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

Subject Name: Applied Mathematics Model Answer Subject Code: | 22224

SUMMER- 19 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 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. nSWers Scheme
1. Solve any EIVE of the following: 10
a) | If f(x)=x"-5x*-4x+20 showthat f(0)=-2f(3) 02
Ans | f(x)=x>-5x*-4x+20
- £(0)=(0)’"-5(0)"~4(0)+20=20 v
3 2
. f(3)=(3) -5(3)" -4(3)+20 1,
=-10
—2f(3)=—2x—10=20:f(0) 1
b) | State whether the function f (x) = x> —3x+sin x+xcosx, is odd or even. 02
Ans | FO0= x> —3X +5in X+ X COS X
o f(=x) =(—x)3—3(—x)+sin(—x)+(—x)cos(—x) Y
=—x* +3x—sin X — X cos X 1,
_ _(x3_ i
= (x 3x+smx+xcosx) 1,
=-f(x)
.. Given function is odd. 1
. . dy 02
c) | If y=sinx.cos2x, find —
dx
Ans y =Sin X.C0S 2X
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION
Subject Name: Applied Mathematics Model Answer Subject Code: | 22224
Q. | Sub A Marking
No. | Q.N. nSWers Scheme
L9 .'.j—y:sin X (—sin 2x)x 2 +€0S 2X COS X 02
X
= —25in XSin 2X + C0S 2X C0S X
d) | Evaluate: jcosz xdx 02
Ans J cos?® xdx = I%x 1
1
= EJ'(1+ €0s 2x )dx
1 ( sin ij
2 2
e) | Evaluate: j L 02
3X+5
Ans J. 1 dx
3Xx+5
:%Iog(3x+5)+c 02
f) | Find the area between the the line y = 2x ,x-axis and ordinates x=1tox=3. 02
b
ANS | Arga A= I y dx
3
= '[2xdx 1,
1
x| 3
_9 X 2
= 2{ > l or [x ]1 Yo
9 1 2 a2
=2[5—ﬂ or [3-1°] Y
=8 Yo
g) | Find approximate root of the equation x* + x—3=0in (1,2) by using Bisection method. 02
(Use two iterations)
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: 22224
Q. | Sub Marking
No. | Q.N. Answers Scheme
1. | 9Ans | Letf (X)=x+x-3

f (1) =-1
f (2) =3
~.the root is in (1,2) Yo
=arh 142 g ”
2 2 .
Ly
f (1.5) =0.75>0
)(2=x1+a=1.5+1=1l25 "
2
OR
Let f (X)=x*+x-3
(X)=x*+x "
f(1)=-1,f(2)=3 ..therootisin (1,2)
Iteration 3 b . a;b f (x)
1%
I 1 2 15 0.75
I 11|15 1.25
2. Solve any THREE of the following : 12
; ﬂ i 3 2 _\,3 2
a) Find i if X°+xy“=y”+yx 04
Ans 3 4 xy2 _ y3 n yx2
x(x2+y2):y(y2+x2) 1
b 1
y
=21
dx 2
OR
X+ xy? =y +yx?
3x2+2xyﬂ+y2:3y2d—y+2xy+x2d—y 2
dx dx dx
d_y _ 2 _ 2\ _ _ 2 _ 2
(2xy 3y —x )_ 2Xy —3x° -y 1
dx
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code:

22224

Q.

No.

Sub
Q. N.

Answers

Marking
Scheme

2.

a)

b)
Ans

Ans

dy 2xy-3x° -y
dx 2xy—3y*—x’

Find dy at =" if x=acos’ @,y =bsin*0
dx 4
X =acos’ o
.'.%:3ac0529(—sin 0)
do

=-3acos’*@sin o
y=Dbsin®@

dy =3bsin?@cos O
do

=3bsin® dcos
dy

Ldy_de
Tdx o dx

do
_ 3psin®Hcosd
—3acos’ dsin 4

=——tané

A manufacture can sell x items per week at price (23—0.001x) rupees each. It cost

(5x+ 2000) rupees to produce x items Find the number items to be produced eper week
for maximum profit.
Let number of item be x
Selling price = (23-0.001x) x
=23x-0.001x

