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Maximum Marks: NH)

Time Allowed: 3 Ilours

,Note: Attempt six qufrstimis in all. selecting two questions from each section.

Section-~_}_"’" www  

Q.l

Q.2.

Q.3.

QA

1,._(

Q.S.

Q.6.

,~Q_7-

(H)

(li)

(0)

tb)

(21)

(bl

(21)

(bi

(2)

(bl

(H)

(bl

(21)

Solvd the tlii`lb1'c11tial equnti 111. (212 -I~ y + lldx  (/lx  21' - l)¢fy = 0 
_\-1» + of- 1 -.1 1/> -x1»»- ll  U Q -7 9-a Mlgémt`\

in-C' ¢49c/
Solve the tlil`fc1°c11tiul cquati 511.

__ 1

(xl + Hg; +¢lxy =  , y(2) = l @/6 KNQ6(
cxSolvu tlie initial value p1~ol1l:111.

l\ cl will 40() til zt l` I = 0 tl ), 8
1

si 1 ime (mon 1 ( )@é  `

A newly built l'isl1 l`2.\l`ll\ fs slot: 'e _

,
 _ _ 5

/0 °¢’/

tlierezilter the population 1 izrezises at the inte ol \/in per lTlOlllll, when lhcsc are /"‘€9¥¢<

p fish in the l’z11'1n, \f\’llill. is t ic fish population at time ‘!"?
5C(?*S_

Solve the dilTc1'f:11li:1l squat on. (3/v 4- 4xyl)dx + (2.1 ~+ 3x2y)dy =' 0  'fi ,Q‘);K`c_6)

Solve by 111etl1ocl ol' l LC y" - 3_v' + 2y = 'lxl + 2xe" £16 L’3X.il0`5 lglmctm

c12y fly cl' (9)

Fir l a It 'ticulzir solution 'l` followin 1. -~- -- 4->- + 4 v = --- .
, _

N pl k
E dx? dx " l+x @`&`E)<[0‘

Apply the Power lcxrics Method to solve the differciiliul (8)

eq11atio11.x(l-.\')_y'= y ®\ ._ DI  _ l O ' Q

§;§f;!_i()ll- l]_

 _ .-2-_.--1 S1 N

Compute the inverse l_.a|‘l ice 'l`ru11sfo1'n111lion of the fc1llowi11g.~E~€-gl-»~§-jQ | £9 L'/Q

‘(s + 2.1: + 5) //.L_

Find ll positive -root c l" 21 non li11ezu‘ Cq\lZ\ll()ll, using Bisection Method, (8) l

_

N  `p 1

f(x)=x3-xl-'Z.x+l.
( “meh °¢'AM7_

1
' \ 1 1 1 1

Use the Laplace 'l|`t1llSltTl`ll\Zlllt`»ll Mctliod to solvc.tl1c lollowing 1111t1z1l vnluc (8)

,_
:ily dy ,,

, w’ 9 56 
l 1ol1|e111_

-_ -_V _ Q.” = 20g ¢01¢,y(()) = 0 = y (0)
 

dr- dr

 

Find the positive root ol tlic equz1tio11. x3 + xl ~ x - 3 = 0 Using, (8). ii

the Rcgtila-lfulsi Mctliotl
NM my; 'l-0 A“7a'1"}-

l~`i11cl the positive root _1 ` 'lic c<_|u11tio11. e"= D + Zl by using NCWl()ll`$ (8)

liaplison l\/lctliocl with f =‘ 3
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Q.8. (a) Find the tirst three derivzitives ot`j(x) from the following table at x = l‘I (8) r

MT' 'TB' `.l"ifQ2" “ill” 'TK`l'T§' ii" \ A

f

.-- _-~--  »<»--f ----»=~ /‘tum M4/L ‘

_/Cf) 0 0.123 0.344 O.296A\ 2.432 4.00  
(b) Use the Simpsorfs apinintimateitlite given iriteéEi  (8)

J - _

`
g

t

_\-E)-9-Ltlx with »~  6
571,  

2 X

GU, |7~47\ f

Section- lll

  (a) Find the inaxirnum value of z = 9x| + xg subject to the Constraints. (9)

 _
i_

2x, +x2 S 8

 Llx, + 3x2 $14
&l1!L;

»

 xwxz 2 0

 (lt) Minimize
-= xl - xl

(8)

  such that
~- x, + 2.5 :E 2

'

 
xl -i- xl S 4

 
x,,x2 2 3

gt
x,, x2 2 0 *

Using simplex method.

 Q.10. (a) lf A and B are any two events detined in u sample space S, then ( )

5

_

--

P(/t fl B) = P(/I) - [’(.~ HB)

 
(b) An integer is chosen at random from the lirst 200 positive integers. What is thc (8)

 \q./\l probability that the integer chosen is divisible by 6 or by 8?

Y .1l. (a) If A and B are two indtpentlent events in a sample space S, then show that

if

""'
"'° -"

 1
i. A and I3 are independent. ii. A and B are independent.

