G.S.Mandal’s

Marathwada Institute of Technology, Aurangabad

Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I11

Title of the Unit: Laplace Transform Unit No:- I

Multiple Choice Questions
uestion . . Expected
Q No Question Description Mparks

1 If f(t) =t" where, ‘n’ is an integer greater than zero, then its Laplace Transform is 1

given by

a) n! b) t"* ¢) n! /s d) Does not exist

Laplace transform of t™e®® is 1
2 N

~m o lmt1) [m+1)! m!
],:3+b}m ] .:j._b}m+: ] |:3_|.b}.‘1‘1+: D] |:3_b::|."|‘1

L {te""Cos 2t} is equal to 1

3
st +1s45 L 521545 s +1s-5

Al (sZ4+22—3)2 BJ'131+25—3}1 Cl (s2425-3)2 D] None of these

Laplace transform of [t.ult—2)]is 1
4 5 e "E_:‘s

Alge™  Bl(E-D)e™  ali+)e™ oF,

Laplace transform of [[J cosau dudu duis given as 1
’ Al — B] — Cl— D] None of th

31':31+r11}] ] sis224aT) ]31':3+r1} ] one ot these

Laplace transform of tsintis 1
6 2z K 2z

Al = Bl i: C] T D] None of these
7 L {&(t)} is equal to 1
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A] 0 B] o Cleo* D] 1

L {4} is equal to 1
8 1 1 1

Al o | e Cls D] None of these

Laplace transform of sin 2t &(t —2) is 1
9

A] e* sin 4 B] e7%sin 2 Cle *sin2 D] None of these

Laplace transform of te®* sin at is 1
10 s—a 2zl g—m) 2a Zals—a)

| e Bl eyt Cleome Dl fe—aymam
Short Answer Question
uestion . . Expected
Q No. Question Description I\/Iparks
. 1-cost 2
1 Find L [ - J
2 Find L [GDSEE‘;G&EE‘.‘E‘J 2
3 [Find L[] 2
——

4 |Find L [=—] 2
5 If Llerf(t)]= = ThenFind (i) L[erf(2v%)](ii) L[t erf(2?)] 2
6 . i sint 2

Flnd L Ldt ( 13 )]
7 Find L i [E_Ersint]] 2
8 Find L [e7%. J7 (=) dr] 2
9 Flnd L I;tﬂe—4r dt] 2
10 Find L U; te *sin3t dtJ 2

Long Answer Question
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Question . . Expected
No. Question Description Marks
1 Evaluate [~ g t-costy) ':1;:”“} dt 5
oo _ t ﬂ 5
2 Evaliate [~ e f_rﬂ{ . )d}r.dt
. H—E‘_H—EF 5
3 Evaluate [ ( - )dt
Find L.T. of f(t) =t , 0=t<=C Where F(t) is periodic with 5
4
=2C—t , C=t=<2C period 2C.
5 Find Laplace Transform of f(t)= |sinpt| 5
6 Find L.T. of f(t) =sin (qf) , 0<t<T Where F(t) is periodic & period T. 5
7 Evaliate [ e™* J7 {%} dy. dt 5
8 oo E—f‘_ﬂ—sf‘ 5
Evaluate [ ( - )dt
Express f(t) in term of Heaviside unit step Heaviside, & Find Laplace transform. 5
o 11f(t) =sint ,0<t<m
=sin2t ,0<t<m
= sin3t , t>2m
Express f(t) in term of Heaviside unit step Heaviside , & Find Laplace 5
10 transform.
f(t) = efcost |, O<t<m
—efsint  t>m
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G.S.Mandal’s
Marathwada Institute of Technology, Aurangabad

Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I11

Title of the Unit: Inverse Laplace Transform Unit No:- I

Multiple Choice Questions

Question . . Expected
No. Question Description Marks

- 1 .

