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

SUMMER - 17 EXAMINATION

Model Answer Subject Code:| 17301

Important Instructions to examiners:

1)
2)
3)

4)

5)

6)

7

The answers should be examined by key words and not as word-to-word as given in
the model answer scheme.

The model answer and the answer written by candidate may vary but the examiner
may try to assess the understanding level of the candidate.

The language errors such as grammatical, spelling errors should not be given more
Importance (Not applicable for subject English and Communication Skills.)

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.

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.

In case of some questions credit may be given by judgement on part of examiner of
relevant answer based on candidate’s understanding.

For programming language papers, credit may be given to any other program based
on equivalent concept.

Q. Sub Answer Marking
No. | Q.N. Scheme
1 Attempt any TEN of the following: 20
a) Find the point on the curve Yy = X* —6X +8 where the tangent is parallel to X-axis 02
Ans | Y=X"—6x+8
d %
o_ 2X—6
dx
-~ tangent is parallel to X-axis Y
d
“Y oo %
dx
S.2x—-6=0
SX=3
y=32—6(3)+8=—1 A
- Pointis (3,-1)
b) | Find the radius of curvature of the curve Xy =C at point (C, C) 02
Ans Xy =C
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Q. Sub Answer Marking
No. Q. N. Scheme
1 b) dy 'y
dx X
dy
d?y | "ax’ %
dx? x?
at(c,c)
dy__°c_4
dx c
dzy B C(—l)—C _g %
dx? c? c
dy %
) 3
| Hd” [1+(-1) "
. Radius of curvature = a7y = 5 %
dx® c
C
=-(2v2)=12 ¢ %
c) | Evaluate J.;dx 02
sin™t xy1- X2
1
Ans ———dx
J.sinl Xy/1— X2
put sint x =t
! dx =dt %
1-x?
= Lot %
t
=logt+c iz
=log (sin ™" x)+c v
02
d) Evaluate j = dx
{(2-3x)
Ans J. ! dx
(2-3x)’
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Q. Sub Answer Marking
No. Q. N. Scheme
1 d) _ 1 : dx
(2—3x)s y
_3
= [(2-3x) “dx
(2-3x) -1 (2-3x)s - 1
= 3 .?— 1 —+C
_i+1 -
4
4 L %
:—5(2—3x) 4+C
e) | Evaluate j tan xdx 02
Ans I tan* x.1dx
d(tan‘1 x) %
=tantx|1dx— || |ldx. ———Z (dx
o | foc 25
X Y
=tan x.x— dx
-[1+ NG
:xtan’lx—lj' szdx /2
2°1+X
:xtanlx—%log(l+x2)+c ”
72
02
f) | Evaluate j sin® xdx
0
/2
Ans Isin3xdx
0
/2
= J‘ sin’ x.sin xdx
0
/2
= j (1—cos2 x)sin xdx %
0
Put cosx =t whenx=0,t=1
s.—sin xdx = dt Whenx:% ,t=0 %
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1 f) 0
= [(1-1*)—dt
1
0
= [(~1+t*)dt
1
370 Iz
3 1
=(0)—(—1+l]
3
2 &
3
OR
72
J.sine’dx
0 %
" 3sin X —sin 3x
= [ =
0 4
/2 iz
=1{3(—cos X)+ COS?’X}
4 3
=1{0+0+3—1} iz
4 3
_18
43
2 %
3
g) | Find the area of the region bounded by x* =16y, y =1,y = 4and Y-axis in first
quadrant 02
b
Ans A:jxdy
h %
:J'4\/§ dy
1
4
3
_a Y ,
=4 § A
2 h
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1 g) _8 4; _1§ %
3
8
=—(7
~(7)
_56 y
3
2 02
h) Determine the order and degree of X’ d—Z + Xﬂ =my
dx dx
Ans | Order=2 1
Degree=1 1
i) Form the differential equation if y = 4(x— A)2 Where A is arbitrary constant 02
