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(Autonomous) DEGREE & DIPLOMA

(ISO/IEC - 27001 - 2005 Certified)

ENGINEERING

Subject Name: Applied Mathematics ~ Model Answer Subject Code: | 22201

WINTER -2019 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
02
a) | If f(x)=16"-log, x findij
Ans | ¢ (x)=16"—log, x
1 ! 1 1
f| = |=16*-log,| =
(4) 92(4j
=2 1
b) | If f(x)=ax’-bx-1f(2)=5,f(-2)=10findaand b. 02
Ans | f(x)=ax’-bx-1
f(2)=5
4a-2b-1=5
4a-2b=6 - (1) A
f(~2)=10
4a+2b-1=10
4da+2b=11 -------m-memm- (2)
From (1) and (2) o
17
5}
b= 2 1,
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Q. Sub Marking
No. | Q. N. Answer Scheme
1. _ . : 2
b) | Find d_y if y=xsin™x 0
dx
Ans | y=xsin"x
dy 1 .
— =X +sin” x.1
dx  J1-x? :
X .
= +sin x
1-x
¢) | Evaluate: I 02
3x* +4
Ans dx
-[3x2 +4
_j 1/2
( ) +2°
~Liant @ 2 1
2 2 |3
o J§x
2J' 2 Y5
e) | Evaluate Isinsx dx 02
Ans _[sin3x dx
since sin 3x = 3sin x—4sin® x ~.sin® x = =(3sin x—sin 3x)
1,... .
J.Z(3SII‘] X —sin3x) dx 1
:l(—3cosx+0053xj+c 1
4 3
OR
.[sinsx dx
= J.sinzx sin x dx
= [(2—cos” x)sin x dx v,
Put cosx =t
so—sin xdx = dt
.sin xdx = —dt 2
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Q. Sub Marking
No. | Q. N. Answer Scheme
L8 o f(1-2)(-dt)

=—[(1-t* )t
t3
= —[t-g]‘i'c Ya
cos® x
=—| COSX— 3 +C 1
f) | Find the volume obtained by revolving the area under the curve 9x* —4y*=36 in 02
the interval from x =2 to , x =4 about x —axis
Ans | 9x* —4y*=36
2 9 2
=Z(x*-4
y* =5 (x*-4)
b
volume = nj ydx
4
9.2
=7 |—=(X" —4)dx
7] (X -a)
:g—ﬂ_x—3—4x 4 7
413 ,
or|( 4° 28 1
=—|| ——4@)l-| —-4(2
(s el[5)
=24r %
) 3
9) Find order and degree of the differential equation % :(y+%j2 02
X X
3
) 3
Ans d_zl _ (y +ﬂjz
dx dx
Squaring on both sides
2.,\? 3
B
X X 1
.. Order =2
.. Degree =2 1
2. 12
Attempt any THREE of the following:
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& D xPy? =(x+y)"" show that _y 04
dx X
AnS Xpyq — (X+ y)P+q

b)

Ans

p+q

log(x"y*) =log(x+y)
log x” +log y* =(p+q)log(x+y)
plogx+qlogy=(p+q)log(x+y)

1 1dy 1 dy
—+0——=(p+q)| —| 1+—
px qydx (p q)[x+y( dxj)
b, ady_p+a p+qdy
X ydx XxX+y X+ydx
qdy_p+qdy_p+a_p
ydx x+ydx X+y X

dyfg_p+g)_Pp+a_p
dx\y x+y) Xx+y X

dy| gx+ay—py-ay _ pX+0aX— PX=,0y
dx y(x+Y) X(XHy)

dy(ax—py)_ax—py
dx y X

dy_y
dx x

Yo
Yo

Yo

Yo

If y=3sind-2sin’6, x=3cosd—2cos’ @ find % at 9:%
X

y =3sin@—2sin’ 6

dy =3c0s@—6sin’H-cosf
do

:3c030(1—25in20)
X =3c0sf —2cos> 6

dx . P
—=-3sin@+6c0s° @-sin b
do

:—3sin9(1—20032 9)
Cdy dy/d@ 30059(1—25in29)
Tdx dx/d@ —3sin 9(1—20052 0)

