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Exercise 3.2

1. Let

sy tlels i ]

Find each of the following:
()A+B

(i)A-B

(i) 3A-C

(iv) AB

(v) BA

Solution:

()A+B

F 4} { 1 3} [z+1
+ p—
3 20 122 5 3-2

(i) 3A - C

R I

(iv) AB
i e
(v) BA
H ﬂE ﬂ: (l—(:?:ﬂ?ﬂ
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2. Compute the following:

(i) [a b} [a b
+
-5 a b a

(i) [ g2+p’ b:+c:_+[ 2ab
a+c’ a+b| |[“lac
(i) [-1 4 -67 12 76
g 35 6|+ &8 0 5
2 B 5 3 2 4
(M [eos?x  sin?x| [sin?x
5 7 + 2
_siﬂ‘ x cos™ x cos™ x
Solution:
(i)
a & . a b a+a
-5 g b a _ —h+b
(if)
a*+br B+ {Zab
4 5 ) 2 +
a +ct g +b —2ac
a'+bh*+2ab b +ct 426
@+t —2ac  a+h=2ab

b+b
a+a B

)
BYJ U s NCERT Solutions for Class 12 Maths Chapter 3 Matrices

The Learning App

2bc
—2ab

Ccos™ x
sin” x

2a 2b
0 2a

2bc
—2ab
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(iii)
-1 4 -6 1276
8 5 16|+ 805
2 8 5| 324
-1+12 4+7 —6+6
= 848 540 1645
243 842 5+4
11 11 0
=16 5 21
510 9
(iv)

cos“x  sinTx sin” x
. . + -
sinT x Ccos™ x cos™ x

[cuﬁ‘ x+sinTx

sin” x+cos” x

NCERT Solutions for Class 12 Maths Chapter 3 Matrices

cos™ X
sin” x

sin” x+cos” x
cos” x+sin x
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3. Compute the indicated products:

b

a

a

(i)
b

[ PR A Y
o R B 4

0

(i)

[ =]

L=

https://byjus.com
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a(=b)+b(a)
(—5)(~&)+ala)

Ta —b (i) [1
b a} 2([2 3 4]
N 3
11 2 3
11231
T -3 57 Mo
0 2 4 3 2[ PO
-1 2
113 0 3 -1 1
2 -3
3
}1 0
,}
31|
—5 | ala)+b(?)
a ] | —b(a)+a(?d)
0
a’+b°
1(2) 1(3) 1(4)
= 12(2) 2(3) 2(4)
3(2) 3(3) 3(4)
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(iv)

23 471 -3 5
3450 2 4
4563 05

2+0+12 —-6+6+0 10+12+20
3+0+15 -9+8+40 15+16+25
4+0+18 -12+10+0 20+20+30

14 0 42
=18 -1 36
22 -2 70
(V)
21 1 23
s 5 10 1] L s
-1 2 1] R
-1 1 -2 20
(vi)

|

3
3 —-13 14 -6
1 0| =
-1 0 2 4 5
31
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i -1 12 4 1 2

4 2 35 0 3 2
5

2 0 3] andc= : ’

C). Also, verifythat A+ (B-C)=(A+B)-C.

1 2 -3
= 0 2
4fAa= L1 ' B=
Solution:
Find A + B:
1 2 -3 3 -1 2
5 0 2|+/4 2 5
1 -1 2 0 3

1+3  2-1 —3+2
=544 0+2  2+5
1+2 —1+0 1+3

4 1 -1
=9 2 7

3 -1 4
Find B-C:
3 -1 2 4 1 2
4 2 5|-0 3 2
2 0 3 1 -2 3
3—4 —-1-1 2-2
=4-0 2-3 52
2-1 0+2 3-3
-1 -2 0
-4 -1 3

12 0
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Verifythat A+ B-C)=(A+B)-C

LHS.=A+(B-C)

1 2 -3 -1 -2 0
5 0 2|+ 4 -1 3
1 -1 1 1 2 0

0 0 -3
“l9 -1 s
2 1 1

N
(=
I
(=
N
(=
| S

Ld
I

s

[a—

I

| ]

Lad

L.H.S. = R.H.S. (Verified).
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E g B 2.3
3 3 5 5
1:'A=lii;muas=é =8
3 3 3 5 & .5
ioah (583
5. mE - W B e
then compute 3 A - 5B.
Solution:
Find3A-5B:
- ; _ ;
2,2 23
3 3 55
124 124
313 3 3| 7|5 5 5
5 2 762
|3 3 |5 5 5]
2 3 5|2 3 5 000
=1 2 4|-1 2 4|=/000
7 6 2 7 6 2 0 0
6. Simplify

p cosf siné? sing sinff  —cosd
cos —sinf cos@? - cos? sinf?

