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CONTINUOUS INTERNAL EVALUATION TEST -2 
Date                     : 02/04/18  Marks:60 
Subject &Code:Engineering Mathematics II,17MAT21 Section:Common to all branches 
Name of faculty  :KR,DN,NLS,GKJ,GVR,RR,SV Time :8.30 to 10.00 a.m. 
Note: Answer FIVE full questions choosingany ONE full question from each part.  

PART 1 
1 a Obtain the general and singular solution of the equation 02 =+- apyx p  6 

 b Obtain the partial differential equation by eliminating the arbitrary functions
( ) ( )a txga txfz -++=  

6 

2 a Solve ( )( ) pxpyypx 2=+- by reducing it to Clairaut’s form, by taking the 
substitution 22 , yYxX == . 

6 

 b Form a partial differential equation by eliminatingf from ( ) 0, 2 =+++ zx yzyxf . 6 

PART 2 
3 a 

 Solve yx
yx

z sinsin
2

=
¶¶

¶ given that y
y
z sin2-=
¶
¶ ,when 0=x  and 0=z  when y is 

an odd multiple of
2
p  

12 

4 a 
 Solve 0432

2

=-
¶
¶

+
¶
¶ z

x
z

x
z subject to the conditions that 1=z  and y

x
z

=
¶
¶ when 

0=x  

12 

PART 3 
5 a 

Derive one dimensional heat equation in the form 2

2
2

x
uc

t
u

¶
¶

=
¶
¶ . 

12 

6 a 
Obtain the solution of one dimensional wave equation 2

2
2

2

2

x
uc

t
u

¶
¶

=
¶
¶ by the method 

of separation of variables 

12 

PART 4 
7 a 

 Evaluate ò ò
1

0

x

x

xydydx by changing the order of integration. 
6 

 b Evaluate ( )òò +
R

dxdyyxx y over the region R bounded between the parabola 2xy =  

and the line xy =  

6 
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8 a 
Evaluate ( )ò ò

¥ ¥
+-

0 0

22

dxdye yx by changing to polar coordinates. 
6 

 b 
Evaluate ò ò ò

- --1

0

1

0

1

0

2 22x yx

xyzdxdydz  
6 

PART 5 
9 a Find the volume of the sphere 2222 azyx =++  using triple integrals. 12 

10 a Find by double integration, the area lying inside the circle qsinar =  and outside 
the cardioid ( )qcos1-= ar  

12 
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INTERNAL ASSESSMENT TEST2- SOLUTIONS 
Date                     : 2/4/18  Marks: 60 
Subject & Code   : Engineering Mathematics II – 17MAT21 Sec   :  ALL 
Name of faculty :  GVR,GKJ,RR,DN,KR,NLS  Time :8:30 am to 10:00am 
Note: Answer FIVE full questions, selecting any ONE full question from each part. Marks 

PART 1 
1 a Obtain the general and singular solution of the equation 02 =+- apyx p  

Solution:   General solution is 

x
cc xy +=  ………(2Marks) 

Singular solution is  marksa xy

x
a

ax
x
ay

marks
x
aciatingdifferernt

2..........................4

2.....................

2 =Þ+=

=Þ

 

 
 
 
 

6 

 b Obtain the partial differential equation by eliminating the arbitrary functions ( ) ( )a txga txfz -++=  
Solution: 

( ) ( )

( ) ( )

)...2.....(..........

)............1)....(()(

)()(

2

2
2

2

2

22
2

2

2

2

Marks
x

za
t

z

ationdifferentieachforMarka txgaa txfa
t

z

a txga txf
x

z

aa txgaa txf
t
z

a txga txf
x
z

¶
¶

=
¶
¶

Þ

-¢¢++¢¢=
¶
¶

-¢¢++¢¢=
¶
¶

-¢-+¢=
¶
¶

-¢++¢=
¶
¶

 

6 
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2 a Solve ( )( ) pxpyypx 2=+- by reducing it to Clairaut’s form, by taking the substitution
22 , yYxX == . 

 Solution: 

MarksP
Y
XpyYxX 3................ 22 ===

 
Substituting in the given differential equation we get 

)2....(
1

222 Mark
P

PP xy
+

-=
 

General solution is 1
222

+
-=

c
cc xy
……..(1 Mark) 

 

6 

b  Form a partial differential equation by eliminatingf from ( ) 0, 2 =+++ zx yzyxf . 

Solution: 

Marksq
y
vz qx

y
up

x
vz py

x
u

zyxvzx yu
vu

2......1,...2....1,..2

......
0),(

2

+=
¶
¶

+=
¶
¶

+=
¶
¶

+=
¶
¶

++=+=

=f

 

Differentiating w.r.t x and y by applying chain rule we get 

Markyxzyqzxp

q
p

zqx
zpy

y
v
x
v

y
u
x
u

1.......0)()2()2(

1
1

2
2

=-+---Þ

+
+

=
+
+

Þ

¶
¶
¶
¶

=

¶
¶
¶
¶

…….(3 Marks) 

 

6 

PART 2 
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3 a 
 Solve yx

yx
z sinsin

2

=
¶¶

¶ given that y
y
z sin2-=
¶
¶ ,when 0=x  and 0=z  when y is an odd multiple of

2
p

 
Solution: 
Integrating w.r.t. x we get 

)(cossin yfxy
y
z

+-=
¶
¶

…….3 Marks 
Applying the condition given we get  

yyf sin)( -=
……………..3Marks 

Integrating again we get  
)(coscoscos xgyyxz ++=
……………3Marks 

Using the second condition g(x)=0…….2Marks 
)1(coscos += xyz
………..1 Mark 

 

