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

SUMMER - 2018 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 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.

Sub Answer Marking
Q. N. Scheme
Attempt any TEN of the following: 20
a) | Find the gradient of the curve y = \x* at x = 4 02
Ans | y= \/X_3
@__1 3% 1
dx 2 X3
atx=4
dy 1 2
L= 3(4)" =3 1
dx 2 '(4)3
OR
y=x*
1
Y3 1
dx 2
atx=4
1
234y 23 1
dx 2
b) Divide 100 into two parts such that their product is maximum. 02
Ans | Letx andy be two parts of 100
S X+y=100
. y=100-x

Product P = xy
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1. b) | ..P=x(100-x)
-.P=100x - x* v
9P _100-2x /2
dx
2
" Z I: =-2 .. Product is maximum. %2
X
Let dap =0
dx
-.100-2x=0
~.x=50andy=50 %
2
c) Evaluate: I -~ dx 02
2
Ans -[4+ X dx
_[ 4+ x%—
4+ x*
1
= (1— 4 ZJ dx
44X
4
=1|1- dx
( 22 + % j
=x——tan'=+c Yot lh
=x-2tan"* =+c
d) | Evaluate: [log x dx 02
Ans _[Iog x dx
= _[ log x.1 dx v,
d (logx)
=log x|1dx— || | ldx.————= {dx iz
oxfo | Jun 2%
:x.logx—jx.édx v
= x.Iogx—jldx
=Xx.logx—x+c
%
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1. ) | Evaluate: Itan3 xdx 02
ANS | Let ItanS xdx
= I tan? x.tan xdx
- I(sec2 x—l).tan xdx %
- J'(sec2 X.tan x — tan x)dx
= j sec? x.tan xdx —.[tan xdx
= J'sec2 x.tan xdx —log (sec x) +c %
Puttanx =t
-.sec? xdx = dt &
:J'tdt —log(secx) +c
t2
= E—Iog (secx)+c %
2
_ fan X—Iog(secx)+c
f) | Evaluate: _[ W 02
(x+1)(x+2)
R 1 __A_B
ns (x+1)(x+2) X+l X+2
~1=A(x+2)+B(x+1)
Putx=-1
LA=1 %
Putx=-2
.B=-1 &
_ 1 1,1
C(x+1)(x+2) x4+l x+2
1 1 -1
| ——dx=[—+—d
J.(x+1)(x+2) X x+1+ X+2 X
=log(x+1)—log(x+2)+c Yot s
_log(x+1)
B log(x+2)
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1. f) OR
J. dx :j dx
(x+1)(x+2) ¢ x*+3x+2
TT.=2
4
dx
X 4+3X+———+2 %
:J- dx
(3] -4
X+—| —=
2 4
:'[ dx v,
( 3V 1
X+ | —=
2 2
3 1
Ll 2 1
== log 31 +C
2% = X+—-+=
2 2 2
X+1
=log|——|+c
X+ 2
Evaluate:
g J.sm 2X 02
Ans _[ sin X dx
sin 2x
_J- sin x
23|n xcosx 72
Y
27 Cos X Y
=1_[sec xdx
2 %
1
:Elog(secx+tanx)+c v,
hy | If [3x*dx=8 find the value of ‘a.
a i 02
2
Ans I3x dx =8
0

Page No.04/33




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

SUMMER -2018 EXAMINATION

17301

Subject Name: Applied Mathematics  Model Answer Subject Code:
Q. Sub Answer Marking
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1. h) 372 1
{3_} 8
3 0
372
X ]0 =8
-a*-0=8 Y
-a‘=8
sa=2 2
i) Find the area bounded y = x* -9, x =0 to x =3 and the X-axis 02
b
Ans | Area A= j ydx
. a
I %
0
RSP |
3 %
33
{30050
~ 18 ie. 18 %
2
. . . . (d?y ) dy 02
j) Find order and degree of the differential equation el i (y+d—j
X X
) 2
dey )3 dy
Ans —2 | = et
(dx2 ] (y+ dxj
2 1
d?y )2 dy)2
L= +—
[dx2 j (y dx
Taking 6™ power on both sides,
d’y ) dy\’
R
dx dx .
. Order =2 1
Degree =4
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1. (k) | FormaD.E.ify=acos(x+b) 02