_ 3cosd(cos20)
- —3sing(-cos20)
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Q. Sub Marking
No. | Q. N. Answer Scheme
2. b) =coté
ato==
4
.ﬂ= cot—
dx 4
=1 1
c) Find the radius of curvature of the curve xy =c at point (c,c) 04
Ans | Xy=¢C
dy
X—+Yy.1=0
dx y
dy__y 1
dx X
dy
d’y {X dx y} 1
dx? X2
at point (c,c)
dy __C_ -1 Ya
dx C
d2y __[c(—l)—c]
dx? c?
_2 "
) 3
2
(1+(dyj J
) dx
~. radius of curvature = ~———-~<—
d7y
dx?
3
(1+(—1)2)2
-2
C
3 1
=22¢ or /2c
d) Discuss the maxima and minima of the function "tan x —2x" 04
Ans | Lety=tan X —2X
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Answer

Marking
Scheme

d) .'.d—y:seczx—z
dx
2

d
d—Z = 2sec xsec X tan x = 2sec” x tan x
X

consider ﬂ =0
dx

ssec’x—2=0

ssec’x=2

nsecx=+/2,-2

7 3w
X—_ —_

.-.W=2sec2%tan%=2(2) 1)=4>0

. . .. T
.. function is minimum at x = Z
T T

S Yin = tanz—z(—] =1-—
4 4 2

atx:g—ﬂ
4

2
% = 2sec? (%ﬂjtan (37”) =2(2)(-1)=-4<0

.. . 3z
.. function is maximum at x = T

S Ymax = AN [3—7[J - 2(3_”] =-1- sz
4 4 2

Yo
Yo

Yo

Y2

Ya

Yo

Attempt any THREE of the following:

Ans | y=x(2-x)

Sy =2X—X°

a) | Find the equation of tangent and normal to the curve y = x(2-x) at point (2,0) 04

12
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Sub
Q. N.

Answer

Marking
Scheme

a)

b)
Ans

d
d—i =2
.. slope of tangent , m=-2
Equation of tangent at (2,0) is
y—0=-2(x-2)
Ly=-2x+4
S 2X+y—-4=0

, -1 1
.slope of normal , m'=—==
m 2

Equation of normal at (2,0) is

1
—0=>(x-2
y-0=2(x-2)

L2y =X-2
S X=2y-2=0

Yo

Y2

Find % .y =(sin* x)X +(cos x)™}
Let u = sin™* x)X
~.logu = log sin™* x)X
~.logu = xlog (sin¥x)
ldu 1 1

BT T
Jldu_ x
Tudx J1-xZsintx
.'.d—u:u(;ﬂog(sin‘lx)j

dx J1—xZsintx
:—i = (sin™ x)X [WWL log (sin™* x)]

Let v =(cosx)™"

+log (sin™ x).1

+log(sin™ x)

~.logv = log (cos x)™"
= logv =sin xlog(cos x)
1dv

. 1 .
A= sinx——. (= | :
Y i sin x " (—sin x)+log(cos x)-cos x

04

Ya

Ya

Ya
Ya
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Scheme

b)

dv .
— =—sin xtan x +log(cos x)-cos x
X

.-
5

dv .
Ay —sinxtan x+ 1 .
. v[ sin x tan x+ log (cos x) cosx]

% = (cosx)™ [ —sinxtan x+log(cos x)-cos x |

dy

v (sin™ x)X {ﬁ +log(sin™ x)j

+(cosx)™™ [ ~sin xtan x + log (cos x)-cos ]

