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Ex.3.2

2 4 1 3 -2 5
QL  Let A= ,B= ,C=
3 2 -2 5 3 4

Find each of the following:
iYA+B (iA-B (i) 3A-C (iv) AB (v) BA
s 2ol s o
— ,C=
2 5 3 4
{ } [1 3} {2+1 4+3} 3 7}
MHA+B= =
2 3-2 2+5| |1 7
B 1 3 2-1 4-3] [3 1
(i) A-B = = .
oo Hais sas
{ } { 5} {3><2 3x4] [—2 5} {6 12}{—2 5}
(iii) 3A—C =3 — =
3 2 3 4 3x3 3x2| | 3 4 Ogm6 ||™al 42
3 6-(-2) 12-5 18 7
| 9-3 6-4| |6 2

wase |2 AT 3|_[2x1+4x(D) 2x3+4x5] [2-8 6+20
v = = =
3 2|2 5| |3x1+2x(<2) 3x342x5| |3-4 9+10

_[-6 26
-1 19

(V) BA= 1 3|2 4 B 1x2+3x3 1x4+3x2 B 2+9
Y |2 5|3 2| |-2x2+45x3 —2x4+5x2| |-4+15

[11 10
{11 2}
Q2. Compute the following:
s [ a b}{a b} i [aerb2 b2+cz}r[2ab 2bc}
-b a] |[b a a’+c’ a’+b’| |-2ac -2ab
L4 6y ie 6 cos?x sinx| [sin?x cos?x
i 2 2 156 " 2 Z ) [sinzx coszx}+ cos’ x sinzx}

M

.
0
2
a b a+a b+b]| [2a 2b
{b a} { } {—b+b a+a}:_0 Za}'
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a’+b* b?+c? 2ab  2bc a?+b?*+2ab b*+c’+2bc
(1 2, a2 2 2|t _ _ Tl a2, 2 2 | |2
a+c¢° a“+b 2ac —-2ab a‘+c°—-2ac a“+b“-2ab
| (a+b)*(b+c)? (X+y)> =x*+2xy + y?
(a—-c)’(a—h)’ (x—y)? =x"—2xy+Yy?
-1 4 -6 12 7 6 -1+12 4+7 -6+6 11 11 0]
(amy |8 5 16(+/8 0 5(=| 8+8 5+0 16+5|=|16 5 21
2 8 5 3 2 4 2+3 8+2 544 5 10 9_
| cos’x sin?x sin?x  cos®x| [cos®x+sin?x sinx+cos?x| [1 1
(V) | . 2 2o | T 2 I 2 2 o7
sinx  cos*x | |cos®x sin®x sin+cos’x  cos’x+sin®x| |1 1

Q3. Compute the indicated products.

a blla -b] ol 3 41 i 1 -2][1 2 3
O 1 allp a| @ 3[ Jai 1o g2 31
(2 3 4|1 3 5 2 1]
_ 1 @Pr
(iv) 3 4 5|0 2 4 (v) 3 2{ }
= N
4 5 63 0 5 -1 1
_ 2 -3
_ 3 13
(vi) } 1 0
-1 0 2
- 13 1
A3 ~[a blla —b] | axa+bxb ax(-b)+bxa
S0 alb a |, |-bxa+axb (b)x(b)+axa

| a®+b*> -ab+ab| [a’+b® 0
—-ab+ab b*+a® | . 0 a’+b*]

1 1 1x2 1x3 1x4
(i) [2] [234]=|2| [234]ix3=|2x2 2x3 2x4
3 A 3 " 3x2 3x3 3x4
23 4
=46 8
6 9 12 -

gig [1 2[[E 2 3] _[Dx2 1x24(-2)x3 1x3+(-Dx1
2 32 3 1], | 2x1+3x2  2x2+3x3  2x3+3x1l |
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_[1-4 2-8 3-2] [-3 4 1
“|2+6 4+9 6+3),, |8 13 9] °

