[ NCERT - Exercise 3.2

2 4 13 -2 5
1.LetA_[3 2],3_{2 5],c_[ 3 4}

Find each of the following :

(i) A+B

(i) A—B

(iii)) 3A— C

(iv) AB

(v) BA

Here, Aisa2 2 matrix, Bisa?2 2 matrix and C is a2 2 matrix. So, A, B, C are comparable.

®

R I Prestise] U EEY

N RN E Sy Y

2 4 -2 5 6 12 -2 5
3A_C_3{3 2}_[ 3 4]_{9 6}_[ 3 4]
[6+2 12-57 [8 7
T19-3 6-4 | |6 2
(iv)
ap— |24 1 3] [2x144x(=2) 2x344x5

13 2 -2 5| | 3x14+2x(+2) 3x342x5
[2-8 64+20] [ -6 26
T 13-4 9410 | | =1 19
(v)

m=[ 5 5[5

4
2
_[ 249 446 }

I-
b

—2x24+5%x3 —2x4+5%x2

: ]

{ 1%x2+3x%x3 1x443x%x2 }
11
11

—-4+15 —-8+10

2. Compute the following s

o % el

(ii) [ a +b2 b2+c ] + [ 2ab 2bc }
@A+ a +b2 —2ac —2ab
-1 4 12 7 6
(iii) 8 5
8

)[cosx smx}+{smx cosx}

sSimn~x  COS™Xx COS™Xx S x

SOLUTION |
@)

a b a b| | ata b+b | | 2a 2b
Wehave’[—b a}+{b a}{—b—i—b a—&—a}{ 0 Za}



P+ P+ 2ab  2bc a>+b*+2ab B>+ +2be (a+b)* (b+c)*
We have, 2,2 2,342 = 2, 2 2,32 =
a“+c* a +b —2ac  —2ab a“+c*—2ac a“+b°—2ab
(iii)
-1 4 -6 (12 7 6 —1+12 447 —-6+6 11 11 0
We have, 8 5 16 |+ 8 0 5| = 8+8 540 16+5 |[=] 16 5 21
2 8 5 | 3 2 4 24+3 842 544 5 10 9
(iv)
We have cos’x  sin’x [ sin’x  cos®x
" | sin’x  cos’x | cos’x sin’x
. cos?x+sin?x  sin’x + cos’x 11
| sin’x+cos’x cos’x+sin’x | | 1 1
. Compute the following products.
(i)
[ a b a —b
| b a b a
(i)
[ 1
2 ([2 3 4]
| 3
(iii)
1 =2 1 2 3
|12 3 2 3 1
2 3 4 1 -3 5
iv)| 3 4 5 0o 2 4
4 5 6 3 0 5
2 1
w3 2[4 0]
-1 1
[ 3 -1 3 2 3
(vi) 1 0 2 1 0
3 1
SOLUTION |.:
(i)
a b a —b
Wehave,[_b a}{b % ]
[ 2+ —ab+ab ] [ &+ 0
T | —ab+ab B2 +a* | 0  d>+b?
1 1x2 1x3 1x4 2 3 4
(ii)Wehave, | 2 |[2 3 4]=]2x2 2x3 2x4 |=|4 6 8
3 3x2 3x3 3x4 6 9 12

2 3 2 31

] Ix14+(=2)x2 1x24(=2)x3 Ix3+(-2)x1
B 2x14+3%x2 2x2+3x%3 2x34+3x1

[ 1-4 2-6 3-2] [ -3 -4 1
| 246 449 643 | | 8 13 9

(iv)

Wehave,[1 2}[1 2 3]

2 3 4 1 -3 5
345 2 4
4 5 6 30 5



[ 2x143x0+4%x3 2x(=3)4+3x24+4x0 2x5+3x44+4x5 2412 —-64+46 10412420
= | 3x14+4x0+5x3 3x(=3)+4x2+5x0 3x5+4x4+5x%x5 3+15  —-9+8 15+16+25
| 4x145x0+6%x3 4x(=3)+5x2+6x0 4x5+5x446x5 4+18 —12+10 20+20+30

(14 0 42
= 18 —1 56
22 2 70
2 1 Lo 1 2x1+1x(=1) 2x0+1x2 2x1+1x1
W | 3 2 {_1 5 1]: 3x142x(=1) 3x0+42x2 3x142x1
-1 1 —IxI+1x(-1) —1x04+1x2 —IxI+1x1
2—-1 2 241 1 2 3
= 3—-2 4 342 |= 1 4 5
-1-1 2 —-1+1 -2 2 0
(vi)
{ 3 -1 3] ? 703
-1 0 2 31

