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SECTION A
1. Attempt all questions in brief. 2x10=20
Q No. Question CO | Level
a. Form partial differential equation from the following equation by 1

eliminating the arbitrary constant:

az+b=a’x+y.

ATAET FR2RiE Y gera RAeafaf@d geexor O 31fs 3asa

HHIHIUT FATC:
az+b=a’x+y.
b. Find the particular integral of (D2 +5DD’ + 6D’2)z = 12 : L
y — 2X
(D +5DD’ + 6D )z = 12 ol faY FHATReA AT AL
y — 2X
C. Classify the nature of the following equation: 2
ot? ox?
fAEfaf@d gHieor & gepfd @ gaffehd i
ot? x?
d. Solve by separation of variables: 2
3 OU , OU
y® —+x°—=0.
OX oy
W & JUFHIT EaRT §ol P
y® ML e Mg,
OX oy
e. An aeroplane flies along the four sides of a square at speeds of 100, 200, 3

300 and 400 km/hr respectively. What is the average speed (harmonic
mean) of the aeroplane in its flight around the square?

Ueh gdTs Siglel Ueh geT o ORI 3R shaAer: 100,200,300 3R 400
fopefi/erer & a1fa F 33aT1 &1 T97 & IRT 3R 38 R THAT ga1s
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Karl Pearson’s coefficient of skewness of a distribution is 0.32, its standard
deviation is 6.5 and mean is 29.6. Find the mode of the distribution.

fordl faaRor &7 el Tder &1 foRed=T a[oieh 0.32 8, 38!
AT Ao 6.5 § dur ATET 29.6 gl WWWW
FifaT]

Write the statement of Baye’s theorem.

TIT 97T &1 I @]

A continuous random variable X has a p.d.f. f (x)=3x?,0<x<1.Find a
such that P(X <a)=P(X >a).

Ush Tdd Ieiesd T X p.df f(x)=3x2,0<x<1g| AT

a1 HIvTErs ffuP(X <a)=P(X >a) Bl

Write Student’s t-distribution(t-Test) formula.

Tese A1 A-faror (&-¢Fe) g fod|

Write the formula of Central line, Lower control limit, and-Upper control
limit of R-chart.

IR-TE T FearT 3@, el Fa=or d@ar 3k 9 [T @A
&1 ¥ ford|

SECTION B

Attempt any three of the following: 10x3=30

Solve the following differential equation:
(mz —ny)p + (nx—1z)q =ly —mx.

AT 3aeagHauT g
(mz—-ny)p + (nx—12)g=1ly = mx.

1

Use the method of separation of variables to solve the equation:
ou_au
ox? oy
THIRIOT I T A & T I guFhor A 1 3uamer HL:

+ 2U.
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2

a—l: = au +2u.

OX oy
C. The sum of 20 observations is 300 and sum of their squares is 5000. The | 3

median is 15. Find the Karl Pearson’s coefficient of skewness.

20 9870 =1 AT 300 § 3R 39 gait &1 AT 5000 g1 AT
15 &1 el I &1 o auTieh AT ST

d. If the function f(x) is defined by f(x)=ce™, 0<x<oo, find the value of | 4
¢ which changes f (x) to a probability density function.

afg f(x) herere f(x)=ce ™, 0<x<oo GaRT IR frar T g,
al ¢ AT AT FL ST (X) TTRASAT Gelcd HaleT H Sl ATl
gl

e. The average income of persons was-Rs. 210 with a S.D. of Rs. 10 in| 5
sample of 100 people of a city. For another sample of 150 persons, the
average income was Rs. 220 with-S:D. of Rs. 12. The S.D. of incomes of
the people of the city was Rs. 11. Test whether there is any significant
difference between the average incomes of the localities.

(2405 =1.96)

Teh BT & 100 AN & oAHs 7 safeadt $r 3iea 3ma 210 w0
o 3R wEA 10 Tud Al 150 sFfFaAT & qE FF7a & T,

3rad 3T 220 9 A 3R TEA. 12 T9F A1) AT & el A
3T T THAL 11 39T A7 g HY b F7 Serment Fr 3iaa 3

& &I @IS Ageaqul 3N ¢l
(2405 =1.96)
SECTION C
3. Attempt any one part of the following: 10x1=10
a. Use the Charpit’s method to solve the following equation: 1 K2

(p*+09%)y=qz.

frafafad FHetor & gof A & fow arfie A & 39T
F:

(p? +a%)y=0z
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b. Solve the following PDE: 1

