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Answer any FIVE questions

[ cosa 0 sina ]
1. GivenF (a) = 0 1 0

—sina 0 cosa
Expanding along R we get,

1 0
0 cosa
=cos a (cos - 0) + sin a (0 + sin a)
=cos2+sin2a=1+£0
Since F («) is a non-singular matrix, [F(a)] ! exists

IF(a)l =c05a‘

. 0 1
‘7O+sma‘ ‘

—sina 0

T
1 0 0 0 0 1
+ . .
0 cosa sina cosa —sina 0
. _| |0 sina cosa  sina | cosa 0
NOW’ ad] (F(Oé)) - ‘ 0 cosa + —sina  cosa sina 0 ‘
+ 0 sina cosa  sina cosa 0
1 0 0 0 0 1
T
+(cosa — 0) —(0) +(0 + sina)
= —(0) +(cos’a + sin*a —(0)
+(0 — sina) —(0) +(cos — 0)

cosa 0 +sina cosae 0 —sina
0 1 0 = 0 1 0
—sina 0 cosa +sinae 0 cosa
+Fla)= -4 adj (F(a)
cosa 0 —sina
(Fle))'=1] o 1 o0 ]
+sina 0 cosa J
[ cosa 0 —sina -l
= 0 1 0
+sinae 0 cosa
[ cos(—a) 0 sin(—a) -l
Now, F(-a)= 0 1 0
—s9n(—a) 0 cos(—a) J
[ cosa. 0 —sina ]
= 0 1 0
sinae 0 cosa

[+ cos a is an even function, cos (-a) = cos a and sin « is an odd function, sin (-« = -sina]
From (1) and (2)
[F(a)1=F (-a)

2. The matrix form of the system is AX = B, where

2 3 3 © 5
A=|1 -2 1 | X=|z|B=|-4].
3 -1 -2 o5 3
2 3 3
Wefind |Al=|1 -2 1 |[=2G+1)-3(R2-3)+3(-1+6)=10+15+15=40#0.
3 -1 -2
So, A exists and
[+(4+1) —(-2-3) +(-1+6) 'IT [5 3 9'|
Al=L @djA) =5 1-(6+3) +(-4-9) —(-2-9) =+ls5 —13 1
F(34+6)  —(2-3) +(-4-3) | Ls 11 —7J

Then, applying X = A™'B, we get

o 5 3 9 5 25— 12+ 27 40 1
| =4]5 -13 1 4| =%| 25+52+3 | =%| 8 | =] 2
o3 5 11 -7 |3 25— 4421 —40 -1

So, the solution is (x; = 1, x5 = 2, X3 = -1).

[75 1 3 ] [1 1 2]
3. GivenA=1 7 1 -51|,B=l3 2 1
1 -1 1 2 1 3

[751 3"Hl1z'|
AB=l 7 1 -5 3 2 1

[1—1 1JL213J

[ ~5+3+46 —5+2+3 —10+1+9 '|
= 7T+3-10 7+2-3 14+1-15
1-3+2 1-2+41 2-1+3

[
oo leen
o

0 4
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pazla s 1|7 1 5]

2 1 3 L 1 -1 1 J
[ “54+7+2 14+41-2 3-5+2 ]
=] 1541441 342-1 9-10+1
~10+74+3 24+1-3 6-5+3

[4 0 0]
=lo 4 0l|=41.

00 4J
So,weget AB=BA=4.13
= (14)B=B(34) =1
>Bl=1=1

Writing the given set of equations in matrix form we get,

I DY H I
R T
A IH
i
I B B R
S R Y

Hence, the solution set is {2, 1, - 1}.
. Let the cost of one dosa be Rs. x
The cost of one idli be Rs. y

and the cost of one vadai be Rs. z
By the given data,

2x+ 3y + 2z =150

2x + 2y + 4z = 200

5% + &y + 2z = 250

2 3 2
~SA=2 2 4
5 4 2
2 4 2 4 2 2
=2 — 2

=2(4-16) - 3(4 - 20) + 2(8 - 10)
=2(-12) - 3(-16) + 2(- 2)
=-24+48-4=20

150 3 2
200 2 4
250 4 2
Taking 50 common from C3 we get,
331

4 2 2
5 4 1
=100 3| 5] s[5 3]s ]
=100[3(2 - 8) - 3(4 - 10) + 1(16 - 10)]
=100[3(-6) - 3(- 6) + 6]