Ans | Y= 4(X - A)2
dy %
—=8(x—-A
dx ( )
2
8 dx
4L
64\ dx 72
dy ?
S| =1 =16 1
(dxj y %
j) A fair die is rolled. What is the probability that the number on the die is a prime number 02
Ans | §-11234,5,6)
~n(s)=6
A={2,35} 1z
n(A)=3
n(A) 3 %
A)=——==—
P(A) n(s) 6
= 1 or 0.5 !
2
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1 k) From 4 men and 2 women, 3 persons are chosen at random to form a committee. Find 02
the probability that the committee consists of at least one person of either sex.
Ans
n(S)="°c,=20 %
n(A)=‘c,x’c, + ‘c,x’c, 1
=16
16 4
A)=—=—-10r 038
P(A)=2"5 %
) A person fires 10 shorts at target. The probability that any shot will hit the target is 02
% .Find the probability that the target is hit exactly 5 times.
Ans ; . 3 3_2
Given:n=10,p=—-,0=1-p=1-—=—
p 5 q p £ &
p(r) — I’]Cr prqn—r
3Y(2Y 1
5 — lOC e -
p(5)="a 3] 2]
=0.2007 1
M) | Evaluate [———dx 02
\9-4x°
O T W S B
9_4X2 2 9 2
==X
4 1
o Y
J& - (2%) 208y _
2
. _1(2xj 1 1. _1( X j 1. _1(2xj 1
=SIin — |.—+C =-=SIn —— [+ C==SIn — |+C
3)2 2 3/2 2 3
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1 n) é 02
Evaluate '[1. log xdx
1 X
Ans jilog xdx
1 X
Put logx =t whenx=1 t=1logl=0
Lix = dt whenx=e t=loge=1 72
X
1
= [tdt %
0
2T %
=5 0
1
=5 y,
2 Attempt any FOUR of the following: 16
a) Evaluatej tan x dx 04
Ans. | Considering index as 3
ItanSde
= Itanzxtan xdx 1y,
= _[(secz x—1)tan xdx
= _[(tan xsec’ X — tan x Jdx
= Itan xsec’” xdx —jtan xdx
1
In first integral , put tan x =t
. sec? xdx = dt 1
:J'tdt—log(sec X)+cC 1
t2
=——log(secx)+c
2 g( ) Vs
2
_ fan X—Iog(secx)+c
Note: If student attempted to solve the problem assuming any
index value then consider it and reward appropriate marks to it.
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2 b) Evaluatej log X X 04
x(2+log x)(3+log x)
J» log x «
Ans x(2+logx)(3+logx)
Putlogx =t
Ya
ALk —dt
X
t iz
[t
(2+1)(3+1)
. A B 2
consider = +
(2+1)(3+t) 2+t 3+t
SLt=A(3+1)+B(2+1)
Putt=-2 %
A=-2
Putt=-3 %
B=3
t -2 3 2
= +
(2+1)(3+t) 2+t 3+t
BT
(2+1)(3+1) 2+t 3+t
12
=-2log(2+t)+3log(3+t)+c &
=-2log(2+log x)+3log(3+log x)+c /2
c) Find the equations of the tangent and normal to the ellipse 2x* +3y? =5which is 04
perpendicular to the line 3X+2y+7=0
Ans | Slope of line 3x+2y+7=0is
.
)
2 2x°+3y? =5
dy
S 4(x)+6y—=0
(x)+6y
Jdy _ Ax_ -2
Tdx 6y 3y
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2 ) ..slope of tangent =m, = -2 %
3y
Line and tangent are perpendicular
somam, =-1
P 1
2 3y 72
LX=-y L y=—X
~2x+3(—x)" =5
2x* +3x* =5
X =1
Sx=x1
if x=1 y=-1 . pointis (1,-1) Y
if x=—1y=1 .. pointis (-11) v
Equation of tangent at (1,-1) is
2
y+1= g(x—l) y
S2x=-3y-5=0
Equation of tangent at (-1,1) is
y—-1= z(x+1)
3 %
52x-3y+5=0
Equation of normal at (1,-1)
+1=—(x-1
y+l=—(x-1) |
- 3x+2y-1=0 2
Equation of normal at (-1,1) is
y-1= _—3(x+1)
2
S3X+2y+1=0 Vs
d) | Find the radius of curvature for the curve x =acos’ @, y =asin®é at 0:% 04
Ans | x=acos’é y=asin’é
%z—?)acoszesine ﬂzSasinzecose Vet
do do

