MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: | 22210

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 answers 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 A Marking
No. | Q.N. nSwWers Scheme
1. Attempt any EIVE of the following: 10
a) | Iff (x)=3x"-5x+7 show that f (-1)=3f (1) 02
Ans f (—1) =15 1
f(1)=5
o 3f (1) =15 1
. f (—1) =3f (1)
b) | State whether the function f (x) =3x* + x* +5-3cos x+ 2sin” x is even or odd 02
Ans | f(x)=3x*+x*+5-3cosx+2sin”
" f(—x)=3(—x)" +(~x)" +5-3c0s(~x)+2sin? (-X) &
" f(=x)=3x"+x* +5-3cosx + 2sin’ x Ya
f(—x)=f(x) &
.. function is an even function v,
¢) | Find dy ify=e*.sin"" x 02
dx
_ aX ain-1
Ans y;e .Sin"" X
Y e, +sin™ x.e” 1+l
dx 1—x?2
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(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: | 22210
Q. | Sub A Marking
No. | Q.N. nSWers Scheme
L9 ﬂ—e* L+sin’lx
~dx NS
d) | Evaluate e/ * 02
AnS eIZIogx dx
ZJ.Iogx dx
=e
s
_ eZJ.Iog x.1 dx
1 1
_ ez(log x.x—jx.; dx] /2
ez(x log x—jl dx) &
_ e2(x|ogx—x)+c 15
_ eZX(Iog x1)+c
e) Evaluate'[sinzx dx 02
Ans _[ sin®x dx
= 1_|'25in2x dx
2
1
1
=3 I(l—cos 2x) dx
1 sin 2x
==| X— +C 1
2 2
f) | Find the area under the curve y = x> from x = 0 to X = 3 with x —axis. 02
b
ANS | Arga A= I y dx
3
= '[ xdx Y
0
=3 0 1,
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Subject Name: Applied Mathematics Model Answer Subject Code: 222 10
Q. | Sub Marking
No. | Q.N. Answers Scheme
1. 3 1

" z[z_oj
3
=9 1
9) | Expressz=1—i in Polar form. 02
AnNs z=1—Ii
sx=ly=-1 1%
2
sr=l7= «/xz +y° = af(l)z +(—1)2 -2
0:Zﬂ—tan‘l(lJ:Zn—tan‘l(%lD=27r—tan_l(l)
X
6’227[—227—7T o
4 4
. Polar formis z = r(cos 0 +isin 6)
. =\ .. (T«
w1-1=4+/2]| cos| — |+isin| — 1
oo 7 Jeisn[ )
2. Attempt any THREE of the following: 12
a) | Find % if x>+ y* = 4xy 04
X
Ans X2 +y2 — 4xy
2x+2yﬂ:4(xﬂ+ y.lj 2
dx dx
2x+2yﬂ:4xﬂ+4y
dx dx
dy
S(2y—4X)—=4y-2x 1
( y )dx y
Cdy _4y-2x 1
Tdx 2y-—4x
Cdy _2y-x
Tdx o y—2x
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Subject Name: Applied Mathematics Model Answer Subject Code: | 22210
Q. | Sub Answers Marking
No. | Q. N. Scheme
2. b) . . dy T 04
Ifx=a(f+sind) , y=a(l-cos@) , find AX at H—E
Ans | x=a(@+sin6) y=a(l-cos6)
%:a(1+cose) ﬂza(0+sin0):asin9 1+1
o do
dy
dy dg__ asind
dx dx a(l+cosd)
do
dy  sing .
dx 1+cosé
at 9=2=
2
. T
-ﬂ:sm—azl 1
dX 94 cos”
2
c) 11 04
Find the radius of curvature of the curve \/_+\/_ 1at 12
Ans | x+y=1
Ya
1 1 dy 0
C 2y &
Y
Ly Y 2
Tdx Wx
1 dy
oy zwx 5] y
Tdx?
Vx .—W Ay (Al 1
Sdry 2y W 2dk) (2 2% &
Tax? X B X
at (l,lj
4 4
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Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

2.