Ans | y=acos(x+b)
dy .
—=-asin(x+b %
™ (x+b) %
d’y
—=-acos(x+b Z
dX2 ( )
d’y
Z 1
dx? y
2
y
—+y=0
dx? y
2
1) Verify that y = 4sin 3x is a solution of the differential equation 3—Z+9y =0 02
X
Ans | y=4sin3x
&y =12c0s 3x .
dx %
2
d g =—365in 3x
dx %
d’y .
—==-9(4sin3x
dX2 ( ) 1/2
d’y
—7_-9
dx? y
d’y
+9y=0 1
dx? y %
m) | Find the probability of occurrence of the digit 3 when an unbiased dice is thrown. 02
Ans | $=11,2,3,4,5,6)
n(S)=6 %
A={3]
~n(A)=1 V2
n(A
P(A)=—( )=1=0.1667 1
n(S) 6
n) A coin is tossed 3 times.What is the probability that appears an odd number of times?
S ={HHH,HHT,HTH,THH,TTH, THT ,HTT,TTT} 02
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1. n) |..n(S)=8 Y
Ans | A:head appears odd number of times
A={HHH, TTH,THT,HTT} ..n(A)=4 Ve
n(A) _4 1
S p(A)=——====05
PA=15) "3
OR
~n(S)=8 %
A tail appears odd number of times
A={HHT ,HTH,THH,TTT} ..n(A)=4 %
n(A
Sp(a)=DA) 4o
n(s) 8 1
Note: If student has considered either head or tail
and attempted to solve give appropriate marks
2. Attempt any FOUR of the following: 16
a) Determine a and b such that slope of curve 2y® = ax® +b at (1,—1) is same as the
slope of x+y=0 04
Ans | 2y’ =ax’+b
. 6Yy? a _ 2ax
dx
Oy _2ax_ ax
Tdx 6y? 3y’ !
at (1,-1)
dy_alt) _a
d< 3(-1) 3 1
X+y=0
1+Q =0
dx
. dy
Slope is —=-1
Y dx 1
slopes are equal
=2
3
a=-3andb=1 VAYA
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2. b) | Find the maximum and minimum value of the function y = 2x* — 21x? +36x — 20 04

Ans | Let y=2x%-21x*+36x~-20
.'.ﬂ:6x2—42x+36 A
dx
d’y
dX2 =12x-42 A
Consider gy =0
dx
6x> —42x+36=0 Ve
LXx=6o0rx=1 Y
atx==6
2
9 _12(6)-42=30>0 %
dx
2.y is minimum at X = 6
Yo = 2(6)’ —21(6)” +36(6)~ 20
=-128 Y2
at x=1
2
‘;—2’:12(1)—42=—30<0 %
X
sy is maximumat x =1
Youx = 2(1)° —21(1)° +36(1) - 20
= -3 Y
c) Find radius of curvature of y = log(sin x) at x = % 04
Ans | y=log(sinx)
.'.%=_L.cosx=cotx %
dx sinx
2
d g = —cosec’x &
dx
7T
atx= 5 y
d_y = cotﬁ =0
dx 2
2 %
—gz—coseczz_—l
dx
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2 c) I
2
{1+(dyj }
] ) dx
.. Radius of curvature is, p = d—zy
e
3
[1+(oﬂz
Lp=—"d 1
-1
~p=-1 ie 1 1
d) Evaluate J‘sin’l xdx 04
Ans jsin’l x.1dx v,
. d .
=sin*x [1dx— || |1dx—sin~* x |dx 1
Juc— [ [a0x £ sin ]
. X
=sin™ X .x— dx 1
I 1_X2
) 1, -2X
=xsin" X+ = dx %
2 J. J1-x?
=xsin‘1x+%2 1-X° +¢C 1
=xsintx++1-x2+¢
] cos xdx
e) Evaluate.j - - - 04
(1+sinx)(2+sinx)(3+sin x)
Ans | put sinx =t
. Cos xXdx = dt %
- j ! dt
@+t)(2+1)(3+1)
] 1 A B C
consider = + +
@+t)(2+t)(3+t) 1+t 2+t 3+t
1=(2+1)(3+t) A+ (1+1)(3+t)B+(1+t)(2+t)C
Putt=-1
Y%
At
2
Putt=-2
B=-1 %
Putt=-3
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2. %

