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5 Marks
1. The matrix equation corresponding to the given system is

[ 2)6)- ()

AX=B

Augmented matrix [A,B] Elementary Transformation
11 16
12 310
1 2 b
¢ Ry — Ry— Ry
11 1 6
~lo0 1 2 4
01 a-1b-6
1
1

( 1 1 6 \l Ry = Ry — Ry
~1lo
\ 00 a—3b-10 }
Case (i) For no solution:
The system possesses no solution only when p(4) # (|4, B]) which is possible onlywhera-3 = 0 and b -10 # 0.
Hence for a = 3, b # 10, the system possessesno solution.
Case (ii) For a unique solution:
The system possesses a unique solution only when p(4) = (|4, B])=number of unknowns.
iewhen p(A4) = p([A4,B]) =3
Which is possible only when a-3 # 0 and b may be any real number as we can observe .
Hence for a # and b € R, the system possesses a unique solution.
Case (iii) For an infinite number of solutions:
The system possesses an infinite number of solutions only when
p(A) = p([A, B]) i,e when p(A) = p([4, B]) = 2 < 3 (number of unknowns) which is possible only whena - 3= 0,b-10 =0
Hence for a = 3, b = 10, the system possesses infinite number of solutions.

2. Transition probability matrix
A B

1‘7,-\(74
T Bl2 8

By the given data
A=50% =5
B=50% =5
Shares after one week

6 -4
(5 -5) (.2 ~s)
=(5)(-5)(-2)-5(4) +-5(-8)
=(-30+ -10 - 20 + 40)
= (40 - 60)
.. Shares after one week for products A and Bare 40% and 60% respectively.
Shares after two weeks

6 4
(o3 1)
((-4) (-6) + (:6) (-2) - (-4) (-4) + 6 (0.8))
=(-24+-12 16 + -48)
=(-36 -64)
.. Shares after two week for products A and Bare 36% and 64% respectively.
At equilibrium, we must have (AB) T = (A B)
where A+B =1
“ (5 )= B
= = (-6A+2B -4A+8B) = (AB)
Equating the corresponding entries on both sides
we get,
‘6A+ 2B = A
—=6A+21-A)=A
=6A+2-2A=A
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=2=A-6A+2A

=>2=A1-6+2)

=2=A(4+2)

=2=A(6)

SA=2-33>A=33
andB=1-A=1-33=67=B=67%

.. Equilibrium is reached when A = 33% and B = 67%
. Given C(x) = [ C'(z)dz+k;

= [ (50 + &)dx +k

C(x) = 50x + %+k1

When quantity produced is zero, then the fixed cost is 200.
i.e. Whenx = 0,c = 200

=k; =200

Cost function is C(x) = 50x + 2= +200 (1)
The Revenue R'(x) = 60

RX) = [R'(z)dz + Kk,

J60dz+ k;

=60x + ko

When no product is sold, revenue = 0
ie.Whenx=0,R=0

Revenue R(x) = 60x @)

Profit P = Total Revenue — Total cost

= 60x - 50% - == - 200

100
=10x - & - 200
dj T
T=10-%
To get profit maximum

&P -1
= =5 <0

& Profit is maximum when x = 500 and
Maximum Profit is P = 10(500) - 2 _ 200
=5000 - 2500 — 200
=2300
Profit = Rs. 2,300.
. Given probability function is
ValueofX=x 0/1 2 3 4 5 6 7
P(x) 0k 2k 2k 3k k2 2k% 7k2+k
i) Since the given function is a probability function, each pi>0 and Zp;=1
= 0+k2k#2k+3k+k2+2k2+7k2+k = 1
= 10k2+9k = 1
=10k?>+9k-1=0
on factoring we get
(k+1)(10k-1) = 0
sk=-lork= &
k = -1is not possible [each p;>0]
wegetk= 3
ii) P(X<6) = P(X = 0)+P(X = 1)+P(X=2+P(X=3)+P(X=4)+P(X=5)
P(X<6) = 0 + k + 2k + 2k + 3k + k2

% - 0=x=500

) dx

= 8k+k2

=8 (%) (%)

= FT+m=-=-%
LPX<6)=%

Now P(X>6) = P(X=6)+P(X=7)
= 2k2+7Kk2+k

= 9k%+k

=9(%)’+ %
=mt+tt=%=-%
LPX>6)=2%

And P(0X<5) = P(X = 1)+P(X = 2)+P(X = 3)+P(X = 4)
= k2k+2k+3k

8k =8 (%) =1

. P(0)

iii) Given P(X <x) > 3

>P(X = 0)+P(X = 1)+P(X = 2)+P(X = 3)+P(X = 4)
= 0+k#2k+2k+3k

=8k=8(p)=%=7%>3
SP(X<4)3<z=4

~» The minimum value of x is 4.