Page No.09/31




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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No. Q. N. Schemo
2 d) dy
dy dg _ 3asin®@dcosd
dx dx —3acos®@sing
déo )
d—yz—tanH
dx
2
d—zlz—sec 2999
dx dx
1
— o epr2_ T
=—Sec 0%
déo ) y
=—sec ’0 —
-3acos- dsind
at6*=z
) VZ
dl:—tan(zj=_1
dx 4
2 2
(;—gz—sec (%) 1
X —3acos’ (”jsin (”)
4 4
2 1
()
_3a(1j (1j
V2) (2
_ 2
B 1
3a—=
2\2
_ 42 %
3a
N\
£1+(dy) ]
] dx
Radius of curvature = >
dy
dx?
3
_(1+(—1)2)4 y
a2
3a
VA
=37a or (15)a

Page No.10/29




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

SUMMER - 17 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
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2 e) | Abullet s fired into a mud tank and penetrates (120t —3600t> ) meters in ‘t’
seconds after impact. Calculate maximum depth of penetration. 04
Ans | y =120t —3600t>
Y _120-7200t v
dt
d?y %
Fro —7200 <0 ... Depth is maximum.
dy
Let — = 0 1
dt %
~.120-7200t =0
1
=t
60
1 1Y
.. Maximum depth y =120| — |-3600| — %
60 60
=1 meter 1
f) | Evaluate j25)(—_4dx 04
X°—8x+12
J 5x—4
Ans | )T gx+12
Consider —; X—4 x4 y
x*-8x+12 (x-6)(x-2) 2
5x—-4 A B %
= +
(x-6)(x-2) x-6 x-2
~.5x—4=A(x-2)+B(x-6)
Putx=6
4 2
Putx=2 v
B=2.23
4 2
13 -3 Y
5x—4 2 92
= +
x°—8x+12 Xx-6 x-2 y
13 -3 2
J. 25X_4 :J. L_ﬁ.i dX
X°—8x+12 X—6 Xx-2
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Q. Sub Answer Marking
No. Q. N. Scheme
2 f I:EIog(x—G)—§log(x—2)+c !
2 2
. 16
3 Attempt any FOUR of the following:
% 1 04
a) Evaluate | —————— dx
5, 4X°+12x+13
%
[t
Ans 3 4Ax* +12x+13
2
1 % 1 %
R A
4-% X2 43X+
4
3x)* Iz
Thirdterm:—( )Zzg
4.(x)" 4
%
:% J 13 5 13 ”
Y XA+ —
7% 4 4
17 1 %
== I dx
43 3
b 2(x+j +1°
2
1 1
=[—tan‘1(x+§ﬂ
2713
:lta -1 l+§ _lt -1 _§+§ /2
4 2 4 2 2
==tan"'(2) %
7 1
b Evaluate X 04
) J 1+ 3cot x
%
(A
Ans %1+«3/cotx
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3 b) A 1
| = I—dx
,71+\3/cotx
6
7
= ;dx
Yle s 095x
sin x
% 1
= | ————dx
,;[ 3[cos x
%o 1+~ —
3/sin x
3fsinx Y
| = dx 1
I \ism X + 3[cos x ( )
A 3 sin(”+ﬂ—xj 1
3 6
| = I dx
% 3 sin(ﬂ+”—x) +3 cos(”-q-ﬂ_xj
3 6 3 6
A 3 sin(Z—xj
| = I dx
7 i/sm(i— xj +§/cos(— xj
7 3[cos x
| = d (2) %
J. 3[cos x + 3sin x
7%
add (1) and (2)
7 sin x % 3[cos x
l+1= +| ___ dx
% 3/sin x + 3/cos x % 3/cos x + 3fsin x
o] = f%/smxh/cosx,1 iz
/J3|nx+Jcosx
% 1
= Ildx %
7
21 =[x]
6
21=2_% v
3 6
12
