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

SUMMER - 2019 EXAMINATION
Subject Name: Applied Mathematics ~ Model Answer Subject Code: | 17301

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 error should not be given more
importance (Not applicable for English and Communication Skill subjects).

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.

Sub Answer Marking
Q. N. Scheme
Solve any TEN of the following: 20
a) At what point on the curve y =€, the slope is 1? 02
Ans | Y=¢"
iz
@ _ e’ ’
dx
"+ Slope =1
set=1 %
~x=0
y=e’=1
~. Point is (0,1) 1
b) Find the radius of curvature of the curve y = x® at (2,8). 02
Ans 3
y=X
Y _ge
dx
2
d g = 6X
dx
at (2,8)
d_y =12 Y
dx
d’y
—=12 iz
dx?
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1. b) 2 3

2
|:1+(dyJ }
) ) dx
.. Radius of curvature is p = d—zy
ax?
3
o [1+127] y
oo p _ T 2
.. p=1455 y
.. Radius of curvature is 145.5
cos(log x
c) Evaluate J‘& dx 02
X
Ans cos(log x
J.& dX
X
Let logx =t Vs
1dX =dt 1
X
=_[costdt
=sint+c 1A
=sin(logx)+c %
2 X X
) Evaluate jcosec (e )xe dx 02
Jcosecz(ex)xex dx
Ans
Lete* =t A
sefdx =dt A
:J.cosecztdt
=—cott+c %
= —cot(ex)+c %
€) | Evaluate '|'x><aX dx 02
Ans JxXaX dx
o ax x 4 d 1
_xfa dx—j[ja dx&(x)} dx
—x a _j a X
loga ‘loga
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1. e) a" a"

=X - ~+C 1
loga (loga)
f) Evaluate j;dx 02
(x+3)(x-2)
1
A —d
e J‘(x+3)(x—2) X
Consider L = A + B
(x+3)(x-2) x+3 x-2
~1=A(x-2)+B(x+3)
Putx=2 = B:% %
, -1
Putx=-3 = Azg v
I S ’5
(x+3)(x-2) x+3 x-2
J. ! x:J. _—5+ﬁ dx
(x+3)(x-2) X+3 X-2
:—%Iog(x+3)+%log(x—2)+c et
2
9 Evaluate j o 02
Ans 1 4x-1
J2~ dx
1 4x-1
1 2
:Z[Iog(4x—1)]1 1
1 1
:Z[Iog(4(2)—1)—Iog(4(l)—1)] %
1 1 7 iz
==—{log7-1log3 =log| —
4[og 0g3] or 2 og(gj
h) Find the area enclosed by the curve y =3x? and the lines x =1, x =3, and x —axis. 02
b
Ans | Area A= _f ydx
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1. h 3

) A= j3x2dx A
1
T 3
_ _[y3 1
A—B{?l or A=[x ]1 %
3 3
a-33_ L or A=[3-1] %
3 3
A=26 v
. . . . . 02
i) Find the order and degree of the differential equation
Ans | 4%y +. 1+ dy _ 0
dx® dx
3
d_Z — 1+ d_y
dx dx
Squaring both sides, we get
déy Y dy
— =1+—=
dx® dx .
.. Order =3
Degree =2 1
i) | Find integrating factor of ( 1+ xz)% +y=e"x 02
X
Ans 1+ X2 d_y+ :etan‘lx
(1) g+
dy y etan’1>< %
L=
dx 1+x* 1+x
Comparing with % +Py=Q
X
APt - %
1+x
~. Integrating factor = ol P
1
_ ejmdx
= 1
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1. k) From a pack of 52 cards,one card is drawn at random.Find the probability of getting] 02
a face card.
Ans n(s):52(:1 v,
n(A)="C, %
n(A
~P(A) = —( )
n(s)
“C, 12
LPA) === 1
(A “C, 52
3
.. P(A)=— or 0.2308
13
1) A unbiased coin is tossed 5 times. Find the probability of getting 2 tails. 02
Ans Here n=5, p=0.5,q9=05r=2
P(x=r)="C,p'q™"
. P(2)="°C,(05)*(0.5)° !
P(Z):i or 03125 1
16
2. Solve any FOUR of the following: 16
a) Find the equation of the tangent and the normal to the parabola y* = 4x at the 04
point(1,2)
Ans | Yy =4x
dy
2y—2L=4 1
y dx
Ly _ 4
Tdx 2y
at (1,2)
Jdy 4
Cdx o 2(2)
~.slopem=1 %
.. Equation of tgt is
(y-2)=1(x-1) /2
S X=y+1=0 V2
. slope of normal S N S 72
m 1
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2. a) .. Equation of normal is