=100[- 18 + 18 + 6] = 600

A1=

=100

2 150 2 2 3 1
Ay=1]2 200 4|=100]2 4 2
5 250 2 5 5 1
:100[34 2| g2 2,2 4]
5 1 5 1 5 5

=100[2(4 - 10) - 3(2 - 10) + 1(10 - 20)]
=100[2(- 6) - 3(- 8) + 1(- 10)]
=100[- 12 + 24 - 10] =100 [2] = 200

2 3 150 2 3 3
A3=|2 2 200|=50(2 2 4
5 4 250 5 4 5
2 4 2 4 2 2
:50[2 ‘_3‘ ‘+3‘
4 5 5 5 4 4

=50 [2(10 - 16) - 3(10 - 20) + 3(8 - 10)]
= 50[2(- 6) - 3(- 10) +3(- 2)]
=50 [- 12 + 30 - 6] = 50 [12] = 600



— A 600 —
=2 =%=30

A
— D 200 —
y=72=%=10
— A 600 _
z=% =5 =30

Hence, the price of one dosa be Rs. 30, one idli be Rs. 10 and the price of 1 vadai be Rs. 30.
Also the cost on dosa, six idlies and six vadai is
=3x + 6y + 62 = 3(30) + 6(10) + 6(30)
=90 + 60 + 180 = Rs. 330
Since the family had Rs. 350 in hand, they will be able to manage to pay the bill.
. Transforming the augmented matrix to echelon form, we get
4 3 625 1 5 7 13] Re—hrify 1 5 7 13 [RRi(y 1 5 7 13 1 5 7 13
[1 57 \13-| it [4 3 6 \25-| R [ 0 —17 —22 | 727-| (D [ 0 17 22 |27] TR R [ 0 17 22 |27 -l .
2 9 11 2 9 11 0 -1 -13 -25 011325J L00199398J
The equivalent system is written by using the echelon form:
xX+5y+7=13..(1)
17y + 222 =27,...(2)
199z = 398.... 3)
From (3), we getz = &3 = 2.
Substituting z = 2 in (2), we gety = 222 — L = 1
Substitutingz = 2,y = -1,in (1), wegetx =13 -5xX (-1) -7 x 2 = 4.
So, the solution is (x = 4,y = -1,z = 2).
[ 1 2 3 ]
.l2 5 3
|_ 108 J

123
LetA:[z 5 3]
108
Applying Gauss - Jordan method, we get
[1 2 310 o'l
[Alk]=l2 5 3]0 1 0
10800 1J
1 2 3 1 0 o'l

Ry—Ry,—2R,R3— R3—R,
o %“[0 1 —3]-2 10

1
Ri—Ri+R3 [
— 0 1 -3|-210
0 -2 5 -1 01

[1 0 8 0 0 1]
Ry—Ry+2R,
— 01 -3[-210
00 -1 -5 2 1J
[1 0 8 0 o0 1
Ry—R,—3R;
— 01 013 -5 -3
00 -1 -5 2 1
[1 0 0 —40 16 9
R—R+8R;3
— 01 0] 13 -5 -3
00 -1 -5 2 1
11 0 0 -40 16 9
Ry—Ryx(—1)
— 0 1 0] 13 -5 -3
001 5 -2 -1
-40 16 9
SowegetAl=| 13 -5 -3
5 -2 -1

Weget3u-4v-2w=1Lu+2v+w=22u-5v-4w=-1

3 -4 -2
1 2 1 :3‘ 2 1‘—&-4‘1 1‘—2‘1 2‘
s 5 4 -5 -4 2 —4 2 -5
=3(-8+5)+4(-4-2)-2(-5-4)
=3(-3)+4(-6)-2(-9)
=-90-24+18=-15
1 -4 -2
A= 2 2 1
-1 -5 -4
2 1 2 1 2 2
S RN ) PV R IR

=1(-8+5)+4(-8+11-2(-10 + 2)
=1(-3) + 4(-7) - 2(- 8)
=-3-28+16=-15

3 1 -2
A=l1 2 1

2 -1 -4



gl 2 1]_q[1 1 12
-1 4 2 -4 2 -1

=3(-8+1)-1-4-2)-2(-1-4)