[ 3x24 (1) x143%x3 3x(=3)+(—1)x0+3x1
T —1x240x142x3 —1x(-3)+0x0+2x1

[ 6—1+9 —9+0+3]_[14 —6]

—240+6 3+0+42 4 5
1 2 =3 3 -1 2 4 1 2
IfA=| 5 0 2 ,B=|4 2 5 |andC=| 0 3 2 |,thencompute (A + B)and (B—C). Also, verify that A
1 -1 1 2 0 3 1 =23

+(B-C)=(A +B)-C.

Here, A, B and Cis a3 3 matrix. So, A, B and C are comparable. So, (A + B), (B—C), A + (B—C) and (A + B )—C are defined
and each one is 3 X 3 matrix.

1 2 -3 3 -1 2 41 =1 3 -1 2 4 1 2 -1 =20
A+B=|5 0 2 |+|4 2 5|=|9 2 7 |B-Cc=|4 2 5|-|0 3 2|=| 4 -1 3
1 -1 1 2 0 3 3 -1 4 2 0 3 1 -2 3 12 0
(1 2 3] [-1 =2 0 0 0 -3
A+B-C)=|5 0 14 -1 3|=]9 -1
1 -1 1 b1 2 0 2 1 1
(4 1 1] [4 1 2 0 0 -3
A+B)-C=1]9 2 7 |=]0 3 2|=[9 -1 5
3 1 4 1 -2 3 2 1 1

Hence, A + (B—C)= (A + B)—C.

2 & 5 2 3 |
3 3 55
IfA+ 1 % i and B = l % ﬂ , then compute 3A — 5B.
3 3 3 5 55
7 5 2 7 6 2
3 3 555
SOLUTION |.:
2 | 5 2 3 |
3 3 55
3a—sp=3| L 2 4| _s| 1 24
3 3 3 5 55
7 ) 2 7 6 2
3 3 L5 5 5
2 35 2 3 57 0 00
=|1 2 4 |—-]11 2 4|=|1000
7 6 2 7 6 2| 0 00




6. . Simplify,cos [ —sin@® cos@ cos O sin O

'SOLUTION |

We have, cos 0 [

cos® sinO } . { sin@ —cos0 }
+sin 0

cos® sin@ }—&- ) 6{ sin6 —cose}

—sin® cosO cos® sin6
[ cos’6 sin 6 cos 6 sin”6 —sin6cos 0
~ | —sinBcosO cos’ sinf cos 0 sin’@
o cos’6 +sin’0 sin B cos @ — sin 6 cos O
~ | —sinBcosB+cosOsinb cos?0 +sin’@
1o
101

7. Find X and Y, if

(i)X—&—Y:{7 O}andX—Y:[g }

0
2 5 3
. 2 3 2 =2
(11)2X—|—3Y—{4 O}and3X—|—2Y—[_1 5 }
SOLUTION |.:
1)
. 7 0 .
We are given that X +Y = [ ) s } (1)

and X — Y = [3 g]..(ii)

Adding (i) and (ii), we get

(x+y)+(x_y)={7 0%{8 g}:zx:{lo g]:x:“ 2]

25

Subtracting (ii) from (i), we get
7 0 30 4 0 2 0
iﬁy{z 5}{0 3}{2 2}§Y_[1 1]

5 0 2 0
Hence,X—{1 4}andY_{l 1}

(i) We have, 2X +3Y = [ i 3 ] (1)

-1 5
Adding (i) & (ii), we get

2 3 2 =2
5X—|—5Y—{4 O}—F{—l 5]

and3X+2Y:{ 2 2}

41 174 1
3 S}éXJrYS{?’ 5].(111)

Subtracting (i) from (ii),

¢5X+5[

W%MK+M%M+WF{% ?}_V ﬂ

éXY{_g gs}ﬁw

Finally, adding (iii) and (iv), we get
1r4 1 0 -5
2X_5[3 5]+[—5 5}

=2X =

| LWl &~
— | —
+
—
=
I
W
[E—



10.