234 1-35
(iv)|3 45 0 2 4

456] .13 05],
2x1+3x0+4x3 2x(-3)+3x2+4x0 2x5+3x4
=|3x1+4x0+5x3 3x(-3)+4x2+5x0 8x5+4x4+5x5
| 4x1+5x0+6x0 4x(-3)+5x2+6x0. 4x5+5x4+6x5]
[2+0+12 —6+6+0 10+12+20 14 0 42

=/3+0+15 -9+8+0 =18 -1 57
|4+0+18 -12+10+0 20+20+30 22 -2 70§ .
2 1 1 0 1] 2x1+1x(-1) 2x0+1x2 2x1+1x1
w13 2{1 ) 1| = 3x1+2x(-1) 3x0+2x2 3x1+2x1
-1 1 -23 “Ix1+1x(-1) -1x0+1x2 —Ix1+1x1]
2-1 0+2 2+1] 1 23
=3-2 0+4 3+2| =1 4 5
~1-1 042 -1+1| |2 2 0],
2 3
i) 3 -13) |1 | _[32+(Dx1+3x3 3x(3)+(-Dx0+3x1
-1 0 2], | “1x2+0x1+2%x3 —1x(-3)+0x0+2x1
3 1 3x2 e
_{ 6-1+9 —9+O+3} _{14 —6}
-2+0+6 3+0+2 |, [4 S5,
2 -3 3 -1 2 4 1 2
Q4. if A=|15 0 2 |,B=|{4 2 5|and C=|0 3 2 |thencompute
1 -1 1 2 0 3 1 -2 3

(A+B) and (B — C). Also, verify that A+ (B-C)=(A+B)-C.
1 2 -3 3 -1 2 1+3 2-1 -3+2

A4 A+B= |5 0 2 |+|/4 2 5|=/5+4 0+2 2+5
1 -1 1 2 0 3 1+2 -1+0 1+3

4 1 -1
A+B=l9 2 7
3 -1 4

3 1214 1 2] [3-4 -1-1 2-2
B-C=|4 2 5|-|0 3 2|=[4-0 2-3 5-2
2 0 3| (1 -2 3| |2-1 0-(23 3
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RHS.=(ath)-c

9 -1 5
2 1 1

:

3-1 -1-(2) 4-

4-4 1-1 -1-3
9-0 2-3 7-2
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2
2
3

1
3
-2

-1 |4
71-10
-1 4 1

4 1
=19 2
3

L.H.S.

00 -3
9 -1 5=
21 1
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o cos® sin6 . |sin6 —cos6
Q6. Simplify cos6 +sin®

—sin® cosO cos® sin®
cosO sinod . sin® —coso
A.6. .C0s0O . +sino .
—sin® coso cosO sin6

cor’6 cotfsin®| |[sin20 —sinOcose.
® :l:—cosesine cosze} J{sinecose sin” @ }
cos’0+sin“0  cosOsinO—sinOcoso
Lcosesine+sinecose cosz(i)+sin29}

3 1 0
1o 1
Q7. Find X and Y, if

] 70 3 0
0] X+Y= and X-Y =
{2 5} {O 3}

2 3 2 -2
(i) 2X+3Y:{4 0} and 3X+2Y:{ }

-1 5
AT (i)x+y—r O}
7. |, &

3 0
X—V =
Zlo 3

Adding €" (i) and (ii) we get,

7 0 3 0
X+Y+x-y= 2 5 + 0 3
7+3 0+0 10 O
=2X= =
2+0 5+3 2 8
1

1
N le 10 0 i EXlO EXO _ 5 0
212 8 1 1 1 4

—x2 —x8
2 2

Subtracting eq" (ii) from(i) we get,

7 0] [3 0
YON=5 5170 3

7-3 O—O}

XYy E {2—0 5-3

2
j— =
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1 1
212 2 1 1)< 11

) [z 3
(i)2x + 3y = 4 0l @

{2 ~2|
2X+2y =

1 5 (@3
Multiplying eqn by 2 and " (u)

2(23)2_23
X (2x+ 3y-) = 2 x
y 40

2x2 2x3}

= by {2><4 2x0

= 4x+ 6y = B g} — (iii).