Lt {mﬁ}:} is equal to 1
1

A] te—ﬂt B] t EEE C] _t E—Et D] _t EEE

1 1 .
] L~ {5} s equal to 1

A] 1+ Cost B]2-Cost C]1-Cost D]1-sint

Inverse Laplace transform of 1is 1
3

A] a(t) B] ult) Clalt—1) D] u(t — 1)

The Inverse Laplace transform of log C—ii:l is given by 1
4 e -

A] 7 cosht  B]-sinht  C]2tCost D] 2tsin t

The inverse Laplace transform of rs:«}z is equal to 1
5

Alte 2 B]jte™® Cle™% D] None of these

1 .

Inverse Laplace transform of ————is equal to 1
6

Al § e~ sin 3t B] § e’ sin 3t C]le™* sin 3t D] None of these
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1 : 1
{.;34,3}5} is equal to
7
E—E-ffd- Esffd-
Al —; Bl —; Cle3¢* D] None of these
L1 Li,l} is possible only when n is 1
8
A] Zero B] —ve integer C] +ve integer D] None of these
L7t | s equal to 1
9 E—Et Es-t E—EI.‘
Al = Bl = Cl—; D] None of these
L Ye 2 (s)} is equal to 1
10
Al f(t) u() B] flt — a) ult) C]flt—a) ult—a) D] None of these
Short Answer Question
uestion . . Expected
Q No Question Description Mparks
. e - —1 1 2
1 Using first shifting theorem findL {-:5- +5}z}.
2 Find inverse Laplace transform of ﬂsf ry 2
3 Find inverse Laplace transform of ;ﬂ. 2
. -1 _1 2
4 Find L {s(s+1}}
. N 2
5 Find the inverse Laplace transform of T
. -1 1 2
6 Find L {—BEB_”}
7 By convolution theorem L™ {f(s).g(s)}=............... 2
8 Find Inverse Laplace transform of m 2
Sohe Z+y=0, y(0) =1 2
9
10 [Sohe Z+3y=t, y(0)=2 2

Page 5 of 19




Long Answer Question

Question . . Expected
uestion Description
No. Q P Marks
. -1 siz+1) 5
1 FindL {iag 5-5'-+4}
solve the equation by transform method,; 5
2 i
Z_:; +2y+ f[,.l y dt = sint Where y(0) =0,y'(0) =1
. -1 e 5
3 FindL {—.:_c.-uuﬂ:..:subz}}
4 Using convolution theorem findL ™! { < } 5
(=2 +4)2)’
5 Find the inverse Laplace transform of % 5
6 Find the inverse Laplace transform of ﬁ;} 5
Solve the following differential equation by Laplace transform method 5
! d ¥ dy » .. dy
= ZE—l-}r = e”, under condition v = 2 and P —latx=20
8 Solve :TJ; + ¥ = 3cos2x given that, v(0) = n,};'(gj =_3 5
Solve the linear differential equation by Laplace transform 5
(D? +4D + 13)y = 25(¢)
9
Given that,t = 0,x = 2 :—j =0
10 [Sohe = +y =sint, 2+ x = cost where x(0) = 0,y(0) =2 5
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G.S.Mandal’s

Marathwada Institute of Technology, Aurangabad

Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I11

Title of the Unit: Fourier Transform Unit No:- i

Multiple Choice Questions
i E
Qulslsotlon Question Description :Ap::;zd
The Fourier cosine transform of the function flt) is 1
. A] Fc(s) = _J"Du_f(t} cosst dt B] Fc(s) = f;—f(t} cost dt
C]Fc(s) = _,INDLL f(st) costdt
D] None of these
The Fourier Cosine transform of i is 1
2 ¢] ¢
Al S Bl 5 Cl; D] None of these
The Fourier transform of f(x) is f(s) , then the inversion formula is 1
A] f(x) :Ti IO fs)e ™= g5 B] fla) =—= [ _fls) ™™= gs
3 7 . - &I
C] f(x) =% Iy £(s) e®* (s
D] None of these
If FIf(x)]=(s) , then F[f{x —all is equal to 1
4
Al €@ f(s) Bl e ™= f(s) Cle** f(s) D] None of these
5 If Fc {f(ax)} =K FCG) , then K is equal to 1
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A] ; B] i Cla D] None of these

