MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

Subject Name: Applied Mathematics Model Answer Subject Code: 22201

SUMMER -2018 EXAMINATION

Important Instructions to Examiners:

1) The answers should be examined by key words and not as word-to-word as given in the model
answer scheme.
2) The model answer and the answer written by candidate may vary but the examiner may try to
assess the understanding level of the candidate.
3) The language errors such as grammatical, spelling errors should not be given more importance
(Not applicable for subject English and Communication Skills).
4) While assessing figures, examiner may give credit for principal components indicated in the
figure. The figures drawn by candidate and model answer may vary. The examiner may give
credit for any equivalent figure drawn.
5) Credits may be given step wise for numerical problems. In some cases, the assumed constant
values may vary and there may be some difference in the candidate’s answer and model answer.
6) In case of some questions credit may be given by judgement on part of examiner of relevant
answer based on candidate’s understanding.
7) For programming language papers, credit may be given to any other program based on
equivalent concept.
Q. Sub Marking
No. | Q. N. Answer Scheme
1. Attempt any FIVE of following: 10
a) | If f(x)=x"-2x+7, find f (0)+ f(2) 02
4
Ans | f(X)=x"=2x+7
-~ 1(0)=(0)"-2(0)+7=7 Yo
L F(2)=(2) -2(2)+7=19 Y
L f(0)+ f(2)=7+19 Yo
- f (O)+ f (2):26 Y2
: e'+e " .
b) | State whether the function f (x) = is odd or even. 02
e +e”
Ans | f(x)=
2
X 4 a (%)
e’ +e
S (X)) = —m—m— 1
(=X) 5 5
e +e
- Y2
2
= f(x) Yo
. function is even. Y2
) |Ify= Iog(x2 + 2x+5) then find % 02
X
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Q. Sub Marking
No. | Q. N. Answer Scheme
1. ©) | y=log(x*+2x+5)
Ans ﬂ —1 d (x +2x+5) L
dx x*+2x+5 dx
2(x+1)
= (2X+2)=—— 1
x2+2x+5( ) X* +2X+5
d) | Evaluate IM dx 02
1+ cos2x
Ans J-l—c052x dx
1+ cos2x
J-25|n X Y,
2cos’ x
:jtan X dx o
= '[(secz x—1)dx o
=tanXx—Xx+c¢ ez
1
Evaluate dx 02
2 -[2x+
Ans 1 1 2
dx==|log(2x+5) |+¢C
-[2x+5 2[ g( )]
OR
== —d
-[2x+5 -[ 2
2
_1 Iog(x+§j +C 2
2 2
f) | Find the area under the parabola y® = 4x , bounded by the lines x=0,y=0,x=4 02
b
ANS | Area A= _[ ydx
4
IZJ_dx Y
0
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f)

9)

Ans

Ans

4
Area A= IZX%dX
0

- -4

- -4

4.5
(3 D

4o
3

=10.667

Yo

Yo
Yo

State the trapezoidal rule of numerical integration.

Trapezoidal rule
b

jf(x)dx=g[(yo+yn)+2(y1+yz et Yo

a

Attempt any THREE of the following:

If x” =e* then prove that d_y:sz
dx (1+logx)
x) =e* Y
log x” =loge*™”
- ylogx=(x-y)loge
~ylogx=x-y
ylogx+y=x
y(logx+1)=x
X
y:1+Iogx

)d(x)_xd(1+logx)

1+1
(1+logx »

Cdy
Cdx (L+log x)’

02

12

04

Yo
Yo
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a)

b)

Ans

Ans

| dy_(1+logx)—x()1(j
Cdx (1+Iogx)2

. dy 1+logx-1

dx _(1+Iog x)2
_d_y_ log x
~dx _(1+Iog x)2

Yo

Yo

If x=a(6-sind),y=a(l-cosd), then find

x=a(f-sind)

dx
..E_a(l—cose)
dy
Ly _de
o dx dx

do

Oy asind _ sind

Cdx a(1-cosd) B (1-cos )
at49:Z
4

sinﬁ —=
Jdy 4

1

_ _ 2

T dx T 1
l1-cos= | 1-—=

( 4j Np)

dy at ==
dx 4

y =a(l-cosd)