4 1 5 4 —24
- 5 5 5 5
M 5 145 2
5 5
4 —24 2 —-12
1 — —
_ - 5 5 — 5 5
“X=31 > ) =X=1 1 .
5 5
Subtracting (iii) and (iv), we get
174 1 0 -5
2Y‘s[3 5]_[—5 5}
4 1 4 26
-5 5 05 1_|5 5
=W=13 1 +[5 —5} 8
5 5
4 26 2 13
1 — — — JE—
-1 5 5 — 5
=Y=31 3 = | ia
— —4 — =2
5 5
2 —-12 2 13
_| 5 5 | 5 5
Hence, X Rt ; Y= i ,
5 5
. . 3 2 1 0
.Fde,lfY—[1 4]and2X—|—Y—{3 2]

We are given that, Y = { :;’ i } ..(1)

1 0 ..
and 3X +Y = [ 3 9 } .(i1)

Substuting the value of Y in (ii), we have

3 2 1 0 1 0 3 2

2X+{1 4]_{—3 2]2>2X_[—3 2}_{1 4}

-2 2 1T =2 -2
;szx_{_é‘ _z]éXzz{_‘l _2}

-1 -1
Hence, X = [ o 1 ]
. . 1 3 y 0] |5 6
.F1ndxandy,1f2[0 x]Jr[l 2}_[1 8}
SOLUTION |.:

1 3 0 56
WehaveZ[O x}—i—[ 2]_{1 8}
N 0 |5 6 N 2

11 8

:>2+y—5and2x+2—8
=y=3andx=3
Hence, x =3 and y = 3.

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

2[5 i)l )=l ]

'SOLUTION |



11.

12.

13.

[y el 2 ]-l0 E
:{?yc Z}*[g 63}:{192 ig]
{2x+3 21—3}[9 15]
2y4+0 2t+6 12 18

Now,2x+3=9=2x=6=x=3
2z—3=15=2z2=18=2=9
2y=12=y=6
2t+6=18=2t=12=1t=6
Hence,x=3,y=6,z=9and t =6.

Ifx[ § ]+y[ 711 ] = [ 150 } ,find the values of x and y.

SOLUTION |.:
2 —1 10
Wehave,x{s}—i—y[ | }—[5 ],

2x -y | | 10 2x—y | | 10
SR I
=2x—y=10.() and 3x+y =35 ..(ii)

Solving (i) & (ii), we getx =3 andy=—4
Hence, x =3 and y =— 4.

. x oy | _| x 6 4 x+y
st 2]=[ % £ )+[.4 )
find the values of x, y, z and w.

3[}; vyv]:[xl 26w]+[zjw x—;—y]
{3x 3y]:[ x+4 6+x+y}
3z 3w —l4+z+w 2w+3

Now,3x=x+4=2x=4=x=2

3y=6+x+y=2y=x+6=2y=2+6

=2y=8=y=43w=2w+3=>w=3
3z=—1+z+w=>22==-
1+3=>2z=2=2z=1

Hence,x=2;y=4,z=1and w=3

cosx —sinx 0
If F(x) = | sinx cosx O [ ,then show that F(x)-F(y) =F(x +y).
0 0 1
SOLUTION |.:
cosx —sinx O
We are given that, F(x) = | sinx cosx 0
0 0 1
cosy —siny 0
Now, F(y) = | siny cosy O
0 0 1
cosx —sinx 0 cosy —siny O

= F(x)-F(y)=| sinx cosx O siny cosy O
0 0 1 0 0 1



14.

15.

CcOSXxcosy —sinxsiny —sinycosx —sinxcosy 0
= | sinxcosy-cosxsiny —sinxsiny4cosxcosy 0
0 0 1

cos(x+y) —sin(x+y) 0 cos(x+y) —sin(x+y) O
= | sin(x+y) cos(x+y) 0 | Also, F(x+y)=| sin(x+y) cos(x+y) 0 | .. Fx) -F(y)=Fx+y).
1 1

0 0 0 0
Show that
5 —1772 1 2 115 —1
(1)[6 7“3 4}7é[3 4“6 7}
1 2 3 -1 1 0 1 1 0 1 2 3
o 1 0 0 —1 1|£| 0 -1 1 010
110 2 3 4 2 3 4 110
SOLUTION |:

®

5 -1
LetA[6 7 }andB[

and

BA[z 1“5 —1}{ 1046 —2+7][16 5}
3 4 6 7 15424 —-3428 39 25

Hence, AB # BA.