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No. Q. N. Scheme
3 c) Find the area of the region enclosed between parabola y = x* +1and the line 04
[ y=2x+1
Ans y=x>+1 and y=2x+1
X 4l=2x+1
x> —2x=0
X(x—2)=0 1
SX=0&x=2
b
Area:.!:(yl—yz)dx "
2
_[[ 2x+1)—(x +1)de
0
2
:J[2x+1 X —1]dx
0
2
:_[ 2X — x
0
Z_XZ_X_
2 3 1
= 22_2_ !
3
_4 y
3 2
d) | Solve xz.j—y=x2+xy+ y? 04
X
Ans
xz.ﬂ:x2+xy+y2
dx
dy X +xy+y?
dx x?
Puty =vx
by %
dx dx
x? + X (vx)+(vx %
80X () () ’
dx X
dv X“+vx“+VvX
V+X— 5
X X
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No. Q. N. Scheme
3 d) dv x2(1+v+v2)
V+X—=
dx x?
v 2
V+X—=1+V+V
dx
x & 142
dx
xav = (1+v* ) dx
1
L 5 dv:ldx
1+v X
%
.[ L > dv=Iidx
1+v X .
tan™ (v)=log x+c
tan™ [Xj =logx+c ”
X
e) | Solve cosz(x—Zy)zl—z% 04
X
Ans cosz(x—2y)=1—2d—y
dx
Putx-2y=v
W _ )
dx dx
2 dv
5.C0S VvV =—
dx
1
dx = 12 dv
COos“ Vv
..solution is
%
j dx = I sec’ vdv
Xx=tanv+c 1
x=tan(x—2y)+c %
f) | Solve (1+ xz)ﬂ+ y =g X 04
dx
tan"1 x
Ans ﬂ+ 1 ¢
dx 1+x* 7 1+x?
Comparing with g—y+ Py=Q
X
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Q. Sub Answer Marking
No. Q. N. Scheme
3 f) 1 etan’lx %
S P= -,Q= 5
1+x 1+x
: J. Pdx J. idx tan™ x
Integrating factor =e’ ~ =e’** = 1
y.IF :IQ.IFdx
. etan’lx .
etan X _ etan de 1
4 j 1+ X
(etan X)
etan’lx =/ 4x
y I 1+ %°
Put tan‘1 X =t OR Put e“‘”'lX =t
i ~dx = dt . glx, ——dx=dt %
e X 14X
tanix )2 [ a2t tanlx _
ye —J.(e ) dt—je dt ye —jtdt "
. e2t 4 tz
yetan X _ +C yetan X _E+C
2tan~tx eta”' X ’
yelrx = & +C ye' X = ( ) +C
2 2
4 Attempt any FOUR of the following: 16
L (10-x)° 04
3| Evaluate (—)de
3 X2 +(10- x)
¢ (10- x
Ans | Letl —I (1)
2
3 X*+ 10 x
! 7+3 X
I )) ~dx 1
3 ( 7+3 X)* +(10—(7+3-x))
7 2
X
=] () Sdx )
3 (10— )" +(x)
Adding (1) and (2)
¢ (10- x J X2
.[ a I ——dx
3 X°+(10- x 3(10—X)" +X 1
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No. Q. N. Scheme
4 a) (10— x)" +x %
2|=j( ) dx
3 X2 +(10—x)
,
2|=j1dx v
3
,
21 :[x]3 %
21 =7-3
(24
2
=2 y
1 04
b) Evaluatej x.sin~* xdx
1
P
Ans _([x.sm xdx
L 11 d(sin™ x
=sin‘1xjx.dx—_[ jx.dxg dx %
0 of 0 dX
2 1.2
—sintx 2 X—.#dx A
0 2 1—X2
x2.sin?x  171-x° = ;
2 20 a/]_ X
x2.sintx 1 1( j
2 2|y \/1 x? \jl x?
2 Aia-1 1
:x.sm x+1 J-[\/l—_ 1 jdx
2 2 0 \fl X
= m+1 Xxil NG +£sm ( )—sin’lx l 1
2 22 2 i
o2 ain-1 1
_| XS X X 1—x2—lsin’l(x)
i 2 4 4 0
1%.sin (1 %
= > ( )+O——sm 1(1)}—0
T
2 lz 7z 7n_=x
2 42 4 8 8 1
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4 c) Find the area of the region in the first quadrant enclosed by the X-axis the line 04