d)

d)
Ans

o

e
VA

a 4
ey 2 Ak L
.. 2__ p—
dx %

3

] ey

.. Radius of curvature = =

d? 4
dx?
=0.707

Yo

Yo

Yo

Yo

Find the maximum and minimum value of x> —9x* + 24y

Lety = x> —9x® + 24x
dy _ 3x* —18x+24
dx
2
29 _6x-18
dx

Consider g—y =0

X
3x2-18x+24=0
S X=20rx=4

d?y
a.tX:2 WZG(Z)—18:—6<O
2.y is maximum at x =2
Yow =(2) —9(2)" +24(2)=20
. d?y

at x=4 >
dx

:6(4)—18=6>0
sy isminimumat x =4
Yo = (4)° —9(4) +24(4)= 16

Note: If students attempted to solve the question give appropriate marks.

04

Yo
Yo

Yo

Yo

Yo

Yo
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SUMMER- 19 EXAMINATION

Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

3.

Ans

Attempt any THREE of the following:

Find equation of tangent and normal to the curve 2x* — xy + 3y =18 at (3,1)

2x* —xy +3y* =18

4x—(xd—y+ y.1j+6yd—y:0
dx dx

dy dy

= _yi6y—2L=0

dx a ydx
dy

~(6y-x)-2L=y-4

(6y—x) =y —4x

_d_y_y—4x

dx By—x

at (3,1)

dy _1-4(3)

Tdx o 6(1)-3

Jdy 11

Tdx 3

SAX—X

. slope of tangent , m = _Tll

Equation of tangent at (3,1) is

-11
~1=—=(x-3
y-1=—=(x-3)

~3y—-3=-11x+33

~.11x+3y-36=0
1 3

..slope of normal , m'=

m 11
Equation of normal at (3,1) is

3
~1==(x-3
y-1=77(x-3)
S 11y -11=3x-9

S3x-11y+2=0

12

04

Yo

Yo

Yo

Yo
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. b . : N
3 ) Find dy ify = x*+(sinx) 04
dx
Ans | Letu=x"
Taking log on both sides,
. logu =log x* &
. logu = xlog x
1 du 1 Y
S ——=Xx—+logx.1
u dx X
Ed_u =1+log x
u dx
du Ya
.. —=u(1+logx
o =V (L+logx)
Let v =(sinx)"
taking log on both sides,
= logv = log(sin x)" 2
. logv = xlogsin x
.'.ly:x;.cosxﬂogsin x.1 Ya
v dx sin x
1dv .
. =— =xcotx+logsin x
v dx
.'.%:v(xcotxﬂogsin X) Yo
X
Oy _du dv
Tdx dx dx
.'.%:xx (1+1og x)+(sinx)" (xcot x+ logsin x) 1
X
04
C) If y= e3590x+4tanx find ﬂ
dx
Ans y= e35ecx+4tanx
dy _ gaseoxratan (Ssec X-tan x + 4sec’ x)
dx 4
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Q

No.

Sub

Q.N.

Answers

Marking
Scheme

3.

d)

Ans

sec? x .
(1+tan x)(3+tan x)

Evaluate I

J~ sec’ x dx
(1+tanx)(3+tan x)
Put tanx =t
-.sec? xdx = dt
1

Rlmems

1 _ A N B
(1+t)(3+t) 1+t 3+t
~1=A(3+t)+B(1+t)

SPutt=-1, A=1

Put t=-3 , B:_—1

1 _h b

(1+t)(3+t) 1+t 3+t

*I(1+t 3+t) J[Ef; éZ;J

:%Iog(1+t)—%log(3+t)+c

:%Iog(1+tan x)—%log(3+tan X)+c

OR

,[ sec’ x dx
(1+tanx)(3+tan x)

Put tanx =t

-.sec? xdx = dt

1

JonEn™

04

Yo

Yo

Yo

Yo
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Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

3.

d)

Ans

_I 1
t>+4t+3
42
Third Term:7:4
=[5 1 dt
t°+4t+4-4+3
B
(t+2) -1
t+2-1
= +C
2 t+2+1
t+1
2 t+3
1 tan X +1
2 tan X +3

+C

Y2

Yo

Attempt any THREE of the following:

Evaluate J'xtan’1 X dx

J.tan’1 X - xdx

=tan' x J.xdx—.[[.[ xdx%(tan‘1 x)) dx

=tan™x X—z— X—2 1 X
2 2 1+ x?
2 2
:X—tan’lx—lj. X
2 291+ %2
2 2
:X—tan’lx—l_[ 1+x 21 dx
2 2 1+x

dx

x> 1ef1l+x* 1
=—tan""x—-= - dx
2 2-[ 1+x*> 14X j

2
:X—tan‘lx—l_[ I 2jdx
2 2 1+x

2
:X—tan’lx—l(x—tanflx)m
2 2

12
04

Ya

Ya

Ya

Yo
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Q.
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Sub
Q.N.

Answers

Marking
Scheme

4.

b)

Ans

Ans

Evaluate j %
+5c0s X

_[ dx
4 +5c0s X
2dt 1-t2

1+t2

Put tangzt dx =
2dt

_ 1+t°

_I4+5 1-t
1+t°

_I 2dt

- 4(1+t7)+5(1-t%)

dt
=2
J4+4t2+5—5t2
dt
=2
j9—t2

dt
A

3+t

=2——1Io
g 3-t

1
2(3) +C

3+tan5

=—log +C

3 3—tan§
2

04

Y2

Yo
Yo

Yo

2x% +5
Evaluat d
"a“aej(x_l)(x+z)(x+3) X
J‘ 2X2+5
(x—=1)(x+2)(x+3)

2x% +5 A, B C

(x—l)(x+2)(x+3)_x—1 X+2 X+3
52X +5=A(X+2)(x+3)+B(x-1)(x+3)+C(x-1)(x+2)
Putx=1
ST=12A

dx

Consider

04

Yo
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Q. | Sub Marking
No. | Q.N. Answers Scheme
4. C) 7 m
12
Putx=-2 —13=-3B
-13 Yy
T3
Putx=-3 = 23=4C
23 Y
C=—
4
7 -13 23
2 B s
.[ 2X°+5 dX:I 12 + 3 + 4 (0)4 A
(x=1)(x+2)(x+3) x—1 x+2 x+3
=llog(x—1)—EIog(x+2)+§log(x+3)+c Yot Lo+l
12 3 4
1
d) | Evaluate j— dx "
16— 6% — X2
Ans J'; dx
J16 - 6% — X2
6 2
Third Term:%:g 1
=.[ ! dx
N16+9-9—6x— X2 .
=_[ ! dx
\/25—(9+6x+x2)
1
=I = = dx .
«/(5) -(x+3)
. 4(x+3j
=sin"| — |[+¢C
> 1
OR
J‘; dx
J16—6X — X
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Scheme

Yo

Q. | Sub
No. | Q.N.

4. d) dx

) '[ \/—(xz +6x—16)

2
Third Term :% =9
:J. 1 dx
\j—(x2+6x+9—9—16)
=I ! dx
\/— X2 +6x+9—25)

dx

_JJ [x+3) ~(5)]

Y2

Ans ;[1+cotx
72 1
=] COS X

01+

sin x

dx

T,
% ,
sin X
dx

5 SIN X+ Cos X

G snlzy

E‘Jsm(’% )+COS(/ X)

A
COS X
dx

5 COSX+sin X
add (1) and (2)

04

Ya
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Q. | Sub Marking
No. | Q.N. Answers Scheme

V.5 V.5 1
4 €) Z sinx 7 COS X &
.I+I:.[_ dx+.[ —— dx
< Sin X +COS X < COS X+Sin X
%
21 < ,[ Sin X + €os X dx
< SiN X +COS X
72
21 = [1dx
1
21 =[]}?
21=2_0
2
o 1
4
5. Attempt any TWO of the following: 04
a) | Find the area between the curves y = x and y = x°
Ans | ¥=X
y=x
Xx—x>=0
x(1-x)=0 2
x=0,1
. 1
A= (s
0
(¥ %) .
2 3
(l _EJ 1
2 3
A=— or 0.167
6 1
2 Attempt the following 12
b)() | Find the order and degree of the differential equation
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(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: 222 10
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. 2 03

