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Answer all questions 

1. a) Let fxy)= x'+y' +1 
10 Find f, (1, 2) and f, (1, 2) 

b) i) Evaluate 

x-2xy+y 
lim 

(xy)>(0,0) X-y 

ii) Show that 

(xy)*(0,0) 
x+y 

fx, y)= 
0 (xy)=(0,0) 

3 is discontinuous at (0, 0). 

OR 
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xy 
(xy)(0,0) 

(xy) = (0,0) 

0 

c) Let fx, y) x+y 

show that fis not differentiable at (0, 0). 10 

d) i) Evaluate 

lim (x-1y-4) 3 
(xy)-1.2) (x-1(y-2) 

ii) If f(x, y) = cos xy', show that 
xy 

2. a) If fixy) = x +y +3x2 18y2+81y+ 5 

Find critical points and classify each point as a 

relative maximum, a relative minimum or 

a saddle point. 10 

b)i) Find the equation of Tangent plane to the 

surface yz-Zx-xy+5=0 at (1, -1, 2). 3 

ii) Find the point on the plane 2x -y+2z=20 

that is nearest to the point (0, 0, 0). 3 

OR 
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c) Find all points in the plane x +2y + 3z = 4 in 
c) 

the first octant where f{x, y, z) = x?yz has a 

10 maximum value. 

d) i) Check whether (4, 1) is a point of absolute 

maxima or obsolute minima, for the function 

3 fx, y=x +y2-8x -2y+ 18. 

3 ii) Define normal of gradient. 

3. a) Evaluate the integral 

.10 +xy +y )dydx 

b) i) Change the double integral 

3 f(xy)dx dy to its polar integral. 

ii) Evaluate ||(2x+3y)dx dy over 

3 R:0SxS 1, 0Sys2. 

OR 

[Turn Over 
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c) Evaluate the given integral by converting to 
10 polar coordinates 

3 V9-x 
xdy dx 

d) i) Change the order of integration 

3 

ii) Evaluate 

Jx +y* + 1)dA, 
R 

where D is the region inside the circle 

3 x2+y2= 4 

4. a) Show that 

grad (f g)=fxcurl� + � xcurlf 

+(f v)g +(2-v)f 10 



51 
b) i) Compute 

V.firf-

ii) Find div F given that F = Vf 
where f(x, y, z) = x*yz 3 

OR 

c) Show that 10 

Curl(fx)-fdiv-�divf 
+(V-( v)g 

d) i) Find work done by the force 

F-2xyi+-(x+2)j+ yk 
and C is the live segment from (1, 0, 2) to 

3 (3,4, 1). 

ii) Evaluate 

(x+y)dy, where C is the curke 

x() = at?, y(t) = 2at, 0<ts1. 

[Turn Over L-537 
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5. a) Using Stoke's theorem evaluate (curl F.N) ds, 
S 

for the vector field F = 2zi+3xj+5yk and 

S is the part of paraboloid Z=4 - x*-y with 
10 z0. 

b) i) State Green's theorem in Cartesian form and 

3 write its physical interpretation. 

3 ii) Find the area of the Ellipse+ . b 

OR 

c) Compute 

F.dR where f = (x - y2, y2 -?, z2 - x) 

and C is the triangle (1, 0, 0), (0, 1, 0) and 
(0, 0, 1). 10 

d)i) Apply Gauss divergence theorem to 

ds, if the origin lies out evaluatee 

3 side S. 



71 

i) Gauss divergence theorem relates 3 
a) surface and volume integral 
b) line and volume integral 
c)line and surface integral 
d) all of these 

Choose the correct option. 
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1. a) I f {En, n > 1} is either an increas ing or a 
decreasing sequence of events, then 

10 

b) i) State and prov e De-Morgan's Laws in 
probability. 3 

ii) What are the axioms of probability. 3 

OR 

c) For any random variable, prove that 10 

P(X = x) = Fx(x)- F/x-) for all x ER 

where F (x-) = lim F (z) 
X Z➔X X 

LA3 [Tum Over 
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d) i) If 3 balls drawn randomly from a bag 

containing 6 white and 5 black balls, what 1s 

the probability that one of the balls 1s white 

and other two are black 3 

ii) How many subsets are there of a set 

consisting of n elements ? 3 

2. a) Compute P( µ- 2cr < X < µ + 2cr) for 10 

f(x) = 6x (1 - x), 0 < x < 1 

0, otherwise 

and also for 

p(x)=G J, x = 1,2,3, ..... 