12 

4 a 
 Solve 0432

2

=-
¶
¶

+
¶
¶ z

x
z

x
z subject to the conditions that 1=z  and y

x
z

=
¶
¶ when 0=x  

Solution: 
Since z is function of x only we consider 

0)43( 2 =-+ zDD …..2 Marks 
Soln. is xx ececz 4

21
-+= ……2Marks 

Soln. of the given equation is xx eygeyfz 4)()( -+= ……2Marks 

Applying the conditions we get 
5

1)(,...
5

4)( yygyyf -
=

+
= ……4 Marks 

Final soln. is xx eyeyz 4

5
)1(

5
)4( --

+
+

= …….2Marks 

 

12 

PART 3 
5 a 

Derive one dimensional heat equation in the form 2

2
2

x
uc

t
u

¶
¶

=
¶
¶ . 

Solution: 
Fig….2 Marks 

The rate of increase of heat in the portion 
x
uxAs
¶
¶dr ……2Marks. 

12 
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The quantity of heat flowing into the cross section at a distance x is 
xx

ukAq ÷
ø
ö

ç
è
æ
¶
¶

-=1 …..2 Marks 

The quantity of heat flowing out of the cross section at a distance xx d+  is 
xxx

uk Aq
d+

÷
ø
ö

ç
è
æ
¶
¶

-=2  

   2 Marks 

2

2
2

x
uc

t
u

x
u

x
uK A

t
uxAs

xxx

¶
¶

=
¶
¶

Þ

÷÷
ø

ö
çç
è

æ
÷
ø
ö

ç
è
æ
¶
¶

-÷
ø
ö

ç
è
æ
¶
¶

=
¶
¶

Þ
+d

dr
…                                                                        .2 Marks 

…………………………………………….                                                                     .2Marks 
6 a 

 Obtain the solution of one dimensional wave equation 2

2
2

2

2

x
uc

t
u

¶
¶

=
¶
¶ by the method of separation of 

variables. 
Solution: 

)()( tYxXu =  
Substituting this in the equation we get 

k
T

T
cX

X
=

¢¢
=

¢¢
2

1 …………..(4Marks) 

Case 1: When k is positive ( )( )c tkc tkxkxk ececececu =- ++= 4321 ………..(2Marks) 

Case 2: When k is negative ( )( )c tkcc tkcxkcxkcu sincossincos 4321 ++= ……(2 Marks) 

Case 3: When k is zero ( )( )tccxccu 4321 ++= …………………………………(2 Marks) 

Suitable solution is  ( )( )c tkcc tkcxkcxkcu sincossincos 4321 ++= ……….(2 Marks) 
 

12 

 PART 4 
7 a 

 Evaluate ò ò
1

0

x

x

xydydx by changing the order of integration. 

Figure………….(2 Marks) 

Limits after changing the order….
10

&2

=®=
=®=

yy
yxyx ………..(2 Marks) 

Evaluation of the integral ( )ò ò ò =-=
1

0

1

0

42

2 24
1

2
1y

y

d yyyyxydxdy ……(2 Marks) 

6 
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 b Evaluate ( )òò +

R

dxdyyxx y over the region R bounded between the parabola 2xy =  and the line 

xy =  
Solution: 
Figure…….(2 Marks) 

Limits: xxy
x

®=

®=
2

&10
 Or yyx

y

®=

®= &10
……..(2 Marks) 

Evaluation in either way  ( )ò ò =+
1

0 56
3

2

x

x

dydxyxx y ……………(2 Marks) 

 

6 

8 a 
Evaluate ( )ò ò

¥ ¥
+-

0 0

22

dxdye yx by changing to polar coordinates. 

Solution: 

Identification of the region and obtaining the limits  as
2

0

&0
pq ®=

¥®=r
………….(4 Marks) 

Evaluation of the integral  

ò

ò ò

==

==

=

¥
-

2

0

2

0 0

42
1

....

sin....cos

2

p

p

q

pq

q

qq

d

rdrde

ryrx

r ……..(2 Marks) 

 
 

6 

 b 
Evaluate ò ò ò

- --1

0

1

0

1

0

2 22x yx

xyzdxdydz
 

Solution: 

( )ò ò
-

--=
1

0

1

0

22
2

1
2
1 x

dydxyxx yI
……..(2Marks) 

( )ò +=
1

0

35 2
8
1 d xxxx

………………(2 Marks) 

6 
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48
1

=
…………(2 Marks) 

 
 

PART 5 
9 a Find the volume of the sphere 2222 azyx =++  using triple integrals. 

Solution: 
Finding the limits…..(2 Marks) 

ò ò ò
-

-

--

-=

-=-

=
a

a

xa

xa

yxa

yxa

dzdydxv
22

22

222

222

……….(2 Marks) 

ò ò
-

-

--

--=
a

a

xa

xa

dydxyxa
22

22

2222 ………..(2 Marks) 

( )ò
-

-=
a

a

d xxa p22 ……..(4 Marks) 

…= 3

3
4 ap ……..(2 Marks) 

12 

10 a Find by double integration, the area lying inside the circle qsinar =  and outside the cardioid 
( )qcos1-= ar  

Solution: 
 
Finding the region and the limits….(4 Marks) 
 

ò ò
-

=
2

0

sin

)cos1(

p
q

q

q
a

a

rdrd …..2(Marks) 

( )ò +-=
2

0

2 2coscos21
2
1

p

qqq drda ……(4 Marks) 

)
4

1(2 p
-= a ……….(2 Marks) 

 
 

12 
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