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Multiple Choice Questions
1. t 1_ eau
The Laplace transform of J du is
u
0
Option A: | 1 s—a
_|Og -
S
Option B: s—a
_|Og -
S
OptionC: | 1 s—a
_|Og -
S S
Option D: s—a
_|Og -
S
2 If f(x) =+/(1—cosx), 0 < x < 2m then find a,_
Option A: | 2./2
T
Option B: | /2
K3
OptionC: | /2
3r
OptionD: | 1
T
3. If f(z) = u + ivis analytic then
Option A: | w is harmonic but v may or may not be harmonic.
Option B: | v is harmonic but u may or may not be harmonic.
Option C: | u and v both need not be harmonic.
Option D: | u and v both harmonic.
4. If Var(X) = 4 then Var(3x+5) is
Option A: | 12
Option B: | 20
OptionC: | 26
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Option D: | 36
5. If f(x) is an even function in the interval (=L, 1) then in the Fourier series
expansion of f(x)
Option A: | a, =0,b,, = 0.
Option B: | a, =0,a, = 0.
OptionC: | b, = 0.
OptionD: | a, =0,b, = 0.
6 If by, =0.7764, by, =1.2321 then coefficient of correlation
Option A: | 0.9781
Option B: | 0.6291
Option C: | 1.2307
Option D: | 0.0023
7 Find the constants a, b, ¢, d if f(z) = x2 + 2axy + 2by? + i(2cx? + dxy + y?)
OptionA: |g=1,pb=-1¢c=-Ld=2.
2 2
OptionB: |g=0p=-2c= -1 d=2.
2 2
OptionC: |g=1,p=-2c= —,d=1.
OptionD: | g=3p=—2c=_1g=02
2 2
8 If X; has mean 4 and variance 9 and If X, has mean —2 and variance 4 and
they are independent then Var(2X; + X, —3) is
Option A: | 41
Option B: | 40
Option C: | 36
Option D: | 37
9 Suppose two fair dice are thrown and sum of the numbers on dice is noted, what
is the probability that the sum can be equal to 6, 7, 8 or 9.
Option A: | 2/9
Option B: | 5/9
Option C: | 4/9
Option D: | 7/9
10. Let X denotes the demand in quintals and Y denotes the price in rupees per kg.
Alsoif X =68 Y =69, 3 (X -X) =36, (¥ -V | =44,
Z(X - YXY —?)= 24 then the Karl Pearson’s coefficient (r) of correlation is
Option A: | 0.4030
Option B: | 0.5030
Option C: | 0.7030
Option D: | 0.6030
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11 Laplace transform of e >t(t? + sin2t) is
Option A: 2 4 2
(s+5)3 (s+5?2+22
Option B: 2 N 2
(s—5)°% (s—5)2%+4
Option C: 3 4 s
(s+5)2 (s+5)?+2?
Option D: 2 4 2
(s+5)? (s+5)?—-22
12.
If L{F(t)}:%, then L{F(2t)}ats=1, is
+
Option A: | 3
5
OptionB: | 2
5
OptionC: | 3
5
OptionD: | 7
5
13.
Option A: t
cos2udu
0
Option B: t
f.ﬁnZudu
0
Option C: t
J~c053udu
0
Option D: t
j cosudu
0
14. =55
Inverse Laplace transform of f(s)= io) is
Option A: 0<t<5
f(t) { -2(t- 5)(t 5)3 t>5
Option B: £(0) = { 0<t<5
—2(t=5) (¢ — 5)* t>5
Option C: t>5
f(t)_{ ~2t¢3 t<F§
Option D: 0<t<
f@© = {e‘Ztts t>5
15. If f(z) =ulx,y) + iv(x,y) isanalytic then f'(2)is equal to
Option A: | Ju v
— — l_
dx dy
Option B: QE+-QE
dx lax
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OptionC: |du dv
—_— + 1—
dy 0x
OptionD: |du  dv
dx lax
16. The value of ‘m’ so that 2x — x? + my? is harmonic, is
Option A: | 0
Option B: | -1
OptionC: |1
OptionD: | 3
17. The value of coefficient of correlation lies between
OptionA: | Oto 1
OptionB: | 00 to 1
OptionC: | 0 to oo
OptionD: | -1to1l
18. The rank correlation coefficients of the following data is
X 23 25 27 29 31 33
Y 43 45 47 49 51 53
Option A: | 0
Option B: | -1
OptionC: |1
Option D: | 0.99
19. Expansion of Fourier series of f(x)=x in(-1,1)is
Option A: 2 9
Flx) = z Z(—1)" sinnmx
nzlnn
Option B: ) d (_1)n+1
flx) = —Z ———sinnx
T[n=1 n
Option C: © (_1)n+1
fx)= Z ————sinnnx
n=1 n
Option D: 2 had (_1)n+1
fx)= —z ————sinnnx
T[n=1 n
20 What would be the expectation of the number of failures preceding
the first success in an infinite series of independent trials with the
constant probability of success p and failure g
Option A: p
q
Option B: q
p
Option C: p+1
q
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Option D:

=

21.

