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CBSE Class-12 Mathematics
NCERT solution
Chapter - 3

Matrices - Exercise 3.2

2 4 1 3 -2 5
1.Let A= | B= _| C-= |.Find each of the following:
2 -2 3 3 4
()A+B
(i) A-B
(iii)) 3A-C
(iv) AB
(v) BA
_ (2 4] [ 1 3] [241 443 [3 7]
Ans.()A+B= |+ | = 1=l 4|
13 2] |2 5] [3-2 2+5] |1 7|
) [24] [ 1 3] [2-1 4-3] [1 1]
WAE3 2]7 2 57 [3+2 2-5/7[5 -3
i) 34 C 3'2 41 =2 5] 6 12] [=2 5] [6+2 12-5] [8 7|
111 -C= — = - = —
3 2_' 3 4_' 9 5_' 3 4_' 19-3 5—4_' 6 2_'
coans |2 2] 1 3] [P0 203)+4(5)]_[-6 26]
1v = = -
E 2_|'_—2 5_| 13(1)+2(-2) 3(3)+2(5)| [-] 19_'
o BA T1 32 47 [12)43(3)  1(4)+3(2) ] 11 107
\Y% = = —
| =2 5"3 2 i_['_—z_']2+i['_3_'] (—2)4+3(2) 111 2_|

2. Compute the following:
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a b a b
@) +
-5 a b a

a*+pt Bt [ 2ab 0 2bc
(ii) . k.

a+et gt +b —2ac  —2ab
-1 4 —6] [12 7 6
Gii) | 8§ 5 6|+ &8 0 5
2 8 5 3 2 4

(iv)

cos“x  sinT X

a b a b a+a b+b 2a
Ans. (i) + = =
- a b a —h+db a+a 0

[a:+b: .aﬁ+.:1} [Eab z.b.:}
(ii) +

a +c g +h —2ac —2ab

cos“x  sinTx sin° x  cosT X
+

| [
By
I

a +c —2ac a +b& —-2ab

) [ a*+bi+2ah B+ +2bc}_{[a+b]: (5 +.:]3}

-1 4 -5 12 7 6 —1+12 447 —-6+6 11 11 O
Gi) & 5 16|+ &8 0 5| =] E+8 540 l6+5 =16 5 21
2 B 5 3 2 4 2+3 8+2 5+4 5 10 9
cos-x  sin-x sin” x  cos-x
(iv) \ , | ; ; =
sin”x  cosT X cosTx  sinTx

cos“x+sin x  sinTx+cosTx 1 1
1 1

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

a bl|la —-b
@) | |
|—& al|lb a |
1]
a 22 3 4]
13
1o =271 2 3]
(iii) | |
'_2 3_'_2 3 1_
__2 3 —1___1 -3 5
Gv) |3 4 5|0 2 —1‘
I_—l 5 6_I_3 0 5_
[ 2 1] _
' 1 01
w, 3 2 |
-1 2 1
I_—1 1_‘ -
2 -3
3 =1 3|
(vi) | 1 0
=1 0 2]
: 131
[ blla —b
Ans. (i) | =
' c:r_'_.’;i a

:_(axa)+(b><b) (axb)Jr(bxa)]
(=bxa)+(axb) (=bx—-b)+(axa)

I a’+ b2 —ab + ab

| —ab+ab V¥ +a®
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B a? + b 0
0 a2
I 1(2) 1(3) 1(4) | [2 3 4
G 2([2 3 4]=2(2) 2(3) 2(4)|=|4 6 8
3 3(2) 3(3) 3(4)] L6 9 12

2(1)+3(2)  2(2)+3(3)  2(3)+3(1)| L& 13 9
23 471 -3 3

@ 3 4 50 2 4
456(3 0 5

2+0+12 —-6+6+0 10+12+20 14 0 42
=|3+0+15 —-9+8+0 15+16+25 (=18 -1 56
4+0+18 -12+10+0 20+20+30 22 -2 70

)

| R

1
w)
1

| R R
—k =
| I |

il
(- d [ -
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2(1)+1(-1)  2(0)+1(2)  2(D+1(1) | T1 2 3
= 13(0)+2(-1) 3(0)+2(2) 3(1)+2(1) |= 1 4 3
(-1)1+1(-1)  (-1)0+1(2) (-1)1+1(1) -2 20

2 —_
[3 -1 3}
(vi) 0
-1 0 2
3
[ 6-1+9 -9-0+3] [14 -6
—2+0+6 3+0+0! |4 =
1 2 -3 3 -1 2 4 1 2
4.IfA=|5 0 2 |.B=|4 2 SlandC=|0 3 2| then compute (A +B)
1 -1 1 2 0 3 1 -2 3

and (B - C). Also, verify that A+ (B-C)=(A+B)-C.