(D® —7DD'* —6D"%)z =sin(x + 2y) + >

farfaf@a PDE & g &<

(D° -7DD'? —6D"*)z =sin(x + 2y) + &'
4. Attempt any one part of the following: 10x1=10
a. The temperature distribution in a bar of length 7 which is perfectly 2 K2

insulated at ends x =0and x = 7z is governed by partial differential

2
equation gt—u = Z—l: . Assuming the initial temperature distribution as
X

u(x,0) = f (x) = cos2x, find the temperature distribution at any instant of
time.

xS HT Teh B3 H dIAT [aaror S fT x =03 x =79 g

2
TRE ¥ 7S ¥ IR IHRT srawe wehawor gt—uzz—”aam
X

afEa &1 aRfAs aa#dAeT AaRoTu(x,0) = f(X) = cos2x I ATTd

gU, AT & fohall 8l &70T I AT9ATT fIAROT ST 9T o9y |
b. An infinitely long plane uniform plate is bounded by two parallel edges | 2
and an endat right angles to them. The breadth isz . This end.is-maintained

at temperature u,at all points and the other edges are at-zero temperature.
Determine the temperature at any point of the plate in the-steady state.

U R ©U ¥ ddl I0dd Th9dH @ &l JaEiaR fhar]
3R 3% gHHI 3fd T o} gt 81 ASs 78, 39 RN &
Tt figeff W™ AUHEFU, R S9N W@ @1 § SR 3 ARt
& Y AU R W@ G gl RR ey Awe & et off
fdg R daoaE FyiRa &

fArfafea afersr & fav gggse qums Ad Hifsw:

5. Attempt any one part of the following: 10x1=10
a. Find the coefficient of correlation for the following table: 3 K2
X 10 14 18 22 26 30
y 18 12 24 6 30 36
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X

10

14

18

26

30

y

18

12

24

30

36

Given the following experimental values:

X

0

1

2

3

y

2

4

10

15

eff@a s | o v §:

Fit by the method of least squares a parabola of the type y = a + bx®.

X

0

1

2

3

4

10

15

y 2

A § HA 97 Y gaRT y=a+bx’¥eR F T Waod fhe
£y
6. Attempt any one part of the following:

10cx-1=10
K2

a. A student is given a true-false examination with 8 questions. If he corrects |~ 4
at least 7 questions, he passes the examination. Find the probability that he
will pass given that he guesses all questions.

Ueh BT Pl 8 YT aATell HcT-ITT GIIET & STl ¢l I ag A
¥ HH 7 9T T GE 3R & &l o, dl 98 GU&T #H IA0T g1 S
¢l e ag @l 9l & HeTATT ofdll ol &, cl 3Heb IaAI0T glad
HTiehcll FATd AT

b. The life of army shoes is normally distributed with mean 8 months and | 4
standard deviation 2 months. If 5000 pairs are insured, how many pairs
would be expected to need - replacement after 12 months?
(Given that P(z>2)=0.0228 ).

AT & S[cl T Silael AACT &7 § AR giar g, ordenr 3iad 8
FEIT 3R AT Taerelel 2 A glaT g1 Ff 5000 SIS AR &,

ar 12 A8 & 916 fohdel SIS & SGaled I ATTThdT BIair?
(Given that P(z>2)=0.0228 )

10x1=10

la. [ Samples of sizes 10 and 14 were taken from two normal populations with | 5 | K2 |
5|Page
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S.D. 3.5 and 5.2. The sample means were found to be 20.3 and 18.6. Test
whether the means of the two populations are the at 5% level.
(to05 =2.0739).
10 3 14 R & FH &l AT AEEr & v 70 3, foetenr
a3 3.5 3 5.2 Ur| Fee Aty 20.3 3R 18.6 9w ¢ ST
Y R FIT gl 3MET & AT 5% TR R &
(t,05 =2.0739)
b. From the following data, find whether hair colour and sex are associated: 5
Colour / Fair Red Medium | Dark | Black | Total
Sex
Boys 592 849 504 119 36 2100
Girls 544 677 451 97 14 1783
Total 1136 |.1526° | 955 216 50 3883

( x* at5 % level of significance for 4 degrees of freedom is.9.488 )

AFATA AT 3Thal d TdT 9T f& AT areir &1 &1 3R 9T

U H &g g
Colour/ Fair Red Medium | Dark | Black | Total
Sex
Boys 592 849 504 119 36 2100
Girls 544 677 451 97 14 1783
Total 1136 | 1526 | 955 216 50 3883

( y*at5 % level of significance for 4 degrees of freedom is 9.488 ).

6|Page




