RD Sharma Solutions Class 12

Q1

Exercise 5.4

Letd = [ , '3] and b = [1 0 ] verify that (24) =247
7 5 -4

Solution

Given,

(24)" = 2xa"

- ({5 3 -4
2 o] =[2

HS = RHS
So,

(24) = 247

Q2

Lem-[E '3] and & -[l
-7 5 2

Solution

Giver,

(A+8) =a" 48"

2 -3 1 07
+

-7 & 2 4]

[2+1 =3+0
= -
-7+2 5-4

[ -3 2+1
=
—5 3+I:I

- 7 [_3 !

= LHS = RHS

So,
(4+8) =4 +8

;
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2

g

_D4], yanty that (A +8) @47 + 57
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Q3

2
LEI:H=|:

_3] andb:[l D], verfy that [H—Ejr=ﬂr—3r
=] 2 -4

Solution

(a-8Y =a" -&8"

T2 -3 1 oy 72 -af [1 of
= - = -
7 57|z -4]) T|-7 s) [z -4
(2-1 —z-af [2 7] 1 2
= = _
_7-2 544 -z 5| |o -4
"1 -3]? [2-1 -?-z]
=] =
- -0 544
"1 -9 1 -9
= -
-3 9] |-3 9]

= LHS = RHS

So,
(A-8)" =4 -87

Q4

Lem-[E '3] and b-[l "], wenfy thar (A8)= 8747
-7 58 2 -4

Solution
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(a8Y =&" 4"

2 3
-7 s —4]] [2 4]' 7 S]'
[ 2-6 0+12 -7
=
-7 +10 0-20] [o -4][-3 5]
_ [+ 27 _[2-8 -7410
|3 -20| |0+12 O0-20
-4 37 [-4 3
= -
12 -20] [12 -20

= HS = RHS

So,
(A8) = 87AT
Q5
3
Ifd=|5|and&=[1 0 4] verify that (48)" - &7 al
2
Solution
Given,
3
A-|s|,8=[1 0 4]
2
r T AT
(AB) =874
3 T
= [104]-[104:(5
3 0 12]7[1
= 5 0 20|=(0f3 5 2]
2 0 8] |4
5 2] [8 5 2
= 0 0 o|=(0 0 O
12 20 8] |12 20 8

= LHS = RHS

so,
(a8) =874

Q6
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1 -1 0 1 2 3
Letd=|2 1 3|ands=|2 1 3| Finda’,& and verify that [A+8) = A +87
12 1 011
Solution
Given,
1 -1 0 12 3
A=[2 1 3[,8=|2 1 3
1 2 1 011
1 21 120
= AT=|-1128=[211
0 31 331
T r r
[A+8) =A" +8
1-10][123) [1-10] 123
= 2 1 3|+|2 13| =2 1 3| +|]2 13
Ut 2 1) [0 11 1 2 1 (011
[1+1 -1+2 0+43] [1 2 1] [1 2 0 :
= 242 1+1 3+3| =|=1 1 2|+%|2 1 1
(140 2+1 1+1 0 31 OB i ¥
[2 1 3] [1+1 2+2 1+0
= 42 6| =[-1+2 1+1 2+1
(13 2 0+3 3+3 1+1
2 4 1] [2 41
= 12 3|-|1f2 3
36 2] (386 2
=  LHS=RHS
So,
(A+8) =4  +87
Q7
1 -1 0 L 2 3
Letd=|2 1 3|ands-|2 1 3|.Finda”,8" and verify that (a8) -a8"a"
12 1 011

Solution
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Giver,
1 -1 0 12 3
A=|2 1 3|, &8=|2 1 3
1 2 1 011
1 2 1 120
= AT=]-1 1 2|, 8" =2 1 1
o=z 1 303 1
(48) - 874"
1 -1 0 2 3 12 371 -1 of
= 2 1 3 1 3|l =|2 1 3|2 1 =2
1 2 1 11 o111 =
[1-2+0 2-1+0 3-3+0 iz 1
= 2+24+0 44+1+3 6+24+3 =|2 1 -1 1
_1+4-+EI 2+24+1 2+6+1 3 3 1 o 3
-1 1 0 [1-240 2+2+40 14440
= 4 B 12| =|2=1+0 44+1+43 2+2+1
_5 L 10 _3—3+EI G+3+3 F+6+1
-1 4 &5 -1 4 &5
= 1 8 5|=|1 & &
|0 12 10f [0 12 10
= LHS = RHS
So,
(48) =874
Q8
1 -1 0 1 2 3
Letd=|2 1 3|ands=-|2 L 3|.FindA”,8] avd verify that [24) -24".
1 2 1 0 1=

Solution
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Given,
1 -1 0 12 3
A=|2 1 3|,8=|2 1 3
1 2 1 011
1 1 120
- AT=|-11 2|, 87 =f2 11
0 1 33 1
(2a) = 24"
1 -1 oY 1 -10T
= 2l2 1 3|| =2|2 1 3
L1t 2 1 1 2 1
[2 -2 of 1 21
= 4 2 6| =2|-11 2
2 4 2] 0D 31
[2 4 2] 2 4 2
= 2 2 4|=|-2 2 4
[0 6 2] |0 6 2
= LHS = RHS
So,
(24) = 2xA7 (
Q9
-2
Ifa=|4 | &=[13/-8] verify that (48) -s&"a’
5
Solution .,
Given, y
-2
A=|4|,B=[1 3 -6]
5
(a8Y - 8" a’
2 ' —2Y
= 41 3 -6][ =1 3 -6] |4
5 5
-2 -6 127 [1
=5 4 12 -24| «| 3 |[-2 4 §]
|5 15 -30 -6
-2 4 § -2 4 5
= -6 12 15 |=|-8 12 15
12 -24 -30] |12 -24 -30