o |.c=1 5
2
1 1
! =2 42
@+t)@2+t)B+t) 1+t 2+t 3+t
1
J. ! dt=j 2 , 1, 2
@+t)(2+1)(3+1) 1+t 2+t 3+t
1 1 Yot VotVs
:Elog(1+t)—Iog(2+t)+EIog(3+t)+c
1 . . 1 .
:Elog(l+smx)—log(2+smx)+EIog(3+smx)+c %
f) Evaluate:J'L2 04
1+2(x+2)
Ans J dx
1+2(x+2)2
dx
:.[ 2 %
l+2(x +4x+4)
_ Jd—x
1+2x*+8x+8
=J- dx
2x* +8x+9
_EI dx %
27 o by
2
2
T.T:(EX4J =4 %
2
_l_[ dx
2 x2+4x+4+2—4 1
_1‘[ dx
2 (x+2)2+—
1 dx "
=3 T
X+2) +| —=
2+ 5
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2. f)

e B
21 1 1
N
_ 1 -1
—ﬁtan («E(x+2))+c
OR
'[ dx
1+2(x+2)°
Putx+2=t .
sodx=dt
¢ dt y
1+2t° :
1, dt
2'[1+t2
2
SEY 1
2
(1j +1?
2
11t
2\
_ 1 1
—%tan (ﬁt)+c
_ 1 1 1
_Etan («E(x+2))+c
OR
_[ dx
1+2(x+2)2
_1 dx 1
2 —+(x+2)2
:% 2dX 1
1
—=| +(X+2
7)o
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2. 2

1L X2
21|
N
_1 -1
_ﬁtan (\/E(x+2))+c
OR
J- dx :J- dx 5
1+2(x+2) 12+(ﬁ(x+2))2
_ 1 -1
_Etan («/E(x+2))+c 2
3. Solve any FOUR of the following: 16
Evaluate'j ox 04
a) l-x+x2
.1[ dx :.l[ dx
Ans | 91-x+x> ¢ x*—x+1
1 1
TT.=| =x(-1)| ==
(3x0) -3
j dx .
0% x4+ tp1-t
_j- dx
=|——
GE
2 4
1
:.[ SX \/— 2 %
(3
2 2
r 1
1
1 X=5 {2 1(2x—1ﬂl
=|—=tan| —% || =| =tan" 1
BB e B
L 2 2 Jl
2 . .(2(1)-1 2 _1[2(0)—1]
=|—=tan —| —=tan
B [ BB U6 yz
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a) 21

33

3
Evaluate:
b) -[ 9 +16 cos’® X

3
Ans E[ 9+ 16 cos’ X
dx / cos® x
9+16c0s* x
cos? x

Il
O N | N

dx / cos? x
9 16.cos? x
2 + 2
cos’X  cos® X

Il
O V| N

sec’ xdx
9sec’ X +16

sec? xdx
9(1+tan2 x)+16

Ol NV [N O ==

sec? xdx
9+9tan® x+16

Il
NN Oy

sec? xdx
%9 tan? x+ 25

Put tanx =t

Il
O |

sec? xdx = dt

Whenx—>0to%

t—>0toow

04

)

)

)

'—.8

OR
9t? +25

Il
O 3y 8
(o]
e
+ | &
N
(8)]
O 3 8

O

+52
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Scheme

b) 1T dt

c) Find the area included between the curves y* = 4ax and x* = 4ay
Ans | y° =4ax

x> = day

~x*—64a*x=0
x(x3 —64a3) =0
.. x=0,4a

b
AreaAzj(yl—yz)dx

A:T(zﬁf_:_;]dx

04
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3. C) 4a 12
SA= J[Z\/gxz —X—de
5 4da
4a
3
2 3
| Blax X )
3  12a
2 0
3
2\/a(4a)z :
a| Hfa(da) (4a) | ,
3 12a
2
2
A A=102 o 5a332 %
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 4 SeC ydy 1
tan x tan y
2 2
J-sec de:_J-sec ydy 1
tan x tany
log(tan x)=—log(tany)+c 1+1
e) | Solve: sin‘l(d—yj =X+Y 04
dx
Ans sinl[ﬂj =X+Yy
dx
dy .
—=sin(Xx+y) - 1
o (x+Y) (1)
Putx+y=v
.'.1+d—y = dv
dx dx
Jdy _dv 1
Cdx dx
From (1)
dv .
——1=sinv %
dx
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€)

