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Class XII : Maths
Chapter 3 : Matrices

Questions and Solutions | Exercise 3.2 - NCERT Books

Question 1:

2 4 1
A= 13:
IS

Find each of the following

(i) A+ B iy A-Biij) 34-C

Let

(iv) 4B (v) BA

Answer
()
4+B:[2 4]{ 1 3

3 20 |2 s
(i)

2 4 | 3
4_‘5':[3 2}{—2 5
(iii)

2 -2
34-C=3 -

L 2| | 3

[3x2  3x4] [-2

"13x3 3><:J__ 3

6 12] [-

9 6 ]_[ 3

[6+2 12-5]

“l9-3 6-4

'8 7

16 J

(iv) Matrix A has 2 columns. This humber is equal to the number of rows in matrix B.

Therefore, AB is defined as:
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f 4}[ 1 1:[2{|]+4[—2} 2(3}+4{5]]

i 2| -2 3(1)+2(-2) 3(3)+2(5)
[2-8 6+20] [-6 26
13-4 9+10] |[-1 19

(v) Matrix B has 2 columns. This number is equal to the number of rows in matrix A.

Therefore, BA is defined as:

BA = _]2 j E :] = {I_(;[}z; i{; {}3) ]_{24{}4; i{: {)2]]
=_ii15 —::fﬂ]:[:: ];1
Question 2:

Compute the following:
a bl [a b a+h' b+’ | [2ab 2be
=h a * h a at+et at+ b N —2ac  —2ah
() (i)
-1 4
8 5 16 |+| 8 0 5
5
(iii) =7 8
[mszx sinzx]+[sin: x cos’ x}
sin“x cos’x| |cos’x sin'x
(v)
Answer

(i)
a b . a b| |at+ta b+b| |2a 2b
~h a h al |-b+b a+al |0 2a

a +b b+ N 2ah 2bhe
(i) a+et g+ b —2ac  —2ab

Class X1l MATH www.esaral.com 2
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[ +b +2ab B+t +2be

_u: +¢t =2ac  a*+b -2ab

B = =

(a+b) (b+c)

_(a—cf (a—b)
1 4 6] 12 7 6
B 5 16 |+| 8 0 5
2 8 5 3 2 4

(iii)
(1412 447 -6+6
=| 8+8 5+0 16+5
_2+3 8+2 5+4

11 11 0
=16 5 21
5 10 9

cos” x sin” x sin® x cos” x
+
. sin“x cos’x| |cos’x sin’x
(iv)
r 3 . . »
cos’ x+sin’x  sin® x + cos’ x:|

sin’x+cos’x  cos’ x+sin’ x

:_: ::| ('.'sinzx+ cos:x:I]

Question 3:

Compute the indicated products

N P

I
2[2 3 4]

(ii)

Class X1l MATH www.esaral.com 3
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1 4][1 2 3]
iy L2 32 3 1
2 3 41 -3 5
3 4 50 2 4
vy L4 63 0 3
[2 I] 10 |
3 2
i
(v)
337 -
[—1 0 2]{11r ?]
(vi) -
Answer
7] hlla ~h
O) |:_b ”JL ﬂ':|
] blla —b
|:—b a:||:b a}
_a{a}+b{b} a(=b)+b(a)
" ~b(a)+a(b) —I;(—h}+a(a]]
__4:;:+b3 —ab+ab| |[a'+b’ 0
|-ab+ab B +d ]_L} a:+b2]
[ 12) 13) 14| 2 3 4
Gi) [2([2 3 4]=[2(2) 2(3) 2(4)|=|4 6 8
3 3(2) 3(3) 3(4)| L6 9 12
=271 2
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3
1

www.esaral.com



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


¥Saral

JEE | NEET | CLASS 8 - 10 Download eSaral APP [

_[1)-2(2)  1(2)-2(3) |(3)_:(1]}
2(1)+3(2)  2(2)+3(3)  2(3)+3(1)
[1-4 2-e6 3—2}_[_3 -4 1}
[2+6 4+9 6+3 8 13 9

