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Applied Mathewmatics Paper- A

Time Allowed: 3 Hours

Maximum Marks: 100

_Note: Attempt six questions in all. selecting two questions from each section.

Q.1. (1) Solve the differential equatin. QRetyt Pyedx + (A + 2y - Dy = 0 E)E:j/‘)/Z/)r(()) C/A—,—?
(b) Solve the differential equatisn. (- L -xhp-x(y-D=0 Q-7 ﬂgfga% }8 Pt
| nE ket
Q2. @ Solve the initial value problzm. (x* + l)%+4xy =x, p2)=1 R EXT6 D oo/
400 fish at ume { = 0 (month), (8) o

(b) A newly built fish farm 's stocked with
/0 °t’/,"€ feese

thereafter the population i-1areases at the rate of \/}» per month, when these are

p fishin the farm, what is te fish population at time ‘17 — ,' .
2 2 3 @,« ’ g{- ?.y

quat on. By + dxy )dx + (2x + 3x"y)dy = oc 7 /‘& Kot

)’"—3y’+2y=2x’ voxer 86 (SX10:D  (8)nc e

(9)

Q4. @ ' dly  dy e’ |
Find a particular solution « f following. L 4= +dy=-— , ' (p -
P l & dx? dc = l+x AB:$ B% (0

Q3. (@) Solve the differential ¢
(b) Solve by methad of 11.C

(by Apply the Power erics Method to  solve the differential  (8)

al equation. x(1 = x)y" =¥ @ . q =X {O ﬁ

Section- 11

o St

Qs @ : St i
i Comipute the inverse Layiwe Transformation of the following. 3 : 3y —--7?«——2}- :(:,)L’A
_ (s? +25+5) )

i (b) Find a positive oot ¢ (" a non linear equation, using Bisection Method.  (8) .
b (NUrneA\q,ipAy\l,u

f(x)=x" —x?=2x+1.

Method to solve. the following initial value  (8)

L 7 B(«/Aj

Q.6. (a) Use the Laplace "l‘mnsl'cJnalinn
Problem. i'ff.-;i - 2‘;")1 = 20¢" cott, y(0)=0=)"(0) .
ct” dt

(b) Find the positive root of the equarion. HHxt-x-3=0 Using (8). -
f . the Regula-Falsi Metho l Nuamex -0 Angl:
‘~Q.7. (a) Tind the positive root 0 “ihe equation. ¢f= 2x + 21 by using Newton's — (8) -b

Kaphson Method with 2y =3 N ]
\un e d fh\:/‘

([ o= > |
o b ,
wof. ) O L P.T.O

g p o2 =
()" ¢ .,— ¥ ﬁl b i




B ove the AN A Numerle ©
Prove that A = Ay
. \gu K gllglﬂ'l 7'

Q8. () Find the first three derivatives of fx) from the following table atx = 19 8)

/’lb/m&%‘wﬂ

®

3

sin x . :
J- X dx with r=0 R ;
X e

2

Section- 111

Q9. @ Find the maxirnun value of z=0xt X subject to the Constraints. 9)

2x,+x, S8
4x, +3x, £14

x,x, 20

&)

(b) Minimize z=X,-X,

such that -x +2x, 52

X, +x, 54

x,,%, 23

x,%, 20 " Using simplex method. «‘

Q.10. (a) If A and B arc any two cvents defined in a sample space s, then (9
| PANT) = P - P D)

(b) An integer is chosen at random {rom the first 200 positive intepers. What is the ~ (8)

sen is divisible by 6 or by 87

probability that the intcger cho

(a) 14 and B are two ince pendent events in a sample space S. then show that 9

7 and B are independent. -

i. Aand B are independent. i :
(b)  An event his the probe bility p = /3/{; Find the complete Binomial Distribution 4 (8)

-

for n =75 trials.

Q.12. () A man.draw two balle irom a bag containing 3 white and 5 black batls. If he

receives Rs.’]()’for cv2ry white ballhe draws and Rs.7 for every black ball, find

his expectation.

S R T

(b) Write down the prop : ties of Binomial Distribution.
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Time Allowed: 3 Hours

Note:

Q.1.

Q.2.

Q.3.

Q4.

Qs5.

Q.6.

Q.7.
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Maximum Marks: 100

Attempt any two questions from each section.