OI—V=sinv+1
dv

Csinv+l

"'J‘1+smv_J‘dX

=dx

I 1 Xl—smv
1+sinv 1-sinv
Il sinv
1-sin®v
Il—smv
cos’v

dv=jdx

X+C

dv=Xx+cC

jseczv —tanvsecvdv = X +C

tanv—secv =Xx+c¢
tan(Xx+y)—sec(x+y)=x+c
OR

'-|.1+smv_-|.OI

Put tan—=t, dv=
2

1+t 1+t2
2dt
J‘ 1+t2

.'.J‘Z(t-i-l)_z dt=x+c

(t +1)_l -2
T —x+c¢
-1 (t+1)

-2

[tan (x+y) +1j
2

OR

i av.
“J.l+sinv_-|.dx

. J- dv
1+ cos(”—vj
2

52

=X+C

=X+C

/\

=X+C

V2
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. e
B9 e
Zcosz(”—vj
4 2
1 2(71' Vj
:.—Isec ———|dv=x+cC
2 4 2
tan(”—vj
1 4 2 1
S—————Z = X+C
2 _1
2
:.—tan(z—u]:x+c Y
4 2
f) | solve: (y*—x*)dx—2xydy=0 04
Ans | dy y*-x
Tdx o 2xy
Puty = vx
dy dv 1
—~— =V+X—
dx dx
dv  vix*—x°
V+X—= %
dx  2x(vx)
av X (v-1)
V+X—= >
dx 2VX
dv v?-1
V+X—=
dx 2v
dv vl
dx 2v
v vi-1-2v2
dx 2V
dv  —1-v?
X—=
dx 2V
_2V2 dv =L dx 1
1+v X
o[ dv= [ ax %
1+v X
~.—log(1+v?*)=logx+c 1
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3. f) 2
—Iog(1+y—2j: logx+c
X
%
. Attempt any FOUR of the following: 16
2 Joosx 04
2) Evaluate: I - cos X dx
5 /SIN X +/C0S X
Ans Let | :.2[ Jeos x X (1)
2 \/Sin X ++/cos
x V4
(7]
- :I dx
0 sin(ﬁ— xj + cos(”— xj
2 2
3 .
o :.[ Jsin x ke (2) .
< \JCOS X ++/sin X
add (1)and(2)
PR revew PR rrew
.~.|+|=j - cosX dx+j smx_ dx 1
+ \/sin X +/cos x + \/COS X +/sin X
o) _i«/cosx+«/sin X dx
- -+ Jsin X ++/cos x
3
w21 =[1dx
0
21 =[] %
21=2_0 1
2
== %
4
Toodx
b) | Evaluate: j — 04
2 5+4cosx
Ans | pyt tangzt
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4. b) 1-t? 2dt
COS X = >, dx= 5
1+t 1+t
whenx —>0to = 1
t—>0too
i 1 2dt
=] s %
0 5+4(1_t2j1+t
1+t
K 1
sl=2 dt
;[5(1+t2)+4(1—t2)
=2 — L o
v o+ot° +4 -4t
=2 L %
o 17 +9
o1
| =2 ———dt
'([tz +(32)
-2 tanl(ij 1
3 3),
=2 tanl(fj—tanl(gj v
3 3 3
2
| ==|tan*(o0)—tan*(0
2 [tan () ~tan*(0)]
I :EZZZ or 60 Vs
32 3
c) | Find the area of the circle x*+ y* =9 using integration. 04
Ans | x%+ y2 =9
syP=9-x°
Y =V9-x2 =3 -2
b
A=4I ydx
= 4I:x/32 — x*dx 1
2 3
— 4| X3 % +3 gt fj 1
2 2 3) |,
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% =4{0+§6m4@ﬂ—{0+§6m4(®} '

2
437
2 2

=9r 1
d) | Solve: xﬂ+ y=x° 04
dx
Ans Xﬂ+ y=x’
dx
Divide by x
ﬂ+1 =x° Y
dx X

Comparing with g—y+ Py=0Q
X

.-.le,Q:x2 %
X

1
F.=el™ :ehdX

:elogx _— 1

Solution is
y1.F=[QIF.dx+c

y.x=jx2.xdx+c 1
.'.xy:jx3dx+c
4
SXYy=—+¢C 1
y 4
e) | Solve: {y(1+1j+cos y}dx+[x+logx—xsin y]dy=0 04
X
Ans LetM=y+X+cosy, N =x+logx—xsiny
X
oM 1 . ON 1 .
S—=1+—=sIiny , —=14+—-siny 1
X OX X
M N 1
oy Ox