(ii)

2
3

o=
[ I
S
o]
| —
AN
J
I
| —]
[SSIN NS
o=

[10-3 5-47 [7 1
T 12421 6428 | | 33 34

1 2 3 1 2.3 -1 1 0
LetA=| 0 1 0 |andB= =AB=| 0 1 O 0 -1 1
1 10 1 1 0 2 3 4
[ Ix(=1)+2x04+3%x2 1x14+2x(=1)+3x3 1x0+2x1+3x4
=] Ox(—=1)+1x0+0x2 Ox14+1x(—=1)+0x3 0x0+1x1+0x4
| IX(=1)+1x0+0x2 1Ix1+1x(~ 1)+0><3 Ix0+1x14+0x4
[ —14+04+6 1-2+9 04+2+12 ] 14
=| 0+04+0 0-14+0 O0+140 | = 0 —1 1
| —1+0+0 1-14+0 O0+1+0 | L —1 0 1
-1 1 0 1.2 3 [ —1x1+1x040x1 —1x24+1x1+0x1 —1x3+1x0+0x0
andBA=| 0 -1 1 0 I 0f=| Ox1-1x0+1x1 Ox2—-1Ix1+1x1 0x3—-1x0+1x0
2 3 4 11 0 | 2x1+3x0+4x1  2x243x1+4x1  2x3+3x0+4x0
—1404+0 —-241+40 —-3+4+0+4+0 -1 -1 =3
=| 0-0+1 O0=1+1 0-040 |=|( 1 0 O
24+0+4  443+4 6+040 6 11 6

Hence, L.H.S.# R.H.S.

2 0 1
Find A2 —5A+6IfA=|2 1 3
1 -1 0
SOLUTION |.:
1
We are given that A = 3
0
2 0 1 2 0 1
SAT=A-A=|2 1 3 2 1 3
1 -1 0 1 -1 0

2x24+0x2+1x1 2x0+0x1+1x(—1) 2x140x3+1x0
2x24+1x243x1 2x0+1x143x(-1) 2x14+1x343x0
IX242x(=1)+0x1 1x0+(=1)x1+0x(=1) 1x14+(=1)x3+0x0



44+0+1 04+0-1 240+0
44+2+3 0+1-3 2+4+3+0
2-24+0 0-1+0 1-3+0

5 -1 2 2 0 1 100 0 5
9 -2 5 SA=5|2 1 3 |=|10 5 15
0 -1 -2 1 -1 0 5 -5 0

1 00 6 0 0
6I=60 1 0|=]0 6 0
0 0 1 0 0 6
5 -1 2 0 0 5 6 0 0
AP—5A+6I=19 -2 5 |—=]10 5 15|+|0 6 0
0 -1 -2 5 -5 0 0 0 6
-5 -1 -3 6 0 0 1 -1 -3
= -1 =7 -10|+]0 6 0]=]|-1 -1 =10
-5 4 -2 0 0 6 -5 4 4
1 0 2
.IfA=| 0 2 1 |,provethat A’ —6A%+7A+2I =O.
2 0 3
SOLUTION |
1 0 2 1 0 2 1 02
We are given that, A= 0 2 1 =A2=AA=|0 2 1 02 1
2 0 3 2 0 3 2.0 3

[ Ix140x04+2x2 Ox14+0x240x2 1x24+0x1+2x%x3
=] Ox14+2x04+1%x2 O0x0+2x24+1x0 O0x2+2x1+3x1
2X1T+0x0+3%x2 2x04+0%x2+3%x0 2x2+0%x1+3x3

1+0+4 04+0+0 2+0+6 50 8
=1 0+0+2 0+4+0 0+2+3 |=|2 4 5
| 2+0+6 04+0+0 44049 8 0 13
5 0 8§ 1 0 2 SX1+0x0+2%x8 5S5x04+0x24+8x0 5%x24+0x1+8x%x3
Now,A>=A%2.A=|2 4 5 0 21 | =] 2x14+4x0+5%x2 2x0+4x2+5x0 2x2+4x14+5x%x3
8 0 13 2 0 3 8x1+0x0+13x2 8x0+0x2+13x0 2x8+1x0+13x3
5404+16 0+0+0 10+0+24 21 0 34
=| 240+10 0+8+0 4+4+15 |=| 12 8 23
8+0+26 0+0+0 1640439 34 0 55
21 0 34 50 8 1 0 2 1 00
NowLHS. =A% —6A2474+2I=| 12 8 23 | -6 2 4 5 |+7/0 2 1 [+2l0 1 0
34 0 55 8 0 13 2 0 3 0 0 1
[ 21 0 34 30 0 48 7 0 14 2.0 0
=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 0—0 34-—48 742 040 1440 -9 0 -—14 9 0 14 0 0
= 12-12 8-24 23-30 |+| 0+0 1442 740 |[=| 0 —-16 -7 |+| 0 16 7 |=]0 0
34—-48 0-0 55-78 1440 040 21+2 14 0 =23 14 0 23 0 0

0=R.H.S

Hence, proved.

