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Answers Key:

ANSWER ALL QUESTIONS
1. an = 30, dp = 40, X) = 120

djy = 20, ay) = 10, Xy = 60

by=%=25 =1
blz*%fﬁf%
521:%:%*%
522:‘%:%:%

The technology matrixis B = {

2
3
1
6
I_B_|:O 0:|_|:% §:|_|:% ;:|
“lo 1 Lol T2 s
6 6 6 6
1 =
6

-8~ 3x%-3x

Since diagonals of I - B are positive and | I - B | is positive, the system is viable

(I-B)" = 75adj(I-B) = % { ]
80

X=(I-B)DwhereD= {40}

o [ —} [80]

I 3 |40

_ o 66.67 +26.67 \ _ 5, (93.34

T\ 1333 430 T8\ 43.33

(18163
T\ 8432

The output for production section X and Y are 181.63 and 84.32 respectively.

. Given equationsare2x-z=0,5x+y=4andy +3z =5
Given equations can be written in matrix form as

2 0 -1] [z 0
5 1 0 yl = |4
01 3 z 5
=AX =B
2 0 -1 T 0
51 0 |,X=|y|landB= (4
01 3 z 5

|A|=2(3-0)-0-1(5-0)=6-5=1+0
. Alexists.

Where A =

( 3 -15 5 \
Co-factor matrix = | -1 6 -2

a l 5 -2 2 5
4 e I
yl=10+24-25 | =]-1
lz 0-8+10 l2J
r=1y=-1z2=2
. 37 _[6 8
.leenA={2 3] andB-[7 9

| 18+49 24+63 | |67 87
T | 12435 16445 | |47 61

61 87 .
|AB| = [ p 67] = 4087 — 4089 = —2 # 0(AB) ' exists.
_ . _ 61 87
= (AB)™' = mzadj(AB) = 3 [747 67 }
|B|=54—56=-2%#0
. B! exists
. 9 -8
B =pradj B=—5 {—7 6 ]
|[A|=15-14=1#0
<. Al exists
o _ 5 7] [5 -7
AT = gradj A i[—2 3] [-2 3
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771[ 45+ 16 —63 — 24 }
2 —35—12 49 + 18
_ 1 [ 61 —87 ]
2| 47 67
(AB)1=B1A1
4. an =10, a1 = 25,x1 = 50
a3 =20,a5,=30x%x, = 60

_ o _ 10 _ 1 _as _ 25 _ 5
=T =g=nh=0=g=1
— a2 _ 2 — fz _ 30 1
by = o1 75075717227 T 60 2

.. The technology matrix is

[t
e (30

Now, |[I — B| = ‘

s ale

ol e

N————
Il
| —
all et
S

} , elements of main diagonal are positive

o el

|
oo ol
= e

=L>0

30
Main diagonal elements of |I — B| are positive and |I — B| is positive
.. The problem has a solution

adj(I — B) :{z Z}

(- =15 B‘ adj (I — B)

(Slnce \I B| # 0, (I — B) ! exist)
—adj(I B)

30 % 1_52 _ 1|15 %
Tl 4T T 12 24

o 35
X = (I — B)"'D,where D =

42
15 27 (35 150
T T 12 24| |42] T |204
The output of industry P; should be Rs. 150 ctores and P, should be Rs. 204 crores:
ANSWER ALL QUESTIONS
5. Expanding the given determinant along R; we
7 411

-3 5 =z
-z 3 1

=2765-3%)-4(B+x2)+11(-9+5x)=0
=35-21x+12 - 4x?>- 99 + 55x = 0
=>-4x>+34x-52=0

+ by-2

2% — 172 +26 =0

22° — 4z — 132 +26 =0

2z(z —2)—13(z —2) =0

(22 —13)(z—2)=0

z:2,%
6. 2x +3y=5

X-2y=-

The given system can be written as

2 3[x 5
R

AX=B=X=A4'B

2 3 z 5
WhereA_{1 72},X7 LJ’B_[*J

A= -4-3=-7#0
. Alexists.

Al— L -2 -3
=radjA = (71 2)

1

ERIS
REEIRE

=0

0:1

==L
-7



s16+0
Since A is a nonsingular matrix, A 7 exists

Now ade:{2 74]
3 2
Al = FradjA

112 —4
T3 2
8. an = 500 ap, = 1600 x4 = 2500
ay = 1750 ay, = 1600 x, = 8000
b= = 3% = 0.20; b = % = {5 = 0.20

ay 1750 . a. 1600
b = 2 = S50 = 0.70;b22 = 2 = 5 = 0.20

.. [02 02

The technology matrix is [ 07 02 ]
I—B:[l 0} 3 [0.2 0.2}
01 0.7 0.2

:[ 08 02

07 08 ] ,elements of main diagonal are positive

8 —0.2
Now, [1-B|=| %8 0
—07 08

=(0.8)(0.8) — (-0.7)(-0.2)

= 0.64-014

=0.50 >0

Since diagonal elements of I - B are positive and |I — Bl is positive,
Hawkins — Simon conditions are satisfied

Hence this system has a solution.

ANSWER ALL QUESTIONS

9. p_ |00 030

C 0T [0.41 0.33]
o[t 0 050 0307 [ 050 —0.30
e Y [0.41 0.33] - [ 041  0.67 }

= (0.50) (0.67) - (0.30) (0.41)
|I - B|=0335-0123=0.212> 0
Since the main diagonal elements of I - B arg positive and |I-B| is positive. Hawkins Simon conditions are satisfied. Therefore given system is viable

10. Let A — [; ‘1]

3
A=, ’31‘:3+2:5¢0
. A lexists
_ . 3 1
NO\AI,AI:ﬁad]A:%[72 1}
1 2 4
11. | -1 3 o |=1(Minor of 1) 2 (Minor of 2) + 4 (Minor of 4)
4 10
30 -1 0 -1 3
=10 0‘72 4 0‘+4‘4 1
=0-0-52=-52
z—1 T z—2
12. 0 z-2 z-3 |=0
0 0 z-3
>X-Dx-2)x—-3)=0
x=1,x=2,x=3
Multiple Choice Question
010
13. |z 2 = :0:>71[z27z]:0
1 3 =z
=z(r-1)=0=2=0,1
14. Co-factor of —7 = (Zi 73‘:0+18:18

15. (Since |kA| = k"|A|, nis the order of matrix A
16. [A] = —t; A= L ( ¢ *”)

ad—bc ? ad—bc —c a
17. Since [A|=4-4=0
18. |A|=4-2=2

A(adj A) = |A]I = (3 g)

19. b =5

20. |A| = cos?0 +sin?0 = 1
[24] = 22(1) =4
20 15 4 3

21, ‘15 5‘:5x5‘3 1‘
=5x5x—-5

= —125



22. Inverse of identity matrix is identity matrix itself and (k A) ' = +I ' = LI and also. If A is a scalar matrix with scalar k, then A =KI. Thus
A = (k)= 1L
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