= LHS = RHS

So,
(24)" = 2xAT
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Q10
2 4 -1 :
IFA=|: s '2],5= -1 2|, find (48)
N 21
Solution
Giver,
3 4
2 4 -1
A-[ ],s- -1 2
=1 0 2
2
(48
3 4
2 4 -1
= -1 z
(|
2 1
[&-4-2 B+8-1T7
-3+0+4 -4+0+2
~[o18
Tl -2
[o 1]
Sl -
So,
o1
ABY =
(48] [15 —2]
Q11

= . >y 3
For two matrices A and 8, A = %

(48) =874

Solution

-1
2

0

verify that
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Given,

(Agy =874
1 -1

213 N R
= [410}'3 o [ llu]
| t > o 5 o 4

- 2 4
2+0+15 -2+20 1005

= = 1 1
LA+0+0 =4+2+0 =1 210 1 0

. [17 O [2+0+15 4+0+0
L4 -2] [-2+2+0 -4+2+0
7 4 17 4

e -
| o —2} [n —2]

= LHS = RHS

So,
(48)" = BTA

Q12

For the matrices 4 and B, verify that [AB]r =E"A7  where

+-fe 3 ol

Solution
Giver,
A=[1 3],5:[1 4]
2 4 2 5
(ag) =874
Tr 31 4T [1 4T [ 37
= =
L2 4]]|2 5 2 5 2 4
_ [1+6 4+15] _[1 2][1 2
2+8 EB+20 4 si|lz 4
"7 14 146 2+8
=3 =
10 25]7 [4+15 s+2|:|]
"7 10 7 10
= -
19 za 19 28

= LHS = RHS

So,
(A8)" =BT AT

Q13

Ch 5 - Algebra of Matrices




RD Sharma Solutions Class 12

3

4
-12
fAT=| -12 and3=[ ¥ 1]-find»:x’—gf_
1 23
01
Solution
3 4
—
Given that AT=| -1 2 0nd8=[ 121
1 2:3

01

We need to find AT - 8.

Civen that , 6‘=[

=1
-oBT=
k

|5 I S ]
w

Let us find AT - g

—‘
1l
| p——— | r\J n
ro |
—
W N o

3 4] [-11
AT-BT=|-12|-] 2 2

01|13

[ 3+1 4-1
“AT-BT=| -1-22-2

| 0-1 4-3

[ 4 83
=AT-B"=| -3 o]

=3y =3
Q14

If A =[ SRR A ], then verify that A'A =1
—SING COSa

Solution
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y cosa sina
~SIN& COS

A= cos@ —sina
' sine  cosa

A= cosa -Sina || cosa sina
© lsine  cosa

—-sin cosa
[(cosa )(cosa)+(~sina)(-sine) (cosa)(sina)+(-sina)(cose)
| (sine)(cosa)+ (cosa)(-sine) (sine)(sine)+(cosa)(cosar)
[ecos*a+sin®a sin @ cosa —sin cos &
| Sinecos @ —sina cosa sin® @ +cos” &
1 O:I
n =]
0
Hence, we have verified that 4’4 = /. \ \d c:é"}
& %
Q15 x N
&Y
>
_| sina cos«x ta = 14l /
A -[-cosa sina ], then venfythat A'A I N Cas

Solution 2 | )
A=[ sine cosa] &Q/

~COSa sing

% MW7
[sma —ousa]

cosa sing

oA sing  -cosa || sing  cosa
cosa  sina || ~cosa sina

sina ~Cosa || sina  cosa
cosa  sina || —cosa sina

(sina)(sin@)+(-cosa)(-coser) (sin a)(msa)+(—msa)(sina)i|

(cos@)(sina)+(sine)(~cosa) (cose)(cosa ) +(sina )(sina)
[sin’ & +cos’ @ sin @& cos & —Sina cos i

Sin @ cosa - sin  cos @ cos® a +sin” o

1 0
= -1 I

o 1]

Hence, we have verified that 4'4 =/
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Q16
Ifl;, m;, n;; i=1, 2. 3 denote the direction cosines of three mutually perpendicular vectors in space,
prove that aal =,
Iy my my
Where & = | la m3y ny |,
I3 my ny
Solution
Given,

;o 0y are direction cosines
I,Iz My + NNy = 1]

of three mutually perpendicular vectors

— [da+ s+ g =0 ~==(4)
g +mymy +ny; =0
and,
I‘2+m,2+n,2=1
12 +ml+nf=1 -—(B) %
12 +md+n=1 Ry
Given,
\J
fy myom Y
A=|l my np
lz m3 n3
T N\
fomy ong [l iy my \
AAT =1, my nodlls e ny s
fa my fgllly My g TN,
Hh omy s 4Tk :i'
=|l2 mp np||my e W
/s ™y n3flmy m B
W2 +m?en? iy Smymg + oy s+ myms + oy
=|ifatmymysng, LR amEan 1yt mumy s gy
his+mmy+nng b, +mynling, 152 4+ms® 4ny°
(1L 0 0
-lo 10 {using (4) and (B)}
0 01
=7
Hence,

aAaT -1




