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CONTINUOUS INTERNAL EVALUATION TEST -2

Date : 02/04/18 \ | Marks:60
Subject &Code:Engineering Mathematics 11,17MAT21 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 Obtain the general and singular solution of the equation xp* — py+a =0 6
b Obtain the partial differential equation by eliminating the arbitrary functions
7= f(x +at)+g(x —at)
2 |a Solve (px—y)(py+x)=2pby reducing it to Clairaut’s form, by taking the | 6
substitution X = x*,)Y = y?
b Form a partial differential equation by eliminating ¢ from¢ (X +y+I,Xy+1° ) =0.|6
PART 2
3 [a 2 o1 12
Solve = sin X sin Y given thata— =-2sin y ,when X =0 and 7z =0 when Yy is
y
. T
an odd multiple of 5
4 |a 't o . . or 12
Solve PYEl +3— —41 = O subject to the conditions that z =1 and P =y when
X X X
x=0
PART 3
5 |a . . . o o, 0% 12
Derive one dimensional heat equation in the formg = PR
X
6 a azu 5 azu 12
Obtain the solution of one dimensional wave equation —-=¢ el by the method
X
of separation of variables
PART 4
7 |a 14X 6
Evaluate J jxydydx by changing the order of integration.
0 x
b Evaluate ” Xy(X + y)dXdy over the region R bounded between the parabola y = x* 6
R
and the line y = x
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8 |a 0@ 6
Evaluate .[ .[e b +yh)dxdy by changing to polar coordinates.
00
b 1 y1=x2 1=x2-y? 6
Evaluate j '[ '[xyzdxdydz
0 0 0
PART 5
9 |a Find the volume of the sphere x* + y* + 7> = a’ using triple integrals. 12
10 [ a Find by double integration, the area lying inside the circle 1 =asind and outside | 12
the cardioid 1 =a(1—cosf)
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INTERNAL ASSESSMENT TEST2- SOLUTIONS

Date :2/4/18 ‘ ‘ Marks: 60

Subject & Code : Engineering Mathematics I1 — 177MAT21 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

Obtain the general and singular solution of the equation xp* — py +a =0
Solution: General solution is

¢
y =CX+—

X e (2Marks)
differerntiating = ¢ = \/E ..................... 2marks
X
Singular solution is  _ \/Ex T P S 2marks
X

ﬁ

Obtain the partial differential equation by eliminating the arbitrary functionsz = f (X + at) +q (X — at)
Solution:

g_z: f'(x +at)+g'(x —at)
X
o1 , '
S f (x +at)a —g'(x —at)a
2
Z—E: f"(x +at)+g"(x —at)
X
2
3—22 =a’f"(x +at)+a’g"(x —at)....(1.Mark...for...each... differentiation)
0’1, 0%
=5 =8 2..Marks
o’ o’ ( :
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Solve (px - y)( py + X ) = 2p by reducing it to Clairaut’s form, by taking the substitution
X=xY=y"
Solution:

X=x*..Y=y'.p= YiP ....... 3Marks

Substituting in the given differential equation we get

y> =Px* —PZ—PIH..(zMark)
_|_

General solution is c+1....... (1 Mark)

Form a partial differential equation by eliminating ¢ from¢ (X +yY Xy +12° )= 0.

Solution:

p(u,v)=0
U=Xy+2°...V=X+Y+1
ou

—=y +2zp,..ﬂ =1+ p@_u =X +2zq,...a—v =1+g.....2Marks
oX OX oy oy

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

o

a_x:a_x:y+22p:1+p

o N x+2zq  1+g veeeeea(3 Marks)
oy 0y

= p(x-21)-q(y-27)+(x—-y)=0......IMark

PART 2
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2

Solve =sin X sin Yy given ‘[hatg—Z =-2sin Yy ,when X =0 and 7 =0 when Yy is an odd multiple of
y

V

2
Solution:
Integrating w.r.t. X we get

a—z= —sin y cosXx + f(Yy)

Applying the condition given we get
F(y)=—sin y

................. 3Marks
Integrating again we get
7 =cosXxcosy+cosy+g(x)

............... 3Marks

Using the second condition g(x)=0....... 2Marks
Z =cosy(cosx +1)