0, elsewhere 

b) i) Define mathematical expectation. 

If X have the pdf f(x) = 2x, 0 < x < I 

0, therwise 

Find EGJ 3 
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ii) If X be a rand0m variable with a pdf f(x) 
and mgf M(t); f is symmetric about O then 

' show that M(-t) = M(t). 3 

OR 

c) Find the rnoments of the distribution that has 
mgf M(t) = (1 - t)-3, t < 1 using Maclaurin's 
series. 10 

d) Let X be a random variable with pdf 6 

f(x)=~- ie(-,-x/~)-' O<xoo 

0, otherwise 

Find mgf, mean and variance ofX 

3. a) Find mean and variance of geometric random 
variable. 10 

b) i) Calcuate Var(X) ifX repesents the outcome 
when a fair die is rolled. 3 

ii) Derive Var(x) = E(x2) -[E(x)]2. 3 

OR 

l.A3 [Tum Over 
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() ( f1 t1J f1IJl1 : IJJI; ' J r,1,r,1u1 '!~111': ;1fld •1; riar V, 'Jf 
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1 L 

I J:t /. ;111 rl '/ b,; JfJJfJllJ cr1ntin,;rJu'J ranrlorf 
J / 

1

1;111;1hl<;·, ·1111h r}r,Jhr1bil1t; rl<;n ',JlJ f unctH;n 

1.,~, I.r ) 'f, 1/. J 1 /. / r,1,nrl ·1,/ 1/. YL. Fine. 

th e ic, Jnl deri'iJ ly func t1rJr1 r)f Y and Y. 1n 
I I. 

6 

I •,f(Y g(xJil ✓ I: f(Y E(Y /X]J2] 

Whe;re; X and Y arc rand<1m variables and f( x) is 
the prc<lict()r. 

10 

h) If X and Y arc indcpcnd<.;nt bionomiaJ random 

v:uiahlcs with identical para1ncters n and p; 

calculate the; conditional expected val ue of X 

given that X f Y m. 
6 
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c) The jomt density function of X and Y is given by 

i - (y.+ X) 
f(x, y) = ye , X>0, Y>0 

Find E[X], E[Y] and show that 
Cov (X, Y) == l. 

10 

d) A fair die is rolled. Let X and Y denote the number 
of rolls required to obtain 6 and 5 respectively. 
FindE[X] andE[X\Y=S]. 6 

5. a) Compare Markov's inequality and Chebyshev's 
inequality. 10 

b) The nmnber of ite1ns produced in a factory during 
a week is a random variable with mean 50 

i) Find the probability that this week's 
production will exceed 7 5 ? 3 

1A3 (Tum Over 
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ii) If variance is 25 , what is the probability 
that this week's production will be between 
40 and 60? 3 

OR 

c) Consider the Markov, chain 

1 1/3 

1 

Steady state probabilities are 

6 9 6 10 n 1 =-, n") =-, 1t3 =-and n -i =-. 31 - 31 31 31 

What is the probability that the state of 
system res ul ting from transition 1000 is 
neither be same as the state resulting fro1n 
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transition 999 nor same as the state resulting 
from transition loop. l 0 

d) Prove that : 

p<n) = LP~t)Pi~) for allo < r < n. 6 lJ . 
k 

L-43-700 . □□ 
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Answer all questions 

Part-I 

1. Answer the following : 1 X 12 

a) What is pivotal element in LPP ? 

b) When artificial variable is required? 

c) In system of m simultaneous Linear equation in 
a n unknowns and m < n, then the number of 
Basic variables will be - -

d) When primal-dual pair is said to be symmetric. 

e) Dual problem is to be solved by changing the 
objective from Minimize to maximize is true or 
false. 

f) What do you mean by dual price ? 

g) When TP is said to be Balanced ? 

L-462 [Turn Over 
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h) Every loop has odd number of cells is Tor F. 

i) The allocated cells in the Transpotection Table 

will be called cells. 

j) When game is said to be fair ? 

k) What is zero-sum games. 

I) What do you mean by value of the game. 