1 2 -3][3 -1 2 1+3  2-1 -3+2
Ans. A + B = |5 0 2+L: 50 = [5+4 042 245 =
1 -1 1|2 0 3 1+2 —140 143
41 -1
;-
3 -1 4
3 -1 2] 4 1 2] [3-4 -1-1 2-27 [-1 -2 0
B-C=|4 2 5|-/0 3 2|=4-0 2-3 5-2[=/4 -1 3
2 0 3| [1 -2 3] [2-1 0+2 3-3 1 2 0

Now,A+(B-0O=(A+B)-C
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M 2 =37 [-1 -2 0] [4 1 -17[4 1 2]
=[5 0 2+ 4 -1 3|=(9 2 7/|-[0 3 2‘
1 -1 1| |1 2 o [3 -1 4] [1 -2 3]
(-1 2-2 -3+07 [4-4 1-1 -1-2]
= [5+4 0-1 243 |=[9-0 2-3 7-2
[1+1 —1+2 1+0] [3-1 -1+2 4-3|
00 =37 [o 0 -3
= (9 -1 5|=|9 -1 5
2 1 1] |2 1 1]
— L.H.S. =R.H.S. Proved.
M2 5 [2 3 ]
3 1 3 s s
5.IfA= % % % and B = | 15 % % . then compute 3A - 5B.
7 2 rl
L5 25 VN
" 2 5 ] 2 3 7
3 1 3 5 5 1
— 1 2 4 1 2 4
Ans.3A-5B=3 3 3 3 -5 5 5 5
7 2 7 6 2
5 2 51 L5 5 %
2 3 572 3 5]
=11 2 4|-|1 2 4
7 6 217 6 2|
[2-2 3-3 5-57 [0 0 0
=|1-1 2-2 4-4|=|0 0 0
|7-7 6-6 2-2| [0 0 O
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o cosf sind| | [sinf@ —cosd|
6. Simplify: cos &, | |+sind .
| —sinf  cos# | lcos&  sing |
. [ cosf sind| | [sind —cosd]
Ans. Given: cos&| |+sin & . |
| —sin#  cos& | |cos&#  sing |
| cos' @ cos & sin & +] sin” @ —cos&sin &
- . +| .
| —sinfcosé cos*d | |cosfsind sin” &
Mol
o1 |

7. Find X and Y, if:

7 0] 3 0]
@X+Y= -|andX—Y= |
12 5] 0 3]

23] =2 —2]

(i) 2X +3Y=| | and 3X +2Y =
I_'I_ [:] |

Ans. (i) Given: X +Y= | |

Adding eq. (i) and (i1), we get

[7 o'+'3 0] [7+3 0+0] [10 0]
|2 5 | 0 3_|_'_2+D 5+3_|_'2 g
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Subtracting eq. (i) and (ii), we get

707 [30] [7-3 0-0] [4 0
%712 570 3/7|2-0 5-3]7|2 2

1 [4 0] [2 0]
= Y= 5= = |

272 2] 1 1

o
(ii) Given: 2X + 3Y = 0 | ..... @)
2 -2
and 3X+2Y=| | ... (ii)
Multiplyi () by 2,4X+6Y= 2 -2 46
ultiplying eq. (i ,4X +6Y = 2 =
plying eq. (i) by 4 D| g Dl

2 =2 6
Multiplying eq. (ii) by 3, 9X + 6Y = 3 [ ] = [
Eq. (iv) - Eq. (iii)
6 —6 4 6
=>5X = —
-3 15 8 0
6—-4 —-6-6 2 —12
3-8 15-0]| |-11 15

2 _ 12
gl 2 12| | 3 =
5111 15 _u g
5

[

Now, From eq. (i), 3Y = | — 2X
4 0
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2 12