04

04

Yo
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION
Subject Name: Applied Mathematics Model Answer Subject Code: | 22224
Q. | Sub Marking
No. | Q.N. Answers Scheme
2. | ©) | Costprice=(5x+2000)
profit = selling price —cost price
. p=23x-0.001x" —(5x+2000) Y
=23x—0.001x* —5x — 2000
=18x-0.001x* — 2000 1y
dp =18-0.002x Yy
dx
2 7
9P _ 0,002 i
dx
.. profit is maximum
Let
18-0.002x =0 Yo
x=—8_ _9000
0.002 1
d) | Find the radius of curvature of the curve y =e* at the point where it crosses the Y-axis. 04
Ans | Y=¢
ﬂ =gt 1
dx
d’y
— 7 e 1
dx?
curve crosses Y-axis .. x=0
dy _ e’ =1 Y
dx
d’y
=e =1 1
dx? &
) 3
2
[1+(dyj ]
dx
Tdy
dx?
) 3
1+17)2 3
=( ) =22 =2.828 1
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION
Subject Name: Applied Mathematics Model Answer Subject Code: | 22224
Q. | Sub Marking
No. | Q.N. Answers Scheme
3. Solve any THREE of the following 12
a) | Find equation of tangent and normal to the curve 2x* —xy +3y* =18 at (3,1) 04
Ans | 2x* —xy+3y° =18
.'.4x—(xd—y+y.1j+6yd—y:0 1
dx dx
dy dy
SAX—=X—-y+6y—=0
dx yroy dx
dy
6y —X)—=y—-4x Y
dy y-4x Yo
dx 6y-—x
at (3,1)
d_y B 1—4(3)
dx  6(1)-3
gy _-11
dx 3
~.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 2
.. slope of normal , m'= -1 = 3 72
m 11
Equation of normal at (3,1) is
3
-1=—(x-3
y-1=77(x-3)
~11y-11=3x-9
~3x-11y+2=0 72
b) | Differentiate with respect to x: x* +5* +x° +5° 04
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: | 2929224
Q. Sub Marking
No. | Q.N. Answers Schemme
3. |D)ANS | y=x*4+5 +x°+5°
Letu=x" A
logu = log x*
logu = xlog x 1
1du 1
——=x.—+logx.1
u dx X 1
du .
&:u(1+logx):x (1+log x)
'd—y—xx(1+lo x)+5"log5+5x* 2
Rl gx)+5"log5+5x
Q) | If x*y?=(x+ y)s,show that dy_y 04
dx x
Ans x3.y2:(x+y)5
log(x".y*) =log (x-+) 7
log x* +log y* =5log (x+Y) 1
3logx+2logy=5log(x+Y) "
31+ 1d—y:5—1 (1+ﬂj 1
X y dx X+Yy dx
3,2dy_ 5 5 dy
X ydx Xx+y x+ydx
2dy 5 dy_ 5 3
ydx x+ydx XxX+y X
dy(2 5 |_ 5x-3x-3y
dx\y x+y X(x+Y)
dy( 2x+2y-5y | _5x-3x-3y
dx{ y(x+y) X(x+y) Yo
dy(2x-3y ) _2x-3y
dx y X
dy_y
dx x 1
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: | 22224
Q. | Sub Marking
No. | Q.N. Answers Scheme
3. | d) e (x+1 04
Evaluate:J' #dx.
sin (xex)
Ans J e (x+1) dx
sin? (xex)
put xe* =t
(xe* +e*.1)dx =dt
e (x+1)dx =dt 2
_J- dt
sin’t
, Z
= jcos ec“tdt
=—cott+c !
=—cot(xe")+¢ &
4 Solve any THREE of the following: 04

X—3
> dx
—3x°-16x+48

a) | Evaluate: f .
X

X—3
J. T dx
x> —3x° -16x+48

dx

:J X—3
(x—=3)(x—4)(x+4)
:IL
(x—4)(x+4)
A B

Consid =
OnSICer (x—4)(x+4) x—4+x+4

1=A(x+4)+B(x—4)

1
utx=4 A=-,
P 8

1
utx=-4 B=—-
P 8

Yo

Yo

Yo

Yo
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION
Subject Name: Applied Mathematics Model Answer Subject Code: | 22224
Q. | Sub Marking
No. | Q.N. Answers Scheme
4, a) .[ dx
(x—4)(x+4)
11
X—4 Xx+4
1L I 4)-1 4
_g(og(x— )—log(x+4))+c 2
1
Evaluate : | —————dx 04
b) I2+3cosx
Ans J 1 “
2+3C0S X
_ 2
Put tanizt cosx=1 tz,dx: Zdt2 1
2 1+t 1+t
‘[ dx _'[ 1 ' 2dt
) 243cos x 1-t2) 1+t
2+3 5
1+t
1
=2| e 1
1
—2f———dt
(GE;
1 \/§+t
=2x lo +C 1
245 g(x/g—t
1 «/§+tan5
=—log| ——= |+cC
V5 J5—tan 2 2
c) Evalute:jex.sin4xdx 04
Ans jex.sin4xdx
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2013 Certified)