5. Given demand function Py = 20 - 5x and
Supply function Pg = 4x + 8
Under market equilibrium pg = P4
= 20-5X = 4x+8
= 20-8 = 4x+5%
=12=9x
=T = % = %
Whenz, = %,p, =20-5(%) =20— 2
— 8020 _ 40
3 3
L PoZo = % X % = 1;;&
Consumer Surplus (CS)
= i f(@)dz — pozo
= foé (20 — 5z)dz

20 (4) - H(¥) -
1

_ 80 _ 40 _ 160
=73 — %9 — 79
_ 240-40-160 _ 40
- 9 - 9

.. CS = Lunits
Producer’s Surplus
(PS) = Pof‘fo - fow g(z)dz
=18 — [7 (4 + 8)dz

2 4
:&7{i+8z]"
; 0

PS =
6. Given average number of customers, appear in a counter

r=2

= X follows a poisson distribution with

p(xX,)) = =

(i) P (no customer appears)

=P(X=0)= =* =e?=e2=01353 [+e?2=01353]

(ii) P(3 or more customer appear)

= P(X>3)

= 1-P(X<3)

=1-[P(X=0)+P(X=1)+P(X=2)]

=le (1 ¥)

=1-e? 142+ %)

=1-e2(5) =1-01353(5)

=1-0.6765 = 0.3235

Hence, probability of three or more customers appear in a counter of a certain bank is 0.3235.
7. Givenp =68.0,6 = 3.0

(a) P(X>72)

WhenX =72,Z = ££

=28 - 4:-133

~ P(X>72) = P(Z>1.33)

=P(0 = 0.5-0.4082 = 0.0918

160—;2—96 _ %units

- Prob of 1 student having height more than 72 inches is 0.0918.

Out of 500 students, number of students having height more than 72 inches is 0.0918 x 500 = 459
= 0.46 (approximately).

(b) P(X < 64)

WhenX = 64,7 = Z&

=88 = 4=-133

=~ P(X<64) = P(Z<-1.33)

= P(-o0 = 0.5-P(0 = 0.5-0.4082

=0.0918



- Probability of 1 student having height less than 64 inches is 0.0918
= Out of 500 students, number of students having height less than 64 inches is = 0.0918 x 500 = 459 = 46 (approximately).
(c) P(65 When X = 65,7 = £
-G _ 3.
3 3
WhenX =71,7Z = &
+ P(65 = P(-1 = P(0 [By symmetry]
=2.P(0 =2(0.3413) = 0.6826)

- Probability of 1 student having height between 65 and 71 inches is 0.6826
=~ Out of 500 students, number of students having height between 65 and 71 inches is 0.6826 x 500 = 341.37
= 342 (approximately)
8. f: f(x)de = lim,, .o > r, hf(a+rh)
Herea=1,b=2,h=%2¢ = =L — L and f (x) = x2
Now,f@+rh) =f(1+ )= (1+2) =1+ Z 4+ =
flz 2?de = lim, 0o S0y = (1 +E£ 4 :—)
= limoo Y (3 + 25+ 5)
=lim,_, (% a1+ % STt nLS p '"2)
= limne oo (%(n) 4+ 22t | nihenil)
= lim, o [1 (14 2) + L8|
= [1 +1+ “Lﬁ]
ff 2?=1
9. Computation of Seasonal Index by the method of simple averages.