Fourier transform of the second derivative of u{x,t) is equal to 1
° A] s2f(w) B]— s2f(u) Clsflu) D] None of these

Fourier transform is a linear combination, is 1
! A] True B] False C] None of these

The kernel of Fourier transform is e¥ |is 1
’ A] True B] False C] None of these

The finite Fourier cosine transform of f(x) = 1in (0,7) is zero, is 1
’ A] True B] False C] None of these

The Fourier Cosine transform of e™* is 1
10 = = 1

Al = B] = C] = D] None of these

Short Answer Question
Qulslsot.ion Question Description EI)\(/Ipzflfs)d
1 Using Fourier integral representations, Show that, [ ”fi’:fdm = fe‘f (x = 0) 2
2 Using Fourier integral representations, Show that, [ “:’:fdm = fe‘x (x = 0) 2
. . 1, forlx] <1 2

. Find Fourier transform of flx) = 0. for|x >1 Hence evaluate that

f:iﬁdx.
4 Find the Fourier Cosine transform of e™* 2
5 Find the Fourier sine transform of % 2

Find the Fourier sine transform of =/, and hence show that 2
6 _]":xin;u dx = ;—re"“ (m=0)
7 Find the Fourier cosine and Sine transform of flx) =2x, 0 <x < 4. 2
8 Find Fourier transform of e~2(*=3" 2
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9 Using Parseval’s identity, prove that Jy o ;dt=17. 2
. , . . o Cinat = 1-5~0° 2
10 Using Parseval’s identity, prove that [ it =5 )-
Long Answer Question
Question . . Expected
uestion Description
No. Q P Marks
Find the finite Fourier Cosine & Sine transform of 5
e or x < ¢
1 f(x}zﬁ_xjfwx}C.where{]f_icf_:ﬂ.
2 Using Parseval’s identity, prove that J":mdt = %, S
. ] 1—x7, =1
Find the Fourier transform of flx) = x%, forlxl . Hence evaluate that 5
0, for|x| =1
3
JI-[:C (xl‘_'osi;_'-'-'inx)cgs;dx.
Using Fourier integral representations, Show that, 5
4 J-I:C_‘-'mn.ll‘_'osxm dw =§ (IEI =y 'l:]l
. o= (1-Cosx|~ 5
5 Evaluate the integral | ( - ) dx.
, : —a-—Ial, xl<a 5
Find Fourier transform of fix) = 0, x> a0 Also Show that
6 oo gintt T
o —dt=7.
_x2
7 Find the Fourier Cosine transform of e =z S
. . _a*—x%, forl|x[<a 5
Find the Fourier transform of f(x) = 0, forlxl>a>0 Hence evaluate
8 that
o fRiny—xCosx T
"rD ( xB )dx - ;
9 Find the Fourier Cosine and Sine transform of fl(x) =e 2%, a> 0. 5
X, 0=x<1 5
10 Find the Fourier Sine transform of flx) =2—x, 1<x <2,
0, x =2
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G.S.Mandal’s

Marathwada Institute of Technology, Aurangabad

Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I11

Title of the Unit: Partial Differential Equation &

its Application Unit No:- v

Multiple Choice Questions
Question . . Expected
No. Question Description Marks

The solution of the partial differential equation r—-t =0 is 1

1 Al z=f (x2+y?) Blz=rflyv+x)+f2(y—x)
Clze=f1{y+x)+f2(y—2x) D] None
The solution of g is 1

9 Al z = f1{y) +xf2(y) + x?£30() + x3f4()
Bl z = f1(x) + yf2(x) + ¥*£3(y) + ¥3f4(y)
C] z=f1{x) — yf2(x) + ¥2F3(y) +v3f4(y) D] None of these
Particular integral of (D2 —D"*)z=coslx +v) is 1