ﬂ:asinﬁ
do

OR dy  sing

. 0 0
2sin—cos —
_ 2 2

04

1+1

dx (1-cosd)

Zsinzg
2

i
= _cotd =cot Z=2414
2 8

= cotg
2

Find maximum and minimum value of y = x* —18x* + 96x

Let y=x*—-18x*+96Xx

gy =3x*—-36x+96
dx

2
29 _6x-36
dx
Yo
dx

Consider

04

Yo

Yo
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2. €) | 3x2-36x+96=0 Y
x> -12x+32=0
x=8o0rx=4 &
atx=38

d2
d—XZ=6(8)—36=12<o

sy isminimum at x =8

Yo =(8)° —18(8)" +96(8)
=128

at x=4

%:6(4)—36=—12<0

sy ismaximumat x =4

Ve = (4)° ~18(4)" +96(4)
=160

Y2

Y2

Y2

Yo

d) | Find radius of curvature of the curve y = x° at (2,8)
3

Ans | Y =X
.'.Q:SX2

3

.. Radius of curvature is p =

d’y
dx?
s
[1+(22)° |
T
- p=145.50

04

Ya

Ya

Ya

Yo
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Ans

b)

Ans

Attempt any THREE of the following:

Find -2 ify = x*
in ™ ify =x*+(sinx)

Letu=x"
. logu =log x*
logu = xlog x

Let v =(sin x)"
- logv =log(sin x)"
logv = xlog (sin x)

1 dv 1 .
=V ox | 1
" i xsinxcosx+ og (sin x)(1)
1 dv .

——= tx+1

. i x cot x +log (sin x)

dv

™ =v(xcotx+log(sinx))

% = (sinx)" (xcot x+log (sin x))

Jdy dudv

Tdx dx  dx
Cdy

g X*(1+log x)+(sin x)* (xcot x + log (sin x) )

Find dy if X*+3xy+y>=5
dx
X* +3xy+Yy° =5
2x+3{xﬂ+ y(l)}+2yﬂ:0
dx dx
dy dy

2X+3X—=+3y+2y—=0
dx y ydx

(3x+2y)% =-2X -3y

12
04

Yo

Yo

04

Yo

Yo
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b)

Ans

d)
Ans

dy —2x-3y —(2x+3y)
dx 3x+2y 3x+2y

Iog(tan %) "

sin x

J_Iog(tan %) "

sin X

Put Iog(tan %):t
1 1
tan%seczxz(zjdx:dt
[ljcos%. L x—dt
2 sin% cosz%
1

dx = dt

Evaluate: I

Zs,inicos5

2 2

_de =dt
sin x
jt dt

2
=—+cC
2

(Iog(tan %))

2
+C

Find the equation of tangent to the circle x* + y> + 6x—6y —7 = 0 at a point it cuts the x-axis
X2 +y? +6x-6y—-7=0
-+ tangent cuts x-axis .. y=0
< x*+(0)" +6x-6(0)-7=0
X +6x-7=0
~.x=landx=-7 .. Pointsare (10) and (-7,0)
X+ Yy +6Xx—6y—7=0
dy dy

S 2X+2y—+6-6—=0
dx dx

dy
~(2y-6)—L=-2x-6
(y )dx X

1

04

Y2

Yo

Ya

Ya

04

Yo
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d)

Ans

cdy  -2x-6

T
at (1,0)

dy
Slope=—==
P dx

-.equation is

—2(1)

2y—6

—6_8_4
2(0)-6 -6 3

y— Y, =m(x-x)