12

2
Solve 8—2 + 36—Z —41 = O subject to the conditions that z =1 and a =y when x =0
OX OX OX
Solution:
Since z is function of x only we consider

(D*+3D —4)7 =0.....2 Marks
Soln.is z=ce* +ce ™ ...... 2Marks

Soln. of the given equationis z = f(y)e* +g(y)e ™ ...... 2Marks
Applying the conditions we get f(y)= 4+Ty,...g (y)= l—?y ...... 4 Marks

(4+y)ex +(1_5y)e—4x ....... 2Marks

Final soln. is z =

12

PART 3

. . . L ou
Derive one dimensional heat equation in the forma =C"—.

Solution:
Fig....2 Marks

The rate of increase of heat in the portion $pA % Z—u ...... 2Marks.
X

12
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The quantity of heat flowing into the cross section at a distance X is (, = —kA(Z—U) .....2 Marks
X X

. . . . . ou
The quantity of heat flowing out of the cross section at a distance X +0X is (, = —kA(—)
X +0X

Evaluate I J. xydydx by changing the order of integration.
0 x

Figure............. (2 Marks)
p— 2 p—
Limits after changing the order.... K=yox=y&e (2 Marks)
y=0—->y=1
1y 1 1 1
Evaluation of the integral I Ixydxdy = I y(y 2oyt )dy =— ... (2 Marks)
) 2 24

oX
2 Marks
= SpA X g—l: = KA((Z—U) —(Z—u) J
" Ywa) .2 Marks

o, 0%
= —=("—

ot ox’
.................................................... .2Marks

. . . . .0, 0 . 12
Obtain the solution of one dimensional wave equation rE = el by the method of separation of
X

variables.
Solution:
u=XXY()
Substituting this in the equation we get
X n 1 T "

=——=K..coooein 4Marks

X 2T ( )
Case 1: When k is positive u = (Cle o gV Xc3e ket e e _Wm) ........... (2Marks)
Case 2: When k is negative U = (c1 cosvkx +¢ , sin Jkx XC3 cosvket + ¢, sin \/k_ct) ...... (2 Marks)
Case 3: When kis zero U = (¢, +C,X ey + 04 )cuvmvrrneeeeeeiiiiiiii i, (2 Marks)
Suitable solution is U = (C1 cos/kx + ¢, sin Jkx Xc3 coskect +C,sin \/k_ct) .......... (2 Marks)
PART 4
Ly 6
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Evaluate ” Xy(X + y)dxdy over the region R bounded between the parabola y = x* and the line
R

y =X
Solution:
Figure....... (2 Marks)
x=0->1& y=0->1&
Limits: y=x2 X Or, _ y - \/V ........ (2 Marks)

1 x
3
Evaluation in either way .[ .[ xy(x * y)dydx - 5@ creneeeneeenns (2 Marks)
0?2

Evaluate Ije ‘(Xz*yz)dxdy by changing to polar coordinates.
00

Solution:
r=0->mw&
Identification of the region and obtaining the limits ase 0y T e (4 Marks)
= —_— —
2

X =1cosf..y =Isinf
T

Evaluation of the integral I je Trdrdf.... (2 Marks)
=00

3
- ljd h="2
29 4
1 1ox? Y1k -y
Evaluate I I I xyzdxdydz
0 0 0
Solution:
1 1-x?
I =%.[ J'xy(l—x2 - yz)dydx
o0 . (2Marks)
:—j(xszx3 +x)dx
O (2 Marks)
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PART 5
9 Find the volume of the sphere x> +y* +1° =a’ using triple integrals. 12
Solution:
Finding the limits.....(2 Marks)
a Jaloa? al=ioy?
V= I I Idzdydx .......... (2 Marks)
“a_ya2ox? o fatei?oy?
a Jaloa?
=2I j a’—x’—y’dydx........... (2 Marks)
“aya??
= I(az —X2)7zdx ........ (4 Marks)
=—ma’ ... (2 Marks)
10 Find by double integration, the area lying inside the circle r =asinf and outside the cardioid | 12
r =a(l—cosf)
Solution:

Finding the region and the limits....(4 Marks)

s
2

asind
=] rdrdd 5 (Marks)
0 a(l-cosf)

2
=a’(1-7)
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