b) d_Z = f1+ dy
dx dx
i 2
() (;_Z _ f1+ ((;l_y
Ans X . X .
Squaring both sides, we get
2 2
2] 1
X X 1
. Order =2
Degree =2 1
b)(ii) | Solve 03
d_y+ y cot X = cos ecx
dx
Ans | dy
—+ ycot X = cosecx
dx
. . dy
Comparing with d—+ Py=Q
X
P=cotx , Q=cosecx
Integrating factor IF = el _ gloatsmn) _ i 1
y.IF = [QIFdx+c
ysinx:jcosecx.sinx dx 1
ysinx:jl dx 1y
sysinx=x+c¢ Y,
c) | If L% =30.sin(107t), find i interms of t, giventhat L.=2andi=0att=0 06
ANS | | di =30sin(107t)dt
[ Ldi = [30sin (107t) dit 1
Li =30 —cos(107t) e
107 2
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Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

5.

c)

Ans

Li_ —3cos(107t)
T
att=0,i=0

L(0)= 200

+C

Li_ —3c0s(107t) +§
T T
atL=2
oi —3cos(107t) .\
T

. 3
= g(—cos(lont)ﬂ)

3
T

Y2

Yo

Attempt any TWO of the following:

Attempt the following

23

Express in x+iy form.

2 -3

1+i

C2-\Bi _1-i

14 XE

:2—2i—\/§i+\/§i2
1-i2

_2—(2+\/§)i+\/§(—1)

B 1-i2

_2—(2+ﬁ)i—ﬁ

1+1

04

03

Ya

Ya
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Q. | Sub Marking
No. | Q.N. Answers Scheme
6130 | (2-43)-(2+48)i
- 2
_(24B) (2+4B)i 1
2 2
S 03
a)(ii) | Find L{et*}
ANS L{e%ttz}
1
21 2
Lt
2
Lie™t?! = 2
{ } (3+4)3
2
b) | FingLt| =54 04
4 (5-2)(s-3)
Ans B 2s* —4
(s+1)(s-2)(s-3)
Let
252 -4 A B C
= + +
(s+1)(s-2)(s-3) s+1 s-2 s-3
2s* —4=(5-2)(s-3)A+(s+1)(s-3)B+(s+1)(s-2)C
Puts=-1
S—=2=12A
ao_ L 1
- 5
Puts=2
4=-3B
__4 1
3
Puts=3
14=4C
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Q. | Sub Marking
No. | Q.N. Answers Scheme
S L I .
2
1 4 7
, =
25" —4 __ 6., 3.2
(s+1)(s-2)(s-3) s+1 s-2 s-3
e 25" -4 — 1 Lt {L}_ﬂ Lt {L} _|_Z Lt {L}
T (s+1)(s-2)(s-3) 6 [s+1) 3 |s-2J 2 |s-3
:—%e“ —ge“ Jr%e3t 1+1+1
c) | Solve using Laplace transform 06
%+2x:e‘t , given that x(0) =2
Ans | B oy
dt
dx _
.'.L{E+2x}:L{e‘}
1 1
SSL(X)=x(0)+2L(x)=—
SL(x)-x(0)+ 2L ()= -
1
L(x)—2+2L(x)=—
SL(x)-2+2L(x)=
1
2)L(X)-2=——
(s+2)L(x)-2= 2
1
2)L(X)=——+2
(s+2)L(x) s+1+
25+3
2)L(x)=
(s+2)L (1= 2"
25+3 1
LL(x)=—
0= 5r06+2)
25+3
x=L Y.
" {(s+1)(s+2)} i
25+3 A B
. _ 1
U (s+1)(s+2) s+1 542 &
5.25+3=A(s+2)+B(s+1)
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Q. | Sub Marking
No. | Q.N. Answers Scheme
6. c) | Puts=-1

. A = 1 1/2
Puts=-2
1
~B=1 &
25+3 1 1

(s+1)(s+2) B s+1+s+2
25+3 1 1
. Lfl :L*1 4
{(s+l)(s+2)} {s+1+s+2}

i)
s+1 S+2

=e'+e™ 1+1

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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