Page No.20/33




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

SUMMER -2018 EXAMINATION

17301

Subject Name: Applied Mathematics  Model Answer Subject Code:
Q. Sub Answer Marking
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4, e) .. D.E. is exact
Solution is, j M dx + ~ Ndy=c
y—constant terms not containing'x'
j (y+l+cosyj dx+_[0 dy=c 1
y—constant X
S yX+ylogx+xcosy=c 1
f) Verify that y = e™™ * is the solution of the differential equation 04
dzy dy
1-x2)——-Xx—-m"y=0
( ) dxz  dx y
Ans | Considery =e™" X
LY g -i(msin’l X)
dx dx
ﬂ _ emsin'lx m- 1 1%
dx 1-x?
dy
Al=-x2 L =m
dx y
dy ?
S(1=-x2)| 2| =mPy? %
(1) 2] =y
2 2
.'.(1—x2)-2ﬂ~d—¥+(y) ~(—2x):m2-2yg 1
dx dx dx dx
dy 2\ A%y dy | odyr
2—|(1-X)——Xx—|=2—|m 1
dx {( ) dx*  dx dx[ d
d’y dy
1-x*) —=—x—==m’
( ) dx*  dx y
2
.'.(1—x2 -d—g—xﬂ—mzyzo 1
dx dx
OR
Consider y = ™" ¥
ay _ gmein X -i(msin’l x)
dx dx
% _ emsin’lx ‘m ; v
dx 1—x?
A= X ay_ my - (1)
dx
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4, f
) ﬁd y, dy 1 mﬂ 1
dx* i NG
Multiply by v1-x°
d’y dy _ dy !
(1 X)d2 &_m&«il—xz 1
d’y dy _
1- — = f 1
( X )dx de m’y from(1)
(1 x)dy xdy—m2y=0 Y
dx’ dx
Note: If student has considered -1 at index place
and attempted to solve give appropriate marks
5. . 16
Attempt any FOUR of the following:
a) Two unbiased dice are thrown.Find the probability that the sum of the numbers 04
Ans obtained on two dice is neither a multiple of 2 nor a multiple of 3.
S ={(11)(2.2)(1,3)(14)(1L.5)(L6)
(2.1)(2,:2)(2,3)(2,4)(2,5)(2.6)
(31)(3:2)(3,3)(3,4)(3,5)(3,6)
(4.1)(4,2)(4.3)(4,4)(4,5)(4.6)
(51)(5,2)(5:3)(5.4)(5.5)(5.6)
(61)(6.2)(6.3)(6.4)(6:5)(6.6) 1
-.n(S)=36
A = multiple of 2 or multiple of 3
A={(11)(12)(1,3)(1,5)(2,1)(2.2)(2.4)(2.6)
(3,1)(3,3)(3,5)(3,6)(4,2)(4,4)(4,5)(4.6)
(5,1)(5,3)(5,4)(5,5)(6,2)(6,3)(6,4)(6,6)}
. n(A)=24 !
.-.P(A)=w=2—=o.6667 1
n(s) 36
A' = neither a multiple of 2 nor a multiple of 3
1

. P(A")=1-P(A)=1-0.667 = 0.3333
OR
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5. a) 1
~.n(S)=36

A =neither a multiple of 2 nor a multiple of 3

A={(1.4)(16)(23)(2,5)(3.2)(3.4)(4.2)(4.3)(5.2)(5.6) (6.1)(6.5)}

~n(A)=12 1

~p(A) A 12 aa 2
n(s) 36

OR

n(S)=36 1

A=multiple of 2

A={(11)(1.3)(15)(2,2)(2,4)(2,6)(31)(3,3)(35)

(4,2)(4,4)(4,6)(5.1)(5.3)(5.5)(6,2)(6,4)(6,6)}
B = multiple of 3

B={(1.2)(15)(2,1)(2,4)(3,3)(3,6)

