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General Instructions:
| M P: Verify that you have received the question paper with the correct course, code, branch etc.
1. This Question paper comprises of three Sections -A, B, & C. It consists of Multiple Choice
Questions (MCQ'’s) & Subjective type questions.
2. Maximum marks for each question are indicated on right -hand side of each question.
3. lllustrate your answers with neat sketches wherever necessary.
4. Assume suitable data if necessary.
5. Preferably, write the answers in sequential order.
6. No sheet should be left blank. Any written material after a blank sheet will not be
eval uated/checked.

SECTION-A 20

1. Attempt al parts:-

1-a Degree and order of the differential equation v (v /dx )2+ 3y) = (@) /(dx?) js 1
(CO1)

@ Ord=2,Deg=2
(b) Ord=2,Deg=1
(c) Ord=1,Deg=2
(d Ord=1,Deg=1
1-b. The P.I. of the differential equation (D? + 4)y = sin3x s 1
(CO1)
(@ (-1/10) sin3x
(b) (=1/5) sm3x
(c) (1/5) smn3x
(d) None of these

1-C. The coefficient bn m a Fourler senies for the finction f (x) = xsiny in the (Co2) 1
mterval — T <x < T 18
@ =
(b) O
© 1
(d) 2m

Page 1 of 4



1-d.

1-e

1-f.

1-g.

1-i.

[ =

For the series 2 u_of positive terms the Ratio test fails if Lm

n=1

@ <1
(by >1
© =1

(d) noneof these

1
n

15
n— oo un+ 1

L aplace transform of the function F(t) = t*  where nisa positive integer is

(CO3)
n
@ +1
1
(b) o+1
1
(C) g+l

(d) None of these

Inverse Laplace of the function #e) = (s+1)° is
(@ tef
e
(b) ¢
()

(d) None of these
Ifr=x ?+3r I+ z & .then divt equal to
(@ 4
(b) 8
© 3
d 3
If @ =3x*y—vz- then grad @ at the point (1,—2,- 1) is
(8 —12-9-16k
(b) 121 +9+16k
(C) 1+i+k
d i+

A boy has coinsin the denominationsof X 1 and X 2. If he has total 30
coins and the value of coins is X 48. Find the number of X 1 coins

he has. (CO5)

@ 18
(b) 10
(c) 12
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(Co4)

(Co4)

(CO2)



(d 14

1. Introducing a boy, agirl said, “Heisthe son of the daughter of the father of my 1
uncle.” How isthe boy related to the girl? (CO5)
(@ Brother
(b) Nephew
(c) Uncle
(d) Son-in-law

2. Attempt all parts:-
2. Solve the differential equation: (D?—3D%+4)y =0. (CO1)

2.b. l<x<l
Find Fourier coefficients g in (0, 2) for f(x)= * . (Co2)
0,1<x<2
2.C. Find Laplace transform of thefunction F(t) = coskat — cosat,  (CO3) 2
2.d. Prove that V = 3y%221 + 423277 — 3527k is solencidal. (C04) 2
2.e. The ratio between the ages of Kamala and Savitri is 6:5 and the sum of their ages 2
is 44 years. Find the ratio of their ages after 8 years? (CO5)
SECTION-B 30
3. Answer any five of the following:-
3_a 7 l:'i:'t'l" ) ﬁ D 7 6
Solve the differential equation * ax2 dx L (log x%) (CO1)
3-b. ﬂ— d—1+1—§ *sinx. 6
Solvethe differential equation d»2 ~dx ) (CO1)
3-c. - . 1,2 32 1 . 6
ohow that the senes 1+ - + s + e Fo 15 diver gent. (CO2)
3-d. Expand f(x) = Tt X - x2 as a Fourier half range sine seriesin 0 < x < T upto thefirst 6
three terms. (CO2)
3.e f("':l Sq +2s-3 6
Find the inverse Laplace Transform of the function sls - ]'( 2) .
(CO3)
3.f. 6
P A
Find the total work done by aforce F =(+y?)i —2xyj in moving a point
from (0,0) to (a,b) along the rectangle bounded by the lines x=0, x=a, y=0, and
y=b. (CO4)
3.g. (i) 12 yr ago the ratio between the ages of A and B was 3:4 respectively. The 6
present age of A is3 timesof C'spresent age. If C'spresent ageis 10 yr, then
what is B’ s present age?
(if) Theratio of the present ages of a mother and daughter is 7:1 Four years ago
the ratio of their ages was 19:1 what will be the mother’s age four years from now
?(CO5)
SECTION-C 50
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4. Answer any one of the following:-

4-a. Solve the following differential equation by changing to independent variable 10
R R R N SR
X T +(4x2-1) e +4x 2y =2y, (CO1)

4-b. d_-l' Mg T — ﬁ_". My — o of 10
Solve ar = W Th g TNty S en (Co1)

5. Answer any one of the following:-

5-a Obtain the Fourter series to represent function f (x) =4 —x2 in the mterval —2<x<2.10

1 1 1 T

Hence show that 1 % + 27 + .o =12

5-b. f(x) =xcosx 10
Obtain the Fourier Series to represent the function inthe
interval —TM<x < T. (CO2)

6. Answer any one of the following:-

6-a Solve the following differential equation by using Laplace transform 10
i; —3% +x =el, Giventhatx = 2, d%; = —latt = 0. (CO3)

6-b. Using Convolution Theorem find the inverse Laplace transform of 10

5
B
(s*+1)(s>+4) ). (CO3)
7. Answer any one of the following:-

7-a' ﬁﬁ l_f = ~y Ny T 10

Evaluate © *“" " by stokestheorem where F =y*1+x*j — (x+2)k and Cisthe
boundary of the triangle with verticesat (0,0,0) (1,0,0) and (1,1,0). (CO4)

7-b. 10

Verify Divergence theorem for -F =4x2 i—y- j+yZ k taken over the cube
bounded by the planes
x=0,x=1y=0,y=1,z=0,z=1. (CO4)

8. Answer any one of the following:-

8-a (i) Two numbers arein theratio 3: 5. If 9 be subtracted from each, then they are 10
in the ratio of 12:23. Find the second number ?

(ii) Alloy A contains 40% gold and 60% silver. Alloy B contains 35% gold and
40% silver and 25% copper. Alloy A and B are mixed in theratio of 1:4. What is
theratio of gold and silver in the newly formed alloy? (CO5)

8-b. (i) Vinod starts from his house and travels 4 km in East direction after that he 10
turns towards left and moves 4 km. Finally, he turns towards left and moves 4 km.
At what distance and in which direction he finally stands from his starting point?
(ii) A person moves 15 km in East direction then turns towards North and moves 4
km. From here he turns towards West and travels 12 km. How far and in which
direction is he from his starting point?  (CO5)
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