4
—0="(x-
y 3(x

3y=4x-4

1)

4x-3y—-4=0

at (-7,0)

dy
Slope =—==
P dx

.. equation is
—4

—0=""(x+7
y 3(x+ )

3y=-4x-28
4x+3y+28=0

Evaluate : j5

1
——
5+4cos X

Put tanizt
2

dx

+4c0s X

Y2

Y2

Y2

Yo

Yo

dx

"'j5+4cosx

12

04

Ya

Yo
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4, b 4
) Evaluate: _[ X2—+1 dx 0
x(x —4)
x+1
= dx
Let x+1 A B C v,

x(x-z)(x+z)‘§+ﬁ+m
x+1=A(x-2)(x+2)+Bx(x+2)+Cx(x—-2)

-1
utx=0 ..A=—
P 4
3
utx=2 ..B=-—
P 8
-1
utx=-2 ..C=—
P 8
-1 3 -
x+t1 4.8 . 8
x(x—2)(x+2) X X—2 X+2
-1 3 -1
j x+1 dx = I 2 4+ =2 8 dx
X(x—-2)(x+2) x 2 X+ 2

:%Iog x+glog(x—2)—%log(x+2)+c

c) Evaluate:_[ cos(log x) dx

AnNS J'cos(log x) dx
Putlogx=t = x =¢'
1 dx =dt

X
. dx = xdt
s dx=e'dt
. ' costdt

t

=——(1cost+1sint)+c
1+1

= g(cos(log x)+sin(logx))+c

Y2

Y2

Yo

Y2

Yot+Yo+Y

04

Yo

Ya

Page N0.09/18




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

SUMMER -2018 EXAMINATION

Subject Name: Applied Mathematics

Model Answer

Subject Code: 22201

Sub
Q. N.

Answer

Marking
Scheme

c)

OR
jcos(log x) dx
Putlogx =t = x =¢'
ALk —dt

X
~odx = xdt
sodx=e'dt
sl= J.et costdt

d
= costjetdt —jU etdtacostj dt
=cost €' —jet(—sint)dt
=cost €' +.[et sintdt +c
=cost e' +¢' sint—jet costdt +c

sl =coste +e'sint—1+c

.2l =cost e' +e'sint+c
et
| :E(cost +sint)+c

sl= g(cos(log x)+sin(logx))+c

OR
I :jcos(log x) dx
ool :'[cos(log x).1dx

».1 = cos(log ) [ 1dx —j(jldx%cos(log x)j dx

X

o =cos(|ogx)x—jx(

.1 =xcos(log x)+jsin(|og x) dx
.1 =xcos(log x)+'[sin(log x).1dx

-1 =xcos(log x){sin(mg x)x—jx[

—sin(log x)

E

X

.1 =xcos(log x)+ xsin(log x)—J'cos(Iog x) dx

.1 =xcos(log x)+ xsin(logx)—1+c

9] = x(COS(|09 x)+sin (Iog X))+

cos(log x)