(4,2)(4,5)(5,1)(5,4)(6,3)(6,6)}
Au B = multiple of 2 or multiple of 3

AUB ={(11)(1,2)(1,3)(15)(2.1)(2.2)(2,4)(2.6)
(3.1)(3.3)(3,5)(3.6)(4.2)(4,4)(4,5)(4.6)
(5,1)(5.3)(5,4)(5,5)(6,2)(6,3)(6,4) (6,6 )}

~n(AUB)=24

- p(AUB)= n(nA(:)BL%:o.%m 2
(AU B)' = neither a multiple of 2 nor a multiple of 3

. P(AUB)'=1-P(A)=1-0.6667 = 0.3333 1
OR

n(s) =36 1

A =not multiple of 2

A={(12)(1,4)(1,6)(2,1)(2,3)(2.5)(3,2)(3,4)(3,6)
(4.1)(4.3)(4.5)(5.2)(5.4)(5.6) (6.1)(6.3) (6.5}

B = not multiple of 3

B={(11)(13)(14)(16)(2,2)(2,3)(2,5)(2.6)(3,1)(3,2)(3,4)(3,5)
(4,1)(4,3)(4,4)(4,6)(5,2)(5,3)(5,5)(5.6)(6,1)(6.2)(6,4)(6,5)}

AN B = neither a multiple of 2 nor a multiple of 3
ANB= {(1 4)(1,6)(2,3)(2,5)(3,2)(3,4)(4,1)(4,3)(5,2)(5.6)(6.1)(8, 5)}
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5. | @ |.n(AnB)=12 2

~p(AnB)=TACB) 124 a5 1
n(s) 36
OR
n(S) =36
A=multiple of 2
A={(11)(13)(15)(2.2)(2.4)(2,6)(3.1)(3,3)(3,5)
(4,2)(4,4)(4,6)(5.1)(5.3)(5.5)(6,2)(6,4)(6,6 )} ~.n(A)=18
. ~n(A) 18 9
o )_n(S)_36_4 !
B = multiple of 3
B={(12)(15)(2,1)(2,4)(3,3)(3,6)
(4,2)(4,5)(5,1)(5,4)(6,3)(6,6)} ~.n(B)=12
n(B) 12 2
T\ 2k & 1
P(B) n(s) 36 6
AnB={(15)(2,4)(33)(42)(51)(6,6)} ~n(AnB)=6
n(AnB) 6 1
ANnB)= =—==
PIANB)=—8) “36 6 1
18 12 6 24
L Pp(AUB)=p(A B)-p(AnB)=—+——-—=—=0.6667 2
P(AUB)=p(A)+P(B)-p(ANB)=Zc+ o-o=o Z
24 12
S p(AuB)'=1-p(AuB)=1-—==—=0.3333 e
P(AUB)'=1-p(AUB)=1-22="¢
b) Probability that a bomb dropped from a plane hits a target is 04
0.4. Two bombs can destroy a bridge,if in all 6 bombs are
dropped,find probability that the bridge will be destroyed.
ANS | Givenp=0.4,n=6andq=1-p=0.6 1
p(r) — nCr prqn—r
p(at least two bombs are required to destroy bridge)
p(r)=1-[p(0)+p(1)] '
=1 °C,(04)'(06)"° +°C,(04)' (06)"" | 1
=0.7667 1
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5. C) If the probability of a bad reaction from a certain injection is 0.001. Determine the 04
chance that out of 2000 individuals more than two will get a bad reaction.
(Given:e =2.718)
Ans | p=0.001,n=2000
~.m=np=0.001x2000 =2 1
p(more than 2) = p(3)+ p(4)+ p(5)+...
=1-[p(0)+ p(D) + p(2)] 1
,2‘20 ,2.21 ,2‘22
I ER U e )
0! 1! 2!
=0.3233 1
d) sin(x+a)
Evaluate :J. — Zdx 04
sin x
sin(x+a)
Ans _[_—dx
sin x
:J-sm x.cosa_+ cosx.sina . 1
sin x
=J-(sm x.cosa  cos x.sin a)dx 1
sin x sin x
=_[(cosa+cotx.sin a)dx 1
=cosa.x+sinalog(sin x)+c 1
7
€) Evaluate:j log (sin x)dx 04
0
Ans 7
Letl = j log (sin x)dx (1)
0
2a a a
By property j f (x)dx:J' f (x)dx+_[ f (2a—x)dx
0 0 0
7% 7% . ’
I = | log(sinx)dx+ [ log| sin| =—x | [dx V2
Jtog(simx)ae | g( (2 D
T T
| = J' log (sin x ) dx + J' log (cos x ) dx
0 0
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e)
% 1
| = j log (sin x.cos x) dx /2

