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TIME: 3HRS M.MARKS: 70

Note: Attempt all Sections. In case of any missing data; choose suitably.

dic: 9t Uil Dl ga B | AT Sel ol Iugad I |
SECTION A

1. Attempt all questions in brief. 02x7=14
Q Question CO | Level

a. | What is a linear partial differential equation of first order? Write its general form. | 1 K1
Y HH BT IRAD 3MRIH Sadhd THIHU FT 82 ST JHg 7 ARy |

b. | Write the one-dimensional heat equation and mention the physical meaning of each | 2 K2
term.

TS-HTATH! SSAT THIRUT fARIT a1 39 U UG &1 Hidd 37 Jarsy|
c. | Define the coefficient of skewness based on moments. 3 K1
YUl & 3MYR W fAwHdT Tuiies HI gIRUIRNG Fifoe|
d. | State Charpit’s method and mention when it is used. 1 K3
1t Pt fafd B IaZT IUT T8 He Ugad B! Sl 52
e. | What is a control chart? Name any two types of control charts. 5 K2
foizror ard o/ g2 foreht ot 1 IR & e =rd & A fafRaul
f. Define a probability density function (p.d.f.)'and state its two properties. Ul 4 K3
Rhdl ¥ AT B! UG P auT 39 &l o1 faRau |
g. | What is meant by regression line of Yon X? UX AR IGUGERRE]l (Regression line | 3 K1
of Yon X) ﬁwm%’?

SECTION B
2. Attempt any three of the following: 07x3=21

a. | Solve the linear partial differential equation (y + z) Z—i + (x+2) Z—; =x+y 1 KS

using Lagrange’s method.

A Bt 3 BT TN HRp Hufafad Y¥e 3Hiflie Sfaed THie &
g IO (y+z)g—i+(x+z)g—§=x+y.
0

: ) . 2
Solve the one-dimensional heat equation a—? = ¢2 ﬁ,o <x<Lt>0

subject to the boundary conditions u(0,t) =0, u(L,t) =0
and the initial condition u(x,0) = x(L — x)using the method of separation of
variables.

TR GYFHRUT [AfY BT ITART T MEIRId Ueh- St o1 TR0l & g
BT L =22 gcx<@pf>0 W UT : w(0,6) = 0,u(Lt) =0

ax2’

Q@Wﬂﬁ(lmtlal Condition)ru(x, 0) = x(L — x)
C. | The following data relate to variables Xand ¥: FRfeiRad 3fipg =R X a1 v¥ | 3 K3

T -
X 2 4 6 8 10
Y 5 9 13 17 21

Find the correlation coefficient and obtain the regression lines of Yon Xand Xon'Y.

TE-Taey 0T JTd B3 3R Y TR X TUTX WY P UFATHA TS U 3 |
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d.

The lifetime of an electric bulb is normally distributed with mean 1200 hours and
standard deviation 100 hours.
1. Find the probability that a bulb lasts (a) more than 1300 hours,
(b) between 1100 and 1250 hours.
2. Out of 2000 bulbs, how many are expected to last more than 1400 hours?
(Standard normal table values may be assumed.)

TS [95gd Scd &1 SiaeTa ATHIRI fadR0T ST UTe Hal &, forgest [ 1200
He 3R AF® fa=ra 100 € 1
1. g8 Jd Pt f& fdt s & S & TUEA ®:
(2)1300 ©< ¥ 3ifee TP @ B, (b) 1100 3R 1250 °el & & I
Cill
2. %Wﬁﬁmﬁaﬁﬁ&ﬁ&nﬁww%ﬁ?émooﬁﬁm
2
(AT-Teh ITHTY dTferesT & | {1 1T off Ibd § 1)

4 K4

Two independent random samples from two normal populations gave the following

results: &I S0 ATefwsd TYHI o1 &l JTET= SiHeet 9 feran mar, oo ufkomg
afdRad g gu:

Sample(¥AT) | Size(SITPR) Mean(HT¢H) Standard
Deviation(HTH®

I 10 52 6
1 12 47 5
Test whether the difference between the-sample means is significant at 5% level of
significance. Assume population.variances are equal. &1 Piforg fos T AHAT
mm‘%aﬁamﬂms%ﬂ%ﬂwm%@%l A AT fob wienT freron
REIEE

SECTION C

3. Attempt any one part of the following:

07x1=07

a.