23
[3 4
iy 43

2(1)+3(0)+4(3)  2(=3)+3(2)+4(0)  2(5)+3(4)+4(5)
=[3(1)+4(0)+5(3)  3(=3)+4(2)+5(0)  3(5)+4(4)+5(5)
4(1)+5(0)+6(3)  4(=3)+5(2)+6(0)  4(5)+5(4)+6(5)
[2+0+12 —6+6+0 m+12+m] [14 0 42]
={3+0+15 —9+8+0 15+16+25 |=|18 -1 56
4+0+18 —12+1040 20+20+30| (22 -2 70|
21
[3 2]{1 0 1
I -1 2 |
(v)
[2(1)+1(=1)  2(0)+1(2) 2(1)+1(1) |
=|3(1)+2(-1) 3(0)+2(2) 3(1)+2(1)
—1(1)+1(=1) =1(0)+1(2) =1(1)+1(1)]
[2-1 0+2 2+1] {1 2 3]
=|13-2 0+4 3+2|=|1 4 3
-1-1 0+2 -1+1] |2 2 0]
2 -3
Vi 3 -l 3 1 0
SYE
Class XII MATH www.esaral.com 5
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13(2)-1(1)+3(3)
—1(2)+0(1)+2(3)

Question 4:
1 2 -3 3 -1 2
A=|3 B=|4 2 3 C
| -1 2 0 3

If

compute {A+H] and {E—C} . Also, verify that A+[B—C'] = {A+B]—C

Answer
B 2
A+B=|5 0
L —1
[1+3 2-1
= 5+4 0+2
1+2  —1+0
3 ~1
B-C=|4 2
12 0
3-4  —1-1
=|4-0 2-3
2-1 0-(-2

Class XIl MATH

3{—3)—1{0}+3[1]}

~1(-3)+0(0)+2(1)

6-1+9 9-0+3] [14 -6
|-2+0+6 3+0+2| |4 5

, and

-3] [3 -1 2
2|+ 4 2 3
1] |2 0 3]
-3+2 4 1 -1
2+5|=|9 2 T
1+3 3 -1 4
2 4 | 2
51—0 3
3 1 -2 3
2-2| [-1 -2
5-2(=| 4 -1 3
3-3 1 2
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1 2 311 =2 0]
A+{B—C.‘):{S 0 214/ 4 -1 3
| -1 1 I 2 0]

1+(-1) 2+(-2) =3+0| [p 0 -3

=|5+4 0+(-1) 2+3 |=|9 -1 5

1+1 ~1+2 1+0 2 1 1
4 1 -1 [4 |
(4+B)-C=|9 2 7{-|0 302
L -1 4| |1 -2 |

4-4 1-1 -1-2| [0 0 -3

=1 9-0 2-3 7-2 [=|9 -1 5

3-1 ~1-(-2) 4-3 2 1 1

Hence, we have verified that A+(B—C)=(A+B)-C.

Question 5:

—_—
—

If A= and fi =

L | b2

then compute 3.4 -58.

-2

SN S R N R

Lid | =] L | = L | b2
| =] Lh|=— Lk
| S e |k e |
h | k2 Lh | g

Class X1l MATH www.esaral.com 7
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Answer
2 sp(2 3
3 3 3 3
4
sa-sp=3|L 2 451 2 4
3 3 3 5 3 3
2 I A
| 3 3] 5 5 5]
2 3 51 [2 3 51 [o 0 0
=1 2 41-11 2 41=10 0 0
7 f 2 7 6 2] |0 0 0
Question 6:
{ cosd 5inﬁ} 1 [sinﬂ —c:u:-;ﬁ'}
cos . +sin# .
Simplify —sinf cosd cos sin
Answer
p cosd siné sing sinf —cosd
Cos sin
—sinf cosd cos sin @
_-mszﬁ cos@sin g . sin’ @ —sinfcos @
| —sindcos @ cos” @ sin @ cos @ sin” @

cos” & +sin” &

1 0
0 1

Question 7:
Find X and Y, if

X+¥= B
(i)
2X +3Y :[
(ii)
Answer

(i)

