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

WINTER- 16 EXAMINATION

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.

Q. Sub Answer Marking
No. | Q.N. Scheme
1 Attempt any TEN of the following: 20
a) Find 'a' if the tangent to the curve y = x° + ax at the origin is parallel 02
to the line passing through A(-4,-3) and B (-2,5)
Ans |y _ x? 4 ax
d
—y: 2x+ a %
dx
at origin
dy Y
= _a
dx
.. slope of tangent = a
slope of line AB is, m = Yo ¥y
X, =X
5+3
m = =4 72
-2+4
“tangent is parallel to AB
1
~a=4 %
b) Find Radius of curvature of y = x° at (1,1). 02

Ans y =X

Y
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
1 b 2
) d z/ 6x
dx
at (1,1)
ay _
dx -
2 %
d 2/ g
dx
( (dy\z\;
1+L—J J
dx
Radius of curvature p = .
d’y
dx’
1+3° z
.'.p==u=5.27 1
6
c) Evaluate: .|'(ex+xe+ee)dx 02
Ans J‘(ex+xe+ee)dx
=e"+ +e'x+c 2
e+1
d) Evaluate: ;d 02
.
Ans 1
—F=d X
—n
1 iz
o=
NN
I j ! d
= [ ————dx
Vi (V1)
put «/;+1:t
: de— 2dt 72
2dt
L= —
= .
Il =2logt+c 2
| =2log \/;+c Iz
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
1 e) Evaluate J'sinzx dx 02
Ans '[sinz xdx
1-cos2x 1
b=
1 (X sin 2x\ 3
= — +
2 1
f) Evaluate: J‘sec2 x.x.dx 02
Ans J'sec2 X.X.dx
( d ) %
= 2 xdx — 2 xdx.—x |d
xJ’sec xdx J’U‘sec xdx dxXJ X
= xtan x - [ tan x.1dx 1
= xtan x — log (sec x)dx + ¢ v
! 02
g) Find 'k.if [(3x" + 2x + k)dx = 0
Ans 1 ’
I(3x2+2x+k)dx:0
0
[x® x° T 1
L3_+ 2—+ kXJ =0
3 2 . %
~1+1+k=0
Y%
L k=-2
h) Evaluate: J’cosecz(xo)dx 02
Ans J‘cosecz(xo)dx
1
1= J'cosecZ(ﬂ\dx
180
cot(ﬁ\
LlBOJ 1
= —"""Z ¢
T
180
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Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
1 h) (7% )180
Il =-cot] — |—+¢C
LlSOJ z
i) Find the area under the parabola y2=4x bounded by the linesx =0,y =0,x=14 02
Ans | ¥ =4x
x=0,y=0,x=4
y = 2/x
4
AreaA:JZ\/; dx v
0
41
A:Z_[xzdx
0
4
[ s ]
| x2 |
" A:2|?| Vs
| = |
L2 1,
4l 2]
A= —| 47 iz
3L
32
:? or 10.67 1/2
3
. d’ dy )2
j) Find order and degree of the differntial equation —Z: (y+—y\ 02
dx L de
Ans 3
d’ dy )2
Z:(y+—y\ Order = 2 1
dx L dx)
2
(dy) [ dyY
=|y+—
lkdxzj‘ L de
1
Degree =2
k) Form a D.E.if y= Asin x+ Bcosx 02
Ans y = Asin x + B cos x
dy .
. — = Acos x— Bsinx ) A
dx
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WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
1 k) d’y Iz
" 2:—Asinx—Bcosx
dx
dzy ) 1
“ —=—(Asinx+Bcosx) %
dx
d’y %
. — =y
dx
" d Z +y=0
dx
|) Form adifferentialequation,ify:ax2+b 02
Ans y=ax2+b
d—y:2ax V2
dx
d2
) 3: 2a Ya
dx
d'y 1dy
dx - x dx 1
dy dy _
dx’ dx_
m) Find the probability of getting sum of numbers is 9 with two dice. 02
Ans | S ={(L1)(1,2)(1,3)(L4)(L,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)
(5.1)(5.2)(5,3)(5.4)(5,5)(5.6)
(6.1)(6,2)(6,3)(6,4)(6,5)(6,6)}
n(s)=36 Vs
sum of numbers is 9
“ A={(4,5) (54) (3.6) (6,3)]
%
~n(A)=4
n(A
o (A) = (A)
n(s)
p(A)= — or0.111 1
36
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(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
