RD Sharma Solutions for Class 12 Maths Chapter 5
Algebra of Matrices

EXERCISE 5.1

1. If a matrix has 8 elements, what are the possible orders it can have? What if it has 5
elements?

Solution:

If a matrix is of order m x n elements, it has m n elements. So, if the matrix has 8
elements, we will find the ordered pairs m and n.

mn=8

Then, ordered pairs m and n will be

m x n be (8 x1),(1x8),(4x2),(2x4)

Now, if it has 5 elements

Possible orders are (5 x 1), (1 x 5).

2 3 =5 2 -1
21f A =lag] = [1 4 and B = [bij| = | =3 4 | then find
0 7 -2 12

()age + ba
(21 )a11 b1 + aabon
Solution:
(i)
We know that
iy iy 013

A =[aj] ="|an ax azs| ... (1)
i3] o3z aga
b1 b2
And B = |byy bw| .....(i1)
bar  bap
Also given that
2 3 -5 5 _1
A=Jaz]= |1 4 9| and B=[b;]= -3 4
07 -2 L9

Now, Comparing with equation (1) and (2)
a22=4and b21=—3
an+by=4+(-3)=1
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(ii)
We know that
O T T 5 T
A=aj] = |an axn ap| ... (1)
31 3z agg
b1 bz
And B = by bwm| ....(i11)
bar  ban
Also given that
2 3 =5 9
A=lay]=11 4 9| and B=[by]=|-3 4
0o 7 -2 1 9

Now, Comparing with equation (1) and (2)
di1 = 2, dy = 4, b11 = 2, bzz =4
a1 bi1+a»by=2x2+4x4=4+16=20

3. Let A be a matrix of order 3 x 4. If R, denotes the first row of A and C, denotes its
second column, then determine the orders of matrices R; and C,.

Solution:
Given A be a matrix of order 3 x
4.50, A = [aij] 3xa
R1 = first row of A = [311, d12, 413, 314]
So, order of matrix R1=1x4
C, =second column of
(112
A= |ax
(132
Therefore orderof C; =3 x 1

4. Construct a 2 x3 matrix A = [aj;] whose elements a;; are given by:

(i)aij=ix]
(ii) aij=2i -]
(III) ai,-=i+j

(iv) aij= (i +])°/2
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Solution:

(i) Givenajj=ix]

Let A= [ai j]2 x 3

So, the elements in a 2 x 3 matrix are
[a11, @12, @13, @21, 22, A23]

1] 12 d13
A= [ ]

(a1 az a3

311=1X1=1
ap=1x2=2
a;3=1x3=3
321=2X1=2
azz=2><2=4
323=2X3=6

Substituting these values in matrix A we get,
A— 142 3
2 4 6

(ii) Given ajj=2i—]
Let A = [a; j]2x3
So, the elements ina 2 x 3 matrix are
d11, d12, 413, d21, 422, d23
4 - M @2 a3
(] (23 023

a;1=2x1-1=2-1=1
a12=ZX1—2=2—2=0
a13=ZX1—3=2—3=—1
a1=2%x2-1=4-1=3
ap=2x2-2=4-2=2

a3=2x2-3=4-3=1
Substituting these values in matrix A we get,

1 0 —1
'{::L 2 1}

(iii) Givenajj=i+]j
LetA=1[aij] 2x3
So, the elements in a 2 x 3 matrix are
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di11, d12, d13, d21, d22, A23
11 12 113

A=
3] a2z ozl
311=1+1=2
a12=1+2=3
a;s=1+3=4
321=2+1=3
a22=2+2=4
axz=2+3=5

Substituting these values in matrix A we get,
A— 2 3 4
13 4 5

(iv) Given a;; = (i +j)?/2
Let A = [ai j]ox3
So, the elements in a 2 x 3 matrix are

di11, d12, 413, d21, d22, 423
11 @12 13
4 [ ]

L I ) R £ 1]
Let A = [aij]2xs
So, the elements ina 2 x 3 matrix are
di1, A1, 413, d21, 422, 423

o1 13 (113

A=
21 122 123
1+1)° 22 4
= — = - = 2
ap = 2 2 2
(1+2)° 32 9
= — =- =45
ap= 2 2 2
(1+3)° 4* 16 3
az= 2 2z 2
(2 +1)2 32 9
= —=-=45
ay= 2 2 2
(z+2)* 4 16 3
ap= 2 2 2
(z +3)° 52 25
= — = — = 125
a;y= 2 2 2

Substituting these values in matrix A we get,
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5. Construct a 2 x 2 matrix A = [a;;] whose elements a;; are given by:

(i) (i+j)*/2

(i) aij = (i - j)* /2
(III) dij= (i - 2])2/2
(IV) dij= (ZI +j)2/2
(v) aij=|2i-3j|/2
(VI) dij= |-3I+j|/2
(vii) ai; = e®™sin x j