y = Xand the circle X* +y* =8
Ans | V=X, X' +y =8
XX =8
2x* =8
x> =4
LX=12 In first quadrant
x=0tox=2 1
Due to symmetry about the line y=x the region in first quadrant of the circle is divided
into two equal parts and hence can be integrated as follows:
b
A= I(yz yl)
2 2 Iz
A:j («/§) —x? —x | dx 2
0
‘ () |
e} 2 1
X 2 X X
A=|| =.[(v8) —x*+ sin!| = | |- =
ST e )
L 0
B 2
2 2 (\E) L (2) (2 %
A=|— 8 2) +——sin"| — |-——|-0
AV(B) @)+ s )
A=2+ 4(— -2
1
=7
OR
y=X, xX*+y*=8
y* =4
Ly=12 In first quadrant L
y=0toy=2
b
A= j(x2 -, )dy
2 2
.'.A:J'( («/g) —yz—dey %
0
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No. Q. N. Scheme
4 c) i 2 2
8 2
. y (\F) al Y y
SA= = +—sin"| = ||-—
; J(\/_ % 5 5z 1
0
(7 2’ |
S A= E ~—2 sin™ 2 —Q -0 %
2 J8) 2
S A= 2+4( ]
=T 1
OR
Find the area of the region in the first quadrant enclosed by the X-axis the line
y = Xand the circle X* +y* =8
cy=x, x*+y*=8 ¥
|
s
/ B(2,2)
X2+ x2=8 — ,,! ; 1 |
\ 4 i A(2{Z 0
2x* =8 |
x?=4
SX=12
- - - - - 1
.. In first quadrant point of intersection is (2, 2)
LetBM L X -axis.. Required area = A(region OBMO)+ A(region BAMB)
2
A(region OBMO) = _[ y dx
0
2
=_[x dx
0
2 2
2 0
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No. Q. N. Scheme
4 c) 22 04
A(region BAMB) = I y dx
2
22
= j \J8—x? dx
2
2 22
x e o (VB) .«
= =\ /(V8) —x* +—L-sinT| =
2 (\/_) 2 \/E_;
2
2
. 2 2 2 (\/5) .4 2
=|0+4sin" (1) |-| =,/(V8) —=(2) +—Lsin'| =
[ ®)]-|5(\B) ~(@)" + 5 sin”|
V4 . 1
=4= -2-4sin”t| —=
52 )
:2;:-2—4[1)
4 1
=r-2
. Required area =2+7-2
d) | Solve y®.sec? xdx+(3y2 tan x —sec? y)dy =0
Ans | Y°.sec’ xdx+(3y” tanx—sec’ y)dy =0
Comparing with Ide +.f Ndy =c
M = y*.sec® x N=3y? tan x —sec’ y
8l\/| 2 2 aN 2 2
—=3y"sec —=3y“sec
2y y X X y X 1
oM _aN
oy ox 1
D.E. is exact
.. Solution is
J'y3.secz xdx+j—:~:ec2 ydy =c .
y*tanx—tany=c
1
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4 € Solve (x+y+1)23—y:1 04
X
Ans Putx+y+1l=v
.'.l+ﬂ:ﬂ
dx dx
Ly _dv !
Cdx dx
V2 (%—Q:l
dx
vzy—v2 =1
dx
PR
dx
2 1
[ ! 2jdv:dx
1+v
..solution is
V2
J.(lJer]dv:jdx iz
1+vi-1
J.( v ]dv:jdx
1
_[(1—1+V2jdv=jdx
sv—tantv=x+c 1
Y
SX+y+l-tanT(x+y+1)=x+c
sLy+l-tan(x+y+1)=c
f) Verify that y — ™" % is a solution of differential equation 04
d’y  dy
1-x*)— —x—=-m’y =0
( )dx2 dx y
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4 | Ans | Considery=e™" *