3
Al ;—‘cﬂs(x +y) B]xsinlx +v) C] %Sin(x +y) D] None of these
The equation s: - s}z =0 is 1

4
A] Parabolic B] Elliptic  C] Hyperbolic ~ D] None of these

. The solution of (D?—DD)Z=0 is 1
Alz=fllx)+ f2ly —x) Blz=Ff10)+f2(y—x) C]z=/f10)+f2(x)
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D] None

The solution of xp+yp=z is 1
° Al flx,y) =0 B] f{;—‘i—') =0 C]flxy,yz) =0 D] None

The solution of a:; is 1
! Al z=f1{y) +xf2(yv) +x%f3(y) Blz=(1+x+x3)f(y)

Clz=r1(x)+xf2(x) +y*f3(x) D]z =(1+y+y3)flx)

The complementary function of (D2 —4DD'+4D'")z=(x+7vy) is 1
8 Al z=Fflly+2x) +xf2(y+2x) B] z=flly+x) +xf2(y +x)

C] z=f1(x+2y) + xf2(x+2y) D] None

The particular integral of (D? +DD") z = Sin(x+¥) is 1
’ Al —%sin(x +v) B] %sin(x +y) C] %Cc:sfx +v) D] None

The particular integral of (D% — D)z = Cos(x+v) is 1
10 A] x Cos(x +y) B] ;—ECDS(X +y) C]%Sin(x +y) D] None

Short Answer Question
Qulslsot.ion Question Description El)\(ﬂp;fid

Form the partial differential equations by eliminating the arbitrary constants: 2
! (Jz=ax+by+ab (i)z=ax+a?y?+b (ii)z=(E2+a)(yv?+h)

Form the partial differential equations by eliminating the arbitrary functions: 2
2 () z=flx+it) + glx — it) @)z = flx*—y?)

(ii) z=x +y + flxy)
3 Solve STZB; = Sin(xy) 2
4 Solve Z:_+z =0, given that whenx = 0,z = &¥ and % =1 2
5 Sohve p-g=1 2
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6 Solve x?pt+yigt=2zt 2
7 Solve z=px+qy+./(L+p*+q7) 2
8 Solve r=a?t, Where the symbols have got their usual meaning 2
: 1 differerti on 2221227 307 _ 2
9 Classify the partial differential equation 2 ——+4—- a}-+ 3 e 0.
: NPT . . 288 g8, du _ 2
10 Classify the partial differential equation —x= ——+3-— +x——+17_— = 100u.
Long Answer Question
Question . . Expected
uestion Description
No. Q P Marks
Solve the following partial differential equations 5
'53 -
1 Dpz—qz=22+(x+y? @) —p+xzg=y
(i) (x? —yz)p+ (y* —zx)g =22 — xy
2 Sohve s+ p—g=z+azxv 5
3 Solve (D —3D"—2)3%z=6e™sin(3x +v) 5
&z gz _d%F _ \ 5
4 Sohe <+ 3wy 53;,-5 = YCOSX.
5 Solve the linear partial differential equation 5
(D-D'—1)(D-D'—2)z=e¥* VY +x
Use the method of separation of variables to solve the equation 5
6 fu fu
3—+2—=0 giventhat u(x,0) = 4e™%
Bx By
Use the method of separation of variables to solve the equation 5
! 2%~ 2%% 4 u given that u(x,0) = e~
A “ar U given al UK, = bg
A string is stretched and fastened to two points | apart. Motion is started by 5
replacing the string in The form ¥ = Asin (E) from which it is released at time
8 t=0 . Show that the displacement ofa Point at a distance ‘x’ from one end at
time ¢ is given by  y(x,t) = Asin(=) cos (=),
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If the initial displacement and velocity of a string stretched between
x=0&x =1are given byy = f(x), determine the displacement ‘y’ of any

9

point at a distance ‘X’ from one end at time ‘t’.