Class XIl MATH

| —sinfcos @ +sintlcos

cosdsind —sinfcosd
cos” @ +sin’ @

( m52§+sin2€=I)

3
J el
5 and 0 3
=2
} 3X+2}’:{ }
and B 3
www.esaral.com 8
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7 0
X+Y=

2 5

3 0
X-Y=

0 3

Adding equations (

(1)

.(2)

1) and (2), we get:

{? n} 3 {1 (743 U+ﬂ} Fﬂ ﬂ]
EX: + = =
2 5010 3] [2+40 543 2 8
1110 ol [5 0
X =— =
_lz 8 {I 4|
R 0
Now, ¥ +¥ =
—
F U} ,[? ﬂ
= +1 =
| 4 2 5
7 0] [3 0
== -
LoSH
7-5 0-0
=V =
[2—1 5—4}
.-.y:[z “]
1 ]
(i)
2 3
2X +3Y = ] (3)
4 0
2 -2
3X +2Y = .(4)
-1 5

Multiplying equation (3) with (2), we get:

Class XIl MATH
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2{23’+3Y}=2[i 1]

4 6
=4X +6) = {5}
& 0
Multiplying equation (4) with (3), we get:
2 -2
3{3X 1 2Y}:3
-1 3
i) b .
::-‘:'J_"L’+t’:]r'=[ } {6}
-3 15

From (5) and (6), we have:

“‘*’*“’1-{%@):[3 ﬂ‘[—z fﬂ

4-6 6-(-6)| [-2 12
= 5K = -
§-(-3) 0-15 i -5
2 12
2 12
"'X:_é{ll |5}: 511 S
’ B - 3
5

2 3
Now, 2X +3¥ =|

Class X1l MATH www.esaral.com
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2 12
3
=2 > +3}r:[ }
1 0
-— 3
5
1 A -
2 3
— d S +3Y =
22 4 0
== 6 -
5
] 4
2 3
==, {!} 2
L —T Er
E—E 3+E E E
=3¥ = 32 e 32 3
4+ 0-6| |— -6
L5 5
6 ¥ [2 B
"‘Y:% el
il —f — -2
5 5
Question 8:

32
Find X, if ¥ = and
1

Answer

Class XIl MATH
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Question 9:

Find x and y, if 2| 3.7 9|° 6
indxandy, =y x| AN 8

Answer

[z+ y o6 } [5 6}
f— =
1 2x+2 1 B

Comparing the corresponding elements of these two matrices, we have:
2+y=35
= y=3

2x+2=8
—x=3

x=3andy =3

Class X1l MATH www.esaral.com
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Question 10:

Solve the equation for x, y, z and t if

[x ] I -1 3 5
2" 7143 _3 _
Ly f 0 2 4 &
Answer
x z | I -1 3 5
2 +3 =3
v t 0 2 4 ﬁ_
2x 221 [3 -3 [o9 15
= + =
2y 2t 0 6| |12 18

2x+3 2z-3 9 15
o} =

2y 2t+6 12 18
Comparing the corresponding elements of these two matrices, we get:
2x+3=9

=2x=06
=x=3

2y=12
=v=6

2t+6=18
= 2t=12

=]

Sx=3,y=6,z=% andr=06

Question 11:

x + v =
If 3 ! 5 , find values of x and y.

Answer

Class X1l MATH www.esaral.com
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[l
=
S

Comparing the corresponding elements of these two matrices, we get:
2x—y=10and3x+y =5

Adding these two equations, we have:

5x = 15

>x=3

Now, 3x +y =5

>y=5-3x

>y=5-9=-4

X=3andy = -4

Question 12:
. X v X i 4 x+y .
Given 3 Y= + , find the values of x, y, z and
= W -1 2w 4w 3
w.
Answer

4 + v
z P 4w 3
3x 3y | |x+4 6+x+y

= —
3z 3w ~l4+z+w 2w+ 3

Comparing the corresponding elements of these two matrices, we get:

Class X1l MATH www.esaral.com
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Jx=x+4
=2x=4
=x=2