= J-I (Zsmxcosxjdx

/
J- (stxjdX ,
0
7!
J. og (sin 2x)—log(2)dx %
0
7 7
J.Iog sm 2x dx — Ilog
Put 2x =t
ot
..dx_E ”

V3
when x = 0 to A

t—>0to 7

2
7
. dt T
I = | log(sint)——-log2| —-0 %
Jlos(eint) 97| 5-0] /
Izll_ﬂlogz v
2 4
I—ll _mlog2
2 4
1 _ zlog2
2 4
R L %
2
OR
%
| = j log (sin x)dx (1)

Using Property I f (x)dx :I f (a—x)dx
0 0

%
sl = _([ log (sin(%—dex %
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5. e) 7
| = J. log(cosx)dx -----n-mr-nmmo (2)
0
Add (1) and (2)
% 7
I +1= J. log (sin x)dx + I log (cos x) dx Ve
0 0
7
21 = I log (sin x.cos x) dx %
0
Lol = J' (Zsmxcosxjdx
% .
sin 2x
~2l=|lo d A
frof 25 Jo #
7
=21 J.(Iog(sm 2x)—log 2 ) dx v,
0
% %
s 21 = J'Iog(sm 2x) dx — Iogzj dx
0
Put 2x =t dx:% %
when x — 0 to %
t—>0torx
2I=£Iog(sint)%—logZ[%—0} %
21 :%_([Iog(sint)dt—”Iog2
21 =1jlog(sin x)dx—”IOgZ
2 0
7
21 :%XZI log (sin x)dx — zlog2 Using Property
0
o = | _rlog2
) mlog2
Slh== > 2
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5. f) Evaluate: I Xsin X cos xdx 04
Ans Ixsinxcosx dx
:EJ'XZSinxcosx dx %
2
1o y
:—J'xsm2x dx 2
2
:l_x.[sinZde—J'Usin2xdx.i(x)jdx 1
2 dx
:1 « —C0S2X _J- —C0S 2X dx 1
2| " 2 2
1[ (—cos2x) 1sin2x 1
==|x += +c
2| " 2 2 2
1] (—cos2x) sin2x
==/ X + e
2|7 2 4
OR
jxsinxcosx dx
Put sinx=t = x=sin't v,
;. Cos Xdx =dt
jsin’lt.t dt
) d,. 1
—sint{tdt—[| [t dt—(sin"t)|dt 72
Jrot=f[ Jraeg(sin )|
2 2
=sin‘1tt——IL LI 1
1 t?
t sin” t_—I
2 29 1-1?
t>sin't —
= += dt
2 I«/1—t2
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5. f 2gint _t2_
) | _t’sin t+£J-1 -1
2 2° 1-¢2
2 qin-1 Y
_t’sin t+1f[1 1 ]dt
2 2°(1-t2 1-t?
2 arn—1
:t sin t+1 ﬂ— 1 dt L
2 2 J1-t2
2 ain-1
_tsint 1 lx/l—t2+lsin‘1t—sin‘1t +C %
2 212 2
2 i1
_tsin t+E[t 1—t2+sin’lt—23in’lt}+c
2 4
. 2 . .
sinx)~sin—(sin x
:( ) > ( h%[(sin X)/1—(sin x)2 —sin~(sin x)}+c Ve
6. Attempt any FOUR of the following: 16
a) | Itisgiven that mean and variance of a binomial distribution
are 2 and 4/3 respectively what is the probability of obtaining 04
(i) Exactly two successes.
(i) Less than two successes.
Ans | Given mean =np =2 variance:ﬂ
npq—ﬂ
3
4
20=—
a 3
2 ;
SLg== %
a 3
2 1
=1-=== %
P 3 3
2=np
2:nl
3
S N=06 V2
(i) Exactly two successes
1 2 2 6-2
L p(2)=6C,|=| | =
p(2)=ec,(3 ] (3]
=0.3292 1
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6. a) (i) Less than two success
1 0 2 6-0 1 1 2 6-1 y
0)+p(l)=6C,|=||=| +6C,|=||= 2
p(0)+ p()=6,(3] (2] +oc3](2)
=0.3512 1
b) A card is drawn from a pack of 100 cards numbered 1 to 100
find the probability of drawing a number which is a square. 04
Ans | n(S)=100 1
A= No. which is square ={1,4,9,16, 25,36, 49, 64,81,100}
~n(A)=10 1
n(A
_~_p(A):Q:£:i or0.1 2
n(S) 100 10
C) Divide 20 into two parts so that the product of the square of 04
the one and the cube of the other may be the greatest possible.
Ans | Let two parts of 20 be x and y
S X+y=20=y=20-x
S P=xy )
P=(20-x)" %’
<. P =(400-40x+x* ) x°
- P =400x® —40x* + x° v
ap =1200x* —160x° + 5x* Y%
dx
2
g E’ = 2400x — 480x” + 20X %
X
Put aP_ 0
dx
-.1200x* —160x* +5x* =0 /2
- x*(1200-160x +5x* ) =0
SX=0,x=20,x=12 V2
atx =12
d’p 2 3 ;
o 2400(12)—-480(12)" +20(12)" =-5760< 0 %
X
Product is greatest when 20 is divided into two parts 12 and 8 v
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6. c) OR