e
3 x (3x+2y)=3x

1 5
Looxapy=| @ 32166
Y=13x() 3x5 | |-3 15

Subtracting eq" (iii) from (iv) we get,

tr oy-xroy)= | 00 || %@
X+ 6y—(4x = -
y Y71 3 15|78 o
6-4 —6-6 )
=5x = =
{—3—8 15—0} {—11 15}

1 1
1 o0l T2 12
1[ 2 —12} 2x W12 A A

5

1 1 -1
-11x= 15x=
R N

-11 15

Fromeq" (u);

2w 3 2 3 ZXE Zx(—gj
3y = 4 —-2X = - 5 5

0 40 2x(-11/5) 2x3
[23 % %
|4 o} —2% ;
2% 3-(2)
_4—(—2%) 0-6
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[5x2-4 3x5+24
| 5 5
4x5+22
L 5

[10-4 15+24
| 5 5
20+22

6 39
3q %xg %x?
%x%z %x(—B)

1 0
Qs. Find X, if Y { }and 2X+Y = [ 3 2}

A.8. Give, 2x+4 = { }

i ERInS PR L

1 1
—2X—= —2x—=
2 -2 -1-1
- XZ%LL 2}: i i{z J
I & -9 PL
2 2

1 3] [y 0] [5 6
Q9.Find x and y, if 2 £ =
0 x 1 2 1 8
) 13 y 0 6
A9. Given,?2 + =
0 x 1 2 18
2x1 2x3 . y 0] |56
2x0 2xx| [1 2] |1 8
2+y 640 |5 6
2x+2] [1 8
Equating the corresponding elements of the matrices we get,
2+y=5
=y=5-2=3

And2x+2=8
=2Xx=8-2

ol


www.toppersguru.com

www.toppersguru.com

6
= X=—
2
=X=3
X=3,y-3.
z 1 -1 3 5
Q10.  Solve the equation for x, y, zand t, |f2 +3 =3
t 0 2 4 6

A.10. Z 5
o 21
- |:2XX 2><2} {3x1 3x(— 1):| [3x3 3><5}
2xy 2xt 3 3x2 3x4 3x6
2x 2z 3 9 15
[Zy ZJ { } {12 18}
2x+3 2z-3 9 15
[2y+0 21+ 6}:[12 18}
Equating the corresponding elements of the matrices u get,

2Xx+3=9
=2Xx=9-3

6
= X=—

2
=3
22-3=15
=2z=15+3

18
= ==
2

~£=9

2y =12

12
= y=?:>

2t+6=18
=2t=18-6

:>2t:12:>t:%:
111 x 2yl 7 =129 fing the values of x and
) = ) t )

Q 3 y 1 5 ind the values of x and y

) 2 -1 10
A.ll. Given, X +y =
HE e
®= [y ]
3% y 5
2x- y| |10
3+ y| | 5]

Equating the corresponding elements of the matrices we get,
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2x-y =10 0]
3x+y=5 (i)
Adding (i) and (i) we get,
2X-y +3x+y=10+5.
=5x=15

:>X=E: =3
5
=5x=15
1
X=—5:>x:3
5

Putting x = 3 in (i) we gel,
2x3-y=10
=6-10=y

Xy X 6 4 X+y
Q12. Given 3 = + , find the values of x, y, zand w.
7 W -1 2w Z+W 3

) Xy X 6 4  xX+y
A.l12. Given, X = + .
Z W -1 2w z+w 3

3x 3y X+4 6+X+Yy
(B)=
3z 3w -1+2+w  2w+3
Equating the corresponding elements of the matrices we get ,

=Xx+4
2)( X+4 y=6+Xx+y 3z=-1+7+6
e 3y-y=6+2 3w=2w+3 3z-z=-1+3

= =4 — 2y=8 = 3w-2w=3 = 2z=2
= x=g = y=8/2 Saw=3 = 1=2/2
—~  x=2 =¥ V< = z=1

cosx -sinx O
Q13. IfF (x)=|sinx cosx 0|, show that F(x) F(y) = F(x +y).