(y-2)=-1(x-1) %
S X+y-3=0 1
b) | Find the radius of curvature fory = x> +3x* +2 at (1,2) 04
Ans | y=x>4+3x*+2
dy 2
s ——=3X"+6X 1
dx %
d?y
—_— = 6X+ 6 12
dx? ”
sat (1,2)
dy 2
—=3(1) +6(1)=9 %
=31 +6(1)
d?y
—=6(1)+6=12 Y2
dX2 ( )
) 3
2
{“(dyj }
_ ] dx
.. Radius of curvature is p = d—zy
dx?
[1+(9)2 JE
L= 1
T
.. p=61.878 1
.. Radius of curvature is 61.878
c) A metal wire 36 cm long is bent to form a rectangle. Find its dimensions when its 04
area is maximum.
Ans | Let length of a rectangle = x, breadth of a rectangle = y
S2X+2y=36 )
S X+y=18
S y=18-x Vs
. Area A= xy
=x(18-x)
=18x—x° %
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2| d .'.3—'::18—2x y,

Ans
Letd—A:O
dx
~18-2x=0 v
SoX=9 %
2
JAA_S v
dx
- Ais maximum when x =9
. length =9, breadth =9 %
d Evaluate j Xt +1 dx 04
) (x+1)(x+2)(x+3)
Consider
Ans ) Ya
X +1 _ A N B N C
(x+1)(x+2)(x+3) x+1 x+2 x+3
Sx2+1= A(x+2)(x+3)+B(x+1)(x+3)+C(x+1)(x+2)
Putx=-1 %
LA=1
Putx=-2 1
..B=-5
Putx=-3 A
..C=5 "
. X2 +1 1,5 5
C(x+1)(x+2)(x+3) x+1 x+2 x+3
x?+1 1 -5 5
dx = + d
J-(x+1)(x+2)(x+3) X J.(x+1 x+2+x+3j X
=log(x+1)-5log(x+2)+5log(x+3)+c Vot Vot Vs
COS X
Evaluat
e valuate -[sinzx+103inx+26 04
Ans J- COS X X
sin® x +10sin x+26
Let sinx=t v,
. cosxdx = dt v,

Page No.07/23




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

SUMMER -2019 EXAMINATION

Subject Name: Applied Mathematics ~ Model Answer Subject Code: | 17301
Q. Sub Answer Marking
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2. e)Ans 1
=|—F——dt 1
I t2 +10t + 26 72
10t)°
Third term:Q:ZS VA
4t
=[5 L dt
t°+10t+25-25+26
1
= I—zdt 1
(t+5) +1
=tan™ (t+5)+cC %
=tan~ (sinx+5)+c %
2
f) | Evaluate I cosec X dx 04
(1+cotx)(3+cotx)

Ans J- cosec?x y
(1+cot x)(3+cotx)

Put cotx =t %
. —cosec’xdx = dt %
-1
S| ——dt
J'(1+t)(3+t)
-1 A B
= + ‘yz
(1+t)(3+t) 1+t 3+t
S -1=A(3+1)+B(1+t)
Put t=-1, A= %
2
1
Put t=—-3 , B== v,
u 5 v,
(1+t)(3+t) 1+t 3+t
.-.j_—ldtzj _—%Jrﬁ dt
(1+1)(3+t) +1 3+t
1 1
=—§Iog(1+t)+ilog(3+t)+c VatYe
=—%Iog(1+cotx)+%Iog(3+cotx)+c %
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2. | f)Ans j cosec?x
(1+cot x)(3+cot x)
Put cotx =t Vs
. —cosec’xdx = dt v,
i
(1+1)(3+t)
ZIZ_—l dt
t°+4t+3
42
Third Term :7:4 1
-1
=[5 dt %
t°+4t+4-4+3
=.[ _12 dt %
(t+2) -1
——Elogt+2_1+c y
t+2+1 ’
1 t+1
=—=log|—=|+cC
2 t+3
——Liog cotx+1 1
2 cotx+3 &
3. Solve any FOUR of the following : 16
a) | Evaluate J'cos3 x.sin x.dx 04
0
Ans J cos® x.sin xdx
0
Put cosx =t A
—sin xdx = dt = sin xdx = —dt v,
whenx > 0to
t—>1to -1
-1
=—jt3dt 1
1
41
_| v 1
4 1
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3. 1 :