3Section- I

Solve the following differen: al equation: 4 = 2}—:&—1- C H’/f’q (8)
de y—-x+35
Find the general solution >f the following non-homogeneous differential  (9)
equation: (D+D*— 4. - 4)y = € cos3x CtfHore (e
Solve the differential equatio 1: (x- 1)3 dy +4(x-1)’y=x+1 Q'EH o6 Mo (8)
v 9
Solve the. differential equalior: " 4x? U v dy +3y—-sm(ln(—x)) ©)
X
O —Flot vk
where x < 0. ?9/ 4
v 2 : 8
Solve the differential equatic:i: : ‘; { +y=CSCX C#/ryl: (o /( ) :
i srel€
Solve 2L —(Q)z =1 CHF]6 l@(g) 7‘/
/ - dx'l dx [&Q

Find an equation of orthogonl trajectory of the curve of the family xy =c. ®) %ﬁ
Find the series solution of 11 differential equation ~ »"— x’y=0  around (9

(>’

the point x = 0.

Section;- I

| A (melh?
Compute the Laplace transforra of ¢ sin 2t (®)
1 W\\O“@M@)

(s—1)(s* +4)

Compute the inverse Laplace transform of

! (8) K
Use Simpson’s rule, with 7 = 8, to approximate the value of a}-—\»:\; {( [a}

ind the area under the semizircle y= J4-x*  and above the x-axis usmg\ (8)( ( &}bol

;n_'apezolda} rule, for n = 8.
Use the bisection method tc {ind the positive root, correct to three places of (8). ﬂ

decimal, of the equation x - e« =0 within [1,2]. N\A W%\

P.T.O




b. Compute the positive root, correct to four places of decimal, of the eqﬁation 8)
x* 4 smx =0 using Newton-Raphson mnethod. N L(Wé%(% pre -
Q8 a Use method of False position to find the root of the equation (8) ‘C‘ﬂ £
x* — 4x? + x—10 =0 accurate to three places of decimal within [4,5]. A &

8
b Find the 2" degree Lagrange interpolation polynomial for f(x)= l, ®
| Miywoni)

choosing the points ~ x, =2, X, = 2.5, x, =4. Also approkimate f(3) =—;— ﬁy{7'

Section-_ 11

Find the maximal value of the object finction z = x + 3y; subject to the (9)

constraints. y_<.x;+1, x+y22, 2y2x-1, x20, y20

Use the simplex method to find the maximum value of the object function (8)
v_—_—-————-’ . - . .

¢ = dx—tg==3F"Where x , y and z are ron-negative variables satisfying the

constraints x+y+z<4 3x+y+2z<7 and x+2y+4z<9

Q.10. hree horses 4, B and C are in a race; 4 iy twice as likely to winas Band Bis (9)
twice as likely to win as C. What is the prob_abihty that 4 or B wins.
\\7 b. urn contains four balls which are know‘n to be either; ! 3)
P 7% ' i. all white or ii. Two white and two black. A ball is drawn at random and is
found to be white. What is the probability that all balls are white?
Q.11. a Fiﬂd the value of K, so that the functicn fx) defined as follows may be a  (8)

\ density function
o ke , 0<x<2 (/e\/)
x)=
0 , elsewhere
b oy ©
If f(x)= for x=2,3, .00 , 12, then find mean and variance ( ﬁ, "U .

‘ of the random variable X.
Q.12. a. For the binomial distribution the probability denszty is given by 9
» A ‘ %/I'VL[
f(x)= (x] pig"" . x=012, ,». where the random variable X |

7,
g / ‘ -
6 “ assumes a value x. Prove the relation x4, , = P‘Z(””ﬂr_l + _5.'.) )
' /2

\K). Show that the mean of negative binomial distribution is less than its variance. ®
-
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Maximum Marks: 100

Note:
Q.1.

Q.2.

Q3.
Q4.

Q.5.

Q.6.
Q1.

Q.8.

Q..

Q.10.

Qil.

Q.12,

@

op o g

om

o

€)

a2t P |

Umvers1ty of Sartha

B A/B. Sc 1* Annual Examination 2012.
Applied Math Pager A

.;

Attempt any two questions from each section.

Section- I

.\ ' dy | x(x*+1) _ -1
Solve the i itial value problem - -—;ys— y(0) = % ‘
Solve the quation. (D2 + 6D +9)y= ¥0)=2 »'(0)=-3
- Solve differential equation. Yo ’—Cﬁy—l
: dx = x—y-1
Solve by tHe method of U.C Y'—4y +4y =¥
Jo 2 .“1 =1 _
Solve " A+x) < +4xy = rreorl
Solve ) x? :;’z' + 7x 2y =+ 5y =x°
Find orthogonal trajectories of farmly of cardiods. r = a(l + cosh)

Find a sefiés solution of dlfferentlal equation around indicated point
y'=xly=0 around x=0
e Section-I1
Compute the Laplace transformation of cos{a t
95-67

Compute thq inverse Laplace transformation of T 1e510

Using Newfon Raphson method findarootof . f(x)=x3-2x-5=0

Solve the transcendental equation  f (:é) =e™* ~sin (?) = 0 to a positive real roof by
Bisection method.