1 n) An unbaised coin is tossed 3 times . Find the probability of getting two head 02
S={HHH,HTT ,THT ,TTH ,HTH ,HHT ,THH ,TTT}
Ans
~n(s)=8 2
A={HHT,HTH THH}
1
n(A)=3 Y
n(A)
P(A)=
n(s)
3
p(A)=—0r0.375 1
8
2 Attempt any Four of the following: 16
a) Find the equation of tangent to the circle X+ y2 +6x—-6y—7=0 atpointitcuts
the x — axis. 04
Ans x“+y +6x-6y—-7=0
curve cuts the x —axis .. y=0
X +6x-7=0
wx=1-7 A
points are (1,0) and (—7,0)
x2+y2+6x—6y—7:0
d d
‘.2x+2y—y+6—6—y=0
dx dx
dy
(2y-6)—=-2x-6
dx
‘ dy -2x-6 %
" dx 2y -6
at (1,0)
dy -2-6 4 e
dx 0-6 3
slopem = —
3
equation of tangent is
4
(y-0)=—(x-1)
3
3y=4x-4 1
4x-3y-4=0
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Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
2 a) at (-7,0)
dy -2(-7)-6 -4 2
dx 0-6 3
-4
slopem = —
3
equation of tangent is
(y-0)=—(x+7)
3
L3y =-4x-28
1
LA4x+3y+28=0
b) Discuss the maxima and minima of the function "tan x — 2x" 04
Ans Lety =tan x — 2x
dy 2 2
. —=5ec x—-2
dx
d’ 2 1A
" . = 2sec xsec xtan x = 2sec” xtan x
dx
d
consider —y:O
dx
sec’x-2=0
L secix =2 or tan’x-1=0 tanx=1o0r tanx = -1
1 1
" secx:\/Z_,—\/Z_ or COS X = —F—=,— —F—=
N
VY 4 T 3r T T 1
X ==, — or X=—— or X=—,——
4 4 4 4 4 4
VA
at x = —
4
d? T V4 1
" ; =2sec’| — tan(—\: (2)(1)=4>0 72
dx L))
T
. function is minimum at x = —
4
Y
T T T
Yo, = tan —— —=1-—
4 2 2
T
at Xx=—— or x=-—
4 4
d? 3z 3 1
" Z:Zsecz(—\tan(— =-4<0 /2
dx )
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(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. | Q.N. Scheme
2 b) . . . 3z
- function is maximum at x = —
4
" ymaxztan(s—”\—s—”:—l—:a—” or —1-= Iz
L4J 2 2 2
. . (1 1)
C) Find the radius of curvature of the curve \/x_+ W:lat L_’_J 04
4 4
Ans \/;+\/;:1
1 1 dy %
+ —_— =
2\/; 2\/7dx
o _ Ay
dx \/;
I 1 dy 1 |
“[Nx =y | %
dzy_ | 2\/;dx \/_2\/X_J £
dx (\/;)2
[ 1 [ ) 1|
—|\/X_ L_\/;J_\/; |
aty |2y 2x |
dx’ - X
R
aly | 2 2dx]
dx’ - X
t(l 1)
at | —, —
ey
\F
by _ N4 _ .
dx £
{:
1 1
d’y _[_2_2} !
= =4
dx’ 1
4
3
[ (dy)' 2
|1+NJ |
) ) L dx J
~. Radius of curvature is p = >
d’y
dx’
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
2 c) L2 %
[1+(71) T
Cp =
4
p=0.707 Iz
d) Evaluate:jtansx dx 04
Ans Jtanex dx
1
:J'tandxtanzx dx /2
1
:J'tanAX(seczx—l) dx %
= J'tan“xsec2 X dx — Itan"x dx
1
:J‘tan4xsec2xdx—jtanzxtanzxdx %
4 2 2 2 yZ
:J‘tan xsec’ X dx—_[tan x(sec x—1) dx
= J'tan“xsec2 X dx—“tanzxsec2 X dx — J'tanzx dx]
4 2 2 2 2 %
:J'tan X Sec xdx—“tan X sec xdx—J(sec x—l)dx}
= J’tan‘lxsec2 X dx—“tanzxsec2 x dx — (tan x - X):|+C
put tan x =t ,
1A
. sec’ xdx = dt
'.I=J't4dtf['[t2dtfll}+c T, =tan x - X
t° It° |
:——L——I1J+c Ve
5 5
tan®x [ tan®x 1
= - -l |+c
s | s )
tan® x  tan’ x iz
= - +tan x—X+¢
5 3
e) Evaluate:J‘cos(Iog x) dx 04
Ans J'cos(log x) dx
Putlogx=t= x=c¢'
1
. —dx = dt
X
dx = xdt
1
~dx = e'dt %
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MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