2 3 T T F

_ 9| B 5
4 0 _ 1 3

4 24
2 3 5 —F
= 3Y= | ° °
4 0 _ 22 6
5
4 24
) 2—-5 3+ %
4+% 0—6
6 39
:>Y:l 5 5
31 42
2 -6
2 13
5 5
—= Y= 14 L
5
(3 2] 1 0]
8.Find XifY = |and2X+Y= |
| _1 | 2
"1 o
Ans. 2X+Y= |
|3 2
1 o]
— 2X = |—Y
=3 2
1 (3 2
= 2X = |- |
-3 2! |1 4
[ 1-3 0-2] [-2 =21
— 2X = |= |
| 3—-1 2—-4!| |—4 =2

Material downloaded from myCBSEguide.com.

9/22


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

1[-2 -2
= X= — |

24 -2
[ -1
_I_z _ll

| v 0] [5 6
9. Find x and }. if 2 - |= |
0 x| |1 2] |18
1 3] [» 0] [5 6]
Ans. Given: 2 |+ |= |
0 x| |1 2] |1 8]
j'z 6 [v 0] [5 6]
0 11’_' 1 2_"'_1 s_'
_ [2+y 6 | [5 6]
|1 e+x| |1 8

Equating corresponding entries, we have

24+v=%5and 2x+2=%8

= v=3-2and 2(x+1)=8

10. Solve the equation for . 1.7 and 1 if 2

. fx z| T
Ans. Given: 2 |+3-
| .L I. |

-

b £
+3
Vot

M

| 0
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[2x+3 2z-3] [9 15
— |=
| 2v+0 2¢+6 |

Equating corresponding entries, we have

2x+3=9 = 2x=09-3 = 2x=6 = x=3

And 2r-—-3=15 = 2z=15+3 = 2z=18 = =09
And 2v=11 = v=6

And 2r+6=18 = 2¢r=18-6 = 2r=12 = =6

. :\.’:33 .:L:ﬁ) 2293 Izﬁ

2 -1] [10 |
I x | +v | =| . | find the values of x and -
B2 L1 L
01 T Ty
Ans. Given: x| |+v| 1|=| . |
3
_ [2x] [—v]| [10]
EINEINER
_ [2x—v] [10]
'_3x+}-_|_'_5 _|

Adding eq. (i) and (i), we have §x+ =15 = =3

Putting x =3 ineq. (i), 9+v=5 = yv=—4
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_ X Vv x 6 4 x+ v | _
12. Given: 3 |: |+ | find the values of *. Y.Z and w.
lz w| [-1 2w]| |z+w ]
' x v [x 6 | [ 4 x+ v |
Ans. Given: 3 | = |+ |
lz w| |1 2w| |z+w 3 ]
[3x 3y ] [ =x+4 6+x+ v
| 3z 311'_-_'_—1+z +w w+3 |

Equating corresponding entries, we have
ix=x+4 = lx=4 = x=1

And 3y =6+x+y

= Jy=06+2

= 21y =8

= =4

And 3r=—-14+z4+w = Z2r—w=—=1 ... 1)

And 3w=2w+3 = w=3
Putting 1w=3 ineq. (i), 2zr—-3=-1
= 2lz=2 = =1

x=2,¥=4,z=1, w=3
fcosx —sinx 0]
13.f F(x)=|sinx cosx 0|, showthat F(x|F(v]=F(x+y).
| 0 0 1
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cos xcos V—sinxsin v +0

sifi x cos v+cos xsin v+10

cosx —sinx 0
Ans. Given: F(x)=|sinx cosx 0| ... ()
0 0 1
cosv —siny 0
Changing x to ¥ ineq. (), F(y)=|siny cosy 0
| 0 0 1
cosx —sinx 0 cosy —siny 0
LHS.= |sinx cosx Of+/siny cosy O
| 0 0 1] | 0 0 1

—cosxsinyv—sin xcosv+0 0-04+0

—sinxsin v+cosxcosy+0 04+0+0

= |sin(x+ ]
0

=F [J:+ V)

= R.H.S. [changing

14. Show that:

0+0+0

cos |:x+}'_] —sin [:.T+ J.'] 0

0+0+0 0+0+1

cos(x+y) 0
0 1

x to [:.T-l—}'_] in eq. (i)]

3
10
4fl1 10
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1
—
[}
- L]
[ |
IS
1
_ o _
—_
— =
_
: .-
+ o+
— L |
it
LT T
L]
—
i [
| DU
e [
-
—
o I o |
PR
LF T
I
1
1
— =
“=f
IS
1
—
-
_
LT

Ans. (i) LHS. = {
R.H.S. = [

(=1)+1(7)
(-1)+4(7

o B |

2(5)+1(8)
3(5)+4(6)

: _1}[ J

i >

1
3 4

2

. L.H.S. = RH.S.

