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B. Tech.
(SEM 1I) THEORY EXAMINATION 2022-23
ENGINEERING MATHEMATICS-1I

Time: 3 Hours Total Marks: 70
WEI: 03 HUS quries: 70
Note:

1. Attempt all Sections. If require any missing data; then choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English, as per convenience.

e 1. 9 U &7 SR AT | A e H, 3mavyd ST &1 Seoid | BN @
Rerfer # Sugad Se1 Wd: AR UeH Bl & N |
2. Ul BT SR o B GIAErgarR Bl A1, SiUsh wiar sierar f8dl ug s
oI fAfr W &1 gAnT feur ST | g |

SECTION A
1. Attempt all questions in brief. 2x7=14
o it gl a1 ey A SaR AR |

@ Solve: (D*+2D*-3D)y=¢",D = di
x

g FIfor:
(D* +2D* -3D)y=¢",D =i.
dx

(b)  Explain the first shifting property of the Laplace transform with example.
ATCATH TRATT F TIH T 0T T IIL0 digd THATSY|

(¢)  Discuss the convergence of sequence {u,}, where u, = sin (1/n).
ATHH {u,} F ATHELT 9T =T A, T&T u, = sin(1/n);

(d)  Show that the function f(z)=|z|* is not analytic at-origin.
Tt & e f(2) = z|° 99 &9 ° g =i gl

(e) el?
Classify the singularity of f(z) = .
z

/z

1
e

f(2)= F TEFAAT FT TR
z
(0 1

Find the inverse Laplace transform of F'(s) = ————.
ST +2s+2

F(s)= TG ATCATH FATALT ATT HITST

sP4+25+2

© Find the invariant points of the transformation w = 2z +76 )
zZ+

St w = 220 3 safradefir firg s A

z+7
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SECTION B

2. Attempt any three of the following: 7x3=21
o A 9 fedt 9 gl &1 SR Afg |

(a) Solve the following differential equation:
erforfaa stasrel TT=HeoT 1 g 3
d’y ., dy
x’ +2x—=—12y = x’ logx.
dx’ dx 4 8
(®)  Find the Laplace transform of the function f(x)= x> sinx. Hence, prove that
Ie‘xx3 sin xdx = 0.
0
f(x)=x’sinx WFIT F ATAE ®YEEOT w1 Hiow g w &
je’xx3 sinxdx=0.
0
(©) Test the convergence of following series:
et ST & sfsEeor &t aier #i3
2
! T ..., Where x is a real number.
1.23 456 789
1 X x’ . .
+ + +..., STl X UF qTEqiaT HE&AT 8l
1.23 456 789 TR X §
(@) ) (et
Show that the function f{z) defined By f(z) = x;%xyf;y),z £0,£(0)=0 is
not analytic at the origin even though it satisfies Cauchy-Riemann equations.at
the origin.
3.5 .
Rt B £(2)= 20D o £0)=0 grer afrarfe dwe fz) T
HYy
fag o= fagwoers 98t 8, 7= a8 qo fog 7= FE-G0T g w i  qg
FLAT Bl
© Using Cauchy-integral formula, evaluate ﬁg Lzzdz, where C is a
w(z+3)(z+1)
rectangle with vertices at 3+, -2+ 1.
FA-ZETT mem§%dzmwtmﬁlaﬁwc,
~(z+3)(z+1)
3+, -2+ T ATAT TF A1IT 2|
SECTION C
3. Attempt any one part of the following: 7x1=17
71 A 9 5l e ue &1 SaR A |
(a)  Solve the following differential equation by the variation of parameters:
ITH TAad [ater g At sTasa TR Hl g A1
d’y
-+ ¥ =cosecx.
dx
(b)  Solve the differential equation by the changing the independent variable:

AT FL T TETATE AR THIHCUT T ZA L
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2
d y—ﬂ—4x3y=8x3 sinx”.

X
dx*  dx
Attempt any one part of the following: T7x1=17
o A 9 frdl o e &1 IR QY|
(a) State convolution theorem of the Laplace transforms. Hence, find inverse
Laplace transform of %
s (s+1)
FATCATH TR * convolution theorem forfEm| ﬁ T oA ATATH
sT(s+
EAT AT AT |
(b)  Using Laplace transform, solve the following differential equation:
ATCATH STEIH T ITTRT e, AT stashed T T g1 e
2
L 4y =6c0s2x, y(0) =3 & y'(0) = 1.
X
Attempt any one part of the following: 7x1=17
71 & 9 el e e &1 SaR A |
(@) Find a Fourier series to represent f(x) = x —x*,—7 < x < 7. Hence, show that
LIRSS T S
P22 3 4T 12
f(x)=x—x,—7 < x < 7. T ATH FIA & (T BRAT F@AT AT Hlord| TAT
1 1 1 1 r’
gomeufF - —+——— 4. =,
1> 22 3 4 12
(®)  Find the half range-cosine series for the function f(x)=(x*1)?in the interval
(0,1). Hence, prove that
LR IR S S
P35 78
STt (0,1) ¥ HF9E £(x) = (x —1)? F forw 2T I FE1eA J@«r J1d #:3)
2
TaT Bg w & LZ+L2+L2+L2+...=”—.
- 3 5 7 8
Attempt any one part of the following: 7x1=17
71 A 9 5l 1@ ue &1 SaR Ao |
(a) Determine an analytic function f(z)=u-+iv in terms of z whose real part u(x,y) is
e*(xcosy—ysiny) and f(l)=e.
z F Yl F T HusAguonerd wwed  fz)=utiv FaiiRa fica
TSrEeT aTEatas® ST u(x,y)=e* (xcos y — ysin y) & 3T f(1)=e gl
(b) Find the bilinear transformation which maps the points z=0,—1,i onto

w=1i,0,0. Also, find the image of the unit circle |z|=1.
T fEvEhT afvads s s s f&get 2=0,—1, 7 #1 w=4,0,00., 9T A7
FLAT Gl THTS 97T |z|=1 F¥ ghr o =i FfSr
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7.

Attempt any one part of the following: T7x1=17
71 & 9 el e e &1 SaR A |
@) Expand f(z)= #

22—z =2z

ﬁaﬁr@a%ﬁﬁf@):% o G
Z —Z —4Z

o< zlkl @G)l<zlk2 (GiD)|z]>2.

in the following regions:

(b) add
Using contour integration, evaluate the real integral I ——,a>0.
a’ +sin’ 6’

contour integration =T ITTRT F3F, FTeatas THTRAT j— a>0.%71

a” +sin” @
ATFAT Fe
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