Solution:

Simplify first matrix:

[ cos @ sinﬂ} cos’ @ cos @sin @
cosf| . = .
—sin cosf? —sinf@cos cos” @

Simplify second matrix:
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s sind  —cos@ sin’ @ —sinfcos @
sin . = ,
cos siné sin@cosd sin” @

Add results obtained from both the matrices, we get,

cos’ & +sin” @ cos @ sin & —sin @ cos &
—sin@cosd +sinfcosd cos” @ +sin” @

We know that, sin? x + cos?x = 1

o ]

This implies,

P cosfl sind +sind sind —cosf 1 0
cos —siné cosf o cos sind =[{] |]
7. Find X and Y, if:

30
(i)X+Y=L 5Lmolx-\(= [U 3}

L]

[ B

3 2 -2
(i) 2X + 3Y = L [J and 3X + 2Y = Ll 5}
Solution:

(i) Add both the expressions:

701030
(X+Y)+(X-Y)= 1+!; Nl

10 0
2N =

|12 8]

1 /10 0 A0
X=3 12 8l%I1 4
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0
5

3
0

-

X +Y)- {}(—Y}:[

0

)
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0
3

|

Y:l [4 0}_[2 D}
202 2] |1 1
2 3}
iy2x+3y=-" % (1)and
2 -2
3X +2Y = L 5} (2

Multiply equation (1) by 2,

H

Multiply equation (2) by 3

2k

23

10

46
g 0

4}{+6Y:2{

6

OX+6Y =73 3

Subtract equation (4) from (3)

46
eaE
12 12
5011 -15

6 -6 [-2 12
3 1517011 -15
S
T 5
= -11
} = 3
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We know that
23
2X +3Y = 4 0

Substituting the value of X

2 2 ‘152 +3Y=[2 3
11 40
it 3
= R

By further calculation

4 24
5 s | +3Y= 23
22 - 40
L 5
It can be written as
3y=[2 3]-/4 24
[4 U} 322
6
| 5
So we get
f 7. B
2—i 3+"—4 o
- 5 5 5
3Y = =
22 42
4+— 0-6 —
5 LS
Here
Y= |6 391 [2
15 51 15
342 6 | <
L5 1 LS

|

|
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[3 2} [1 g}
8. Find X.ify= *andax+y=L7 2
Solution:
[ 10]
2X=1| . ,|-Y
1 0] [3 2] [—2 -2
Ex:_—a 2] |1 4 :[—4 —2}
172 -2 -1 -1
X=— _
2[—4 —2} [—2 —J

Solution:

Solving left hand side expression, we get

1 3 v 0 24y 3]
2 +| =
0 x 1 2 1 2x+2

Now,

24y 6 [5 8
] 2v+2| |1 8

Find x and y:
Equate corresponding elements of the matrices:
2+y=5=>y=3

2X +2=8=>x=3

https://byjus.com
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10. Solve the equation for x,y ,zand t and if

[x z] _[1 -1 (34
2| | +3 =3|
ly ¢] lo 2| |4 6

L-

Solution:

[x z] _[1 -1 .

2| +3 =3

ly ¢] |o 2} |4 ﬁ}

[2x 2.:_-+3 -3 [9 15
2y 2] |0 6] [12 18

[2x+3 22-3] [9 15
2y+0 2:+6] [12 18

Find X, y, zand t by equating corresponding entries:

2X+3=9=>x=3
2y=12=>y=6
22z—-3=15=>7=9

2t+6=18=>t=6

HEHEN
X +¥ = 2
1. L2 11 L% _ find the values of x and v.

Solution:

https://byjus.com
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Find x and y by equating corresponding entries
2x—y =10 ...()

3x+y=5..(ii)

Add both the equation,

S5x=15=>x=3

Put value of x in equation (ii),

9+y:5:>y =4

I+w 3

q|i'r \:| { x b ]+[ 4 _r+_r]
12. Given L= "l L=h 2w © 1, find the values of x,y, zand w.