Subject Name: Applied Mathematics

SUMMER- 19 EXAMINATION
Model Answer

Subject Code:

22224

Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

4.

c)

d)

Ans

=sin 4x_[exdx —j“exdx;—xsin 4xj.dx

=sin4xe* —J'cos4x-4-exdx

=sin4xe* —4| cos 4xJ.ede —.[Uexdx . dicos 4x}dx}
X

=sin4xe” —4:cos 4xe* —I(—sin 4x-4-ex)dx}

=sin4dxe* -4 _cos 4xe* + 4Isin 4. exdx}

=sin4xe* —4cos4xe* —161
| +161 =sin4xe* —4cos4xe*
171 =sin4xe* —4cos4xe”

| = i(sin 4xe* —4cos4xex)
17

1
Yo

Yo

Y2

Yo

X

Evaluate:j(eX € dx

-1)(e*+1)

dx

X

J‘(eX —1)(eX +l)
pute’ =t
e*dx =dt

e* dt

] 1 A B
consider =

(t-1)(t+1) t-1 t+1

04

Ya

Yo

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

SUMMER- 19 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: 22224
Q. | Sub Marking
No. | Q.N. Answers Scheme
“1 9 Tt
1 2, 2
(t-1)(t+1) t-1 t+1
1 1
dt 2 .2
= dt
I(t—l)(t+1) It—1+t+1
1 1
==log(t-1)—=log(t+1)+c
5109 (t-1)~log(t+1)+ 1
1 . 1 .
:Elog(e —1)—§Iog(e +1)+c ”
€) | Evaluate: %;dx 04
0 1++/tan x
z 1
Ans | | =|2——— dx
0 1+\/tan
_I sm 1
a\/cosx
Jeos x
l=|?——p—=——— 1
J. JCos X ++/sin x @
by property
i COS(Z—X) 1
sl = 05 dx
T . T
COS| = —X |+ [sin| =——X
J (5] (5
Jsinx
= OX————=——= 2
0 sin x ++/cos x () 1
add (1) and (2)
o) = I smx+x/cosxdx y
Jsin x ++/cos x 2
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION
Subject Name: Applied Mathematics Model Answer Subject Code: 22224
Q. | Sub Marking
No. | Q.N. Answers Scheme
4. e z
) 21 = [21dx
0
21 :[x]0 Ya
=0
2
Ya
1=Z
4
OR
z 1
l=|?————dXx—————— 1
J.O 1++/tan x ( )
by property
I:F ! dx
0 ’ T
1+ [tan (—xj 1
2
z 1
= |2 —F—=—=dx
IO 1++Jcot x 1
=2 L dx Yo
0
1+ 1
tan x
tan X
=X 2
'[ \/tanx +1 ( )

add (1) and (2)
o = J- tanx+1

x/tan X +1

H=EMX

Ya

Yo

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

SUMMER- 19 EXAMINATION
Model Answer

Subject Name: Applied Mathematics

Subject Code: | 22224

Q. | Sub Marking
No. | Q.N. Answers Scheme
5. Solve any TWO of the following: 12
a) | Find the area bounded by two parabolas y? =2x and x? =2y. 06
Ans | Y =2xand x* =2y
XX .,
puty=— in y° =2x
2
2 2
[X—] =2X
2
x*-8x=0
X(x*~2°)=0 )
Xx=0,x=2
Let vy, = \/ﬂ
Y, = >
b
Area:I(y2 -y, )dx
2( 2 1
- j[__@] o
2\ 2
2( g2 1
=I[——J§x2de
o\ 2
2
3
| 2
=5 3 1
2 o
3 3
= 2——zx 2x2%2-0 1
6
4
=—=1.333
3 1
5. Solve the following: 06
b) (1) | Form the differential equation from the relation, y = Ae* +B.e™ 03
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2013 Certified)