e )
4 4
~0 %
7
b) | Evaluate I dx 04
» 1+cotx
7
Ans F 1
v 1+cotXx
7
| = J‘ L dx
) 1., COSX
sin x
7 .
alo fosinx g n ,
< Sin X +CO0S X
A in(z/ _
sz sm(é x) " .
? an(%—x)wos(%—x)
7
A= [ B2 gy (2) %
< COS X +Sin X
add (1) and (2)
72'2 R 7[2
|+|:J- _sinx dx+j cosx__ "
< sin X +C0S X > COS X +5in X
72'2 .
ol ZJ-s!nx+cosx d
< Sin X +Cos X
7
21 = [1dx
0
21 = [x]7% %
21=2_0
2
== 1
4
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3. c) Find the area bounded by the curve y = x* and the line y = x 04

Ans | y=xandy=x’
SX=x2=0
= x(1-x)=0
-x=0,1 1
b
.'.A:j(yl—yz)dx
1
:J.(x—xz)dx 1
0
55
|5 T g 1
2 3),
(1.1
2 3 %
1
A=— or 0.167 v
6
d) | Solve %:sin(x+ y) 04
X
Ans | Putx+y=v
1Y
dx dx
LY 1
dx dx
.'.y—lzsinv
dx
.'.gzsinvﬂ
dx
'dv = dx
sinv+1
.solution is
R 1
sinv+1
I 1_ ~1_S!nvdv:jdx "
1+sinv 1-sinv
1-sinv
dv=|dx
J‘1—sin2v j
1-sinv
dv=|dx
Icoszv -[
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3. d) 1 sinv

- dv = | dx
I(cos2 v coszvj I
j(secz v—secvtanv)dv = Idx
s.tanv—secv=x+c 1
stan(x+y)-sec(x+y)=x+c %
2 2
e) Solve dy _X*y 04
dx  2xy
Ans | Puty =vx %
Wy
dx dx
'v+xﬂ—X2+V2X2 y
B dx  2x(wx) :
dv X (1+ v2)
ViXx—=———+
dx 2VX
dv  1+V?
SVAX—=
dx 2v
dv  1+Vv?
X—= —v
dx 2v
Xd_v Cl4vi-2v?
dx 2V
dv  1-v?
X— =
dx 2v
2V 1
dv ==dx 1
1-v? X
-2V 1
”_Il—vz dv=_|.;dx %
- —log(1-v*)=log x+c 1
2
—Iog[l—(lj jzlogx+c %
X
f) | Solve: %4‘ ytan X = sec x 04
X
A dy
ns | —L4ytanx=secx
dx
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3 A Comparing with %+ Py=0Q
X
S P=tanx, Q=secx 1
|F _ eIde _ Itanx dx
o 1L, = ghote)
o 1LF.=secx 1
.. Solution is
y.|.F.:jQ|.F.dx+c
y.secx=_[secx.secx dx+c 1
y.SeCX = _[secz X dx+cC
y.secx =tan x+c 1
o 16
4 Solve any FOUR of the following :
i3k
a) Evaluate | ——=——— dx 04
-([3/;+\3/7—x
7 3
Ans | Letl =] By, (2)
L 3x + 37 -x
7 I7-x
j 7 X dx
2 AT =x+31-(7-%)
= J7' 7 -x 2) .
< 7 —x +f
add (1) and (2)
7 3 (Y
.'.I+I:J‘de+.[ /=X dx 1
iﬁ+\3/7—x Y7 —x+3Yx
Lol = [ [+ 37-x
\FJF 71—
s21 = j 1 dx %
0
2l =[x]] 1
2 21=7-0
| =Z %
2
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a. | b L 04