Solution:

X ¥ x b 4 I+v
3 = + '
i W -1 2w I+w 3

[31’ 3}':|_|: x+4 5+.T+_:L':|

3z 3w -l+z+w 2w+3

Find x, y, z and w by equating corresponding entries
IX=X+4=>x=2

3z=-1+z+w...... (1)

Jy=6+x+y..... (2)

3w=2w+3=>w =3

Put value of w in equation (1)
3z2=-1+z2+3=>2z=2=>z=1

Put value of x in equation (2)

Jy=6+2+y=>y=4,
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cosx —smmx 0
Fix)=|sinx cosx 0O
0 L] 1

13. If , Show that F(x) F(y) = F(x +y).

Solution:

Change xtoy

cosy —siny 0
Fly)=|siny cosy 0

0 0 1

cosx —sinx O|lcosy —siny 0
FEOFY) = |sinx  cosx  0||sin vy cosy DO
0 0 1 0 0 1

cos xcos v—sinxsin v+0 —cosxsiny—sin xcosy+0 0-04+0
sinxcos y+cosxsin v+0 —sinxsin v4+cosxcosy+0 04+040

0+0+0 0+0+0 0+0+1

cos I:.'l{+ J.'] —sin I:.T+ J.'] 0

= 5in[r+}'j cu5[1’+3.‘) 0

0 0 1
cos(x+v) —sin(x+y) 0
Fix+y) = sin(x+ yv) cos(x+ ) 0
0 0 '

F(x) Fy) =F (x+y)
Hence proved.
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14. Show that

(5 -|
(i)
6

. 2
Gy [0 1
11 0]

Solution:

() LH.S.: L‘

1 43 1][5
h 4]l 6

0

5 -1

7

Multiply both the matrices

[2
[Z 1

|3

I

R.H.S.:

(2)+7(3) 6

b}
6

.

Multiply both the matrices

2(5)+1(6)

3(5)+4(6)

[16 3
139 2%

2
3

L.H.S. # R.H.S.

(=1)+1(7)
(—1)+4(7)

|

7]

HifH

5

0

= o )
= L
ke o |
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Sl

1 2 3|[-1 1 0

01 00 -1 1

1 1 0|2 3 4
Multiply both the matrices

(i) L.H.S.:

1
G A
44..4.
o —
(20 B ==

14
1

0 -1 1
0

5 8
-1

|

R.H.S.:

LA T = =

| |
— Eppt

= 2 A~
= = =
]

=+ + =
A ) +
=P =Y
i b po—
+ T ™
e T+
— T e
i P |
_ ] —
e et ()
Tt
= -
L] v~ -+
+ + ¥
Eammet

- ==
— ,,.k
+o—=
L + —

L.H.S. # R.H.S.

15. Find A2 - 5A + 61, if Ais

— O

=

Lo I ' R
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Solution:
Find A2=A XA
2 0 1772 0 1
2 01 312 1 3
1 -1 0|1 -1 0
5 -1 2
"o -2 5
0o -1 =2
Find5 A
2 0 1 10 0
512 1 3|_-1|10 s
1 -1 0 5§ _5
Find 6l
100
60 10
00 1
Now,
S|
2
ATBA +6l=|9 -2
0 -1
1 -1
=|-1 -1
- 4

10 0 5 & 00

—-10 5 15|+/0 6 0

5 =50 006

https://byjus.com
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1 0 2]
A=(D 2 1
16.1f L1 " 1 provethat A3—6AZ+7A +21=0
Solution:
1 0 2]
A=(D 2 1
2 0 3
10271 0 2
A=AXA=l0 2 1|lo0 2 1
20 3|2 0 3

1+0+4 0+0+0 2+0+6
=10+0+2 0+4+0 0+2+3
2+0+6 0+0+0 4+0+9

B
5

5 0 87 30 0 48
eA=62 4 5 =112 24 30
8 013] |48 0 78

A = XA
5 0 & |[1 0 2
=l2 4 5 ||lo 21
8 0 13 20 3
21 0 34
=112 § 23
34 0 55
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Now