 

(bi) An event has the probability p =  _ Find the complete Binomial Distribution

i

for n = 5 trials. /
1

Q.l2. (ai) A man .draw two balls irom a bag containing 3 white and 5 black balls. lfhe  

receives Rsfltlfor evxy white ballfhe draws and Rs.7 for every black ball, lind

E

his fzxpeetation.

(b) Write down the prop :  of [linotnial Distributioii.
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Note: Attempt any two questions fre »m each section.

Section- I

QA' a' Solve the following different al equation: ig- =  - 6 H5194  jfqi

b. Find the general solution if the following non-homogeneous differential (9)

equation: (D3+D2 - 4,L - 4)y = ez” cos3x  “Ho”/Q’ [6

Q.2. a. _ . . _ 3  _  
Solve tne differential equatio 1. (x -1) gc- + 4(x - l)2 y _ x +1  0 #71, [1

b. f
2

9

Solve the differential equati nz: “ 4x2  - 4x?,!- + 3y = sin(1n(-x)) ( )
' x 6/H jf/o [ I/kff

where x < O.

.3. _

2
8

Q a Solve the differential equatioz iz iii! + y = csc x  /O ( )

dx /71665 "
b. dz d 2

(9) 0'

s 1 2 -1- in =1 /
Ove yd# (dx 6613?/0 lege.;

Q.4. a. Find an equation of orthogonal trajectory of the curve of the family xy = c. (8) 
b- Find the series solution of tli : differential equation y” - x2y = O around (9)

the point x = 0.
62f?(‘D

Sectioli- II

,
Lbtftll Lwmla

Q.5. a. Compute the Laplace transtinm of e' sin 21 (8)

b' Compute the inverse Laplace transform of --lT- 0791? ( )

(S _ 1)(s + 4)

Q.6. a.
1

(8) 'Q

Use Simpsonvg rule, with n = 8, to approximate the value of   §( 
0' Find the area under the semi :ircle y = \/4- x2 and above the x-axis using\ (8)f[ Mba(

_
_ at

trapezoidal rule, for n ~ 8.

Q.7. a Use the bisection method tc ind the positive root, correct to three places of (8) .S Q

decimal, of the equation x -- ef = O within [l,2]. Nu 7" WW

P.T.O



b. Compute thevpositive root, correct to four places of decimal, of the equation (8)
Y

~ x2 3_4 sin qc = 0 using Newton-Raphson method. /VL/Qyém'  pw

Q.8. a. Use method of False position to (find the root of the equation (8) K yi

x’ - 4x2 + 1q- 10 = 0 accurate to three places of decimal within [4,5]. /V(/PM

b. F. nd : . _ 1 (8)

ind the 2 degree Lagrange interpolation polynomial for f (x) -_ -,
x

 I A/¢70wwf¢

choosing the points xo = 2, x, = 2.5, x2 = 4. Also approximate f (3) = E /Q 1

Section- Ill

/ Q.9. a. Find the maximal value of the object linction z = x + 3y; subject to the (9)

\r\/MA constraints. ysxel, x+y22, 2y2x-1, x20, 3120
s

£‘/VM. b. Use the simplex method to find the maximum value of the object function (8)

-
`_l’l-_{- A

. .

c = 4 , ere x , y and z are non-negative variables satisfying the

constraints x+y+zS4, 3x+y+2z$7 and x+2y+4z S9
\

Q.10. a%’l`hree horses A, B and C are in a race; A iz; twice as likely to win as B and B is (9)

twi as likely to win as C. What is the probability that A or B wins.

Q57 b. um contains four balls which are known to be either; 7
(8)

Q t i. all white or ii. Two white and two black. A ball is drawn at random and is

f und to be white. What is the probability that all balls are white?

Q.1l. a Find the value of K, so that the l1incticnf(x) defined as follows may be a (8)

\, density function
'

f() kt , 0$xS2  
X =

0 , elsewhere

x=---- or x= , , ....... ., , en in meanan variance
b' If f() 6'|7'x\ f 2 3 12 th r d <1 (9) '

36
( WD

of the random variable X

Q.12. a. For the binomial distribution the probability density is given by (9)

ni
7* _

f Y;/|'y\,¢

f(x) =(x]p"q""' , x = O,l,2, ......... ,ri where the random variable X `

r/ i
d

6 1 assumes avalue x. Prove the relation pm = pq nr/1,_, + 
p

` b. Show that the mean ofnegative binomial distribution is less than its variance. (8)

¢....»-""" A
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Note: Attemptlimy two questions from eac section.

 ection- I
Q.1. ..‘\ . dy x(x2+1) -1Solve the initial value problem E -7,7 y(0) = -5

Solve the donation. (D2 + 6D + )y = 0 31(0) = 2 y’(O) =i-3
Q'2° Solve differential equation. _ $5 _= 

Solve by the method of U.C y" - 4y'  4y = ez*
Q.3.   z EQ’ ,_ Solve J; 1 (1 + x ) dx + 4xy (Matz),

Solve
M x2%+ 7x§¥+ Sy =x5

Q.4. Find orthogonal trajectories of family ofcardiods. r = a(1 + cost?)
Find a series solution of differential equation around indicated point

y” -xzy = 0 around x = O

2 `  ' Section-II
Q.5. Compute the Laplace transformation of coszgz t

Compute the inverse Laplace transformation of §i%§_;
Q.6. Using Newton Raphson method fmd a root of f (x) = x3 - 2x - 5 = O

Solve the transcendental equation f (JE) i= e`” f- sin = 0 to a positive real root by
Bisection method.