Part-II 

Answer any eight of the following : 2x8 

a) Define slack variable with examples. 

b) State the Fundamental Theorem of Duality. 

c) Rewrite the LPP in standard form 

max z = 3x1 
+ 5x2 

Subject to 4x1 
+ x2 

> 11 

2x
1 
+ 5x

2 
< 6, x1 

> 0, x2 
> 0. 

d) What do you mean by pseudo-optimum basic 

feasible solution. 

e) Write the Basic Duality Theorem. 

f) Write the Mathematical form of Assignment 

problem. 
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g) How initial allocation for Least cost method is 

obtained. 

h) Write the dual for general TP. 

i) Is saddle point exist in the following game 

Player B 

Player Al ~ I ! ] 
j) Determine the range value of p and q that will 

make the pay off element a 
22' 

Player B 

2 4 5 

Player A 10 7 q 

4 p 8 

Part-III 

3. Answer any eight of the fallowing 3 x 8 

a) Find one basic feasible solution to the system 

of Linear equation 

x 1 + 2~ + JS = 4 and 2x
1 
+ ~ + 5x3 = 5 

L-462 [Tum Over 
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b) Write the first 3 step of simplex method to solve 

LPP. 

1 . ? c) What do you mean by unbounded so ut1on . 

d) Formulate the dual of the LPP 
Maximize z = 1 Ox + 8x 

1 2 

Subject to constraints x
1 
+ 2x2 > 5 

2x
1 

- x
2 

> 12 

x
1 
+ 3x

2 
> 4 

x, > 0, x2 > 0. 

e) Write the standard primal to LPP 

Mini z = 3x
1 

- 2x
2 

+ 4x
3 

Subject to constraints 3x
1 
+ 5)½ - 4JS > 7, 

x, - 6x
2 

+ 3x
3 
> 4, 7x

1 
- 2x

2 + x
3 
~ 10 

x
1 

- 2x
2 

+ 5x
3 
> 3, x

1 
> 0, x

2 
> 0, x

3 
> 0 

f) Convert the following assignment problem to 
Transpotation problem. 

Al A2 A3 

R, 2 3 4 

R 2 5 1 6 

R
3 4 I 2 

g) Define loop in TP and explain. 
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h) Write the first two step of NWc method. 

i) Is the following two person zero-sum game is 
strictly determinable 

Player B 

Player Al~ ~ j 
j) What do you mean by pay off matrix, explain 

with Examples. 

Part-IV 

4. a) Use simplex method to solve the LPP 7 
Max z = 3x

1 
+ 2JS 

Subject to constraints x
1 + x

2 
< 4 

x
1 
-x

2 
< 2 

. x
1 
> 0, x

2 
> 0. 

OR 
b) Use Big M method to solve LPP 

L-462 

Mini z = 12x
1 + 20JS, 

Subject to constraints 3x
1 
+ 4JS > 50 

7X
1 
+ 12~ > 120 

x
1 
~ 0, x2 ~ 0. 

[Turn Over 
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5. a) Wri te lhc dua l o f lh c fo llowing LPP ari, 

solve. 

Maxi z 8x I 4x 
I 7' 

Subject to constraints 4x
1 

1- 2x
2 
~ 30 

OR 

2x
1 
+ 4x2 ~ 24 

x
1 

> 0, x
2 

> 0. 

b) Prove that the dual of the dual is the primal. 

6. a) Use Vogel's Approximation method to obtain 

an initial basic feasible solution of TP 

D E F G Available 

A 12 23 10 20 250 

B 13 22 11 17 275 

C 18 15 18 14 425 

Demand 225 200 250 275 

OR 

b) Solve the following Assignment problem : 

A B C 

I 8 7 6 

II 5 7 8 

III 6 8 7 

7 
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7 ) Solve the following 2-person zero-sum-game. . a 

Player B 

r 1s 2 3 

Player A 16 5 7 
- 7 4 0 

OR 

7 

b) For the game with the fallowing pay off matrix, 
determine the optimal strategies and the value 
of the game 

p2 

p'L~ ~l 

L-462-600 OD 
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Part-I 

1. Answer the following : 1 X 12 

a) What is the probability of impossibe event ? 

b) If A and B are independent event, then is A and B' 

are independent ? 

c) What is the probability of getting other than 5 

in a single throw of die. 

d) Define moment-generating function ofx, when 

x is discrete. 

e) If x and y are indpendent, the what is the value 

of cr . 
xy 

f) What do you mean by co-variance of Random 

variable X and Y. 

g) Define gama function. 