dy msin~tx 1
2L -e m 1
dx 1-x? ”
dy __my
dX *,1— X2
V1- xz%:my
Squaring,
~(1- xz)(d—yjz =m?y’ 1z
N dx
2
- (1-x%)2 o dydy (dyj (—2x)=m2(2yd—yj 1
dx dx? dx dx
2d_y (1 X )d y 2xdy 2m2yﬂ 1
dx dx? dx dx
d’y _dy
1-x° — =m?
( )dx2 dx y
d’y _dy
1-x° —X m?y =0 1
( )dxz dx y
OR
d’y _dy
1- —-my=0
%) g X ™Y
Consider y = ™" X
dy msin~tx 1
S.—=¢e .m 1
dx 1-x2 %
Jdy my
Cdx (1-x?
Al=x? d_y =m
e - 1
ax* o 241— X2
2d’y _dy dy
V=) =L xZL=my1-x* 2
( ) dx*  dx dx 1
d’y _dy
S1-x3)=—2L-x—ZL=m(m %
( )dx2 dx (my)
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4 d’y  dy
(1-x) =L —x-ZL=m’
( ) dx*  dx y
d’y dy 1
S (1-x2) = —x—Z-m’y=0
( ) dx*>  dx y
5 Attempt any FOUR of the following: 16
a) | A Card is drawn at random from a well shuffled pack of 52 playing cards.
A=event that the card drawn is not a spade.
B=event that the card drawn is king. 04
Verify that events A and B are independent.
Ans | n(s)=*C, =52 ”
n(A)=*C, =39
4 Iz
n(B)=*C, =4
n(A) 39 3
A == — = — ’yz
P(A) n(s) 52 4
nB) 4 1
p(B)= n(e)_4_1
n(s) 52 13 %
: 3 1 3
Consider p( A B)= —x—=—
PIAP<P(B)= 575,
AN B = Event that the card drawn is a king of heart orof diamond or of club
n(AnB)="C, =3 1
n(AnB Ya
o(AnB)~"ACB) )=532 ”
n(s) v
= p(AnB)=p(A)xp(B)
.. Aand B Independent events.
04
b) Assuming that the probability of a fatal accident during the year is ﬁ
Calculate the probability that in a factory employing 300 workers there
will be at least two fatal accidents in a year.[ e °* =0.7788 |
Ans | Givenn=300,p= 1 1
1200
m=np=—-2 _g25 1
1200
p(at least two fatal accidents)=1-[ p(0)+ p(1)]
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5 b) e—0.25 025 0 e—0.25 025 1 1
p(at least two fatal accidents) =1- (:025) + (:025)
0! 1
=1-[0.7788+0.7788x0.25]
= 0.0265 1
c) In certain examination 500 students appeared.Mean score is 68 with S.D 8.Find the 04
number of students scoring
1) less than 50
i1) more than 60
Ans | Given x=68 , o =8
i) when x=50
L _X ~X_50-68
o 8
=-2.25 2
i) when x =60
L x—Xx 60-68
o 8 5
=-1
NOTE : As the areas for the above problem are not given, the students
cannot solve the problem completely. If students attempted to solve the
problem and calculated upto value z. Full marks to be rewarded.
d) 1 04
Evaluate _[— dx
4+5sin(2x)
Ans J'; dx
4+5sin(2x)
Put tanx=t , dx:i2 , Sin2x = 2t2
1+t 1+t
dt
2
:J 1+t2t .
4+5( Zj
1+t
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d)