0 0 1
cosx —sinx O
A13. Given, f(x)=|sinx cosx O]
0 0 1

cosy -siny 0
So, F(y) =|siny cosy O
0 0 1
cosx —sinx 0}/ cosx -sinx O
S f(X)f(y)=|sinx cosx O} sinx cosx O
0 0 11 0 0 1
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cos xcory + (—sinx)siny +0 cosx(—sin y) +(=sinx)cos y +0 cosx-0+ (sinx)-0+1x0
=4sinXxcosy +cosxsiny +0 sinx(=siny)+cosxcosy+0 sinx-0+cos
Oxcosy+0xsiny+1x0 0x(-siny)+0xcosy+1x0 0x0+0x0+0a
[cosxcosy—sinxsiny —[cosxsiny+sinxcosy] 0
=|sinxcosy+cosxsiny —sinxsiny-+cosxcosy 0
| 0 0 1
[cos(x+Yy) —sin(x+y) O] (- cos(x+ y)=cosxcosy —sinxsiny.
=|sin(x+y) cos(x+y) 0]4sin(x+y)=sinXxsiny + cosxcos.
0 0 1| |=sinxcosy+cosxsiny.

= F(x+Y)
Hence, F(X) — F(y) = F (x +Y)

Q14.  Show that

5 1|2 1 2 1|5 -1
(i) #

_6 713 4 3 4|6 7
1 2 3][-1 1 0 -1 1 01 2 3
(ii) 0100 -1 1|#/0 -1 1|0 1 O
_l 1 0|2 3 4 2 3 4]|1 1 0

_ 5 —1][2 1] [5x2+(-1)x3 5x1+(-1)x4
Al4.  ()LHS.= =
6 734 6x2+7x3 6x1+7x4

[10-3 5-47 [7 1
“[12+21 6+28] |33 34

RH.S = 2 1|15 1| | 2x5+1x6 2x(-1)+1x7
T3 4|6 7| |3x5+4x6  3x(-1)+4x7]|

10+6 -2+7. | |16 5.
{15+24 —3+28}[29 25}
*L.HS #R.H.S.
123-1 1 0
()LHS=|010[ 0 -1 1
1102 3 4
[Ix (=D +2x0+3x2 1Ix1+2x(-1)+3x3 1x0+2x1+3x4
=|0x(-1)+1x0+0x2 1x0+1x(-1)+0x3 O0x0+1x1+0x4
| Ix (1) +1x0+0x2 Ix1+1x(-1)+0x3  1x0+1x1+0x4
[-1+0+6 1-2+9 2+12] [5 8 14

| -1 1-1 1 -1 0 1
-110j|123

RHS=|0-11010
2341110
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—1x1+1x0+0x1 —1x2+|x|+0x1 —1x3+1x0+0x0
=10x1+(-1)x04 x1 Ox2+(-)x1H x1  Ox3+(-1)x0+1x0.
2x1+3x0+4x1 2x2+3x1+4x1 2x3+3x0+4x0

-1 -2+1 -3 -1 -1 -3
=l 1 -1+41 O0f={1 0 O
2+4 4+3+4 6 6 11 6

"LH.S#RH.S.
2 0 1
Q15. Find A’_sA+6lifA=|2 1 3
1 -1 0
2 0 1
A15. .Given,A=|2 1 3|
1 -10
2 0 12 0 1
A2=AA’=[2 1 3|2 1 3
1 -1 0/1 -1 0
2%2+0x2+1x1  2x0+0x1+1x(1) 2x1+0x3+1x0

=|2x2+1x2+3x1 2x0+1x1+3x(-1) 2x1+1x3+3x%x0
Ix24+(-1)x2+0x1 1x0+(-1)x1+0x(-1) 1Ix1+(-1)x3+0x0
[ 141 -1 2 5 -1 2

=|4+2+3 1-3 2+3|={9 -2 5

| 2-2 -1 1-3 0 -1 -2

So, a?>-5a + 6](ldentify matrix is of order 3 as a is of order 3)