Year I Quarter II Quarter III Quarter IV Quarter

2005 255 351 425 400
2006 269 310 396 410
2007 291 332 358 395
2008 198 289 310 357
2009 200 290 331 359
2010 250 300 350 400

Qlflf‘;:;r Y e 1872 2170 2321

(}\szgeg'g‘sf 243.83 312 36167 | 386.83

S.Ifor I Quarter = Auwcrageof Lquarter 1)

Grand average

Grand Average = 18438 — 326.0833
SIforIQ= 2888 , 100 = 74.77;

326.0833

SIforIIQ = g x 100 = 95.68;
S.Ifor I Q = 38857 100 = 110.91;
SIforIvQ= 88 » 100 = 118.63

10. Given 3eXtany dx + (1 + eX)sec?y dy = 0

3extan y dx = -(1 + eX)sec?y dy

3er _ secy
terdT = — dy

tany

3¢ sec’y

Integrating, we get 3 f £ dx = - [ =2
3log(1+ eX) = -log tany + log ¢ { ff'((:)) dz = logf(z)
log(1+€¥)? + log tan y = log ¢
log [(1 +e*)*tany ] =logc
(1+ex)3tany =c (1)
Giveny(0) = = (ie)y = Zatx =0
M=>@1+e’)Ptanz=c
2 =c
=>c=8
Hence the required solution is (1 +eX)3tany = 8
11. Giventhat MR = % = 72;—4?2 o)
Puty=vqand % = v+ q% in (1)

Now (1) becomes
¢’+3v%¢?
2yvq

dy +c

dy _
v+ 95, =
_ 143
— T
dv 14300

dq 2



1432
2v
— Lt
2v
2y — dq

1+v* q
On Integration
2v

Sid =7
log (1+ v?) = log q + log ¢

1+v2=cq

Repla:ce v=1%

1+ & =cq

¢+y’=cq’ ()

Given output is 1 unit and revenue is Rs. 5
~(2)=>1+25=c=>c=26

- The total revenue function is g2 + y2 = 26q3

12. 2016 2017
Commodity
Po 9 P11 @&
Food 40 12 65 14
Fuel 72 14 78 20
Clothing 36 10 36 | 15
Wheat 20 6 42 4
Others 46 8 52 6

Podo Pi%1 P190 Pod1
480 910 780 560
1008 1560 1092 1440
120 168 252 80
368 312 416 | 276
2336 3490 2900 2896
Fisher's price index number
Pf = [ &biosnn 100

01— 22 Podo X X Pod

— 2900x3490
- 23362896 100

= /B
= v1.496 x 100
PE=12231

Time Reversal Test

x = 3 P1goX 32 Pigs X 30 Podi X3 ot
POl Plo S Podox 3. Podi X 2. Pidi X3 Pido

=vi=1
Hence, it satisfies time reversal test.
13. Here > a, = > b; = 80
(i.e) Total Availability = Total Requirement
.. The given problem is balanced transportation problem.
Hence there exists a feasible solution to the given problem.

First Allocation:
I Il Il IV g Pemaly
O I S U A I R
B 3 |3 | s s B0
C 6 4 4 3 R 1
D (19 90 3
4 1| 4 5
b A B 1717
Penalty 1 0 ! 0
Second Allocation:
1 1 il v a Penalty
9
A 5 1 3 3 34028
B 3 3 4 1 0
c [ o445 | 1
b a0 6o 1
Penalty 2 2 1 [
Third Allocation:
1 11 v a, Penalty
A 5 3 3 28 o
B e 3 5 4 15/0 1
c 6 4 3 12 1

b 21/6 17 17
Penalty 2 1 0



14.

Fourth Allocation:

I m IV 4 Pemlty
A 5 3 3 28 0
(12)
C 6 4 3 120 1
L6 b
Pemalty 1 1 0
Fifth Allocation:
I 1 v Penalty
(5)
A 5 3 3 2823 0
6 17 5/0
Penalty
Sixth Allocation:
I 111 Penalty
(6) (17)
A 5 3 23/6/0 2
6/0 17/0
Penalty - -

Thus we have the following allocations:

I 11 1
(6) (6) 17 6
A 5 1 3 3

N o

34

(15)

Transportation schedule :

A—I, AL A—IIL A1V, BoI, C—IV, D—II

Total transportation cost:

= (6x5)+(6+1)+(17x3)+(5x3)+(15x3)+(12x3) +(19x1)

= 30+6+51+15+45+36+19
=Rs.202
e
By Partial fraction method
zsi:rzlfe = a:ii + z_€2
A=Z2Rz=-3="2=2=-3
B=2l2[x=)]=2=2
HE =t 5
zsi;zlfe =A ziﬁ + ziZ]

T+3

3 2
= [Tﬁm - Tr_ﬁm]
_ 514
T (z+2)(z+3)(z+4)

3 Marks
15. The matrix equation corresponding to the given system is

16.