Sy=6+x+y
=2y=6+x=6+2=8

=y=4

Jw=2w+3

= w=23

Jz==l+z+w

= 2z=-l4+w=-143=2
—=z=

Sx=2,y=4,z=1, andw=3

Question 13:
cosx —sinx 0]
F(x)=|sinx  cosx 0
0 0 1

If ', show that

Answer

Class XIl MATH

F(x)F(y)=F(x+y) .

www.esaral.com 15
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cosxy —siny 0O cosy -—siny 0
F{x)=|sinx cosx 0|, F(y)=|siny cosy 0

0 0 1 0 (0 1
cos(x+y) -sin{x+y) 0
Fx+y)=|sin(x+y) cos(x+y) 0
() 0 1
F(x)F(v)
[cosx —siny 0f[cosy -siny 0
=|sinx c¢osx Oflsiny ¢osy 0O
0 o 1fo 0
[cosxcosy—sinxsiny+0  —cosxsin y—sinxcosy+0 0
=|sinxcos y+cosxsin y+0 —-sinxsin y+cosxcos y+0 0
0 0 0
lcos(x+y)  —sin(x+y) O
=|sin(x+y) cos(x+y) O
0 0 1
=F(x+y)

L) F(y)=F(x+y)

Question 14:

Show that
5 -1 2 1 2 1[5 ~1
0 [6 ?L 4}’{3 4}_5 ?}
1 2 3][-1 | ol [-1 | 011 2 3
0 1 0 -l 1= 0 -l 1|0 1 0
(i) 1 1 0l 2 30 4] |2 3 411 | 0
Answer

Class X1l MATH www.esaral.com 16
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(i)

i
'5(2)-1(3)

16(2)+7(3)

10-3
_I2+21

Class XIl MATH

1

]
5(1)-1(4)
6{1}+?{4)]

5-4 7
6+28| |33

-1
|
2(-1)+ 1(?)]
3(-1)+4(7)

247 16
—34+28| |39

-1

23
(2)
(2)

1(1)+2(~1)+3(3)
O(1)+1(=1)+0(3)
1(1)+1(~1)+0(3)

)

0(0)+1(1)+0(4)
10)+1(1)+0(4)

1(0)+2(1)+ 3{4)}

www.esaral.com 17
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-1 I 01 2 3
0 -1 10 1 0
2 3 41 1 0

—1(1)+1(0)+0(1)  =1(2)+1{1)+0(1)  =1(3)+1(0)+0(0)
=[0(1)+(=1)(0)+1(1)  02)+(=1)(1)+1(1) 0(3)+(=1)(0)+1(0)
2(1)+3(0)+4(1)  2(2)+3(1)+4(1) 2(3)+3(0)+4(0)

B -1 -3

=1 0 0

6 11 6

1 2 31 1 0] [~ 1 o] 2 3
o1 0l o0 -1 10 -1 1flo 1 0
1 1 0] 2 34 2 30 41 1 0
Question 15:

2 0 1

Find A" —54+6l iu{z 1 3]
Answer ] -1 0

We have A2 = A x A

Class XIl MATH
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2 0 12 0 1
A= A44=|2 1 3ll2 1 3
1 -1 0|1 -1 0
[2(2)+0(2)+1{1) 2(0)+0(1)+1(-1)
=[2(2)+1(2)+3(1) 2(0)+1(1)+3(-1)
1(2)+(-1)(2)+0(1) H{0)+(=1)(1)+0(-1)
[4+0+1 0+0-1 24040
=(4+2+3 0+1-3 2+3+0
|2-2+0 0-1+0 1-3+0
E -1 2]
=|9 -2 5
0 -1 -2
oA =54+ 61
5 -1 21 [2 0 1 1 0
=9 -2 51-5[2 | 31+6/0 1
0 -1 21 -1 0 0 0
5 -1 27 10 0 51 [6 0
=9 -2 51110 5 15(+|0 6
0 -1 2| |5 -5 0 [0 0
5-10 -1-0 2-5]| |6 0 ]
=910 -2-5 5-15[+|0 6 0
0-5 —1+5 -2-0] |0 0 6
-5 -1 -3 6 0 0
=| -1 -7 —=10|+|0 6 0
-5 4 2 0 0 6
[—5+6 —1+0 -3+0
=[-140 -7+6 —10+0
| —5+0 440 -2+6
1 -1 -3
=|-1 -1 -10
-5 4 4