Evaluate Ix~tan‘ xdx
0
1
Ans J' X -tan ™" xdx
_ ; .
_ = B u -1
= _tan xj xdx I(J'xdx) dX(tan x)dx}0 1
M2 2 L
= X—tan‘lx—_[x—-zidx
2 2 X+l |, %
r 1
= —tan x——j -dx
2 X“+1 |
% -1 T
x +
=| X tan x—— —-dx V2
2 x*+1
L 0
—_X—ztanlx—l'[ T -dx 1 Z
2 2907 x*+1) i
X2 1 '
=| —tan'x—=(x—tan"x v
L 2 2( ):|O /
| a1
= _Etan 1—5(1 tan 1)}—[0] y,
=f—1(1—1]=1—1 or 0.2854 y
8 2 4 4 2 A
c¢) | Find by integration the area of the circle x* + y* =25 04
ANS | 24 y2 =25
~yP=25-%°
S y=+25-x*
At y=0, 25—-x*=0
S X=5
SA= 4_[b ydx
=4[ \J25-x*dx 1
= 4_[05 V5% = x%dx
2 5
— 4| X522 +5—sin1(§j 1
2 2 5)),
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4. c
- 4{0+§sin1 (1)}—{0+§sin1(0)} .
2 2
_ {@z}
2 2
=257 1
d) | Solve sec? xtan ydx +sec® y tan xdy =0 04
Ans | sec’ xtan ydx+sec® ytan xdy =0
sec” x tan ydx = —sec” y tan xdy
2 2
SeC’ X . _ _Sec ydy L
tan x tany
.. Solution is,
2 2
Jsec de:_Jsec ydy 1
tan x tany
log(tan x) =—log(tany)+c 1+1
€) | Solve (3x*+6xy’)dx+(6x"y+4y’)dy=0 04
Ans (3x2 + 6xy2)dx+(6x2y+4y2)dy =0
Comparing with Mdx + Ndy =0
oM =3x2 +6xy*,N =6x°y +4y°
ﬂ:ﬂxy , @:12xy 1
oy OX
™M = N .. D.E. is an exact 1
oy oX
. Solution is,
J' Mdx + j Ndy =c
y—constant terms free from'x’
I (?;x2 +6xy2)dx+j4y2dy:c 1
y—constant
3 2.,2 4 3
SXT+3XTY +§y =C 1
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4, 2 04
" Verify that y = log X is a solution ofxd—2+ﬂ:0
dx®  dx
ANs | ..y =logx
. 1
dx x
xd—y =1 1
dx
2
xd—Z+ﬂ =0 2
dx®  dx
5. Solve any FOUR of the following : 04
) A and B are two Independent events.From a sample space S,such that P(A) =0.8,
P(B)=0.6 and
P(AUB)=0.9.
Find
(i) P(AnB)
(i) P(A)
Ans | (i)P(AuB)=P(A)+P(B)-P(ANB)
-.09=0.8+0.6-P(ANB) 1
~.P(AnB)=05 1
. _P(AnB)
(ii) P(%)_—P(B)
_05
0.6 1
5
=— or 0.8333 1
6
b) If 30% of the bulbs produced are defective,find the probability that out of 4 bulbs selected
(i) One is defective 04
(ii) at the most two are defective
Ans | p=30%=-C_03 q=1-03-07 1
100
n=4
(i) p(r)="C,(p) (a)" 1
p(1)=*C,(03)(0.7)"" =0.4116
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5. b) | ii)p(atmost2)=p(0)+ p(1)+p(2)

= C,(0.3)°(0.7)"° +* ¢, (0.3) (0.7) " +* C, (0.3)*(0.7)" 1
=0.9163 1
C) Fit a Poisson distribution to the set of observations. 04
X 20 30 40 50 | 60 | 70
f 8 12 20 10 6 4
Ans
X y Xy
20 8 160
30 12 360 2
40 20 800
50 10 500
60 6 360
70 4 280
2= 2 xy=
60 2460
1
X
S.mean m= z y :@:41
>y 60
e—mmr
P(r) !
e (41) 1
(-4
r!
d dx 04
) | Evaluate I A
5+4cos X
Ans J‘L
5+4cos X
_ 2
PUt tan > =t ,dx=ﬂt2 , COS 1 t2
2 1+t 1+t
2dt
:J‘ 1+t° : 1
5+4[1_t2j
1+t
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d) :J 2dt
5(1+t2)+4(1—t2)
dt
=2
I5+5t2+4—4t2 !
dt
=2
It2 +9
dt ¥
- ZIt2 +3?
:thmr1£+c 1
3 3
5 tan >
="tan™? 2 |4¢ %
3 3
e) | Evaluat x4 04
vauaej(xz_lxxz+3)x
Ans 2X
dx
I(xz—l)(x2+3)
Let x? =t
co2xdx = dt 1
1
[t
I (t-1)(t+3)
Consider
1 A B

(t-1)(t+3) t-1 t+3
~1=A(t+3)+B(t-1)

