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B.Tech. 3*4 Semester End-’l‘ern; Exﬁﬁnétnég
CE, ME, EE, CHEE, PEIE, IE, IPE, EEE
MATHEMATICS - 111 A
(New Regulation & New Syllabus)

Full Marks — 70 - Time — Three hours

The figures in the margin indicate full marks for the questions.

Answer question No. 1 and any four from the rest.

1.  Answer the following: (10 x 1=10)

(a)

(b)

(c)

(d)
(e)

(0

(2)

The differential equation of all spheres whose centre lies on the z-axis is

Soluti &’z .
ution of a? =Xy 18

The complete solution of the different equation == px=+gqy+ f(p.q) is

If Lif(t)} = f(s), then Lif(at)} =
IfL”{f(s} f(t), then L { (s )}

The probability that A passes a test is g— and that B passes the same test is
—, the probabulity (1) = (u) s (m) 5 (w)

If f(x): kx®, 0<x <1 and 0 elsewher’e-xé a p.d.vf. then value of & is (1) 1.

(11) 4, (i11) i—, (iv) none of these
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(h) If X is a Poisson variate such that PIX = 2)= P(X = 3) then P(X =0) is

(i) The main use of 7 - test is

(G) A stochastic matrix P 1s said to be regular if
2.  Answer the following

(a) Derive a partial differential equation by eliminating arbitrary functions

from z = yf(x)+ xgly). (3)
(b) Solve the following N L bnes
(1) xzp2 + ygqg = 22, otk cr 3, (5)
() 2pg=p=+q. A L (3)
(111) (22 —2:7'2—_\'2);;+(xy+x2)1=a;y—xz. (4)
3. Answer the following
. > . X g ou 2 a2l£
(a) Determine the solution of one dimensional heat equation i where
ox

the boundary conditions are u(0,1) = 0 = u(/,t)t = 0) and the initial condition
is u(x,0) = x,1 being the length of the bar. (7)

(b) X is a continuous random variable with probability density function given
byf(x) =x7, D<x<1
=(2-af, 1sx<2

Calculate the mean and the standard deviation of the distribution. (2+3 = 5)

(¢) Find the Laplace transform of {te'“‘ sin z}. (3)

4.  Answer the following

(a) In a certain collage 4% of the boys and 1% of the girls are taller than 1.8 m.
Furthermore €0% of the students are boyvs. If a student is selected at
random and is found to be taller than 1.8 m, what is the probability that the
student 18 a girl? (4)

(b) The probability that a bomb dropped from a plane will strike the target is

%. If six bombs are dropped, find the probability that (i) exactly three
0

(11) at least two will strive the target, (2+3='5)

o
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3.

6.

'~l

(c) A source of liguid is known fo certain bacteria Wlth the mean number of
bacter jpeueegulto . 'l'en 1 ce test tubes are filled wit the liguid. Using
Poisson distribution, caleulate the probability that all the test tubes will

show gwwth. 1.e. at least 1 bacteria is contained in each. (3)
= o
' ISR GHHEL L
Answer the following o 123
“wowahes

== (6)
(b) The income of a group of 10,000 persons was found to be normally
distributed with mean Rs. 750 pm and standard deviation of Rs. 50. Find
(i) What percertage of people had income more than Rs. 668 p.m., (ii) the
lowest income among the richest 100. (2+3 =5H)

(a) Solve -(p2 + q’ly = gz by Charpit's method.

(¢) Five dice were thrown 96 times and the number of times 4, 5 or 6 were
thrown were:
No. of dice shown4,5or6: 5 4 3 2 1 0

Frequency: 8 18 35 24 10 1
Find the probability of a getting this result by chances. (4)

Answer the following

: ST
(a) (l) Find L {sz m} ;

. h : 1
s lution t 8 I3 +
(i) Using convolution theorem find L { Y P 2)} (3+3)

(b) A random sample of 8 boys had the following 1.Q. 70 120 110 101 88 86 95
98. Do these data support the assumption of a population mean 1.Q. of 100?

(6)
(¢) Fit a straight line to the following data. (3)
Year x: 1961 1971 1981 1991 2001
Proluctiony: 8 IGIEELR © 16 e (Cetienesdines
. . . d*x _dx Vo
(a) (1) Solve by using Laplace transform o 3-(—”— +5x =e” sint, x{0)=
(0)=1. {7

Or
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(7)

0 01 04 0.1

1 02 02 0 . 2
‘Determine (i) marginal distribution of X and Y (n) E(X), E(XY ) and
hl, =1). @)

~ (¢) Write the transition matrix for the transition diagram. (3)
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