Class XIl MATH
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Question 16:
1 ]
A=0 2
w20
Answer
1 0
A*=A4=|0 2
2 0
1+0+4
=|0+0+2
2+0+6
Now A' = A"+ 4
5 0
=|2 4
8 0
[5+0+16
=|2+0+10
| 8+0+26
21 0
=12 8
|34 0

LA 64T+ T A+ 2]

21 0 34
=(12 8 23
34 0 55

Class XIl MATH

e = 2

, prove that A =64 +T4+21=0

o]
20 I Lh

8 |1

13| 2
0+0+0
0+8+0
0+0+0
34

]

35

[ T O R

www.esaral.com
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10+ 0+ 24
4+4+15
164 0+39

5 (470
13 2
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21 0 347 [30 0 487 [7 0 147 2 0 0
=[12 8 23 (=12 24 30 |+|0 14 7 |+ 0 2 0
34 0 55| |48 0 78| |14 0 211 |0 0 2
[21+742 0+0+0 341440 30 (0 48
=(12+04+0 B+14+2 23+7+0 |—[12 24 30
3441440 0+0+0 5542142 |48 0 78
30 0 4871 [30 0 48
=[12 24 30 |-|12 24 30
| 48 0 78| (48 0 78
0 0 0
=|0 0 0|=0
0 0 0
DA —6AT+TAR2I =0
Question 17:
A:F —2} I:[l U}
If 4 —2 and 0 I , find k so that A =kA-21
Answer
A=A4-A= 3 _2}[3 _1
4 2|4 -2

3(-2)+(2)(-2)
3(-2)+(-2)(-2)

3(3)+(-2)(4)
4(3)+(2)(4)

Now A* =kd—21

B -2 3 -2 ] 0
=k -2
“la a7 —z} 01 }
"1 ~21 [3k 2k 2 0
f— = —
4 —4| |4k 2k |0 2
1 =21 [3k-2 =2k
f— =
4 —4 Lk 2k~ 2}

Class X1l MATH www.esaral.com

|

£

M

21



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


¥Saral

JEE | NEET | CLASS 8 - 10 Download eSaral APP ’

Comparing the corresponding elements, we have:

Zk-2=1
=3k=3
=k=1

Thus, the value of kis 1.

Question 18:
4
0 —tanE
A=
tan il ()
If 2 and I is the identity matrix of order 2, show that
COScr  —SInc
IT+4= {! - A‘}{ . }
SN € COs
Answer
Class XI1 MATH www.esaral.com

22



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


¥Saral

JEE | NEET | CLASS 8 - 10 Download eSaral APP '

Onthe LHS.

OUn the B H.S.

COSGE sin g

(1-4)

51N o COS ¥

1 0 ]
o | a

- tan —
“3
b i
[ o
1 tan -
1 || cosa
o sin ¥
—tan— 1 |-
2

. ¥4
COsar +8Inga tan7

X )
COS ¥ tan — 4+ sincx
7

Class XIl MATH

s

2 ||| cosax —smne
SINg cosa

0

—sine |

cosar |

. o
—BINg + COosa tan —

(2)

51N tan — + oS
3

el

www.esaral.com
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L .o o o 174 L o
1= 2sin® — +25in — cos — tan — -2s5in—cos—+| 2cos” ——1 |tan —
2 2 2 2 2 2

. O o Lo e .o o L.
—| 2¢cos® ——1 |tan — + 2 51N —co0s 2sin —cos—tan—+1-2sin*
2 2 2 2 2 2 2 2
[ L L @ L@ 174 173
1-2sm” —+2sn° — =250 — 05—+ 250 — cos — — tan —
~ 2 2 2772 272
. o o 4 ¥y . g i ..
—25INn —COs—+ tan — + 281N — cos — 2sin” —4+1=2sin"—
| 2 2 2 2 2 2 2
[ @
] —tan
I
tan — ]
2

Thus, from (1) and (2), we get LH.S =R H.S.