Putt=1
%

_1

4
Putt=-3 ”

.=t

4

L 4

CoD)(te3) t-1 t+3
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5. e) _
N S /S
- dt=[| L%+ 21 ldt
(t-1)(t+3) t-1 t+3
1 1
==log(t—1)—=log(t+3)+c
7 '09(t=1)~ 7 log(t+3) 1
:llog(xz—l)—llog(x2+3)+c v
4 4
f dy X 2
) | Solve (x+1)d——y:e (x+1) 04
X
d
Ans (x+1)—y— y=e*(x+1)°
dx
.'.d—y—LIEX(X-l-l) %
dx x+1
. ., dy
Comparing with d—+ Py=0Q
X
.-.Pz_—l, Q=e"(x+1) %
Xx+1
Lo
Integrating Factor = NGy
_ e—log(x+l)
- 1
X+1
.. Solution is,
y-1F.= [Q-1Fdx+c
1 1
——=|e*(x+1)-——dx+cC 1
y x+1 I ( ) x+1
.'.L:J'exdx+c
X+1
Y ey 1
X+1
6. Solve any FOUR of the following : 16
a) | Abag contains 20 tickets numbered from 1 to 20. One ticket is drawn at random. 04
Find the probability that it is numbered with multiple of 3 or 4
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6. a)Ans n(s)zzo 1

A={34,6,89,12,15,16,18,20}
n(A)=10 1
n(A) 10
Lp=—=%=—=05
= h(s) " 20 2
b) The chance of two students to win a competition are % and % respectively.
If they participate in the same condition,what is the probability that at least 04
one will win?
. 1 1
Ans | Given P(A):E’ P(B):§
The probability that at least one will win
P(AuB)=P(A)+P(B)-P(ANB)
since A and B are Independent,
~P(AUB)=P(A)+P(B)-P(A)xP(B)
p(AuB)=241 1.1 2
2 3
S P(AU B):% or 0.667 2
OR
: 1 1
GivenP(A)==,P(B)==
(A)=3.P(B) =
1 1
P(A)=1-=== %
P(BY)=1-1-2 %
3 3
The probability that no one will win
P(A'nB")=P(A")xP(B") , since Aand B are Independent
12 1
=—X—- =-— 1
2 3 3
The probability that at least one will win
P(AUB)=1-P(AUB)'=1-P(A'NB")
-1
3
_2 or 0.667 2
3
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6. €) | 1.Q.’s are normally distributed with mean 100 and standard deviation 15. 04

Find the probability that a randomly selected person has
(i) An 1.Q. more than 130, (ii) An 1.Q. between 85 and 115.
) Z=2,Area=0.4772
Given
Z=1, Area =0.3413
Ans | Given x=100 & =15
i Z:130—100:2 1
15
. P(130<x)=P(2<2)
=05-P(0<z<2)
=0.5-0.4772
=0.0228 1
2)2285—1002_1 Z:115—100:1 1
15 15
- P(85<x<115)=P(-1<z<1)
=P(-1<z<0)+P(0<1z<1)
=0.3413+0.3413
=0.6826 1
d) | The equation of the tangent at (2, 3) on the curve y = ax®+b,isy = 4x—5. 04
Find the values of a and b.
Ans | Y=ax+b
dy = 3ax’ 1
dx
~.slope m =g—y=3a(2)2 =12a 72
X
.+ the equation of tangent isy = 4x -5
- slope m=4 /2
~12a=4
12 3
. the point (2, 3) is on the curve y =ax3+b
3= a(2)3 +b
.'.b=3—8a=3—8(lj=l 1
3) 3
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6. €) | Find the maximum and minimum values of x> —9x? + 24x 04

Ans | Lety=x3-9x2+24x
ﬂ =3x* —18x+ 24 &
dx
2
29 _6x_18 %
dx
Let dy =0
dx
~.3x°-18x+24=0 %
X=2,4 %
dzy A
AtXZZ,FZG(Z)—18:—6<O 2
X
SAL X =2,y is maximum
Yoax =(2)3-9(2)2+24(2) =20 V2
dzy 1
Atx:4,F:6(4)—18:6>0 Ve
X
- At x =8, y isminimum
Ymin =(4)3—9(4)2+24(4)=16 Y
f) Find the area bounded by the parabola y*> =9x and x* =9y. 04
Ans yz —OX - (1)
x* =9y
X2
=g
x2 Y’
eq" (1):(—) =9x
9
4
X - 9x
81
soxX =T729x
S XP=T729%=0
. 3_g3)_
L x(X-9%)=0 1
..x=0,9
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6. f) b

3
3x2  x°
DA ———
§ 27
2 0
3 3
3092 (9)
f A= SN
3 27
2
A=27

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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