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B.Tech
SEM: IV - THEORY EXAMINATION ( 2022-2023)
Subject: Engineering Mathematics- III

Time: 3 Hours Max. Marks: 100
General Instructions:
IMP: 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. Illustrate 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

evaluated/checked.
SECTION'A 20
1. Attempt all parts:-
1-a. fﬂ{gs:(con 1
(a) Depend aon paths
(b) Independent of path.
(c)'does:not €xist.
(d) None of these.
1-b. The function £(z) = ex(Cosy +iSimy) is : (CO1) 1

() Analytic everywhere.

(b) Nowhere Analytic.

(c) Analytic at origin only.

(d) None of these.

1
1-c. f zz dz 1
0 along the path y2 = x is equal to: (CO2)
6 15,
@5 5
5 8.

(b) AT
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] B .
(©) (571"

5 B
(d) AR

1-d. fz“ dz
If Cis closed curve |zl =r and n # -1 then the value of ‘¢ is: (CO2)

(a) 2m
(b)O0
(c)4m
(d) 1

du 0%
What is the solution of one-dimensional heat equation dt ~ 9=2 when the

1-e.

ratio is negative? (CO3)
(a) 1n= I:.:l ePX 4 C:E_Px] C3EP3c3t
(b) u= (u:l x+ .::].:3
(c)v= l:cl Cospx+ c:Sﬁle]-:3e‘P3'=3*
(d) None of these
1-f. Solution of PDE zyy - zxy - 6zyy=0is:  (CO3)
(a) Z=f1(y-2x) + fo(y+3x)
(b) Z=f4(y+2x) + f(y-3x)
(c) Z=f1(y-2x) + fa(y-3x)
(d) None of these
1-g. The Fourier Transform of Flx) = 2% &> 0. (CO4)
2a
(a) p°— &
2a
(b) 5 +a?
2a

() &~ p
a

(d) a2 +P:

1-h. 7 — Transform of sequence {abk} 15 (CO4)
z
a
(@) z—t
2
(b) z—a
z
a
() z—a
z

(d) z—h
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1-i.

14,

Guddi's swimming speed in still water to the speed of river is 7:1. She swims 4.2
km up the river in just 14 min. How much time will Guddi take to swim 18.4 km
down the river? (CO5)

(a) 46 minutes
(b) 12 minutes
(c) 23 minutes
(d) None of these
What will be angle between the two hands of a clock at 10:25 pm? (CO5)

(a) 120°

(b) 146.5°

(c) 162.5°

(d) None of these

2. Attempt all parts:-

2.a.

2.b.

2.C.

2.d.
2.e.

lun %3
Check that the =0 [:2J is exists or not? (CO1)

-zt 1
Ewvaluate: fﬁz Zﬁ clz;w11e1'eCE|z—1|=:.
z—12 2

(CO2)
Classify the PDE: yu__+ I.f:~:+1:,:r]ux:lr +:rmﬂr = [ ahout the line v ==. (CO3)

o

Find z-transform of unit step fupction. (CO4)

At what time between 2 and 3 o'clock will the hands of a clock be together?
(CO5)

SECTION B

3. Answer any five'ofithe following:-

3-a.

3-b.

3-c.

3-d.

3.e.
3.f.

Detérminey an analytic function f(z) in terms of zwhose real part is

e ®(z cogpFysiny); £(0) =1 | (CO1)
1 1
I
Find the image of infinite strip 4 =7=7

1
under the transformation ©  z .Also

show the region graphically. (CO1)

Evaluate Sg(y—x— 3x°1)dz ; where C is a straight line from z=0toz = 1+1.
C (CO2)

Z—dz—1 . . . .
n Laurent series valid for the region 3< |z+2| <5.

Expand f(z) = G—1DEz-3)(z+2) o

Solve the PDE: (D*—DD')z = six.cosy . (CO3)

Find the Fourier transform of F(x) = e=a3, 3 > [. (CO4)

Time taken by A to finish a piece of work is twice the time taken B and thrice
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the time taken by C. If all three of them work together, it takes them 2 days to
complete the entire work. How much work was done by B alone? (CO5)

SECTION C
4. Answer any one of the following:-
4-a, | | | (5‘?,+ aij |Refl2)] 2 =2 |F(2)] 2
If f(z) is an analytic function of z, prove that \0=* 0y’ .
(CO1)
4-b. Find the transformation which maps the points z=1, “t.—linto the points

w=1, 0, —1respectively.
Also show that the transformation maps the region outside the circle [zl =1in
to the half space R(w) 20, (CO1)

5. Answer any one of the following:-

5-a. Verify the Cauchy integral theorem for the function f(z) =z* taken. ovef the

boundaries of a Square with vertices 11, =11, (CO2)

5-b. Ewaluate f " ——using contour integration.
o 3+sin’8 (CO2)
6. Answer any one of the following:-
6-a. Solve the PDE: (D?—3DD +2D7?)z = e ~¥ ex ¥ +ens(x+2y) | (CO3)
6-b. Solve the PDE:; (3D?—2D?+D - l)z=4e**¥coslx+) . (CO3)

7. Answer any one of the following;=

7-a. Solve by Z —transform: V43 3 V) 1o + Ejrk A ulle); y(0) =v(1) =y(2) = 0. (COA4)
7-b. Solve the equation % = gz; , 22 0,/t >0 by using suitable fourier transform, subject to the conditions
({)u=0whenxz=0,t>0
(i) 11={ I;: iji{ D hen t =0
(i) u(z, 1) is bound=ds (CO4)

8. Answer any one of the following:-

8-a. (i) Bucket P has thrice the capacity as bucket Q. It takes 60 turns for bucket P to

fill the empty drum. How many turns will it take for both the buckets P and Q,
having each turn together to fill the empty drum?
(if) Two pipes A and B can fill a tank in 15 hours and 20 hours respectively
while a third pipe C can empty the full tank in 25 hours. All the three pipes are
opened in the beginning. After 10 hours, C is closed. In how much time will the
tank be full?  (CO5)

8-b. (i) Two pipes A and B together can fill a cistern in 4 hours. Had they been
opened separately, then B would have taken 6 hours more than A to fill the
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cistern. How much time will be taken by A alone to fill the cistern?

(ii) 16 men can finish a work in 24 days and 48 boys can finish the same work in
16 days. 12 men started the work and after 4 days 12 boys joined them. In how
many days can they finish the remaining work?  (CO5)
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