:JL

4+ 4t* +10t
:J- dt

4t? +10t + 4

dt

4t? +1Ot+11%0—100+4

16
_J- dt
- 2 2
ke
2 2
m+§—§

2 2‘2
53‘x +C

_ 1 log
2><§
2

2t+—+
2

2t+1
g +C
2t+4

1

—lo

6

1 2tan x+1
—log|——|+¢
6 2tan x+4

OR

J’; dx
4+5sin(2x)

, dxzi
1+t

Put tanx =t

dt
:'[ 1+t°

4+5( thj
1+t

_J~ dt
4+ 4% +10t

J' dt
4t? +10t + 4
1 dt
4 t2+§t+1
2
1 dt
5 25 25

(S SRy [
2 16 16

2

V2

V2

Iz

Iz
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5 d) 21 dt %
HCHRD]
t+—1| -~
4 4
t+5—3‘
—lx 13|09 g g 1
4 92 t++‘
4 4 4
=llo 2t+1 y
6 2t+4
1 g2t x+1 %
6 2tan x+4
2 sin(2x
€) | Evaluate I ( 2)d 04
o 4—sin® X
3
Ans J~S|n(2x)dx
2 4—sin® X
_i smxcosx
. 4-sin®x
Put sinx =t whenx=0 t=0
cos xdx = dt whenx:% t=1 1
¢ 2tdt
=I .
0
consider = 2t
C4-tP (2+1)(2-1)
2t A B
= +
(2+t)(2-t) 2+t 2-t
L2t=A(2-1)+B(2+t)
putt=-2
S A=-1 %
putt=2
B=1
Ya
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5 e) Lotdt & 1
[
04—t o 2+t -
=[-log( 2+t)—|og(2—t)]O
=(—log3-log1)—(—log2-log2) .
=-log3+log4
OR
2 sin(2
I sm(. >2<) i
o4—sm X
IZsm xcosx
4-sin’ x
Put sinx =t whenx=0 t=0
cos xdx = dt whenx=2 t=1 1
j 2td
4t
j tdt
O
[Iog } 1
1
[ og(4 Iog(4 02)]
1
—log(3)+ '09( )
X 04
f) | Solve (2x+e*log y)dx+(e—+1jdy:0
y
Ans | comparing with Mdx + Ndy =0
oM =2x+e*logy S|
y
.-,aﬂze_ ’ 8_N_§ Vs +¥5
o Y ox y
LM _ N 1
oy ox
*. given D.E.equation is exact
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5 -.solution is
.[y—constant de + Iterms free from x Ndy =¢
Iy_constant(2x+e log y)dx+j1dy:c 1
2x°
.'.T+e logy+y=c
2 X 1
X +e’logy+y=c
6 Attempt any FOUR of the following: 16
a) A Husband and wife appeared in an interview for two vacancies in an office
The Probability of husband's selection is % and that of wife's selection is % 04
Find the probability that
1) both of them are selected.
ii) only one of them is selected.
ANS | Given p(H):l p(W):1
7 5
. 6 : 4
p(H):l—p(H):? and p(W):l—p(W):g 1
i)p(HmW):p(H)p(W)=_x_=i 1
7 5 35
i) p(HAW')+p(H nW)=p(H)xp(W')+p(H)xp(W)
1 4 6 1 1
T—X—+—X%X—
75 75
7
b) | A company manufactures electric motors. The probability that an electric
motor is defective is 0.01. What is the probability that a sample of 300 04
electric motors will contain exactly 5 defective motors? (6‘3 = 0.0498)
Ans | Given n =300, p=0.01
m=np=300x0.01=3 1
e—335