Solve the equation g = % with boundary conditions 5
10 u(x, 0) = 3sinnmx, u(0,£) =0

ull,t) = 0,where 0 < x < L
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G.S.Mandal’s

Marathwada Institute of Technology, Aurangabad

Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I11

Title of the Unit: Function Of Complex Variable
(Differential Calculus)

Unit No:- V

Multiple Choice Questions

Qu;sot.ion Question Description E&p::;zd

Which out of the following is an analytic function? 1
. A] f(z) =sinz  B] f(z) =z C]f(z) =Im(z) D]R(iz)

If f(z) =u+iv isananalytic function ,then £'(z)is equal to 1
LNz e EaZ g ZaE oo

If the function 2x + x% + ay? is to be harmonic, then the value of & will be 1
’ Al-1 B]J1 C]2 D]None

The analytic function mapping the angular region 0 =6 = ; onto the upper half 1
4 plane is

A] =2 B]4z C]z* D] None

The mapping w=z?—-2z—-3 is 1
5 A] Conformal within |zl =1 B] Not Conformal with z=1 C] Not Conformal

atz =-land z =3 D] None

The fixed point of the mapping w = f:: are 1
6

A]2,2 B]2-2 C]-2-2 D None
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The value of [ =22 42 where Cis |zl = 1
7
AlJ0 B]2mi C]mi D] None
Which out of the following is an analytic function? 1
8
A] f(z) =sinz  B] flz) =z C]f(z) =Im(z) D] R(iz)
If f(z) =u+iv isananalytic function ,then f'(z) is equal to 1
9
du Bu , dv
A]——IE B] E_'_IE C] __18_ D] None
If the function 2x + x% + ay? is to be harmonic, then the value of & will be 1
10
Al-1 B]1 C]2 D] None
The ar
Short Answer Question plane
A] z2
The mapping w=2z?—-2z—-3 is
Question Expected
No. A] Conformal within [z] =1 B] Not Conformal with z=1 C] Not Conformal Marks
atz =-land z =3 D] None
The fixed point of the mapping w = % are 2
1
Al 2,2 B]2-2 C]-2-2 D None
The value of f Z-22 4z | where C is |2l = 2
2
Al]0 B]2mt  C]m D] None
3 Find the image of |z — 2il =2, under the transformation w =33 2
4 If u =e"*cosy is harmonic, then find a. 2
5 CR equations in polar form are.......................... 2
6 Find the image of the line ¥ = 0 under the transformationw = i 2
7 Ifu = cosax. sinhy is harmonic, then find a 2
8 Show that & = ¥ —x~ is harmonic function. 2
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9 Find the Taylors’ series for f(z) = e* about z = 2. 2
10 A mapping w = f(z) is said to be conformal if................... 2
Long Answer Question
Question . . Expected

tion D t

No. Question Description Marks
1 Determine f(z) = é is analytic or not? 5
2 Find an analytic function f (z) such that: Re [f (z)] =3x2-4y-3y2 & f(1+i)=0. 5

Find analytic function f (z) for each of the following where f (2) =u+iv. 5
3 1, .

If »(r,8) = —-)sing, 70
4 Find analytic function f (z) for each of the following where f (2) =u+iv. 5

2u+v = e*(cosy — siny)

Prove that function is harmonic function & find its harmonic conjugate & also 5
5 corresponding analytic function f (2).

u(r,8) =r* cos26.