Laplace Transform of t3e~3tis

Option A:

7

Option B:

(s +4)3
S

(s +3)3

Option C:

6
(s +3)*

Option D:

2

(s+6)3

22,

—t__—at ]
¢ te dt is

The value of [*

Option A:

log 4

Option B:

Y% log 4

Option C:

log 1/4

Option D:

Yalog 2

23.

— -4 .
L [ - ] is
S<—45+20

Option A:

1
e?t (COS 4t — Esin 4t)

Option B:

1
e~ 2t (COS 4t + Esin 4t>

Option C:

e?t(cos 4t — sin 4t)

Option D:

e~ 2t(cos 4t — 2 sin 4t)

24,

L™ [5(514)] s

Option A:

1
7 (e —-1)

Option B:

1
Z(l —e %)

Option C:

(e™** —1)

Option D:

1
Z (€_4t + 1)

25

If f(x) =e™ 3%, 0 <x < 2mthen q, is

Option A:

L (1= e-em)
21T

Option B:

(1 —e ™)
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Option C: i(l + e6m)
_ 61
Option D: i(l _ e-om)
61
26. Fourier coefficient b, in half range sine series for f(x) = % in (0,m)
IS
Option A: | T
2
Option B: |
OptionC: | 0
Option D: | 1/n
27. If  f(z) = ax3—6xy? +i(bx?y —2y3) is analytic then
a and b equals to
OptionA: |a=2,b= 6
OptionB: |a=2,b= 0
OptionC: |a=0,b = 2
OptionD: |a=-3,b=6
28. If one coefficient of regression is greater than one then other
coefficient must be
Option A: | Zero
Option B: | Less than one
Option C: | Greater than one
Option D: | Not defined
29. If X has the following probability distribution
X: 0o 1 2
P(X=x). k 2k 5k
Then the value of k is
Option A: | 1/6
Option B: | 0
Option C: | 1/3
Option D: | 1/8
30. If X; has mean 4 and variance 9 and If X, has mean -2 and
variance 4 and they are independent then Var(2X; + X, — 3) is
Option A: | 41
Option B: | 40
Option C: | 36
Option D: | 37
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Descriptive Questions

F Lfinyt)= Y e | find Lin2vt]

1 :
25v/s

Find the inverse Laplace transform of s+29
2 (s+4)s® +9)

Find the Fourier series for f(x) in (0,27)

X, O<x<
3 where  f(x) = "
2 —X, mw<X<2m

If v=3x*y+6xy—y®, show that v is harmonic function and find the
4 corresponding analytic function.

Calculate the value of rank correlation coefficient from the following data

regarding marks of 6 students in Statistics and Mathematics in a test:
5 Marks: Statistics : 40, 42, 45 35 36, 39

Marks: Mathematic : 46, 43, 44, 39, 40, 43

Three factories A, B, C produces 30% , 50% and 20% of the total production

of an item. Out of their production80%, 50% and 10% are defective. An item
6 is chosen at random and found to be defective. Find the probability that it was

produced by the factory A.

. T, sin’t 1
7 By using Laplace transform, prove that je - dt = 2 log5
0
8 Using convolution theorem, find the inverse Laplace transform of ——————
(s—2)*(s+3)

9 Obtain Fourier series for f(x) = x+x%; —1<x<1
10 Find an analytic function f(z) =u+iv, where u+v=e*(cosy+siny)

State true or false with justification. “If two lines of regression are X +3y -5=0
1 and 4x + 3y —8=0, then the correlation coefficient is +0.5”.

If the mean of the following distribution is 16. Find m,n and variance.