Solution:

(i) Given (i +j)?/2

Let A = [aj |ox2

So, the elements in a 2 x 2 matrix are

di11, d12, d21, A22

1 111 @12 | (113
) dg1 Az a3
1+1)?2 T 4
= — = - = 2
a1 = 2 2
(1+2)° 32 9
= —=-=45
di = 2 2
2z +1)° 32 9
= —=-=45
ay= 2 2 2
(z+2)° 4 16 8
apz= 2 2z 2

Substituting these values in matrix A we get,

(i) Given aj; = (i - j)*/2
Let A = [ai j]ax2
So, the elements in a 2 x 2 matrix are
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di11, d12, d21, d22

A 11 12 13
o |am am  as
(1-1)* 0?
= — = ﬂ
a1 = 2
(1-2) 12 1
= —=-= 05
di = 2 2
(z2-1)* 12 1
= —=-= 05
any= 2 2 2
(2—2) o<
= — = ﬂ
dxy = 2 2

Substituting these values in matrix A we get,

0 05
Az[ﬁa U}

(iii) Given aj; = (i - 2j)%/2
Let A = [ai 2«2
So, the elements in a 2 x 2 matrix are

di11, d12, d21, A22

1= 11 a1z a3
) a1 az 23
(1-2x1)* 12
—— . b
a1 = 2 2
(1-2x2)? 32 9
—— = — = - =45
ap = 2 2 2
(2—2%1)? o®
_—_—m = — = ﬂ
a1 = 2 2
(2—2x2)* 2 4 2
ay= 2 Tz oz

Substituting these values in matrix A we get,

0.5 4.5
'4={m z}

|

(iv) Given a;; = (2i +j)? /2

2 ba]=
S L=
| |
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Let A = [aij]2x2
So, the elements in a 2 x 2 matrix are
d11, d12, d21, 922

11 12 d13
A= [ }

121 a2z 23

(2x1 +1)° 32 9
— = — = - =45
a; = 2 2 2
(2x1+2)*  4* 16 8
ap= 2 oz 2
(2x2 + 1) 52 25
— = — = — = 125
ar = 2 2 2
(2x2 +2)° 6= a6
ar = 2 2 2

Substituting these values in matrix A we get,

45 8
A= [1-3.5 15]

-l

(v) Given ai; = |2i —3jl|/2
Let A = [ai ]ax2
So, the elements in a 2x2 matrix are

di11, d12, d21, d22

g _ |mrTa2 a3

) ag a3
[2x1-3x1| 1
s =2 =05

ail = 2 2
[2x1-3=2| 4
_—mm - = 2

di = 2 2
|22 —-3x1] 4-3 1

===:-=05

Ay = 2 2 2
|[2x2—-3x2| 2
_—m - = 1

dy = 2 2

Substituting these values in matrix A we get,
A 0.5 2
05 1
A [
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(vi) Given ajj=|-3i+j|/2
Let A = [ai j]2x2
So, the elements in a 2 x 2 matrix are

di11, d12, d21, A22

g | a2 aig

T |aor am  ass
|-3x1+1] 2

a; = 2 T2 1
|-3x1+2] 1

=5 =05
|-3x2+1] 5 _

SR
—3x2 +

ape 2 2 2

Substituting these values in matrix A we get,

1 05
A= [3..3 2}

-4=1

(vii) Given aj;=e
Let A= [ai j]ZxZ
So, the elements in a 2 x 2 matrix are

bI[En —
[l b |
L 1

2X sin X j

di1, d12, 421, 422,

A 1] a2 13

T layn ax an

3. = p?*Xginx x 1 = e?*sinx
11 —

alzzezm"sinx x 2 = e?*gin2x

_e?*Xginx x 1 = e**sinx
dz1 =
2y, = e?*Xginx x 2 = e*™sin2x

Substituting these values in matrix A we get,

Dy - .
eLsinr e~ sin2r

A= ) )
t:-l.l t:-l.l

s sinlx

6. Construct a 3x4 matrix A = [a;;] whose elements a;; are given by:
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(i)aij=i+]j

(i) ai; = i -

(III) dij = 2i
(iv)aij=j

(v)ai =% |-3i + ]

Solution:

(i) Givenajj=i+]j

Let A= [ai j]2x3

So, the elements in a 3 x 4 matrix are

d11, d12, A13, d14, d21, d22, 423, A24, Ad31,d32,d33,d34

[all e 314]
A=Ll331 " dag
311=1+1=2
a;p=1+2=3
313=1+3=4
au=1+4=5
321=2+1=3
a22=2+2=4
323=2+3=5
324:2+4=6
az;1=3+1=4
ax=3+2=5
333=3+3=6
a;z=3+4=7