L-499 
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h) Write the formulas of variance of chjsquarc 
distribution. 

i) What is the relation between Beta and Gamma 
function? 

j) Write the difference between discrete and 
continuous distribution. 

k) What do you mean by random variable ? 

I) What is linear regression ? 

Part-II 

2. Answer any eight of the following : 2 x 8 

a) Find the probability of sum of eight if two dice 
is rolled once. 

b) State the Baye's Theorem. 

c) If x has the probability density 

{
3e-3

x forx>O 
f(x) = 

O elsewhere 

then find P(0.5 < x < 1) 

d) Ifb is constant, then prove that E(bx) = bE(x). 
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e) if X : are random variable and a. are constant 
I 

n 

for i = 1 to n, and Yi == ·r ai Xi then prove that 
i-1 

n 

E(Y) == Lai E( ~). 
i- 1 

f) Prove that Mean Distribution of Beta function 

a 
µ== -. 

a +~ 

g) Find µ for the random variable X which has 

probability density 

{
x'i for O < x<2 

f(x) = /2 
o elsewhere 

h) If X is the number of points rolled with a 

balanced die, then find the expected value of 

g(X) = 2X +1. 

i) Write the formulla for sample mean and variance 

of finite population { c
1
, c2, c3 . • • cN} -

j) What is the prob ability density function of 

chi-square distribution with v degree of freedom. 

L-499 [Turn Over 
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Part-Hf 

3. Answer any eight of the following 3 x 8 

a) Prove that 

P(A' nB') 1 P(A) + P(B) == I + P(A n B). 

b) If f(x) = kx for x = 1, 2, 3, 4, 5, 6, is probability 
distribution random variable, then find the value 

of of K. 

c) Show that F(x) = 3x2 for O < x < 1 is a probability 

density function. 

d) The probability density of X is given by 

1 
f ( x) = x 1n 3 for 1 < x < 3 

0 
elsewhere 

then find E(X2
) . 

e) Find the moment-generating function of the 
random variable whose probability density is 
given by 

{

e-x for x>O 
f(x) = 

O elsewhere 
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f) Find the exprcss •0 n for mean of Binomial 

distribution. 

g) Find the expression for the mean of poisson 

distribution. 

h) Define and explain t-distribution. 

i) Define and explain F-distribution. 

j) If X is the mean of a random sample of size n 

taken without replacement from a finite 

pouplation of size N with the mean µ, then 

prove that E(X) = µ. 

Part-IV 

4. a) Find the probability distribution of the total 

number of head obtained in four tosses of a 

balanced coin. 7 

OR 

b) Find the Marginal densities of X and Y where 

joint probability density is given by 

L-499 

1 
- (2x + 3y)for O < x < l,O<y<2 

F(x,y) = 4 

0 otherwise 

[Turn Over 
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The joint probability density of X and Y are7. 

given by 

Icx + 2y)forO < X < 1,0<y<l 
F(x,y)= 3 

O elsewhere 
Then find the conditional mean and conditional 

1 
variance of X given Y == 2 · 

OR 

7 

b) xl, x2 .... xn are random variable and 
n n 

Y
1 
= ~ a.X. Y

2 
= ~ b.X., a. and b. are L.....J I t ' ,L.,,i I I I 1 

i=l i=l 

constant for i = 1 to n. Then prove that 
n 

Cov(Yi Y2) = Iaihi~ var(X1)+ Icaibj +ajbi)cov(~·,Y) 
i=l i<j 

6. a) Pr·ove that the variance of Binomial Distribution 

is cr2= n0(1 - 0 ). 7 

OR 

b) Prove that the moment -generating function of 
I 

Normal distribution is Mx ( t ) = e ut+-tit
2 

• 
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7. a) IfXr and Xs are the rth auct sth random variables 
of random sample of size n drawn from the finite 
population { c 1, c2, c3 · · · .cN}, then prove that 

cr2 
Cov(X r.XJ=-N-l. 7 

OR 

b) If the joint density of xl, x2 and x3 is given by 

{
(x

1 
+ x 2)e-x3 forO <x1 < l,0<x

2 
< 2,x

3 
>0 f(x) = 

0 elsewhere 

Then find regression equation of X
2 

on X
1 and X

3
. 
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