P(5)= : 2
=0.1008 1
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6 c) In a test of 2000 electric bulbs it was found that the life of particular make was 04
normally distributed with average life of 2040 hrs. and S.D.of 60 hrs. Estimate the
number of bulbs likely to burn for
(i) between 1920hrs. and 2160 hrs.
(ii) more than 2150 hrs.
ANS | Given that A(2) = 0.4772
A(1.83) =0.4664
X = 2040, = 60
i) x=1920, x=2160
X—X 1920-2040
= = = —2
o 60
=x->"<=2160—204o:2 v,
o 60
P(Between 1920 hrs. and 2160 hrs.) = A(-2)+ A(2)=0.4772+0.4772
—0.9544 !
Number of bulbs having life between 1920 hrs. and 2160 hrs.
=0.9544 %2000 v,
=1908.8 ~1909
1) x=2150
_x _ %
. X=X _ 2150-2040 183
S.D 60
P (More than 2150 hrs.) =0.5— A(1.83)
=0.5-0.4664
~0.0336 !
Number of bulbs having life more than 2150 hrs.
=0.0336x2000=67.2 ~ 67 Ve
d) | Find the maximum and minimum values of 2x> —3x* —36x+10 04
Ans | ¥ =2X"—3x*—-36x+10
Y _ 6 _6x—36 %
dx
2
9Y _12x-6 Z
dx
W _,
dx
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6 d) | 6x*-6x-36=0 or xX*~x-6=0
X=3 orx=-2 1
for x=3
d?y 1z
—-=12(3)-6=30 2
dX2 ( ) 1
Sy isminimumat x =3 %
Yo =2(3)° =3(3)" —36(3) +10=-71
for x=-2
d’y %
—=12(-2)-6=-30
dX2 ( )
oy is maximum at X = -2
Yo = 2(-2)" =3(=2)" —36(-2) +10="54 %
e) Find the equation of the tangent and the normal to the curve 04
2x* —xy+3y? =18 at (3,1)
Ans | 2x* —xy+3y° =18 at (3,1)
dy dy
SAX—=| X—+Yy|[+6y—=0
[ dx y} y dx
dy dy
4X—X——-y+6y—=0
dx Yoy dx
dy _y-4x 1
dx 6y-x
at (3,1)
dy 1-4(3) 11
dx 6(1)-3 3
.. slope of tangent = —1—31 %
Equation of tangent is
11
-1=-—"(x-3
y-1=-7(x-3)
3y—3=-11x+33 1
11x+3y—-36=0
.~.Slope of normal = -1 = 3 %
dy 11
dx
Equation of normal is
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6 e) 3
-1=—(x-3
y 11( )
11y —11=3x—9 .
3x-11y+2=0
f) | Find by integration the area of the ellipse 4x> +9y? =36 04
Ans 4-X2'|‘9y2 =36
2 2
X_ +y_ — ]_
9 4
4
oy2 :5(9—x2)
) V2
Ly==+3 =%
y 3
b
Area = 4j ydx
3 2 ’ 1
=4j§\/32 —x%dx
0
8 3
:§HBZ —x%dx
0
_ 2y 3
81X [ar—(x7 + sin (ij ]
3|2 2 3 .
83 === (3. l(3j %
=2 2J(3Y =3 +Lsint| 2 ||-[o
82 o= +Lsin? (3] |- (o)
8| .
=—|0+=sin*(1
S 0+ Ssin )
8 9 7«
37272
1
=6r
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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