Substituting these values in matrix A we get,
r 5]
A=Ll4 - 7

A=

[EN L R
[y R A |
L e
=] & @n

(ii) Givenajj=i—]

Let A = [ai j]x3
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So, the elements in a 3x4 matrix are
di11, d12, d13, d14, A21, d22, d23, d24, A31,d32,d33,3d34

rn 314]
A=1331 - daa
311=1—1=0
ap=1-2=-1
313=1—3=—2
a14=1—4=—3
an=2-1=1
322=2—2=0
az3=2—3=—1
Au-2—-4=-2
331=3—1=2
a32=3—2=1
333=3—3=0
a34=3—4=—1

Substituting these values in matrix A we get,

r _3]
A=l2 4 1

0o -1 -2 -3
A=11 0 -1 -2

2 1 0 -1
(iii) Given ajj = 2i

Let A = [ai j]ox3
So, the elements in a 3x4 matrix are

di11, d12, d13, d14, 21, d22, d23, d24, A31,d32,d33,d34

rn 314]
A=1331 - daa
311=2X1=2
app=2x1=2
813=2X1=2
Aupu=2%x1=2

A1 =2%x2=4
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A =2x2=4
A;3=2%x2=4
Au-2%x2=4
d31 = 2x3 =6
d3y = 2x3 =6
d33z = 2x3 =6
d3p = 2x3 =6

Substituting these values in matrix A we get,
r E]
A=l6 - 6

A=

[ R S ]
[ I S ]
[ QS ]
[ QS ]

(iv) Givenajj=j
Let A = [ai j]ox3
So, the elements in a 3x4 matrix are

di11, @12, d13, d14, d21, d22, d23, d24, d31,d32, d33,d34

ru a14]
A=1331 - daa
311=1
312=2
813=3
a14=4
821=1
a22=2
a23=3
a24=4
az1 =1
sz =2
333=3
834=4

Substituting these values in matrix A we get,
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>
Il
e
L
[

1 2 3 4
1=11 2 3 4
1 2 3 4

(vi) Given ajj=% |-3i +]|

Let A = [ai j]ox3

So, the elements in a 3x4 matrix are

di11, d12, d13, d14, A21, d22, d23, d24, A31,d32, d33,d34

ru 314]
A=Lld31 - day

“(3x1+1) ==(-3+1) =5(-2) = -1

di1 =

1 i 1 1
alz:g{—:a}( 1+ 2] = E{_S + 2) = E[:—l) = —3

“(3x1+3) ==(-3+3) ==(0) &0
al3=2 2 2

“(3X1+ D =2(3+4) =-(1)=-
ais =2 2 2 2

1 1 1 5
a21=5(—3><2 + 1) = E(—E + 1) = E(_E) = —3

1 1 1
322=E(_3 X2 + 2:] = E(—ﬁ + 2) = 5(—4) = =2

1 1 1 3
323=E(_3><2 + 3) = E(_G + 3) = E(—B) = -3

2(-3x2+4) =2(—6+4) =-(-2) = -1
Ay -2 . 2

2(—3x3+1) =(—9+ 1) = (-8) = —4
a31:2 2 2

1 1 1 7
832=E[_3><3 + 2) = 5(_9 + 2) = 5(—?) = -3

2(—3x3+3) =2(-9+3) = 2(-6) = -3
a33:2 2 2

1 1 1 5
a34=5[—3><3 + 4) = 5(—9 + 4) = 5(—5) = =3

Substituting these values in matrix A we get,
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A=
Multiplying by negative sign we get,

7. Construct a 4 x 3 matrix A = [a;;] whose elements a;; are given by:

(i) dij= 2i + I/j

(i) ai; = (i—j)/ (i +])
(III) dij = i

Solution:

(i) Given ajj=2i +i/]

Let A = [a; j]4><3

So, the elements.in a 4 x 3 matrix are

d11, 412, A13, d21, 422, 423, A31,d32,333,d41, d42, A43

ru 313]
A=Ll3a1 " a3
2X1 3 3IL24+41=3
di11 = 1
2x14+-=2+-="1
ap = 2 2 2
g 22Xl dz=24- =~
13 3 3 3
_2x2+2=4+2=6
dz1 = 1
2X2+-=4+1=5
dy = 2
2x2+2=4+2=2
ay = 3 3 3
2X3+-=6+3=09
as1 = 1
2x34+>=6+2=2
as = 2 2 2
2x34+>=6+1=7
ds3 = 3
2Xx4+2=8+4=12

dg1 =
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2x4+-=8+2=10
daz = 2
2x4+-=8+-=2
asz = 3 3 3
Substituting these values in matrix A we get,
7
K 3
2.8
A= 12 3
6 5 =
A= 5 3
9 F 7
T
12 10 %

(ii) Given ajj=(i—j)/ (i +])
Let A = [ai jlaxs
So, the elements in a 4 x 3 matrix are

di1, d12, d13, d21, d22, d23, Ad31,d32, d33,d41, A42, A43

dip vt dja
A=L1341 "7 Qa3

1 _%_
ap=1+1 2

12 -1
2r, = 10

1-3 -2 1
=i s 2 = 2

2-1 1
1241 3

-~ _=x*_o
ay; =2+2 4

2-3 -1
az3zm_?

