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MATHEMATICS-IV
TIME: 3 HRS

M.MARKS: 70
Note: Attempt all Sections. In case of any missing data; choose suitably.
ie: gt sl B 59 Y| A1 ST B IR A |
SECTION A
1. Attempt all questions in brief. 02x7=14
Q Question CO l Level
no
a. | What is a linear partial differential equation of first order? Write its general form. | 1 Kl
YT 369 BT XD IS Sfadhd TR0 1 82 5961 9 7 iR
b. | Write the one-dimensional heat equation and mention the physical meaning of each | 2 K2
term.
- Su1 St iR o 56 ve ue @1 ifas ond sarsul
¢. | Define the coefficient of skewness based on moments. 3 Kl
YUl & R W fasmar e @ afvifa @ik b‘
d. | State Charpit’s method and mention when it is used. 1 K3 (’b
=i Bt ot e aur 98 F9 v @ Gfrct@ N
e. | What is a control chart? Name any two types of cbiy5) charts. 5 | K2 (L .
oo w1 27 fovt o <t W & P A A RifR Al
f. | Define a probability density function (p.d£Pand state its two properties. WT 4 <A i
Rl T B B uRI T 2 U1 R A7
2- | What is meant by regression line of%)f 2R Y& TR &1 (Regression 1"{\3‘- K1
of Yon X) & &1 a1eqd &7 _Q N
SECTIONB

2. Attempt any three of the following:

\‘
o® 07x3=21

3. | Solve the linear partial differential equation (y + z)% + 1&52_: =x+y

using Lagrange’s method. .
i 2 fa 1 SueT e PR YR o . S—

Wm:(y+z)%+(x+z):—;=x+y. NG

-

1

K5

b. | solve the one-dimensional heat equati % = Cz%_o <x<Lt>0
subject to the boundary conditions u(0,t) = Qk, t)=0

and the initial condition u(x,0) = x(L —?]pusing the method of separation of
variables.

R GBIl faft) H1Iugn Hd - HATH HeH Wil Y g
FRT: - cz%};,g <x<@O¥>o0 ¥ [ : u0,t)=0ule) =0

ot
URfB&® U (Initial CondigjonMu(x, 0) = x(L — x)

K4

X

2

4

6

c. | The following data relate to variables Xand ¥: Fafaf@q offee == x ot vy&
Hﬂﬁﬂ'%

8

10

Y

5

9

13

17

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

TE-TaY U F1a B R Y WX a1 X TR Y B ufmeeT et ura 3|

21
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d. | The lifetime of an electric bulb is normally distributed with mean 1200 hours and | 4 K4
standard deviation 100 hours.

1. Find the probability that a bulb lasts (a) more than 1300 hours, .

(b) between 1100 and 1250 hourst ) *

2. Out of 2000 bulbs, how many are expected to last more than 1400 hours?

(Standard normal table values may be assumed.)

0% g0 aew @ Saverer g iR o1 areH Sl 8, e are 1200
42 3R A fa=er 100 T 2 .
L T I PN 5 5 s F o @ G &
glsoua%%afﬂﬁamﬂﬁ%aﬂ(b)nooa?mzsoﬂﬁﬂsﬂ’lﬂaaﬁ
|
2. gggaa’fﬁﬂﬁﬁ#aﬁ‘lﬁef&&naﬂmﬂaﬁﬁ%ﬁﬁmou%ﬁam
?
(AT THI Aifeies! & WA A forg o geed 1)
e. | Two mdependent random sam q&:%les from two normal populations gave the following | 5 K35