Jo

Y2

Ya

Yo

Ya
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No. | Q. N. Answer Scheme
4 1 =§[cos(log x)+sin(log x) ]+¢ L
2
04
d Evaluate : | ——— d
) valuate J.x2+4x+9 X
1
—d
Ans J.x2+4x+9 X
1 2
Third term:(§x4] =4 1
:J. . ! dx 1
X“+4x+4-4+9
= 21 > dx 1
(x+2) +(J§)
—itan‘l(—x+2j+c 1
E
OR
J.Z;dx
X“+4x+9
2
Thirdterm:(M'T') =4 1
4(FT.)
1
= d
Seraaaas ™ .
= 21 5 dx 1
(x+2) +(\/§
1 X+ 2
=—tan™ +C 1
& F)
o J9—x
Evaluate dx 04
©) !JQ—X+JX+3
5 f
Ans j 97X e (1)
" J9-x+x+3
> ,f9— 1+5-x
I :I ( i ) dx 1
1\/’9—(1+5—x)+\#/(1+5—x)+3
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* ) = d 2 7
_ N
J.\/x+3+«/9 X ( ) i
add (1) and (2)
5 y 5 {
I+I:J. 9-X dx +I x+3 dx Vs
»\/ —X+X+3 1 VX+3++49-X
2J9-x +a\/x+
s 21 = I dx
" J9-x+Ux+3
s 2l = j 1 dx
_H) 2
~n21=5-1
21 =4 1
1=2 Yy
5. Attempt any TWO of the following: 12
a) | Find the area of the loop of a curve y? =x*(1-x) . 06
Ans yz — X2 (1_ X)
y =X(1-x)
at y=0, x*(1-x)=0
x=0,1 1
1
A = ydx
0
= J.le\/l— Xadx 1
IO (1- x)x/_dx 1
_ :(\/;_XSIZ)dX
{2 2 X} .
3 5 0
_F_E}_
3 5
_4 or 0.267 1
15
1

.-.Areaofloop=2><A1=2><i=E or 0.533
15 15
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5. a) OR
y? =x*(1-x) y =Xy(1-x)
at y=0, x*(1-x)=0
-x=0,1 1
1
A= I ydx
0
=jolx«/1—_xdx 1
whenx —>0to 1
t—>1to0 1
0
=, (1-t)at
N O e V7
N L (\/t_ t )dt
:_[gta,z_gts,z}" !
3 5
)
3 5
_ % or 0.267 1
15
4 8
. Area of loop = 2x A =2x| — |=— or 0.533 1
15) 15
b) | Attempt the following: 06
(i) | Form the differential equation of y =asinx+bcosx 03
Ans | y=asinx+bcosx
.'.ﬂ:acosx—bsinx 1
X
’y
—2 =-asinx-bcosx 1
dx
2
.'.%:—(asin x+bcosx) Y
d?y
— 2 = 1
dx? y %
d?y
—-+y=0
i Y
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: b)(ii 03
> ) Solve d—y+l =x°
dx x
Ans d—y+l =x° Comparing with ﬂ+ Py=Q
dx X dx
.'.le and Q=x’ Yo
X
1
”::e.l.?;i eIogx_X 1
~.Solutionis  y-IF :jQ- IFdx+c
y-x:jx-zxdx+c Y
3
Xy = _fx dx+c
X4
Xy =—+C 1
y 4
C) A resistance of 1002 and inductance of 0.1 henries are connected in series 06
with a battary of 20 volts. find the current in the circuit at any instant , if the
relation between L,R and E is L%+ Ri=E
Ans Lﬂ+ Ri=E
dt
di R. E . .., dy
SL—t—i=— Comparing with —+ Py =
d L L baring dx y=Q
R E
SP=—andQ=— iy
L Q= ’
R R
IF=e't =et 1
~.Solutionis i-IF = IQ- IFdt+c
R R
i~eLt=jEeLtdt+c Yo
L
R &
t_Ee 1
i-e LR +C
L
R R
et = el e
R
. . -E
Initiallyatt=0,i=0 ..c= — 1
i e%t :Ee%t J{EJ
R R
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5. c R
) i :E[l—e Ltj 1
R
When R=100,L=0.1,E=20
100
i— 2001 g0t 1
100
i — 0.2(1_e—1000t)
6 Attempt any TWO of the following: 12
’ 6
a)(i) | Using trapezoidal rule, evaluate .[ f (x)dx
0
X 0 1 2 3 4 5 6 03
f(x) 1 05 | 03333 | 0.25 0.2 | 0.6666 | 0.1428
Ans | ° h
_[ f (x)dx:z[(y0 +Y,)+2(Yy+ Yy ot Vo) |
a=0,b=6and h=1
6
[ (x)dx= %[(u 0.1428)+2(0.5+0.3333+0.25+0.2+0.6666) | 2
0
=2.5213 1
t1
a)(ii) | Using Simpson's 3 rule, evaluate J’;dx given by
1
X 1 1.25 15 1.75 2 03
y=t()| 4 0.8 0.6666 | 05714 | 05
[ h
Ans _[ f (x)dx:g[(y0 Yy ) F (Y Yt ot Yoy ) ¥ 2(Yo + Yoot Voy) ]
Lety = f (x):§ a=Lb=2and h=0.25
‘ 0.25
[ (x)dx= =5 [(1+05)+4(08+05714)+ 2(0.6666) | 2
1
=0.6932 1
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6' 1 1 - . d . . .