5 -1 2 2 0@l 200

=9 -2 5|-52 1 3|+6/010

10 -1 -2 1 -1 0 001

R TS (1070 5 6 00

9 -2 5|-/10 5 15|+|0 6 O

0 -1 -2 5 -5 0 0 0 6

[5-10+6 -1-0+0 2-5+0
=19-10+0 -2-5+6 5-15+0
| 0-5+40 -1-(-5)+0 -2-0+6
1 -1 -3
=l-1 -1 -10
5 4 2
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1 0 2
Q16 IfA=|0 2 1 |provethat A>’—6A%+7A+21=0
2 0 3
1 0 2]
Al6. givenA=|0 2 1
2 0 3]
10 2][1 0 2
A2=AA=|0 2 1|0 2 1
2 0 3J|2 0 3

[1x14+0x04+2x2 1x0+2x0+2x0 1x2+0x1+2x3
=| 0x1+2x0+1x2 ax0+2x2+1x0 O0x2+2x1+1x3
| 2x1+0x0+3x2 2x0+0x2+3x0 2x2+0x1+3x3
[1+4 0 2+6 50 8

=12 4 243 |=|2 4 5
246 0 4+9] |8 0 13

50 8L 0 2
A'=AA=|2 4 5|0 2 1

8 0 13||2 0 3
5x1+0x0+8%x2 5x0+0x2+8x0 5x2+0x1+8x3
=| 2x1+4x0+5%x2 2x0+4x2+5x0 2x2+4x1+5x3
8x1+0x0+13x2 8x0+0x2+0x0 8x2+0x1+13x3
5+16 0 10+24 21 0 34
2+10 8 4+4+15|=|12 8 23

8+26 0 16+39 34 0 55
So, A>-6A2 + 7TA + 2|

21 0 34] [5 0 8 102 [1o00O
—128236245+7021+2010]
34 0 55| |8 013 |203] |[001
21 0 34] [30 0 48] [7 0 14] [2 0 O
=12 8 23|-[12 24 30|+|0 14 7[+/0 2 0
34 0 55| |48 0 78| [14 0 21| [0 0 2

[21-30+7+2 0-0+0+0 34-48+14+0
=112-12+0+0 8-24+14+2 23-30+7+0
|134-48+14+0 0-0+0+0 55-78+21+2
[0 0 O

=0 0 0|=0 (2000 matrix )

00O

He_nceproud
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7w A=S laa izt O findksothat AZ = kA 21
Q17. —4_2an —Ol,ln so tha =KA—
. 3 2
Al7. given A=
Lo

) 3 23 -2
A=A A=
i

[3x3+(-2)x4 3x(-2)+(-2)x(-2)
| 4x3+(-2)x4  4x(-2)+(-2)x(-2)

3 9-8 -6+4 3 1 -2
|12-8 -8+4| |4 -4
S0,A%= xA-2l.
1 -2 3 -2 10
= =u -2 .
4 -4 4 -2 01
1 -2 3x  —=2x 20 3x-2  =2X
= = - = .
4 4 4x  -2X 0 2 4x  -2x-2
Comparing the corresponding elements of the matrices we get
1=3x-2 -2=-2k 4=4x —4=-2x-2

=1+2=3X% :a:_—z = X=

i 7T-2X=-4+2
- 4
:>n=§ =>x=1 =u=1 :>x__—2
3 —2
=x=1 =>x=1
x=1
o
0 —tanE
Q18. IfA= , and 1 is the identity matrix of order 2, show that
o
tan— 0
Y
coso —sina
I+A:(I—A){_ }
SIna. cosa
0 —tan2
. 2 10
A.18. given, A= and | =
o 0 1
tan— 0
2
0 —tang 1 —tang
0 2 2
LHS=I1+A= L + =

tan— 0 tan i 1
2
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cotaw —sina 10 0 —tana/2 ||| cosa —Sina
RHS=(-A)| . = - .

sino.  cosa 01 tan o 0 sino.  cota
B 1 tan% cosa  —Sina
| tana/2 1 |lsina  cosa

(04 .
—tanExcotoHlxsma

smo/ ] smOﬂ2
coso+ —~<45xsina —sSino + coso
coso/ coso°2
sin%s, ] sin%;,
———<L2coso+SInat —%=sIina +cota
cosOﬂ2 cosOﬂ2

comcos%+sin %sina —sin OLCOS% +cosasin %

. . (04
(04 —.
1><cosa+tanésmcx 1><eS|noc)+tan2 cota

—tan %(—sin a)+1xcota

coso /2

—sin %COSO(.-FCOS%S"]

