Printed Page:-04 Subject Code:- BAS0401B
Roll. No:

NOIDA INSTITUTE OF ENGINEERING AND TECHNOLOGY, GREATER NOIDA
(An Autonomous I nstitute Affiliated to AKTU, Lucknow)
B.Tech
SEM: IV - THEORY EXAMINATION (2024 - 2025)
Subject: Engineering Mathematics-111
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. 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 all parts:-
1-a d2u 49 d%u 4 02 —q 1
The order of Partial Differential equation ot  dzdt 0% is: (CO1,K1)

@ 1

(b) 2

© 3

(d 4

1-b. For this P.D.E 3Zgx T BZyy #3243y T42=0 g pe classified as parabolic, thevalue 1
of B must be....... (CO1,K2)
@ 3
(b) O
() 2
d) 6
1-c. Z{+ = for k=0 (CO2,K1) 1
4z
(@ (-3
2z
b G-D
8z
(c) (z—e
(d)
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1-d.

1-f.

1-g.

1-h.

1-i.

4z

(z—2)

Z

The mverse Z — transform of F(z) = - 5 (CO2,KE1)
z—12
@ 20+
(b) 3
@ 2
(d =

A function which is analytic everywhere in a complex plane is known ag: (C03,K2)

(@) Harmmomc function
(b)  Dafferentiable function
(c) Regular functon
(d) Entre function
f(z) satisfies Cauchy Rinmanns equations everywhere and differentiable then f(z) is: (CO3,K1)
(@) May be analyhe everywhere
(b) Analytic everywhere
() Analyhc except at ongm
(d) MNone of these

flz) = ( ZF-]3 , then pole and order of the pole are: (CO4,K2)
z—12

(@) 2and 2 respectively
(b) 0and 3respectively
(c) 2and 3 respectively
(d) Noneof these

The residue of the function f(z) = ,,Z(+ lﬁ) at |z] =215 (CO4,KE1)
P Ny~
@ 34
(b) O
1

(d) Noneof these

LetU={1,23,4,56,7,89 10},P={1,2,5},Q={6,7},thenPn Q" is :
(CO5,K1)

@ P
(b)) Q
© P
d Q

The following two sets are equal: (CO5,K2)
@ A={1,2} andB={1}
() A={1,2 andB={1,2, 3}
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(c0 A={1,2,3tandB={21,3}
(d) A={1,24 andB={1,2 3}
2. Attempt all parts:-

2.a . dy dn d% du
Classify the P.D.E: +2 + +1— +6u=0. (CO1,K1)
fy o2 P ox0r T 92 os

2.b. Find the Fourier cosine transform of the function F(x) = { k= x i ; .(co2,K2)
a
2.C. Checl: that the hm % exst or not? (CO3,K1)
z—=0
2.d. Write Cauchy’ sintegral formulafor complex integration. (CO4,K2)
2.e Find the next of E selected from 1,2,3,4,5. (CO5,K1)
A B C D E 1 2 3 4 5
SECTION-B
3. Answer any five of the following:-
3a 3 _ o
Solve the following PDE by method of separation of variables; Gz dy
(COLK1)
3-b. Solve: (D—D'—1)(D—D'—2)z =sm (2x+ 3y). (COL,K2)
3-c. Find the Fourier transform of the following function: (C02,K2)
t, t<a
F =
® { 0, t=a
3-d. By residue method , find the inverse z transform of the given function: (CO2,K1)
8z2
(2z—1)4z—1)"
3e. Show that e*cosy 15 a harmonic function. Also find the corresponding analytic function
whose real part is e%eosy. (CO3,K1)
3f. Ewaluate Vi dz, where C 15 the circle |z| = 3. (CO4,K1)
C {Z N ].::l
3.4. If A={4,8, 12, 16,20}, B={2, 4, 6,8, 10, 12, 14, 16, 18, 20} and C={a, b, ¢, d,

e} . State, true or false for the following: (CO5,K2)
(8 n(A)=n(C)
(b) n(A)=n(B)
(c) n(B)-n(C)=n(A)
(d) AU(BUC)=(AUB)UC
SECTION-C
4. Answer any one of the following:-

4-a. Solve the following PDE:
(D2 + D%z =xX" (COIL,K1)
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4-b. (D—2D" —1) (D—2D") z = e3x+¥ (CO1,K2) 10

5. Answer any one of the following:-

5-a By residue method, find the inverse z transform of the given function: (CO2,K1) 10
3z2+2
(5z—1)(5z+2)
5-b. du _ Jd%u 10

under the conditions: (CO2,K3)

Using Suttable Founer transfonm to solve the equation ——

ot dx2
(1) u(0,t) =0 (1) ulx,0) = &= (i) ulx,t) i bounded.

6. Answer any one of the following:-

-

Show that transformation w = — ) maps the circle == +v- = 4x onto straight lne 4u+3 = D.(CDE,K:I'P

(z—4)
6-b. If u = e*(xcosy —ysiy) 15 a harmonic function, find analytic function f(z) =u+w (CO3,K2) 10
Such that f(1) = e.

6-a

7. Answer any one of the following:-

7-a Ewvaluate f 1 dz, where C 15 the circle |z| =4. (CO4,K1) 10
o I:z — 3][2 — 1][2 — 2]
7-b. Detenmine poles and the residues at the each poles of the followmng function: (C0O4,K1) 10
flz) = i

(z+1)2(z—2)(z—3)
8. Answer any one of the following:-

8-a Justify Answer for the following Statements and conclusion: (CO5,K1) 10
Statements: All the locks are keys. All the keys are bats. Some watches are bats.
Conclusions:

Some bats are locks.
Some watches are keys.
All the keys are locks.

8-b. Two cards are drawn from the pack of 52 cards. Find the probability : (CO5,K2) 10
(@) one of them is king and the other is queen (b) both are either red or kings.
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