9 0
L5 -5 6| 6 —6 12 0 9
6-12+9 —-5+6+0 5—-6+0 3 1 -1
=>4A 1= | -5+6+0 6-12+9 -5+6+0 1 3 1
| 5-64+0 —5+64+0 6—-12+9 -1 1 3
3 1 -1
= At=211 3 1

-1 1 3
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