results: & Tci ATETa5% T P G GTHIRT SIFeEa Q foraT T, Ry ufoms ™
P wa gu. Q N2
Sample((HAT) | Size(STHFR) Mean Standard .
Deviation(HIH®H b:L
N/ famem) v
I 10 PR 6 -
T 12 N0 5 2%
Test whether the difference betwe ﬁ:&ample means is significant at 5% level ot} *
significance. Assume populatig ces are equal. GI&0T Eﬁﬁﬂ?ﬁi'ﬁzﬂ
| e & ote BT AR 5% R Ag@yYl 3| 7F S &
A g \
SECTION C b‘Q
3. Attempt any one part of the following: N 07x1=07
4 a . . £ . . 2 2 YA _ a_z — 11 K3
.| Solve the non-linear partial differential equation p? + q %Where P=54=
§ g— using Charpit’s method. (L
§ mﬁzaﬂu@ﬁmmaﬂ%ﬁaﬁ@a @a; ifRP 3fapa FHteo
i B DIAT: p? +q2_ZWherep——,q._
v b. Solve the partial differential equation. V" 1 .|K5
.' e G g BN
| (0% - 400@'}49&)2 _ p2x4y
]
| 4. Attempt any one part of the fn]lbw%g M 07x1=07
a. Solve the wave equatton \\ 2 K2
i T THHI0Y
; 62_11 — 2 3%u
| oz~ g 0<x<l
subject to
: & i
¥ u(0,t) = 0,u(L,t) =0, u(x, 0)—-s|1|£x.. ( x,0) = 0.
i
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b. | Using the Fourier transform method, solve the partial differential equation 2 | K4
RO TR R 31 ITAN He RSP Sawe Tiieo ga B
du *u
a=k5§r-m<x<m,t>n
subject to the initial condition
RIS T4 & 3IER
u(x, 0) = e—al:l’l_ J
5. Attempt any one part of the following: 07x1=07
a. | The following data give the frequency distribution of a variable X: 3 K5
e 3o fr == X @1 g faavo gufd &:
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. (bb‘
m%aﬁﬁqﬁwuﬁfaﬁmaﬁﬁ‘mﬁﬁ@mwh&maﬁ? N
e & Tonis fFufia S 0, 9 .
b. | Fit a parabola of the form N / 3 ‘]1/
i =1 1 @ WRaed e FIRT Q A-
y=a ‘Q cx? Q‘)J
to the data © A
3T P HHR: ' ,-ﬂ, N
x 0 I~ 2 3 4 N
y 1 AT 5 10 17\\‘
6. Attempt any one part of the following: O$ 073x1=

2 | The number of typing errors per page ina book follows a Poissonvi_stﬁbution with | 4 K4
mean 2. A
. Find the probability that a randomly %‘msen page has
(a) no error (b) at most two errors. A\
2. If a book has 500 pages, estimate the expddgd number of pages with
”~

exactly three emors.  hitps://www.aktuonline.com
el Qs 1 W) g8 e iﬁdf?ﬁ‘@*ﬂw' ol 31 ot Sl
ld

2 Rrge A 2 8
| g @ 5 fet W ¥ P M Y W
@ PEIR AT  (b) Siftremad 3 32l 8 Bl HHTET |
2. uﬁmwﬁso;%‘% . o TR o foei g8 W B it

ol B 3 U _
b. | A discrete random variable Xhas the following probability distribution: 4
s fafaea arRefsd WX DT
| 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 &1 HIT Id
Fifrg ok x 1 Ares qut o PrefiRa o)
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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

reference of subject
e et BT b NPAP—

Gender(ﬁi’l'l Science Arts(PdI) Commerce | Total (P70)

) LEUL) @)

Male (4¥®) | 50 30 20 100

Female 40 50 30 120

Total (Pel) | 90 80 50 220
Test at 5% level of sig:niﬁcancc whether gender and subject prefemnce are
independent
5% e TR TR TE W01 Bifore s R ok forwg o8t orufresar e 1

b. | Five samples, each of size 4, were taken from a production process. | 5 K35

The sample means and ranges are given below : Q ,{bh
I Ui A UAP $T AR 4 a9 Ui T, T AT IR g Ve
FefRd Ry 2. N/ >

Sample(=HN) Mean (11 Range(ﬁﬂ'fﬂ) (R) ((-' .

1 20 Q) 4 2%

2 22 A0 5 A .

3 19O V 3 LN}

4 . 4 N

5 23 6 N\

Construct X-chart and R-chart and comment on whether the pr, i under

control.

%Eﬂiaﬂ? R-TE ST aa:mwmﬁamaguﬁ@&mmmq

L. .

Given ’(]3)

fean . 4, = 0729, D, = 0, D, = 228, A

*

st
\’\
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