CoS %

o Sin O/2sinoc+cot(%com

cos%
cos( /) —sin(a—

%)

CcoS %

“. COS(X —ay) = COS XCOS Y +

coso/2 cos.O/2
sin(oc - %) cos(oc -

),

sinxsiny
sin(x — o) =sin Xcos y — C0s X

siny

_Qa (04
| cos-%, cos/2
(03 _in™
cos%, —sin%;
cos%,  cos® 1-tan %
ol 8 |= = LHS
= = N = L.H.S.
o o el
sin 5 cos 5 tan21
(04 (05
_cos 5 €0s%, |
coso. —Sina
','|+A:(|—A)|:_ :|
sino.  cosa

Q19.

A trust fund has ¥ 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 ¥ 30,000 among
the two types of bonds. If the trust fund must obtain an annual total interest of:

(a) 1800 (b) 22000

A.19.

let x be the investment in the first bond out of total ¥ 30,000.

(M) then, investment use for the second bond =3 30,000—x.
Hence, investment matrix A = [x 30,000—x],,
As there is 5% and 7% interest paid the first and second , (per year)

www.toppersguru.com
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| o [5% 2

The annual interest matrix B = =| 100
7%

24| 7/100

2x1

%00
%OO

= Annual total interest, AB = [x 30,000 — x|

=[x><i+(30000—x)xl}
100 100 ).,

_ 5x+2,10,000-7x  2,10,000 - 2x

100 100.
. . 210,000 - 2x
—Manual total interest =~ ———
100.
(a) Given, manual total interest =~ 1800.
g 210.000-2¢ )00,
100

—=%2,10,000 - 2x =%1.80,000
=" 210.000 —'180,000 = 2x

x—Z 30,000

=x =¥ 15, 000
~investment in first and second bond is x = 15,000 and ¥ 30,000 —x =¥ 30,000-% 15,000-% 15,000 respectively.
(B) given ,Annual total interest =~ 2000.
<2,10,000 - 2x
———— — =%2000.

100
=% 2,10, 000 - 2,00,000
=% 2,10, 000 X 2; 000 = 2x

oy =?10,500

=x =% 5,000
~investment in first and second hand is x = ¥ 5,000 and.3 30,000—x = 30,0003 5,000 = 25,000
respectively

Q20. 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.

Assume X, Y, Z, W and P are matrices of order 2 x n, 3 x k, 2 x p, n x 3 and p x k, respectively. Choose the
correct answer in Exercises 21 and 22.

A.20. Number of books matrix A = [10 dozen 8 dozen 10 dozen |
A=[10x12 8x12 10x12] {.1ldosen =12}
~[120 96 120]
80
Selling price of each book metric, B = | 60
40

3x1
~total amount received from selling all the books is
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80
AB=[120 96 120] 60

40 3x1
= [120 x 80 + 96 x 60 + 120 x 40]1.1
= (9600 + 5760 + 4800)
="20160
Order of matrices, X — 2xn
y —3xX
Z—>2xp
W—nx3
p— pXxX
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(A) k =3,p=n (B)’k is arbitrary, p =2
(C)pisarbitrary, k=3 (D)k=2,p=3

A.2l. For, PY + WY to be defined
(E) P - Ya,should be seen that number of columns of p
Should, be equal to no of nous of yi.e,[x = 3]
nx3and (PY)pxx)
similarity, in W ™3Y ®*we see thatno of columns of
W =no of rows in Y and (WY) n x x.
Again,PY + WY is defined if order of (PY) pxk and (WY)n x are the sameie P = n
S0, option a is correct .

pxk

Q22. If n =p, then the order of the matrix 7X —5Z is:
(A)px2 (B)2xn (C)nx3 (D)pxn

A.22.  The order of 7x-5z will be same as order of x and z
asx has order 2 x n and z has order 2 x p.and given n = p.
7x—5z has order 2 x n
~option b is correct.
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