2(3)+3(0)+4(0) |

2(2)+3(1)+4(1)

14 /22

Material downloaded from myCBSEguide.com.


http://mycbseguide.com/

% myC BSEguide.com

A Complere gride for CRSE stndrass

" L.H.S. = RH.S.
2 0 1
15. Find A2-5A + 6IifA= | 2 1
1 -1 0

2 0 112 0 1 2
Ans. A2-5A+6I=|2 1 3

1 -1 0f[1 -1 0

100

6[0 1 0

001

4+0+1 0+0-1 2+0+0 0 0 5] [6 00

h |
]

2+3 0+1-3 24340 |—|10 5 13|+|0 6 0

2-2+0 0-1-0 1-3+0 5 -5 006

9 -2 5 |—-10 5 15/+/0 6 0 =
o -1 -2 5 =50 006

r -1 2710 0 3 & 0 0

1 -1 -3
=|-1 -1 -10
|5 4 4
0 2

16.IfA—{ 2 1| provethat A3-6A%+7A +2I=0.
2 0 3

Ans. L.H.S. = A3 —6A% + 7A + 21
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1 0210210 2 1 0 21 0 2 1 0 2 1 00
=|0 2 1{|0 2 1}|0 2 1(-6/0 2 1||0 2 1(+7/0 2 1|+2/0 1 0
20 311203112 03 20 3|12 0 3 2 0 3 0 01
1+0+4 0+0+0 2+0+6 |1 0 2 1+0+4 0+0+0 2+40+6 | |7 0 14| (20 0
0+0+2 0+4+0 0+2+3(0 2 1|-6/0+0+2 0+4+0 0+2+3|+0 14 7|+ 0 2 0
2+0+6 0+0+0 4+0+92 0 3 240+6 0+0+0 4+0+9| (14 0 21] |0 O 2

5+0+16 0+0+0 10+0+24 30 0 48 T+2 0+0 14+0
=| 2+0+10 0+8+0 4+4+15 |—|12 24 30 |[+|0+0 14+2 T+0
§+0+26 0+0+0 16+0+39| |48 0O 78 14+0 0+0 21+2

21 0 34 30 0 48 9 0 14

= 12 &8 23(—|12 24 30 |+ 0 16 7 =
34 0 35] |48 0 78 14 0 23

21-30 0-0 34-48 9 0 14

12-12 8§-24 23-30 [+|0 16 7

34—-48 0-0 55-78 14 0 23

-9 0 14 9 0 14 —9+9 0+0 —-14+14
=10 =16 -7 |+0 16 7 |=|0+0 -16+16 —7+7
=14 0 =13 14 0 23 -14+14 0+0 —23+13

000
=0 0 0} =0(Zero matrix)
000

=R.H.S. Proved.
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_ ¥
17.1fA= | , | and 1= 1|=ﬁndﬁfsothat‘ﬂL:=,E.;ﬂL—jI_
3 _o _ _
Ans. Given: A = |andI: |
4 =2 ' 1
3 =213 =21 [3 =2 1 0]

At=jA-21 =

j'ﬁ—s-ﬁ+f_ﬁk-q£'ﬁ 0
Lu—a-ﬁ+ﬂ_gm —HJLD ﬂ
M =27 [3k-2 -2k-0]

—

4 —4|:L4k—0 —Ek—EJ

Equating corresponding entries, we have
3k—-1=1 = 3k=3 = k=1

And 4jr=4 = k=1 and -4 =-2k-2

= 2ik=2
= k=1
k=1
_ 27
18. If A = ~ | and I is the identity matrix of order 2, show that
o
| tan — 0
L2 i
. Tcosex —sinex |
[+A=(1-A) | .
' '_5111 i Cos &
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Ans.L.HS.=1+A-= .