X 8 12, 16, 20, 24

12

P(X) : /8 m n 1/4 112
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t
13 Find the Laplace transform of e"“ju.sinBudu
0
" Find the inverse Laplace transform of tan {Ej
s
, 0 2
Obtain half- range sine series for f(x) where f(x)= X <x<(z/2)
15 z—% (7/2)<x<x
Find the orthogonal trajectory of the family of curves given by
16 2x— x> +3xy* =a
Fit a straight line to the following data.
17 (x,y)=(-1-5),(11),(2.4).(3,7),(4,10) Estimate y when x =7
A random variable X has the following probability density function
ke ™, x>0k>0
f(x)= ’ ’
18 ) { 0,  elsewhere
Find the moment generating function and hence, the mean and variance.
19 Find Laplace transform of e 3ty/1 — sin2t
o 552—-15s—11
20 Find inverse Laplace transforms of GiDG_2)?
21 Expand Fourier Series for f(x) = %(n —x)in (0,277).
Find constants a, b, ¢, d and e, if
22 (ax* +bx®y? +cy* +dx® —2y?) +i(4x%y —exy® + 4xy)
is analytic.
Ten students got the following percentage of marks in mathematics
and statistics
23 Maths |78 |36 |98 |25 |75 [82 |90 |62 |65 |39
Stats |84 |51 |91 |60 (68 |62 |86 |58 |53 |47
Calculate the coefficient of correlation.
A bolt is manufactured by three machines A, B and C. A turns out
twice as many times as B, and machines B and C produce equal
24 number of items . 3% of bolts produced by A and B are defective
and 5% of bolts produced by C are defective . All bolts are put into
one stock pile and one is chosen from this pile. What is the
probability that it is defective?
. oo sin2t+sin3t
o5 By using Laplace transform, evaluate fo — Q0
26 By using Convolution theorem, find inverse Laplace transform of
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S
(s2+1)(s2+4)

Expand Fourier Series for f(x) =1-x? in (-1, 1)

27
Find the analytic function f(z) =u+iv, interms of z, if
28 _ sinh2y
cosh 2y +cos2x
Obtain the equations of the lines of regression for the following
data.
29 X 65 66 67 67 68 69 70 72
Y 67 68 65 68 72 72 69 71
A random variable X has the following probability distribution
X -2 -1 0 1 2 3
30 P 01 |K 01 |2k |02 [3K
(i) Find the constant K. (ii) Find the mean and variance of X.
t
31 Find Laplace transform ofje_2u cos? udu
0
2
32 Find Inverse Laplace transform of EIog SZ—+9
S s°+16
33 Find the half range cosine series for f (x) = (x—1)*; 0<x< 1
34 Find the family of curves orthogonal to the family of curves
X’y —xy®=c
Fit a straight line of the form y=a+bx to the following data
35 X 1 3 5 7 8 10
Y 8 12 15 17 18 20
A random variable x has probability density function
kx?e ™ x>0 k>0
36 xX) = ’
&) { 0 Otherwise
Find ‘k” and hence find the mean and variance.
37 Find L[sin 3t cos 2t cosht]
. _1[ s%*+10s+13
38 Find L [(5—1)(52—55+6)]
Find a Fourier series to represent the function
0, —n<x<0
39 flx) =41

X, O<x<m
4

2
Hence, deduce that === — + = + = 4 .. .
8 3 5
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If v = e*siny then prove that v is harmonic function. Also find the

0 corresponding harmonic conjugate function.
Find Karl Pearson’s coefficient of correlation between X and Y
41 X:3 6 4 5 7
Y:2 4 5 3 6
Three urns contain 6 red, 4 black; 4 red, 6 black; 5 red, 5 black balls
12 respectively. One of the urns is selected at random and a ball is drawn
from it. If the ball drawn is red, find the probability that it is drawn
from the first urn.
13 Find L[t,/(1 + sint)]
. 1 (s+3)2 . .
" Find L [—(52+65+18)2] using convolution theorem.
45 Find the Fourier series for f(x) = |x| in (—m, )
16 Determine the analytic function whose real part is cosx coshy
Two lines of regression are given by
59—-8x+17=0 and 2y—5x+14=0
47 If 0 = 16, find i) mean value of x and y ii) g7 iii) coefficient of
correlation between x and y
48 Find L [fotue‘Z“COSZZu du]
. 1 (s2+4)
49 Find L [log (s+2)2]
. . . <x<
50 Find half range cosine series for f(x) = {i (1) ; J; ; ;
51 Find orthogonal trajectories of the family of curves x? — y? + x = ¢
Fit a straight line to the following data
52 X: 123 45
Y: 142740 5568
A random variable X has the following probability distribution
X: 0O 1 2 3
53 P(X=x). 16 1/3 1/3 1/6

Find i) moment generating function about the origin
i) First four raw moments
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