S X+y=20=y=20-x Z
P =xy
P=(20-x)’x?
- P =(8000-1200x + 60x* - x*) X’
. P =8000x* —1200x°® + 60x* — x° /2
Z—P =16000x —3600%> + 240x> —5x* %
X
. —— =16000-7200x + 720x" — 20x %
X
Let d—P =0
dx
16000x —3600x” + 240x°> —5x* =0 v
X (16000 —3600x + 240x* —5x°) = 0
x=0,x=8,x=20 72
atx=8
d?pP 2 3 ,
e =16000—-7200(8)+720(8)" —20(8)" =-5760<0 %
Product is greatest when 20 is divided into two parts 8 and 12 Y
: : 1 1 04
d) Find the equation of tangent to the curve x = T y=t - whent=2
1 1
Ans | X=-, y=t—-
t y t
.%:—12 and Y1 12 VetV
dt t dt
d
o Ve e .
-2 = = = (t +1)
dx d —%
d t
att=2 d_y =-5
dx
att:2,x=l and y:E V2
2 2
and slope m=-5 iz
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6. d) .. equationis,
Y-¥%.= m(x— Xl)
3 1
LYy——=-5/ x—=
Y73 (X 2) 1
5 2y—-3=-10x+5
~10x+2y-8=0
S5X+y-4=0
e) | Given p(A):%1r p(B):% and p(AuB)=% 04
Evaluate :
(i) p(A/B)
(i) p(B/A)
(iii) p(AnB)
(iv) p(A/B")

Ans | p(AuB)=p(A)+p(B)-p(ANB)

1 11
§:Z+§—D(Aﬁ5)
.-.p(AmB)=%
1
. AnB) 1o 1
() D(A/B)z%z%:Z 1
3
1
(i) p(B/A)zp(A(;)B)Z%_% 1
(i) p(AnB")=p(A)-p(A )zi_%:% .
(A8) 5 5 s
. ,_pAmB'_ 6 _6_6_1
(iv) p(A/B')= CIREEr R .
3
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6. f) In a certain examination 500 students appeared. 04
Mean score is 68 with S. D. 8. Find the number of students scoring
(i) less than 50,
(i) more than 60.
Given  Areabetween z = 0to z = 2.25is 0.4878
Area between z = 0to z = 1 is 0.3413
Ans | Given x=68 o=8 N =500
iy 7= X=X _30-68_ 505 %
o 8
~. p(Less than 50) = A(less than —2.25)
=0.5-A(z = 0to z = 2.25) %
=0.5-0.4878
=0.0122 %
.. No.of students=N - p
=500x0.0122=6.1 i.e., 6 %
ii)z:X_X=60_68=—1 ,
8
= p(More than 60) = A(more than —1)
=A(z=0to z = 1)+05 %
=0.3413+0.5
=0.8413 v
.. No.of students= N - p=500x0.8413
=420.65 ie., 421 V2
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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