Question 19:

A trust fund has Rs 30,000 that must be invested in two different types of bonds. The
first bond pays 5% interest per year, and the second bond pays 7% interest per year.
Using matrix multiplication, determine how to divide Rs 30,000 among the two types of
bonds. If the trust fund must obtain an annual total interest of:

(a) Rs 1,800 (b) Rs 2,000

Answer

(a) Let Rs x be invested in the first bond. Then, the sum of money invested in the
second bond will be Rs (30000 — x).

It is given that the first bond pays 5% interest per year and the second bond pays 7%
interest per year.

Therefore, in order to obtain an annual total interest of Rs 1800, we have:
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J
Tx (30000-x)] %0 | = 1800 {5.1_ rur|}rearzp“““'§’::]mm]
100

- Sx N T(JBUUG—I]
100 100

= Sx 4+ 210000 - 7x = 180000

= 210000 - 2x = 180000

= 2x = 210000 - 180000

= 2x =30000

= x = 15000

Thus, in order to obtain an annual total interest of Rs 1800, the trust fund should invest

Rs 15000 in the first bond and the remaining Rs 15000 in the second bond.

(b) Let Rs x be invested in the first bond. Then, the sum of money invested in the

second bond will be Rs (30000 — x).

Therefore, in order to obtain an annual total interest of Rs 2000, we have:

= 1800

5
[x (30000-x)]| " |=2000
7
100
Sr |, 7(30000-x)

= +
100 100
= 5x+ 210000 - 7x = 200000

= 210000 - 2x = 200000

= 2x = 210000- 200000

= 2x =10000

= x = 5000

Thus, in order to obtain an annual total interest of Rs 2000, the trust fund should invest
Rs 5000 in the first bond and the remaining Rs 25000 in the second bond.
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Question 20:

The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics
books, 10 dozen economics books. Their selling prices are Rs 80, Rs 60 and Rs 40 each
respectively. Find the total amount the bookshop will receive from selling all the books
using matrix algebra.
Answer
The bookshop has 10 dozen chemistry books, 8 dozen physics books, and 10 dozen
economics books.
The selling prices of a chemistry book, a physics book, and an economics book are
respectively given as Rs 80, Rs 60, and Rs 40.
The total amount of money that will be received from the sale of all these books can be
represented in the form of a matrix as:

180
12[10 8 10]| 60

| 40
=12[10x80 +8x 60 +10x 40]
=12(800+480+400)
= ]2{_[680]
= 20160

Thus, the bookshop will receive Rs 20160 from the sale of all these books.

2xn3xk,2x p, nx3 prk

Assume X, Y,Z, W and P are matrices of order , and

respectively. The restriction on n, k and p so that PY +WY will be defined are:
A.k=3,p=n

B. k is arbitrary, p = 2

C. p is arbitrary, k = 3

D.k=2,p=3

Answer

Matrices P and Y are of the orders p x k and 3 x k respectively.

Therefore, matrix PY will be defined if kK = 3. Consequently, PY will be of the order p x k.

Matrices W and Y are of the orders n x 3 and 3 X k respectively.
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Since the number of columns in W is equal to the number of rows in Y, matrix WY is
well-defined and is of the order n x k.

Matrices PY and WY can be added only when their orders are the same.

However, PY is of the order p x k and WY is of the order n x k. Therefore, we must have
p=n.

Thus, k = 3 and p = n are the restrictions on n, k, and p so that FY + WY wil pe
defined.

)
Assume X, Y, Z, W and P are matrices of order 2Xn,3%K, 2% p, X3 , and pxK

respectively. If n = p, then the order of the matrix TX =525
(A)px2(B)2xn(Cynx3(D)pxn

Answer

The correct answer is B.

Matrix X is of the order 2 x n.

Therefore, matrix 7X is also of the same order.

Matrix Z is of the order 2 x p, i.e., 2 x n [Since n = p]
Therefore, matrix 5Z is also of the same order.

Now, both the matrices 7X and 52 are of the order 2 x n.

Thus, matrix 7X — 5Z is well-defined and is of the order 2 x n.
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