Prove that function is harmonic function & find its harmonic conjugate & also 5
6 corresponding analytic function f (2).

u=logyx%+y?
. Find the image of the square with vertices:(0,0),(2,0),(2,2) and (0,2) under the 5

transformation w = (1 +i).z 4+ (2 +1)

Find the image ofthe lines : i) x =¥ +1 i) the line joining the points 5
8 A(1+i)to B(2 + 3i) in Z-plane under the transformation w =é
9 Find the image of the circle |z —3i| = 3 under the transformation w =§ 5
10 | Bxpand f(2) = ————for 1<lz+1| <3 5

p 2z +1)(z-2)
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G.S.Mandal’s

Marathwada Institute of Technology, Aurangabad

Department of Basic Sciences and Humanities

QUESTION BANK

Title of the Subject: Engineering Mathematics-I11

Title of the Unit: Function Of Complex Variable

(Integral Calculus) unit Noz-— Vi

Multiple Choice Questions
estion . . Expected
QUNOI Question Description I)\(/Iparks

Residue of f(z) == is 1
1

A]0 B]1 C]2 D] None

The critical point of the transformation w=(z—a)(z—b) is 1
2 - —i =

A<" BI=" C]** D] Nore

The image of [z+ 1| =1 under the mapping w :;1 is 1
3

Al2u—-1=0 BJ2u+1=0 C]J2r+1=0 D] None

The function w = logz is analytic everywhere except at 1
4

Alz=0 B]Jz=1 C]Jz=2 D] None

The singularity of f(z) = r;:y is 1
. (

AlZz=3 B]Z= C]Z=0 D] None

] _ E 1

. The of the function f(z) = el

Alz=2,-3 B]z=23 C(C]z=-2,—-3 D] None
7 The transformation w = cz consists of 1
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A] magnification and rotation  B] Translation  C] Inversion D] None
The invariant point of w :E are 1
8
Alz=+i Blz=+1 Clz=0 D] None
The singular point of % are 1
9 (2-1)(z-2)
A]0,1 B]1,2 C]-1,-2 D] None
The pole of E;—_i}} are at 1
10
Alz=1.2 Bl]z=10,-2 Clz=0.2 D] None
Short Answer Question
uestion . . Expected
Q No Question Description I\/Iparks
1 ] ] 3z +2 2
Evaluate by using Cauchy’s integral theorem Sﬁ _— dz
o
2 Evaliate | ™22 . dzalong aline ¥ = x. 2
3 Evaluate $|z|%dz where C is upper half of the circle: |z| = 2 2
i
4 If cis Izl = 1 then evaluate | — dz 2
Z
5 _ & _>. 2
Evaluate Ty dz where Clz| = 2:
6 i i sinz . Lo . 2
Find the sum of residues of f(Z) = —__atits poles inside the circlelz| = 2.
1
7 Find the residue of f(z) = —atz=i. 2
z(z-1)
8 Find the residue at each point of 222 2
Z
. — z 2
9 Determine the poles and also find the order of each pole for f(z) (z—2)2 (z—b)
Find the residues at each pole of following. 2
. V(D) = —— () = —2
a T (z+1)? ) T oz(z- 1]2)
Long Answer Question
Question . . Expected
tion D t
No. Question Description Marks
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. . 5
— =3.
1 Evaluate § = 232{z+ ]dzwhere c is the circle |z
2 Evaluatef;“ (x%—iy).dz along the path (i)y = x (ijy = x> 5
7z—1
3 If f(z) = ZT the find the value of integral [ f(z)dz where Cis the path of 5
lower half of the circle|z| =3 taken in anticlockwise direction
4 Evaluate ¢ tanz.dz where c: [z] = 2 by using Cauchy’s residue theorem 5
Finz .. . . 5
5 Evaluate SGE dz inside acircle |z| =2, by Cauchy’s residue theorem
5
6
C:lz—1| =1.
z+1 3 . 5
7 Evaluate Sﬁzﬂ—q-z dz where C: |z + 2| = 7 by Cauchy’s integral formula.
SINZ . . 5
. —3il=1 )
6 Evaluate Sﬁ{z—ljz{zz—gj dz where C: |z — 3i] by Cauchy’s integral
formula
‘ 5
Evaluate 552 ) dz where C is the (i) upper half of circle |z| =1
9
(i) lower half of circle |z| = 1.
rIn 2 5
10 Evaluate: fﬂ o
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