=3(7) - 1(- 6) - 2(- 5)

|

=21+6+10=-5

3 —4 1
Az=|1 2 2

2 -5 -1

2 2 1 2 1 2
| % Aoy 52 4

=3(2+10) + 4(1- &)+ 1(-5-4)
=3(8) + 4 5) +1(-9)

=24-20-9=-5
Ay 15 1 _ —
T==7=1=>r=1=x=1
— Dy 5 1 1 1 —
VEZ == =3=>3=37=>V=3
_ Ny 5 1 1 1 _
W= =F=3=>5=37=2=3

- Solution set is {1, 3, 3}
Answer any THREE questions

8. For the given A, We get |A| = (2)(7) - (9)(1) =14-9=5.50,A7 = L [ j1 ;9} —

oaro| T - | 71
Then, (A™)T = [72 ; }_%[_9 . ] D)
For the given A, We get AT = B ;].So [AT] = 2)(7) - 1)(©9) =5

7T -1
o 2)

From (1) and (2), we get (A1) = (AT)L. Thus, we have verified the given property.

Then, (AT) = %[

2 -4 2
9. Givenadj A :[ -3 12 -7 -|
-2 0 2 J
We know that A = iﬁ adj (adj A)..(1)
. 12 -7 -3 -7 -3 12
|ad]A|=2‘0 2‘ s L 0‘
[Expanded along R;]
= 2(24-0)+4(-6-14)+2(0+24)
= 2(24)+4(20)+2(24) = 48-80+48
=96-80=16
Now, adj (adj A)

w5 |+

12 -7 -3 -7
4 2
0 2
-4 2
12 -7

+

-2 2
2 2
-3 -7

+

|+

[ +(24—0) — (6 — 14) + (0 + 24)
=| —(-8-0)+(4+4)—(0-8)
+(28 — 24) — (—14 +6) + (24 — 12)

[24 20 24 T "2484]
=|8 8 8 =12 8 8
4 8 12 24 8 12
[621]
=415 2 2
6 2 3

Substituting (2) and (3) in (1) we get,

|'621‘|
A=—=415 2 2
623J

U I I Y
Lﬁ 2 3J le 2 3J
10. The matrix form of the system is AX = B, where A = {2 ;],X: [:],B: [2]

2 -2

=10-6=4#0.S0,A"existsandA™ = 3|

We find |A| = ‘Z ;

Then, applying the formula X = A™'B, we get
(-4 210 40- 3]
y 41 -3 5 5 1116 L 40
So the solution is (x = -1,y = 4).
11. 5x-2y+16=0,x+3y-7=0

5 ’32‘=15+2=17

Given A = ‘ L



—-16 -2

AI:‘ o ‘:—48+14:—34
Azz‘f ‘716 = 35416 = 51
.'.X:%:’%%:—Z

Javy 5
Y:I*T;

=~ Solution set is {-2, 3}

Answer any THREE questions

12

13.

14

15.

T T
. We first find adj A. By definition, we getadj A = [+Ml‘ ~Me ] = [d e } = [ d
—My  +Ms b a —c
Since A is non-singular, |A| = ad - bc#0.

. - d b
As A7 = LadjA,weget A= Lo [_C . }

cos 6 sin 6 '] in @ r cosf sinf
- cos —sin
LetA=| .Then, AT = | = -
sinf  cosf sinf  cosf —sinf cosf

So, we get

cosf —sinf cosf sinf

sinf  cosé —sinf cosf
_ cos? @ + sin’@ cos @sin§ — sin 6 cos 6 1 0] _ I
- sin 6 cos 6 — cos @sin 0 sin’ 6 4 cos? 0 1| 2

Similarly, we get ATA = I>. Hence AAT = ATA = I, = A is orthogonal.

1-2-10
" 13-6-31

_[1-2-10
LetA_[3 6 731}

A is a matrix of order (2 x 4)
~p(A)<min(2, 4) =2
The highest order of minor of A is 2

Itis | | 72‘:—6+6:0

Also,| . ||=-1+0=-1£0

« p(8) =2

GivenA@dj )= ) | =10 [ 1]-0

We know A (adj A) = (adj A) A = |Al. I1..(2)
Comparing (1) and (2), we get |A| = 10

Multiple Choice Question

16.

17.
18.
19.
20
21.
22

23.

© [fl j]
(b) -80

@ 4

@ [i ;j’]
. (b) (AT
@[5 7]
@ =

(B) (cost 4)

24. (©) 19

25.

o [5 5]