13 =2 {1 0 2 a4
.IfA—[4 _z}andl—[o 1],ﬁndksothatA =kA =2I.
SOLUTION |.:
. 3 -2 1 0
We are given that, A = [ 4 ] and [ = [ 0 1 }

Also, A2 =kA — 21

Substituting the values of A and I from above, we get

S O O



18.

19.

:Z _;}{i _;]:k{i _;}_2[(1) ?]${3x3+(2)x4 3x(2)+(2)x(2)}:[3k Zk}_

2 0
0 2
[9-8 —6+4]_[3k —2&]
| 12-8 844 | | 4k 2%

=4k=4=k=1Hence, k=1

=

o N
(i)
| I
| — |
N
|
NG\
| I
Il
| —|

[O%)
N
= |

[\®)
|
N
I
| =
[V}
| IS

a
0 —tan —

IfA= o 2 | and 1 is the identity matrix of order 2,

tan — 0
an 7
then show that I + A = (I— A) [

SOLUTION |.:

coso —sino
cinoe  coso |’

1—tan2<a>

’ :l—tz h tang:t
2

2tan<a>
2) u

(8)

1 0 0 —t 1 —t
Now,I-i—A—{O 1}+{t 0}—[ }

‘We know that, cos ot =

and sino =

(1-12) —2
S PR R R R et i M | Ko s

(1+12)  (1+12)

1—-12 27 —2t  t(1—1%)
_ 42 117 142 A+ I
= (1= u 22 - (- | =] 1 |=UFA

1412 +1+t2 (1+t2)+(1+t2)
coset —sino

Hence, (1-4) [ sine - cosQ

} = (I+A).

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 obtains an annual total interest of :

(A) Rs. 1800

(B) Rs. 2000

Let us take that the trust invests Rs. x at 5% p.a. and then the trust invests Rs. (30, 000—x) at 7% p.a.
(A) So, [x 30,000—x] { ggz } = 1800

5x 7
2 (30, 000— x) ——= 1800 = 5x +2.10.000—7x = 1,80,000
T ) 100 X+ X

= 2x =2,10,000 — 1,80,000 = 2x = 30,000 = x = 15,000
Hence, the trust invests Rs. 15,000 at 5% p.a. and Rs. (30,000—x) = Rs. (30,000—15000)
=Rs. 15,000 at 7% p.a.

5%
7%

=

5 7
— = = — _— 2
(B) [x 30,000— x] [ } 2000 = xx W (30, 000—x) 100 000



10

20.

21.

22.

= 5x + 2,10,000—7x = 200000

= 2x =2,10,000—2,00,000 = 2x = 10,000 = x = 5,000 Hence, the trust invests Rs. 5,000 at 5% p.a. and Rs.(30,000— 5,000) =
Rs. 25,000 at 7% p.a.

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.

Number of Chemistry books = 10 dozen books = 120 books
Number of Physics books = 8 dozen books = 96 books Number of Economics books = 10 dozen books = 120 books

80
Now, [12096 120] | 60 [ =120 80+ 96 60 + 120 40 = 9,600 + 5,760 + 4,800 = 20,160
40

Hence, total amount received = Rs. 20,160. Assume X, Y, Z, W and P are matrices of order 2x n,3xk,2xp,nx 3 and p x k,
respectively.

Choose the correct answer in questions 21 and 22.

The restriction on n, k and p so that PY + WY will be defined are - - -

(@) k=3,p=n
(b) kis arbitrary, p =2
(c) pis arbitrary, k =3
(d) k=2,p=3

(A) GiVen : X2><n7Y3><kaZZ><p;Wn><37Pp><k
Now, PY + WY = Ppy X Yaxrx + Onx3 X V3xi
Clearly, k=3 andp=n

If n= p, then the order of the matrix 7X—5Zis

(@) px2
(b) 2xn
(c) nx3
(d) pxn

(B) 71X —5Z = TXoxn — 522 %,
We can add two matrices if their order is same. n = p
.. Order of 7X—5Zis 2 n.