Use the trapezoidal rule with n = 4 to approximate. [ = f VT dx

Use Simpson’s rule to approximate the Integral f Inxdx with n=4.

- Find the first and second order derivatives of the functxon from the following data at x = 2.

X 1 2 3 | 4 5
x) 3 1 10 29 66 127
Find a bound on the error in approximating the given integral using:
i. Trapezoidal rule ii. Simpson’s rule. f_zl xSdx with n=10
Section- ITI
Minimibe z = 2x; + x, subject to the conditions
X3 + xZ =1
X1 — X3 > -1
X4 + ZXZ 24
’ X5, X220
Use the 51mplex method to find the maximum value of object function
=10x, +11x, with the condition

3x1 + 4X2 <9

5x; +2x, <8

x1+2x; <1

X2 0 andx;Z 0

A set of eight cards contains one joker. 4 and B are two players and 4 choose 5 cards at
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 appeanng are different, find the probability
that sum is (l) 6 (ii) sum is 4 or less.

If f(x)= —(x =123 ...........n)then find  E(x) and Var(x)

Suppose that the life length (in hours) of a certain radio tube is continuous random variable
x with probability density function f(x)= -1;022 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 hours of service?

An event has the probability P = 3/8, Find the complete Binomial dxstrlbutlon for n=

trials?
Let X'be random variable having a binomial distriution with parameters n =25 and P =0.2

evaluate P[X < yu — 20]

3
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Maximum Marks: 100 Time Allowed: 3 Hours
Note: Attempt any two questions from each section.
Section- I
Jd. a. it dy _ _2x = — 8
Q Solve the initial value problem oozl y(0) = -2 ®
b. Solve (x=y)dx+(x+y)dy=0 9
Q.2. a. Solve the differential equation ) Bx%y +2)dx + (x> +y)dy =0 (8)
1
b. Solve the equation % + 1’”}: > = Xxy? , ®)
Q.3. a. Find the orthogonal traJectorles of the family of cardiods r = a(l + cosh) ®)
b. Solve (D? — 5D + 6)Y = sin3x 9
Q4. a. Find the general solution of (D? + 3D — 4)Y = 15¢* (8)
b.  Solve by the method of U.C y" —=3y" +2y = x%e* &)
Section- 11
Q.5 a. Compute the Laplace transformation of ¢ where a is a constant and s # a. 8
b, Find the inverse Laplace transformation of % 8
Q.6. a. Solve the equation fx)=e*—-3x=0 by bisection method. (8)
b.  Using Newton Raphson method, evaluate to two decimal places the root of the equation which (®)
lies between 0 and 1, the functionis f(x)— e*—3x=0 :
31 .
Q7. 2 Evaluate I sz ax by using trapezoidal rule for five points. ®)
b. Apply 5 points Simpson’s rule to evaluate : fol 1+1x2 dx ®
Q.8. a. 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
b.  Evaluate the integral f01 1.+1x2 dx by using rectangular rule for n=4. ®)
Section- 111
Q9. a Maximize 2z = 10x;+ 11x; subject to the conditions ®)
3x;+4x, <9, S5x+2x,<8 , x—2x,<1 where x;,x,=>0
b.  Use Simplex method to find the maximum value of object function z = 3x; + 2x, with the &)
condition
Xy +2x,<6 , 2x,+x,<8 , —-x;+x,<1 , x,<2 where x;,x=0

Q.10. a. Aninteger 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 87
b. A card is drawn at random from a deck of ordinary playlng cards. What is the probability thatit  (9)

is a diamond, a face card or a king.
Q.11. a. A man tosses two fair dice. What is the conditional probability that the sum of the two dice will ~ (8)

be 7, glven that:
1. the sum is odd ii. the sum is greater than 6 iil. the two dice had same outcome.
b. A pair of fair dice is thrown twice. What is the probability of getting totals of 5 and 11? 9
Q.12. a. 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.

b An event has the probability P = g. Find the complete binomial distribution for n = 5 trials. €))
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