Ans | y=tan™

X_i

1+ﬂx
5

y=tan™

y=tan™ x—tanlg

dy 1
dx 1+
dy 1
dx 1+x°

Y2

Yo

04

sec? x
dx
1+tanx)(2+tanx)

d) | Evaluate J' (

Ans sec? x q
-[(1+tan x)(2+tan x) X
Let tanx =t

-.sec? xdx = dt
1
[———dt
-[(l+t)(2+t)
Consider
1 __A_B
(1+t)(2+t)_1+t 2+t

04

Yo
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Q. Sub Marking
No. | Q. N. Answer Scheme

d) 1= A(2+t)+B(1+t)
Put t=-1 .. A=1 1
PUt t=-2 ..B=-1 1
S S
C(1+t)(2+t) 1+t 2+t
j;dt = j£i+_—1jdt
(1+t)(2+1) 1+t 2+t
=1log(1+t)—1log(2+t)+c 1
—Iog(lijw
2+t
1+tanx
=Iog(2 ; j+c
+tan x Y,
OR
_[ sec” x dx
(1+tanx)(2+tanx)
Put tanx =t
-.sec” xdx = dt Ya
1
—dt
J‘(1+t)(2+t)
1 72
[t
t°+3t+2
2
Third Term =3— = 9
4 4
-] SR v,
tPrat+ - 42
4 4
1
=I 3 [V dt 1
t+> | - =
(-2
tpo 1
=illog % i+c 1
2= |t+=+=
2 2 2
+2
~log tanx+1 1
tan x+2
4. Attempt any THREE of the following: 12
a) | Evaluate: I%dx 04
2X°+3x+1
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No. | Q. N. Answer Scheme
4, a)Ans

LS N Y S
2X° +3x+1 2 NIV
2
Third term = 1><§ :3
2 2 16
1 1
=3 3 9 9 1 1
X+ X—— =
2 16 16 2
_l 1- 2dX !
() -3
X+—| -] =
4 4
1
x+3-1
] log 4 410
21 5(1) T x4+ 342
4 4 4 1
(2x+1]
=1 +C
2X+2
OR
1 1 &
_[ > dx:j dx
2x% +3x+1 (2x+£1)( x +1)
Let L < / + B
(2x+1)(x+1) 2X+1 x+1
1:A(x+1)+B(2x+1)
Putx:_—1
2 1
LA=2
1
Put x=-1
B=-1
1 2 +—1
(2x+1)(x+1) 2x+1 x+1 Yo
e L [Freetieet
(2x+1 x+1) 2x+1 X+1 1
2log(2x+1
:—9(2 * )—Iog(x+1)+c
=log(2x+1)—log(x+1)+c
OR

OUR CENTERS:
KALYAN |DOMBIVLI | THANE | NERUL | DADAR
Contact - 9136008228

Page N0.10/19



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

j DEGREE & DIPLOMA
ENGINEERING

WINTER - 2019 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: 22201
Q. Sub Marking
No. | Q. N. Answer Scheme
4, a) j 1 dx

2x% +3x+1
. MT) 9
Third term = ( ==
Ans 4(FT) 8
= 19 9 dx 1
22X +3X+ - ——+1
8 8
='[ 1 —aX
3 1
ﬁx+j 1
[ J8) 8
1
=] 3 [ o 1
w33
( V8) \\8
2x+i—i
= g +C
V2 2(1j 2x+i+i
NG 8 B
:Iog(2X+1j+c 1
2X+2
b) Evaluate .[ . 08 04
1+sin X+ COSX
_[ dx
Ans 1+sin X+ Cos X
_ 32
PUt tan>=t ~.sinx= 2t2 ,cosx:1 tz, dx = 2dt2
2 1+t 1+t 1+t
j dx _,[ 1 . 2dt
“J1+sinx+cosx 2t (1-t?) 1+t? 1
1+ 5+ 5
1+t 1+t
_.[ 2 dt
1+t% + 2t +1—t?
=2f Lt
2t+2
_ 4t 1
t+1
=log(t+1)+c 1
=Iog(tan§+lj+c 1
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Q. Sub Marking
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4, c 04

) Evaluate:jxSln X
x/l X2
Ans Ixsm x
NS
put sintx=t .. x=sint
1
dx = dt
1-x?
jtsintdt
q 1
=tjsmtdt—j(J’smtdt)a(t)dt
1
:t(—cost)—j—cost-l-dt &
=—tcost+sint+c o
:—sin‘lxcos(sin‘lx)+sin(sin‘1x)+c 1
z 04
d) Evaluate I fan x dx
o 1+tan x
3
Ans Letlzj tan x dx
o 1+tan x
7 SinX
_ i COS X 72
21 sin X
COS X
A .
= [ (1)
5 SiN X+ COoS X
7 sin(7
1
A7
osm(77 )+cos(/ x)
.~.|=A CO9X__ (2) &
5 COS X+Sin X
add (1) and (2)
o . )
|+|:I . sin X dx+j cosx. dx Ya
5 SiN X+ C0S X 5 COSX+sin X
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Sub
Q. N.