Solve the non-linear partial differential equation p? + g2 =z Where p = Z—i, q=

:;)_z using Charpit’s method.

%ﬁaaﬁwﬁmwmﬁuﬁr@a%mmmﬂﬁw
0z _E)z

A BINT: p? + g2 = z Where p = 2=, ¢

ax’ _-6_;

1 K3

Solve the partial differential equation.
SifRID 3fdehe] GHIBRUT T BifoIg

(D? — 4DD' 4+'4D'?)z = e***Y

4. Attempt any one part of the following:

07x1=07

a.

Solve the wave equation

T GHIHRUT B Difolg

0%u B ,0%u

F— c ﬁ,o <x<L
subject to
&P Siaita

TXx o0u

u(0,t) = 0,u(L,t) =0, u(x,0) = sin T’E(x’ 0) =0.
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b. | Using the Fourier transform method, solve the partial differential equation 2 K4
BRI YR fAfY BT ST b HIfRID b el JHIBRUI g DITorg
ou 0%u
E= w,—oo<x<00,t>0
subject to the initial condition
RIS T & TR

u(x,0) = e~ ¥,

5. Attempt any one part of the following: 07x1=07
a. | The following data give the frequency distribution of a variable X: 3 K5
frafeiad Sar fbell =R X &1 Mgy faaRu exifd &:
X 10 20 30 40 50
f 3 7 12 8 4

Find the first four moments about the mean and hence determine the coefficients
of skewness and kurtosis.

A1 & IR § Ugd IR Ud! b J1d Hiorg 3R b 38 YR R fa&ydr iR
TaTs & Tuie Aeiid B

b. | Fit a parabola of the form 3 K3
9 U BT Th WRacd fthe Bifog

y =a+bx+ cx?

to the data

ST & HTHR:

x 0 1 2 3 4
y 1 2 5 10 17

6. Attempt any one part of the following: 07x1=07
a. | The number of typing errors per page in a book follows a Poissonidistribution with | 4 K4
mean 2.
1. Find the probability that a randomly Cchosen page has
(@) no error (b) at most two errors.
2. If a book has 500 pages, estimate the expected number of pages with
exactly three errors.

fhdt e o Ufd gy ersfti el &t T Ue Uigy fqdvur &1 gre dRdt
2, et 2 81

1. ¥ oifve fo fed gefeses U 4 g4 W g¥ W

(a) BYE A T ER BT FYTGT, (b) B 31 el 819 ) FHTET|

2. e fordt Qe § 500 U8 &, Y 310 @vsy fob fpam ggi R e <A

el 81 ot JuraT 71
b. | A discrete random variable X has the following probability distribution: 4
o fafdad arefas® R X &1 FafaRad Wi faavor
X 0 1 2 3 4
P(X =x) k 2k 3k 2k k
Find the value of k and determine the mean and variance of X ("k T HI JTd
HIFTT 3R X T A8 T faror Ruifa sifvm|)
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7. Attempt any one part of the following: 07x1=07
a. | The following table shows the distribution of students according to gender and | 5 K3
preference of subject

Fafiad difereT S &1 e SR faw & onfiiesdT & SruR faaror ewifdt

e

Gender(feTT | Science Arts(dl) | Commerce | Total (Pel)

) (EEL)) (arforsa)

Male (q®¥) | 50 30 20 100

Female 40 50 30 120

Total (e | 90 80 50 220

Test at 5% level of significance whether gender and subject preference are
independent

5% HEd TR TR Ig U&7 Hiforg b o foftr 3iR fawg &t urfiesdr Wdd g

b. | Five samples, each of size 4, were taken from a production process. | 5 K5
The sample means and ranges are given below :

IaTe UfhaT § U BT THR 4 1A Uie A forg 7Y, AT [1ed 3R thard

Sample(THT) Mean (HI¥)(x) Range(av_cﬂa) (R)
1 20 4
2 22 5
3 19 3
4 21 4
5 23 6
Construct X-chart and R-chart and comment on whether the process-is under
control.
%‘(-Enésﬁ? R-TTE §1SU SR fewuht Hifvte o a5 ufssar fFd=on & siefi=
l.
Given

fSaT 7™M 4, = 0.729, D, = 0, D, = 2.282.
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