21 0 34 30 0 48 7 0 14 200
AL AR+ TA+21=[12 8 23|-[12 24 30 |+/0 14 7|+[0 2 0
34 0 55| |48 0 78| |14 0 21| |0 0 2
000
=0 0D
000
Which is a zero matrix.
Therefore, A3 — 6A2 + 7A + 21 = 0 (Proved)
{3 —2} [1 U}
17.11Aa= % “2land1=% 1 find k so that A2= kA - 2I.
Solution:
A2 = KkA -2l
3 =213 -2 3 -2 1 0
=k -2
4 =214 -2 4 -2 0 1
1 -2 3 k-2 -1k-0
4 —4| | 4k-0 -2k-2
Equate all the corresponding values to find the value of k,
1=3k-2=>k=1
2=-2k=>k=1
4=4k=>k=1
4=-2k-2=>k=1
The value of k is 1.
0 —t;anE
2
tan — 0
18. If A= 2 and | is the identity matrix of order 2, show that
) |cosr —sing
I+A=|_I—A_|{, }
TSN & COs

Solution:

https://byjus.com
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o
|+A:{ J+ -
tanE 0
2
1 —tanE
2
tanE 1
2
o
0 —tan —
1 0
l_A:LJ 1} 2
t;anE 0
2
1 t:anE
2
- tan — 1
2
Now,
R.H.S. =
1 tan &
(l_ﬂ)[msﬂf —Siﬂﬂf:|_ ﬂn? cosc  —sin &
sin o cos & - tan ? 1 sin ¢ Cos o

) o
Cos &f+sin r:rtan?

o .
—Ccos ¢tan ?+51n0f

o . R
CDES!'CDE?-FEIHQ'EIH?

) o
—51nﬁr+cusﬁrtan?

&
CoOs5—
5

. , o
—cu5r:!51n?+ sin QCDS?

&
COs5 —
q

) o
51ﬂatan:+cnscf

. o I
—s1in ac05?+cuﬁﬂr5m =

&
COs5 —
P

. . & o
s1f G¥sin ?+c05r_’xc05?

[
CoOs5—
5
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." a 'i: . _" a 1:
Ccos, of—— —sin | F——
A 2} L 2 )
o
cos— cos—
_ 2 2
o o [ o
sin| o —— cos, o——
! 2 ) ! 2 )
o
, cos— cos —
2 2
o
Ccos— —sin —
2 2
o o
Ccos— cos —
= 2 2
e
sin — Ccos—
2 2
o o
Cos— Cos—
L2 2
_ o
1 —tan —
- 2
o
{ tan — 1
L 2
L.H.S.

Hence proved.

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. 1800 (b) Rs. 2000

Solution:

Let x be the investment in first bond, then the investment in the second bond will be Rs.
(30,000 — x).

Interest paid by first bond is 5% per year and interest paid by second bond is 7% per year.
Matrix of investment [x  30000-x]

Matrix of annual interest per year is

https://byjus.com
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T
:>| ="

To obtain an annual total interest of Rs. 1800, we have

5
[x 30000-x]| 10

=

= 1800
T
100
Sx  7(30000-x
[ * A "‘J}:mm
100 100
9 .
210000-2x _ o
100

210000- 2x = 180000

x = 15000

The investment in first bond is Rs. 15,000

And investment in second bond is Rs. (30000 — 15000) = Rs. 15,000

To obtain an annual total interest of Rs. 2000, we have

7 = 2000
100
210000—23:: 2000
100
or x = Rs. 5000

The investment in first bond is Rs. 5,000

And investment in second bond is Rs. (30000 — 5000) = Rs. 25,000
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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. Assume X, Y, Z, W and P are matrices of order 2 x n, 3 x k,
2xp,nx3andp xk, respectively. Choose the correct answer in Exercises 21 and 22.

Solution:
Let the selling prices of each book as a 3 x 1 matrix
80
60
40}
Total amount received by selling all books

780 [807]
12[10 8 10]/60 [=[120 96 120] 60

40 | 40

=9600 + 5760 + 4800
= 20160

Total amount received by selling all the books is Rs. 20160.

21. 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) pis arbitrary, k =3 D) k=2,p=3
Solution:

Option (A) is correct.

PY + WY = P(order of matrix, p x k) x Y(order of matrix, 3 x k) + W(order of matrix, n x k)
Y(order of matrix, 3 x k)
Herek=3andp=n

22.1f n = p, then the order of the matrix 7X — 5Z is:
(A)px2(B)2xn(C)nx3(D)pxn
Solution: Option (B) is correct.

The order of matrices X and Z are equal, since n = p

The order of 7X —5Z is same as the order of X and Z.
The order of 7X — 5Z is either 2 x n or 2 x p. (Given n = p)
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