Q-7' Use the trapezoidal rule with rz = 4 to approximate. I = fo* \/x2 + 1 dx
Use Simpson‘s rule to approximate the Integral ff lnx dx with ri = 4.

Q.8. Find the first and second order derivatives ofthe function from the following data at x = 2.
' -_ X 1 2 3 4 5

fQc) p3 10 29 66 127
Find a bound on the error in approximating the given integral using:
i. Trapezoidal rule ii. Simpson’s rule. ffl xsdx with n = 10

 _ Section- III
Q.9. Minimihe z = ZX1 + X2 subject to the conditions

X1 + £2 2 1.

X1 ' X2 2 *1
x1 + 2x2 2 4

Xl, X1 2 0
Use the simple; method to find the maximum value of object limction
z = 10x, +1 lx; with the condition

3x1 + 4x2 S 9
5x1 +_2xZ S 8

xl + 2x2 S 1
.hzoalldxgzo

Q.10. A set of eight cards contains one joker. A and B are two players and A choose 5 cards at

Q.11.

Q.12.

random, B taking the remaining 3 cards. What is the probability that A has the joker?
A pair of fair dice is thrown. If the two numbers appearing are different, find the probability
that sum is (i) 6 (ii) sum is 4 or less.

If f(x) =%(x = 1,2,3     ....n)then find E(x) and Var(x)
Suppose that the life length (in hours) ofa certain radio tube is continuous random variable
x with probability density function f (x) = -£9 x > 100
And zero elsewhere. What is the probability that a tube will last less than 200 hours, if it is
known that tube is still functioning after 150 hoursof service?
An event has the probability P == 3/8, Find the complete Binomial distribution for n = 5
trials?
LetXbe random variable having aibinomial distribution with parameters n = 25 and P = 0.2
evaluate P[X < it - 20]

.. ~ 5
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Note: Attempt any two questions from each section.

Section- I

Q°1° Solve the initial value problem % = % , y(0) = -2 (8)

Solve (x - y)dx + (x + y)dy = 0 (9)
Q.2. Solve the differential equation , (3x2y + 2)dx + (x3 + y)dy = 0 (8)

1

Solve the equation il; + T35 = xy? (9)
Q.3. Find the orthogonal trajectories ofthe family of cardiods r = a(1 + cos9) (8)

Solve (D2 - 5D + 6)Y = sin 3x (9)
Q.4. Find the general solutionpof (DZ + 3D - 4)Y = 1Se" (8)

Solve by the method ofU.C y" - 3y' + Zy = xzex (9)

Section- II

Q.5 Compute the Laplace transfonnationof e‘" where a is a constant and s at ct. (8)
Find the inverse Laplace transformation of  (8)

Q.6. Solve the equation f (x) = ex - 3x = 0 by bisection method. (8)
Using Newton Raphson method, evaluate to two decimal places the root of the equation which (8)
lies between O and l, the function is gr f(x)e= ex - 32; = 0

Q'7' Evaluate 1-13 5 dx (by using trapezoidal rule for fiveipoinfs. \ (8)
Apply 5 points Simpson’s rule to evaluate fel Iigdx (8)

Q.8. Find first and second derivatives of the function from the following data at x = 2. (8)
X 1 2 3 4 5

f(x) 3 10 29 66 127

Evaluate the integral fel dx by using rectangular rule for n = 4. (8)

Section- III

Q.9. Maximize z = 10x1 + 11x2 subject to the conditions (8)
3x1+4x2 S9 , 5x1+2x2 S8 , xl-Zxzil where xl, x2 20
Use Simplex method to find the maximum value of object function z = 3x1 + 2x2 with the (9)
condition
x1+2x2S6 , 2x1+x2S8 , -x1+x2S1, x2S2 where x1,x220

Q.10. An integer is chosen at random from the first 200 positive integers. What is the probability that (8)
the integer chosen is divisible by 6 or by 8?
A card is drawn at random from a deck of ordinary playing cards. What is the probability that it (9)
is a diamond, a face card or a king.

Q.11. A man tosses two fair dice. What is the conditional probability that the sum of the two dice will (8)
be 7, given that:
i. the sum is odd ii. the sum is greater than 6 iii. the two dice had same outcome.
A pair of fair dice is thrown twice. What is the probability of getting totals of 5 and 11? (9)

Q.12. A certain event is believed to follow the binomial distribution. In 1024 samples of 5, the result (8)
was observed once 405 times and twice 270 times. Find p and q.

An event has the probability P = E. Find the complete binomial distribution for n = 5 trials. (9)
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