Now,I-A= |

. ._l.".l.'.'ISr_’J."'
RHS.=[I-A J

| sin o

, o
| cos & +s1in & tan —

ox .
—C0s o tan ?+5111 o

. G
5111 —

Cos—
2

.
5111 —
5

+sin o
o
cos—
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o
1 D_ :I:] —tﬂ.ﬂ—
|+ -
1 o
- ltan— 0
' Sf_ —
10 —tan — 1
or
tan — 0 | —tan —
2 1L
. 1 tan
—s5in &
EDSGf!
- —tan — 1
L 2
, o
—sin & +Cos & tan —
; (s
51nr::-:tan?+cnsﬂ:
-y
Sifn —
— st O+ COS & =
Cos —
2
. e
Si —
. 9
sin & = 4+ COS &
o
COs —

| COS &

| sinof

—s5in &

COs &
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_ o, . O . o . O
COs & Cos — +51n & sin — —S5if X COS5s — +Cos & sin —
¥ ¥ ¥ ¥
o o
cos— Cos —
i | i |
R . o . R ¥
—COS X s1n — + SN & Cos — SI (¥ S —+ COs & Cos —
| ¥ ¥ | ¥
o ¥
Cos — Cos—
¥ ¥
’ o) | a _ . ﬁ_
or (i [ o o
Cos— Cos— | cos— Cos —
¥ ] ¥ ¥
i o [ o) .o o
sin, &F — — cos, of—— i — cos —
| ¥ ! | ¥ ! | ¥ ¥
o ¥
{ COs— Cos —
, n:n:157 cos — | - -
o
1 —tan —
=
o
tan — 1
| 4

L.H.S.=R.H.S. Proved.

19. A trust fund has Rs 30,000 that must be invested in two different types of bond. 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 in two types of bonds, if
the trust fund must obtain an annual interest of (a) Rs 1800, (b) Rs 2000.

Ans. Let the investment in first bond be Rs x, then the investment in the second bond = Rs

(30000 - x)

5
Interest paid by first bond = 5% = ﬁ per rupee and interest paid by second bond = 5% =
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— per rupee.

100

Matrix of investment is A = [J: 30000 I]], .

‘mm‘
%L‘JD_H

“\\il

Matrix of annual interest per rupee B =

Matrix of total annual interest is AB = [J: 30000—

[8x+210000—Tx | [210000—2x]

| 100 1717100 |

i : 210000-2x
. Total annual interest = Rs
100
¥ ¥
(a) According to question, — : EH:;[:[I:I[:[I:I ~* _1800

= 210000— 2x=180000
= x=13,000

Therefore, Investment in first bond = Rs 15,000

And Investment in second bond = Rs (30000 — 15000) = Rs 15,000

9 i, I
(b) According to question, — : DDI?]?] =X — 2000

= 210000 —2x= 200000
= x=235,000

Therefore, Investment in first bond = Rs 5,000
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And Investment in second bond = Rs (30000 — 15000) = Rs 25,000

20. The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics

books, 10 dozen economics books. Their selling prices are ~ 80, ° 60 and ~ 40 each

respectively. Find the total amount the bookshop will receive from selling all the books

using matrix algebra.

Ans. Let the number of books as a 1 X 3 matrix B =

10 dozen 8 dozen 10 dozen
110 = 12=120 8 x 12=96 10}{12:120_'

80
Let the selling prices of each book as a 3 x 1 matrix S = | 60
40
180
". Total amount received by selling all books = BS = [1 20 96 12[]] 60
| 40

= [120(80)+96(60)+120(40) | = [9600 +5760+4800] = [20160]

Therefore, Total amount received by selling all the books = Rs 20160

21. The restriction on 7. % and 7 so that PY + WY will be define are:
A k=3 p=mn

(B) I is arbitrary, p =2

(C) P isarbitrary, I =3

@ k=2.p=3

Ans. Given: x, . V. ..Z, W
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Now, py+wy =p, . %V,

On comparing, =3 and 2 =17

Therefore, option (A) is correct.

22.If 1 = . then order of matrix 7X - 5Z is:
A p=l
B) 2=n
(©) nx3
(D) o A
Ans. Here " = ' (given), the order of matrices X and Z are equal.
7X — 5Z is well defined and the order of 7X — 5Z is same as the order of X and Z.
". The order of 7X — 5Z is either equal to 2 s 3; or 2 p
But it is given that 7 = [

Therefore, the option (B) is correct.
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