Answer

Marking
Scheme

d)

Ans

%sinx+cosx
21 = I_—dx
5 SiN X+ Cos X

7
2|=j1dx
21 =[x}

21=2_0
2

1=z
4

Yo

Yo

Yo

Evaluate:'[ ( dx

x? +4)(x2 +9)
X

I(xz +4)(x2 +9)

Put x? =t

2xdx = dt

dx

[—2
(t+4)(t+9)
1 dt
_E-[(t+4)(t+9)

1 A B
(t+4)(t+9) t+4 t+9
1

=A(t+9)+B(t+4)

2A=1
5

“B=-1
5

1 1

1 _5 5
(t+4)(t+9) t+4 t+9

1 1

dt B 5 5
J‘t+4 t+9 _I t+4+t+9 at
(t+4)(t+9)

Putt=-4

Putt=-9

04

Yo

Yo
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Q. Sub Marking
No. | Q. N. Answer Scheme

e)
1 1 2
:glog(t+4)—glog(t+9)+c
7
=Elog(x2+4)—llog(x2+9)+c i
5 5
5. Attempt any TWO of the following:
Find area of between the curve y> —2x =0 and y* +4x—12=0 12
a) VI N g— (1) 06
ANS | y2 12 _4x
2x=12—-4x
6x =12 1
X=2,y=%2
2 2
ax=2L | x= 12-y
2 4
b
AreaA:'[(xi—xz)dy
) 1
2 2 2
A:I(lz—y _y_jdy
b 4 2
3¢ !
. _ 2
- A_ZJ;(4— y? ) dy.
3 Y .
A=—(4y—y—j
4 3),
3 (2) (-2 1
A=2|4(2)- L | 4(-2)-1 =L
. A=8 1
b) | Attempt the following: 06
(i) | Form the differential equation If y = Acos(log x)+ Bsin(log x) 03
Ans | y=Acos(logx)-+Bsin(logx)
ﬂ__Asin(logx)Jchos(logx) 1
Cdx X X
dy : 1
.'.x&:—Asm log x)+ B cos(log x) /s
2 ; 1
9y dy Acos(logx) Bsin(logx)
dx?  dx X X
x? ﬂ+xd—y=—Acos(Iog X)~ Bsj
d dx SURERT ks
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Sub

Q. N.

Answer

Marking
Scheme

b)i)

b)ii)

Ans

Ans

Solve xlog x%+y:2logx
X

xlogxd—y+y:2logx
dx

d_y+ y  2logx
dx xlogx xlogx
dy, vy _2
dx xlogx x

1
leogxdx

I.LF=e
_ eIog(logx) _ |Og X
Solution is,

y.Iogx:Jé.log xdx

2

Let I, :J';.Iog Xdx
Put log x =t
de:dt
X
w1 =2t

2
:Zt—+c

2

=(log x)2 +C

y.log x = (log x)2 +C

A circular column of radius X' and having depth y support a load. The equation

of equilibrium is 2% —kx =0 where k' is constant.Find the relation between x and y.