b) | Evaluate _[ > dx Using Simpson's 1/3" rule divide the interval [0,1]
o 1+ X 06
into six equal parts.Find approximate value of 7.
Ans | Lety= 1 > a=0b=land n=6
1+x
sn=22 0.2 1
n 6 6
. | ol Lttt 258/,
6 3 2 3 6
y=—of |38 9 |4 | 2|3 | o 2
1+x 37 | 10 | 5 | ¥ | 61 | ?
Using Simpson's 1/3" rule
b
h
.[ f (x)dx=§[(y0 Y ) HA(Yy+ Vs + ot Yoy ) F2( Yo+ Y+t Vo) ]
1
.'.If(x)dx:%Kl+lj+4(§+ﬂ+§j+2(g+gﬂ 1
0 3 2 37 5 61 10 13
=0.7854 1
¢ 1
[ dx=0.7854
o L+ X
~[tan*x] =0.7854 s
[tan™*(1) |-[ tan"*(0) ] =0.7854
2 ~0.7854
4
T =3.142 Ya
OR
Lety = ! > a=0b=1and n=6
1+Xx
ap=Pza 1701 46 1
n 6 6
X 0 0.1667 | 0.3334 | 0.5001 | 0.6668 | 0.8335 1
1
=17 1 | 09730 | 09 0.8 | 06922 | 05901 | 05 )
Using Simpson's 1/3" rule
b
h
I f (x)dx=§[(y0 Y ) FA(Yy+ Vs + et Yoy ) F2( Yo+ Vs F ot Yoy ]
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6. b) L

[ (x)dx= 0.1667 [(1+0.5)+4(0.9730+0.8+0.5901)+ 2(0.9+0.6922) | 1
0
=0.7855 1
01
[——dx=0.7855
o 1+ X
[tan*x] =0.7855 v
[tan™*(1) ][ tan*(0) | =0.7855
Z _0.7855
4
r=3.142 Y
t 1
) | Evaluate Il ~dx Using Simpson's 3/8" rule. 06
2 1+ X
Ans Consider n=6
1
= a=0, b=6
y 1+ x°
b-a 6-
sh=——r=—=1
n 6 1
X 0 1 2 3 4 5 6
1
Y=17¢ 1 0.5 0.2 0.1 | 0.0588 | 0.0385 | 0.0270 2
Using Simpson's 3/8™ rule.
b
3h
_[ f(x)dx= E[(yo Y0 ) F3(Ya+ Yo+ Voot Vo )+ 2(Va + Yo + ot Yog) |
t o1 3(1)
= o=y [(1+0.0270)+3(0.5+0.2+0.0588+0.0385) + 2(0.1) | 2
0
¢ 1
o[ dx=13571 1
o 1+ X
Note: If the student has considered any value of n and attempted to solve give
appropriate marks.

Page No0.17/18




(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

SUMMER -2018 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: 22201
Q. Sub Marking
No. | Q. N. Answer Scheme
Important Note

In the solution of the question paper, wherever possible all the possible alternative
methods of solution are given for the sake of convenience. Still student may follow a
method other than the given herein. In such case, first see whether the method falls
within the scope of the curriculum, and then only give appropriate marks in
accordance with the scheme of marking.
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