3-1 2 1
a; =3+1 4 2

3-2 1
a;;=3+2 5

222 _2_
Q33 =3 +3 6

4-1 3
ag=4+1 5
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4-2
Ay =4 +12
4-3

dgz3 =4 +3

e B T« O (N ]
[

Substituting these values in matrix A we get,

0 ... —2=
2

1| G e
|

—t
[y

[y
|
[ R BT P P

£l Gc.c-||
— u.-|Lm| I

(iii) Given ajj =i
Let A = [ai jlaxs
So, the elements in a 4 x 3 matrix are

di1, d12, d13, d21, d22, d23, Ad31,d32, d33,d41, A42, A43

d31 " daa
A=lg41 " d43
di1 = 1
di;p = 1
di13 = 1
321=2
a22=2
823=2
a31=3
a32=3
333=3
a41=4
a42=4
a43=4
Substituting these values in matrix A we get,
1 - 1
A=l4d - 4
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[T R R
[T R e
[T R e

8.Findx,y,aand b if

Jr + 4y 2 r—2yl (2 2 4
a+b 2a—06 —1 5 =5 —1

Solution:

Given

[ubiy B

3r + 4y 2 r—2y| |
a+b 2a—-0 -1 | |

2 4
—h —1}
Given that two matrices are equal.
We know that if two matrices are equal then the elements of each matrices are also
equal.
Therefore by equating them we get,
3x+4y=2 ... (1)

2a—b=-5.... (4)

Multiplying equation (2) by 2 and adding to equation (1), we get
3Xx+4y+2x—4y=2+8

= 5x =10

=>Xx=2

Now, substituting the value of x in equation (1)

3x2+4y=2

>6+4y=2

=>4y=2-6

=>4y =-4

>y=-1

Now by adding equation (3) and (4)

a+b+2a-b=5+(-5)

=3a=5-5=0

=a=0

Now, again by substituting the value of a in equation (3), we get
O+b=5
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=>b=5
~a=0,b=5x=2andy=-1

9. Find x,y, aand b if

2r—3y a-—0>b 3
1 r+4y 3a+4b|

Solution:

2r—3y a-—0>b 3 |1 -2 3
1 r+4dy 3a+4b) |1 6 29

We know that if two matrices are equal then the elements of each matrices are also
equal.

Given that two matrices are equal.

Therefore by equating them we get,

2x-3y=1 ... (1)

Andx+4y=6 ...... (3)

3a+4b =29 ..... (4)

Multiplying equation (3) by 2 and subtract equation (1) from equation (3)
2x+8y-2x+3y=12-1

=11y =11

>y=1

Now, substituting the value of y in equation (1)

2x-3x1=1

=>2x-3=1

=>2x=1+3

= 2x=4

=>x=2

Multiplying equation (2) by 3 and subtract equation (2) from equation (4)
= 3a+4b-3a+3b=29-(-6)

= 7b =35

=>b=5

Now, substituting the value of b in equation (2)

a-5=-2

=>a=-2+5

=>a=3
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~.x=2,y=1,a=3andb=5

10. Find the values of a, b, c and d from the following equations:
2a+b a—2b| |4 -3
5c—d de+3d| |11 24

Solution:
Given

2a+b a—2b| |4 -3
he—d 4e+3d| |11 24

We know that if two matrices are equal then the elements of each matrices are also
equal.

Given that two matrices are equal.

Therefore by equating them we get,

2a+b=4... (1)

Anda-2b=-3 ... (2)

And5c—-d =11 ..... (3)

4c+3d=24 ... (4)

Multiplying equation (1) by 2 and adding to equation (2)

da+2b+a-2b=8-3

=5a=5

=>a=1

Now, substituting the value of a in equation (1)
2x1+b=4

=>2+b=4

=>b=4-2

=>b=2

Multiplying equation (3) by 3 and adding to equation (4)
15c—-3d+4c+3d=33+24

= 19¢ =57

=>c=3

Now, substituting the value of c in equation (4)
4x3+3d=24

=12+3d=24

=3d=24-12

=3d=12

=>d=4
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~a=1,b=2,c=3andd=4

class24
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