SUMMER- 19 EXAMINATION
Subject Name: Applied Mathematics Model Answer Subject Code: 22224
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. y=Ae"+Be™”
Ans q
o Ae*-Be™ 1
dx
2
.'.d—Z/:A.eX+BeX 1
dx
d 2
dy_,
dx
d 2
—2_vy=0
dx? L
(i) | Solve % + Yy cot X = cosecx 03
X
Ans | dy
——+ y COt X = COSecx
. . dy
.. Comparing with d—+ Py=0Q
X
P=cotx , Q=cosecx
Integrating factor IF = gl oo
_ eIog(sinx)
=sin x 1
. yIF = J.Q.IFdx+c
ysinx=_[cosecx.sinx dx 1
sysinx = jl dx
sysinx=x+c¢ 1
c) | The velocity of a particle is given by % =3t> -6t +8 . Find distance covered in 2 seconds 06
giventhat x=0att=0
Ans %zstz ~6t+8
dt
- dx=(3t* —6t+8)dt
o [dx=](3t* ~6t+8)dt 1
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Subject Name: Applied Mathematics Model Answer Subject Code: | 222294
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. c 3 2 2

) X= 3i—6L+8t+c
3 2
SX=t2=3t? +8t+c
giventhat x=0att=0
~c=0 1
Lx=t2-3t° +8t 1
Distance covered in 2 sec,
~x=(2)-3(2)"+8(2)
Sx=12 1
6 Solve any TWO of the following: 12
a)(i) Solve the following system of equations by Jacobi-Iteration method 03
( Two iterations)
15x+2y+2z=18,
2x+20y—-3z=19,
3X—6y+252=22
Ans | 15x+2y+2=18,
2x+20y—-3z=19,
3X—6y+252=22
1
X=—(18-2y-z
15( y=2)
y =i(19—2x+3z)
20 1
1
Z=—(22-3x+6
5 y)
Starting with X, =Yy, =2,=0
x, =12
y, =0.95 1
z,=0.88
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Subject Name: Applied Mathematics Model Answer Subject Code:
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Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

6.

a)(i)

a)(ii)

Ans

b)

X, =1.015
y, =0.962
z, =0.964

Solve the following system of equations by using Gauss-Seidal method ( Two iterations)
5Xx—-2y+3z=18;

X+7y—-32=22,

2X—y+62=22

5x—-2y+3z=18;
X+7y—-31=22,
2X—y+62=22

x=%(18+2y—32)
1
y:7(22—x+32)

z :%(22—2x+ y)

Starting with X, =Yy, =2,=0
X, =3.6
y, = 2.629
z, =2.905

X, = 2.909
y, =3.972
z, =3.359

03

Solve the following equations by Gauss elimination method.

6x—-y-2z=19
3X+4y+2=26
X+2y+6z=22

06
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SUMMER- 19 EXAMINATION 22224
Subject Name: Applied Mathematics Model Answer Subject Code:
Q. Sub Answers Marking
No. | Q.N. Scheme
6. |b)Ans | 6x—y—-z=19 36x—-6y—-6z=114
3X+4y+2=26 and X+2y+6z2=22
+ +
9x+3y =45 37x—4y =136
3x+y=15 37x—-4y =136 1+1
12x+4y =60
37x—4y =136
+ 1
49x =196
X=4 1
y=3 1
z=2 1
Note: In the above solution, first x is eliminated and then z is eliminated to find the value of y
first. If in case the problem is solved by elimination of another unknown i. e., either firsty or
z, appropriate marks to be given as per above scheme of marking.
c) Using Newton-Raphson method to find the approximate value of /100 (perform 4 iterations) 06
Ans Letx = *\3}100 1
- x*-100=0
f (x)=x°-100
f(4)=-36<0 "
f(5)=25>0
1
f'(x)=3x* &
Initial root x,=5 Yo
L 1(5)=T5
f(x) __1(5)
=X, — % =5 = 46667
0T ) T (6) 1
f (4.6667)
X, = 4.6667 ——————~ = 4.6417 1
f'(4.6667)
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Subject Name: Applied Mathematics Model Answer Subject Code:
Q. | Sub Answers Marking
No. | Q.N. Scheme
61 9 |\ —spar7— 48T f(4.64 17) — 4.6416 1
F(4.6417)
X, =4.6416———— f(46416) 6416) =4.6416 1
F (4.6416)
OR
Yo
Let f (x)=x*—-100
1
f(4)=-36<0 f(5)=25>0 &
f'(x)=3x &
Initial root x,=5 Ya
f(x) x” —100
XI =X—- - =
f'(x) 3x°
3 —x*+100
3x?
22X +100 c
3% 1y
=4.6667
X ”
X, =4.6417
X, =4.6416 Y
X, =4.6416 iz
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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