X

Y2

03

Yo

Yo

Y2

Yo

Yo

Yo

06
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Sub Marking
Q. N. Answer Scheme
C) dy k « Yo
dx . 2 1
dy = — xdx
y 2
.[ dy = | = xdx 1
k x?
y 55 a
4y =kx* +4c 1
4y =kx* +c Y
Attempt any TWO of the following: 12
2
a) | Using Simpson's 1/3™ rule evaluate jl ~ dxwithyn = 4. 06
o1+ X
Ans | Lety= ! - a=0b=2and n=4
1+x
h= b-a_ ﬂ - l 1
n 4 2
1
X 0 = 1 3 2
2 2 2
At et
ot X° 9 2 | 35

Using Simpson's 1/3" rule
b

h
_[f(x)dx=§[(y0+yn)+4(y1+y3+...+ Yor)*2(Yo + Yo+t Yoso) |

a

;f(x)dx_é[@%}{g%}z@ﬂ 2
J

1

" dx =1.0968
214+ x° 1
OR
Lety= s a=0b=2and n=4
1+x
.-.h:i:ﬂ:£:0.5 1
n 4 2

Page No0.16/19
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Q. Sub Marking
No. | Q. N. Answer Scheme
6. a)

X 0 0.5 1 15 2
2
y= ! 3 1 0.8889 0.5 0.2286 | 0.1111
1+x
Using Simpson's 1/3" rule
b
h
J.f(x)dx:g[(yo+yn)+4(y1+y3+...+ Yod) ¥ 2(Yo+ Vs +ot Yooo) ]
B ¢ (x0)dx < 02
S f(x) x==, [(1+01111)+4(08889+0.2286) +2(05)] 5
0
1
1
| L - dx =1.0969
o L+ X
3
b) Using Simpson's 3/8™ rule,evaluate Icos Xdxwvith n =8 06
0
Ans | Here n=38
y=cosx a=0, ==
2
T
he b-a E_O 4r 1
n 8 16
X 0l 5 | 5 | % | | % | % | ®|%
2
Yy=COSX | 1 | 09808 | 09239 | 08315 | 0.7071 | 05556 | 0.3827 | 01951 | O
Using Simpson's 3/8™ rule.
’ 3h
[0 =LY+ ¥a)+ 300+ Yo+ Yot Yo t)+2(Ya Yo ot Vo)
r 3 4
.2[ d 16 (l+0)+3(0.9808+0.9239+0.7071+0.5556+0.1951) 2
.| cosxdx = ~—2
) 8 |+2(0.8315+0.3827)
3
jcos xdx = 0.9952 1
0
¢) | Attempt the following: 06
QUR CENTERS:
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6. _ _ L _ 03

c)(i) | Using Trapezoidal rule, evaluate j(1+ X+ X+ x3) dx, by taking n = 2.
-1
ANS |y 14 x+x°+x° a=-1 b=1
Y
sh=bma
n 2
X -1 0 1
y=1+x+x>+x° 0 1 |4 !
’ h
J. f (x)dx:E[(yO +Y2)+2(Yy+ Yy H ot Vo) ]
a=-1b=1and h=1
1 1 1
.'.J.(l+x+x2+x3)dx:—[(0+4)+2(1)] /2
) 32 !
2 dx
i) | Using Simpson's 1/3" rule evaluate _[— taking h=0.5.
L X
Ans | Lety=1 h=05a=1b=3
X
X 1 15 2 2.5 3
1 2 1 2 1 1
y = — 1 — — — —
X 3 2 5 3
Using Simpson's 1/3" rule
b
h
.[ f (x)dx:g[(y0 Y ) FA(Yy+ Vs + ot Yoy ) F2( Yo+ Yy H ot Vo) ]
3
%:%HHEJH{EJFE}FZ(EH 1
'y 3 3) 35 2
3
14 1
L X
OR
1
Lety==—,h=05a=1b=3
X
X 1 15 2 | 25 3 1
1 0.3333
y= ; 1 106667 |05 |04
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Q. N. Scheme

c)(ii) | Using Simpson's 1/3" rule
b

h
[E 0=+ Yo) A0+ Vs ot Yo a) T 2(Yo Yt ot Yo )]

a

3
%:0_;;»5 (1+0.3333)+4(0.6667 +0.4)+2(0.5) | 1

1
fdx

1 X

1.1 1

Important Note
In the solution of the question paper, wherever, possibledill the possible alternative
methods of solution are given for the sake of goWvenience. Still student may follow a
method other than the given herein. In such ease, first see whether the method falls
within the scope of the curriculum, andsthen only give appropriate marks in
accordance with the scheme of markin@:
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