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. MATHEMATICS IV
Time: 3 Hours

N ) Total Marks: 100
ote: 1. Attempt all Sections. if require any missing data; then choose suitably.
SECTION A
1. Attempt all questions in brief. 2x10=20
(a) Find partial differential equation (PDE) by eliminating a and b from
) z =ax + by + a® + b2,
8%z 3%z

SUIVC‘ the F‘EJE,1 m - 52- = (. .
(c) CIa;-snfy the PDE, wy, + 1y, — uy, = 0.
(d) Write the wave equation in two dimensions.
(e) Find the arithmetic mean of the following frequency distribution:

x 1 2 3 4 5 5 7
f 5 9 12 17 14 10 6

(f) Write the formula of Karl Pearson cnrrelati&; efficient and write the range of g

correlation coefficient. (b
(g) If P(A) =§,Pc3) =§,P(A U B) = ~, theri find the value of P(4 N B). N
(I Write probability mass function af&in.4ial distribution with mean and variancﬂ,

of the distribution. < > : o
(i) Define “Null Hypothesis™. f'b <f)
() Discuss (in brief) “Contrgt-¢Harts™. ,\:\ ’

Q_ SECYION B f\
2, Attempt any three of the following: (:D\ 10x3=30
2 ; at .

(@) Solve (x*D? — y2D'*) = xy, where D? = 5% D'? = OD
(b) A string is stretched and fastened to two points { me,rEt\aparL Motion is started

by displacing the string in the form u(x, O=A @‘ﬁom which it is released

at time ¢ = 0. Show that the displacement of| point at a distance x from one

. . . Tix t
end at time t is given by u(x, t) = Asin— :

-4
(c) Fit a parabolic curve of second degree iﬂﬁbﬁallowmg data:
s

X: 0 PN 2 3 4
)
Y: 1 (’19 1.3 2.5 6.3
(d) A bag contains 10 white an iack balls. If two balls are drawn in succssion

without replacement, then\fknd the probability that the first ball is white and the
second ball is black. ) d after attending
(e) The score of 10 candidates obtained in tests before and a

coaching classes are given below:

82 80 73t{
Before: |54 [76 |92 |65 175 | ;g zg 88 [82 [73
After: 60 80 86 L—BQ—J

’ ignificance.
Is the coaching for the test effective? Test al 5% level of sign

some
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SECTICN C

Attempt any one part of the following: 10x1=10

Solve,(mz ~ ny)p + (nx — lz)q = ly — mx, where p = %& g=2

ay
By Charpit’s method, find the complete solution of PDE:
px+qy —pq=0.

Attempt any one part of the following:
Solve by the method of separation of va
X <1,t > Osubject to th
x2,u(0.t) = u(1,t) = 0. :
Solve the Laplace equation  uy, + uyy = 0x € (0,1),y € (0,1) with the

conditions u(x, 0) = u(x,1) = 0 and u(0,y) = 0, u(1,y} = f(¥) by using the
method of separation of variables.

10x1=10

riables, the heat equation Up = Uy, 0 <
¢ initial and boundary conditions u(x,0) = x —

Attempt any one part of the following: 10x1=10

Calculate the correlation coefficient for the following heights (in inches) of
fathers(X) and their sons ().

X: 65 66 67 67 68 69 70 72
| y: Je7 68 65 68 72 72 69 71
The first four moments of a distribution abom\hc value 4 of the variables are O
—1.5,17,—-30 and 80. Find moments 11, ud, ks, about mean. Also find B4 ('b-
and ﬂ2.

SV b‘
Attempt any one part of the ful{fi;!g: w%ﬂ/

A random variable X has the fé'[lj ing probability distribution values of 6
X: q/ ’(\ .
X: 0 1 @‘? 3 4 5 6 7 ’\
P(X): 0 k 2k 3k k2 2k? %‘Z\tk
Then, evaluate P(X 2 6). A%

For continuous random variable Xif b

3, N
f)=Z7(x*+1),0<x< 1'\03

then, o .
(1)  Verify that f(x) is a probability dlslrfﬁgibn function.
(ii) Find Asuchthat P(X € 1) = P(X%l 4

y)
Attempt any one part of the foll qg- 10x1=10
The values in two random sam;ﬁf)(are given below:
Samplel: 15 25 16520722 24 21 17 19 23
Sample2: 35 31 25 38 26 29 32 34 33 27 29 31

Can we conclude that the two samples are drawn from the same
population? Test at 5% level of significance. . ‘
Discuss one way analysis of variance (ANOVA) with mathematical

model and assumptions in the model.
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