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Sr. N o.051202 
August/September 2022 

B.'.f ech (ME(Hindi Medium)/(ME/RAI)) - II SEMESTER 
Mathematics-II (Calculus, Ordinary Differential Equations and Complex Variables) 

(BSCH-106A/BSC-106A) 
Time: 3 Houts Max, Marks:75 

Instructions: 1. It is compulsory to answer all the questions (1.5 marks each) of Part-A in short 
2. Answer any four questions from Part -8 in detail. 
3. Different sub-parts of a question are to be attempted adjacent to each other. 
4. The candidate is required to attempt the question paper in the language as per his/her 

medium of instruction. · 

PART-A 

Ql (a) Evaluate 
a , ,Jo.2 -xz f f x 2 ydxdy 
0 0 

Si~ictH cfRTI 
a ./a2 -xz • fo fo x2 y dx dy 

(b) Find the area bounded between r = 2 sin0 and r = 4 sinfJ 
r = 2 sinB ~r = 4sin0 Zp~fmls'3IT ¢1Rill!I 

( c) Evaluate 1 2 2 

J ff x2 yz·dx dy dz 
0 0 1 

Si~icfH cfRTI J: J: ftx 2 y zdx dyd2 

(d) Find the integrating factor of the differential equation 
:i,, . (x2 - 3xy)dx + (x2 

- xy)dy = 0 
tl41cf5xUI cpl (!¢1cpa l]OffcP'ffl'ff ¢1fGI~ I 

(x2 - 3xy)dx + (x2 - xy)dy = 0 

(_e_). Solve the followmg differential ·equation 
. 

' >i I +-"1-,-~-.T"T . ~ , , p2 
- 7p + 12 = 0 

f.-l;lfaR9ci, -8'J4)cf>{UI cfTT~ ¢1fGI~ 
p2 - 7p+ 12 = 0 

-. 
(f) Solve the following differential equation 

d 2y · dy - - 3 -+2y= e2x 
dx2 dx 

(1.5) 

(1.5) 

(1.5) 

(1.5) 

(1.5) 

(1.5) 



• 

• 

Q3 (a) Solve the following differential equation: (8) 
(x2 y 2 + xy + 1) y dx + (x2 y 2 - xy + 1) x dy = 0 

PmRlffila ti4l¢~01 cf>T~ ct>1Ril~ 
(x2 y 2 + xy + 1) y dx + (x2 y2 - xy + 1) x dy = 0 

(b) Solve the following differential equation: (7) 

. xz (-dy)z -2xy-dy + 2y2 - x2 = 0 
dx dx 

f.:t,.,.,.;i Ri-ffil ....... ct ti4l cfj 01 cf>T ct>1 Ril 

(dy)2 dy xz dx - 2 xy dx + 2 y2 - x2 = 0 

Q4 (a) Solve the following differential equation: (8) 

d2y dy 
2 dx2 + 5 dx + 2y = 5 + 2x 

PmRlffila rcl'~ ti4l¢~01 c#t~ ct>1Ril~ . 
-d 2 y dy 

2 dx2 + 5 dx +2y = 5 +2.x 

(b) Apply the method of variation of parameters to solve the equation: 
d2y dy z 

(1- X) - + X - - y = (1- X) 
dx2 dx 

ti4l¢~ 01 cf>T cf)B 1 q d s"'i cf>'t cf>'t f~TTrar11 cpl 

(7) 

d 2y dy · 
(1-x)-· + x - - y = (1-x)2 

dx2 dx 

QS (a) Using the Cauchy - Riemann equations, show that: (8) 
(i). f (z) = I z 12 is not analytic at any point. 

(ii). f (z) = z is not analytic at any point. 
~-tlwr ti4l¢~Oj'jcpl J4l!l~I ~, ~fcp: 

(i). f(z) = I z 12 ifi~"CR ru~a~Ollci-1¢ ~%1 
(ii). f(z) = z ifi~'llx ru~ci~Ollci-1¢ ~%1 

(b) Evaluate the integral: 

f z2 + 1 
· z (2z-1) dz 

C 

~qjl ir~i¢-i cfR: 

f z2 + 1 ---dz 
z (2z- 1) 

C 

c: lzl = 1 

c: lzl = Jl 

(7) 



Q6 (a) Find all possible Taylor's and Laurent series expansions for the (
8

) 

function 
1 

f(z) = (l - z) about z = 0 

!J>~H JfR~ fcHal{ 
1 

f(z) = (1-z) about z = 0 

(b) Show that the function 
(i). cosec 2 has a simple pole at z = 0. 
(ii). -!:--- has simple pole at z = 1 am/. z = -1. 

2'"-1 
~~!J>~H 

(i). cosecz z = o~-qcp~w:ri1 
(ii).+- ~z=l '3fR°z= -l~~w:ri1 

z -1 . 

Q7 (a) Solve the following differential equation: 
2 d2y dy 

x dx2 + Bx dx +13y =logx 

PmRtRsla fct~ ~41cfHOl ctn~ ct>1RiQ: 
d 2 y dy 

x3 dx2 + 8x dx + 13y = logx 

(7) 

(8) 

(b) Com~ute the residues at all the singular points of the following (7) 

functions: 
(i). f(z) = zsin ( ~) z 

• 

(ii). f (z) = z cos ( ) • 
f-1;1 Rt Rsla ~if;~~ Qct>cfcH ~'3ff "cf>'t TfURT ctR: 

(i). f(z) = zsin ( ) z 
(ii). f(z) = z cos ( ) z 
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{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}

