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

1.Attempt all questions in brief.

SECTION A

02x7=14

Q no.

Question

CO

Level

a.

Form the partial differential equation by eliminating arbitrary function from the following:
AFITITRT & & ATHAT BaleT gera] e 37dhdl THIEIUT JATU:
z=f(x+it) + g(x—it).

1

K2

Use the method of characteristics to solve the first order PDE
JUH HH PDE I §T hlal o ol 3fAeTO A 1 39aer &Y
u, —yu=0;u(,vy)=1.

K3

Classify the following operator:

AFITIT@T TR I Jaffeha L

0%u o%u o%u  ou
t—-+2 + -+
ot oxot OX OX

K3

The first three moments of a distribution, about the yalue ‘2’ of the variable are 1,16 and -
40. Find the mean and variance of the distribution.

W &H AT 2F IR H fIR0T & ggel died 3T 1,16 iR -40 &1 faawor
ATET AR GEROT A P

K4

Find the regression coefficient of y on x for the following:

fAFfaf@d & fow x T y &1 gfderasT o aAra A
n=10,X =13,y = 22.

K3

If X and Y are two random variables having joint density function :
1

f(xy)=18
0, otherwise

FindP(X <1NnY <3).

Ife X 3R Y HFFT Gelcd Helel dled al Ao W &

(6-x-y)0<x<22<y<4

1
—(6-x—-Vy)0<x<22<y<4
)= 8( y) y

0, otherwise
P(X <1nY <3) ATd S|

K3

Write the formula of Chi-square y° test.
FHe-FFaY y° T # g7 faf@u|

K3

2.Attempt any three of the following:

SECTIONB

07x3=21

a.

Solve the following differential equation using Lagrange’s equation:

AT FAFIUT FT ITAT I AFATI@d dhel TGHIFIUT FI gl

(x*—yz)p+(y* —zx)q=2° —xy.

1| K3
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b.

A tightly stretched flexible string has its ends fixed at Xx=0and X=1. At timet =0, the string is
given a shape defined by F(x)=x(l—x),uis a constant and then released. Find the

displacement y(X,t) of any point x of the string at any time t > 0.

T HE g8 ool 3 & A x=0 3R x=1 W &R § x>

K3
t=0 W, A F(x)=x(l—x) ZaRT IRAWA Tk 3R AT ST §, 981 4 Th
e § 3R Y ©is far sirar &1 el off @@ t>0 W S & ol off foig ot
faeasT y(x,t) Ad hifSw]
c. | The first four moments about the working mean 28.5 of a distribution are 0.294, 7.144, 42.409 and
454.98. Calculate the moments about the mean. Also evaluate f,, 5, and comment upon the
skewness and kurtosis of the distribution.
farely faaRor & Frielier ATew 28.5 & dR H wgel IR 3TeOl K3
0.294,7.144,42.409 3 454.98 §| AT & I H HTeLOlf
T 01T | B, B, TR0 &1 favHar R Heff@w w1 Fodihe 3R feoqolr o &
d. | If the heights of 300 students are normally distributed with mean 64.5 inches and standard
deviation 3.3 inches, find the height below which 99% of the students lie (P(z=2.327)=0.49).
afg 300 faefar $r Fag AT ¥ ¥ faaRa g, e #Areg 64.5 9 3R AT K3
e 3.3 g9 & " 98 3918 A1 AT TaF M 99% et wa &
(P(z=2.327)=0.49)|
e. | The following table shows the distribution-of digits in numbers chosen at random from a telephone
directory:
Digits 0 1 2 3 4 5 6 7 8 9
Frequency 1026 | 1107 | 997 | 966 | 1075 | 933 | 1107 | 972 | 964 |-853
Test whether the digits may be taken to occur equally frequently in the directory. (;(2 at 5% level
of significance for 9 d.f. is 16.919).
i@ difaer vew Tliwe AR & aefRos & @ 6 75 A3 7 3t & K3
faaRor g &
Digits 0 1 2 3 4 5 6 7 8 9
Frequency 1026 | 1107 | 997 | 966 | 1075 | 933 | 1107 | 972 | 964 | 853
gdieTor Y fF FAT 3Rl A AERFT F TFAT T § IR-GR 3T Tl AT ST vl g
(9 ATF. F AT y° 5% HAgcd HT TR 16.919 B)I
SECTION C
3.Attempt any one part of the following: 07x1=07
a. | Solve the partial differential equations:
3ifAF 3rdhel FHHIOT ol Y
2 2 K3
0“7z 0°z 3 3
— ——, —tan" xtany—tanxtan”y.
ox° oy
b. | Solve:
gl &L K3
(D-D'-1)(D-D"-2)z=sin(2x + 3y).
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4.Attempt any one part of the following:

07x1=07

a. | A bar with insulated sides is initially at a temperature 0°C throughout. The
end X =0 is keptat 0°C, and heat is suddenly applied at the end X =1 so that %J( = A for
X =1, where A is a constant. Find the temperature functionu(Xx,t) .
] K3
$ogeICs HISS dlell Teh IR Y& H P AYAT T 0°C W gie g1 x=0 & & 0°C
ou
9T @1 AT §, 3R 3 x=1 @Y W et oeng sy & arfes a_:A’ x=1 &
X
forT, ST A Te ORI &1 aaT BT u(x,t) Ad Hifaw)
b. 1
Find the Fourier Cosine transform of f (X) = ———.
@+ x%)
1 K3
f(X)=——< & DRI HAEGSA TR AT HIfaIC]
@+ x7) °
5.Attempt any one part of the following: 07x1=07
& | Obtain a relation of the form y = ab” for the following data by the method of least squares:
eTad a7 fafty garr e=faf@d 3iest & fau y=ab” &7 &1 Ha4 yred &l K3
X 2 3 4 5 6
y 8.3 15.4 33.1 65.2 127.4
b. | For 10 observations on price (x) and supply (y), the following data were obtained. (in
appropriate units):
D x=130, D> y=220, > x*=2288 , > y*=5506 and » Xy =3467 .
Obtain the two lines of regression and estimate the supply when theprice is 16 units.
AT (x) 3R 3T (y) W 10 3deltereil & o, Aefaf@d . Ser urea fo aw <
(3ugFd gl A):
D> x=130, >y=220, > x*=2288 , » y?=5506 3R D xy=3467
fciaraeT 1 ar ¥@I 9o Y 3R ST HIAT 16 Fh1S 8 Al YT bl 3efHTeT
ST |
6.Attempt any one part of the following: 07x1=07
a. | A manufacturer knows that the condensers he makes contain on an average 1% of defectives.
He packs them in boxes of 100. What is the probability that a box picked at random will
contain 4 or more faulty condensers?
Teh TAATAT STl § fo 3% GaRT ST a0 HseAel H 3HHdT 1% SIquT Hseag K3
81d ©l 98 3¢ 100 & S99 H Uk FAT | FIT WAIG=T & o Aefoos & F g
AT Uk SiFE A 4 I IEY 3RS GOT FHSAE gier
b. | Inasample of 1000 cases, the mean of a certain test is 14 and S.D. is 2.5. Assuming the
distribution to be normal, find K3

(i) How many students score between 12 and 15?
(ii) How many score above 18?
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(ili)How many score below 8?
(iv) How many core 16?

1000 AHA! & Teh 77 H, Ueh AR gliefor &1 Ay 14 § 3R @8 2.5 Bl
fATROT 1 FAT AT §T, AT R
(i) fohder oAl & 12 3R 15 & &I 376 9red e
(ii) frder & 18 & FW 37 ured fohw?
(i) fohder o7 8 & =¥ 37 ureT fohu?
(iv) fhdsl X 16 &7
P(Z =0.8)=0.2881, P(Z =0.4) =0.1554, P(Z =1.6) = 0.4452,
{ P(Z =2.4) =0.4918, P(Z = 0.6) = 0.3413, P(Z =1) = 0.2257 } '

Attempt any one part of the following: 07x1=07

The 9 items of a sample have the following values:

45,47,50,52,48,47,49,53,51.

Does the mean of these values differ significantly~from the assumed mean 47.5?
(toos =2.31 for y=8)

Teh el T 9 T3 & fAeafafed e g
45,47,50,52,48,47,49,53,51.

T ST ATl HT ALY, TATAT HET 47.5 & HIHT T 87
(tyos =2.31 for y=8)

K3

In a blade manufacturing factory, 1000 blades are examined daily. Draw the np chart for the
following table and examine whether the process is under control?

U& sog AT SR #F gfafed 1000 sogi &7 S f Srdr g1 T arfaer &
T npaC 910 3R ST Y & Far gfehar @a=or 7 §7
Date 112 [3 J4a[5]6 [7 [8 [9 [10]11[12]13[14]15

No. of Defective |9 |10 |12 |8 |7 |15 |10 |12 | 10,8 |7 13 |14 | 15 | 16
blades

K3
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