3 -2
6 —4

AX=B

)()- ()

Matrix A = Augmented matrix [(A,B]

(c3) (3w
~ 0_02) N(s _02 fz)
p(A)=1  p(A,B)=2

~p([4,B]) =2,p(4) =1
p(A) # p ([4, Bl)

Elementary Transformation

Ry — Ry — 2R3

.. The given system is inconsistent and has no solution.



Let ‘X’ be the cost of a pencil

Let ‘y’ be the cost of an eraser

.. By given data, we get the following equations
11x + 3y = 64

8x +3y =49
1 3 . .
A= s 3|= 9 # 0, It has unique solution.
4 3
AW 6 ‘ =45
49 3
11 64
Vs 49 ‘ =27
..By Cramer’s rule
Az 45
T=F=7=5
y=2=%=3
.. The cost of a pencil is Rs. 5 and the cost of an eraser is Rs. 3.
17 [ =t=dz

= [ g
i F
:%{(z+2)?+(z—2)z}+c

By rationalisation,
1 _ 1 « Lzz=viz VeiaVa3
Vei2—Ve-2  Vai2—Va-2 Vat+2—vVaz-2 4
18. We know that,
B(X) = [7, zf(z)dx
= [} z4a’dz

=
19. Separating the variables, we get
= da + £ dy = 0
Integrating, we get
JErdx s fESdy =
logtanx +logtany =logc
log(tan x tan y) = log ¢
tanxtany =c
20. Let k be the sixth term of the series in the difference table.

First we find the forward differences

X vy A A2
1 8
4
2 12 3
7
3 19 3
10
4 29 3
13
5 42 k-55
k-42
6 k
Given that the second differences are constant
~k—-55=3
k =58
- the sixth term of the series is 58
2 Marks

21. f\/1+sin21 de = f\/(sianrcosz)zda:

=J(sinx + cosx)dx
=-CcOSX +Sinx + ¢
[ Change into simple integrands



1+ sin2x = sin? x + cos? X + 2sin X cos X
= (sinx + cos x)2 ]

22, y=4—22
Required area = [’ ydz = [ (4—22)dz
=[te—5],=5-4

— 16 i
= <+ sq.units

23. F(z) = [*_ f(t)dt
= [l 2dt, =z > 100
= [g]foo’ z > 100
F(z) = [1-12],> 100
24. Let X be a random variable follows binomial distribution with p = q = 1/2
P (3 heads) = 5C,($)°(£)"°
=5045(3)'(3)""
=504(3)’
=%

25. Given equationisy = cx + ¢ - c3...(1)
Differentiating w.r.t 'x’ we get,
4= +0-0
S8 -c (2
Substituting (2) in (1) we get,
y=a (%) + (Z—J) - (%) * which is the required differential equation.
26. Time series has an important objective to identify the variations and try to eliminate the variations and also helps us to estimate or predict the future
values.
27, a7 (1) = A (A (2))
NowA [f] =5 — +

2 8
Order of A is 2 x 2 [Since minimum of (2,2) is 2]

28. LetA= (1 4)

. . 1 4
Consider the second order minor

2 4
=8-8
=0
Since the second order minor vanishes p(4) # 2
Consider a first order minor [1] # 0
There is a minor of order 1, which is not zero

Sp(4)=1
Multiple Choice Question
29. @ 1

30. (b) R — 2R: +2C;
31. @ P=/S(MR-MC)dx +k
32. @ (e -1)sq.units
33. (d) p(z) =05
34. (0 1
)

35. (© (”;;)” '

36. (d) 1/81

37. © 0

38. (@ (m-1)!

39. (@) Harper

40. (©) Reject Hywhen it is true
4. () y=T+S+C+I

42, (d) 109

43. (b) of order 1and degree 3
44, (c) Acos2x +Bsin2x

45. (@) Equal to m+n-1

46. (d) all of the above




47. @ o
48. (¢) both equal and unequal intervals

™
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