WINTER - 16 EXAMINATION

Model Answer

Subject Code: 17301

Q. Sub Answer Marking
No. Q. N. Scheme
2 e) " :Je‘costdt V2
e 2
= ——(lcost+1sint)+c
1+1
X . 1
= —(cos(log x)+sin(logx))+c
2
OR
Jcos(log x) dx
Putlogx=t= Xx=e'
1
. —dx = dt
X
. dx = xdt Iz
. _ t
. dx =e dt %
L :Je‘costdt
%
t
=cost'[edt—J'Uedt—XJ 1
=costet—'|'el(—sint)dt
=coste’+J'elsintdt+c Iz
=coste‘+etsint—J'elcostdt+c %
1 =coste' +e'sint—1+c
2l =coste' +e'sint+c
%
et
o =?(cost +sint)+c
X
w1 = —(cos(logx)+sin(logx))+c Y
2
OR
Iz'[cos(log x) dx 1%
o ='|'cos(log x).1 dx
) :
~ 1 =cos(log x)J'ldx—J'Uldx—cos (log X)J dx %
(—sin(log x) )
'.I=cos(logx)x—_[x|#\dx 1
\ X )
~ I =xcos(log x)+J'sin(Iog x) dx
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WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
2 " I:xcos(logx)+.[sin(log x).1dx V2
(cos(log x)) VA
~ I =xcos(logx)+sin(log x)x—J‘x| — | dx
X )
1 =xcos(log x)+ xsin(log x)—_[cos(log x) dx
~ 1 =xcos(logx)+ xsin(logx)-1 %
221 = x(cos(log x)+sin(log x))
X
| :;(cos(log x)x + xsin(log x))+c Y%
2 04
f) Evaluate:| e * dx
(1+ tan x)(2 + tan x)
Ans J sec X dx
(1+tan x)(2+ tan x)
Put tanx =t 1
sec’ xdx = dt
d
(1+t)(2+1)
1 A B
Let = + %
(1+t)(2+t) 1+t 2+t
1=A(2+t)+B(1+1)
Putt=-1
1=A(1) iz
L A=1
Putt=-2
1
1=B(-1) %
B=-1
1 1 -1
. = +
(I+t)(2+t) 1+t 2+t
Iz
dt (1 1) :
I :j + dt
(1+t)(t+2) L1+t 2+tJ %
I =log(l+t)-log(2+t)+c
(1+tan x ) 1
1 =1log(l+tanx)-log(2+tanx)+c or | =log| ——|+¢
L2+tanxj
OR
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Model Answer Subject Code:

17301

Sub
Q. N.

Answer

Marking
Scheme

f)

Ans

2
sec X

dx
J(

1+ tan x)(2+ tan x)

Put tanx =t
sec’ xdx = dt
dt
| :J'—
(1+t)(2+1)
dt
=
t"+3t+ 2

2

(3)

. 9
Third term = ——= —
4

[
=)
«©

1]
5
«
—
—
+
N
N———

((1+tan x )
Il =log] ——|+¢
L2+tanxj

Attempt any FOUR of the following:

4

1
}[\/4x— x°

Evaluate:

2
4
Third term = u: 4
4

i

V2

16

04
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WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
3 a) 4 1 . 1
= X
o\/f(x274x+474)
= ! dx
o[- -]
:J‘ - L = dx .
o\ (2) = (x-2)
:[sinl{x_zﬂ 1
2
—sin’l(—4_2\—sin’l(—o_2\
) )
= sin (1)—sin’l(—1) V2
. r
22
1A
=7
OR
! 1
— dX
0'\/4x—x2
Thirdterm:ﬁ=4
4
! 1
= dx 1
'[\/4—(4—4x+x2)
:I . dx 1
0 \(2)" - (2-%)
Mo afz=x) T
eyl 1
L(2-4Y  (2-0)
= —SIn + Sin e
e .
= —sin (—1)+sin’1(l)
.
2 2 %
=7
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WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
3 b) X.sin X 04
Evaluatej—dx
! 1+cos x
Ans X.sin x
—, dx
01+cos X
1
" (7 = x)sin (7 - x) %
j dx
g 1+ cos’ (7 - x)
1
" (7 - x)sin x /2
J dx
o 1+ cos’ x
" zsin x " xsin x
Izj—2 x—.[— X
01+cos X 01+cos X
x Ya
7 sin x
'[ dx — 1
. 1+ cos’ x
7 sin X
21 = —zdx
01+cos X
when x - 0 to «
Put cosx =1t
t—> 1to -1
. —sin xdx = dt JA
sin xdx = —dt
Vs
-1
21 =—;zj dt
l1+t Y
-1
. _ -1
.21 = ﬂ[tan tl v,
221 = —;r[tan’l(—l)— tan’ll}
T T
SPTRR B
4 4]
| 7 Ve
4
c) Find the area of the loop of the curve y2=x2(1—x) 04
2 2
Ans | Y =x (1-x)
Yy =0
xz(l—x):O
x=0,1 1
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Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
3 c) b
AreaA:Iydx
1 1
A= J'x 1- xdx
g A:I(l—x)\/x_dx
1 1 1
A:J‘(l—x)xzdx
R V2
“ A:J‘| x? —x? |dx
oL )
[ s 5T
. A:}ﬁ_ﬁ{ 1
A
L2 2],
2 2
A= ———
3 5
4 Ya
~ A=— or 0.2667
15
OR
y? = xz(l—x)
y=0 1
AxT(1-x)=0 . x=0,11

y = xa/1- x

b
Area A = J' ydx

a

1
.'.A:fx 1- xdx

0

whenx - 0to 1l
Putl-x=t=1-t=x
t—>1to0

so—dx = dt
sodx = —dt
A= }(1—t)«/t_ (-dt)

0 £
LA =-[(1-t)t? dt

1
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Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
3 c) oL 3 2
A=—[]t? -t |dt
I\ )
[ 51
lt2 t2 |
A==
N 1
L2 21,
2 2
azo+|2 %)
Ls 5J %
=— or 0.2667
15
d) Solve: —=¢""" x* 04
dx
Ans d ‘-
LY oy
dx
B ey ”
dx Y
~e’dy = e*x’dx
" jeydy:Iexxzdx
iz
d 2
.eyzxzjexdx—_"( exdx—xﬂdx
SR
'.ey:exxz—J‘eXZde 1
'.ey:exxz—zjexxdx
1
'.ey:exxz—z[exx—J‘exdx} 72
y x 2 X X 1
e’ =e'x —2[xe —e ]+c
d 04
e) Solve(x—y)—y—x+y
dx
dy
Ans | (x—y)—=x+y
dx
d_y_ X+y
dx x-y
Puty = vx
d d
Doy Iz
dx dx
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WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
3 e) dv X+ vx 2
V+ X—=
dx X — VX
dv 1+v
V4 X—=
dx 1-v
dv 1+v
X — = -V
dx 1-v
dv l1+v-v+v’
o —
dx 1-v
d_v_1+v2 A
dx 1-v
1
1-v 1 %
. 2dv:—dx
1+v X
1-v 1
J' 2dv:J'—dx
1+v X
1 v 1
J'( —- z\dv=logx+c %
L1+v 1+v J
1 1
tan’lv——log(1+v2):logx+c
2
1 2
tan’l[l\——log 1+y—2 =logx+c %
Lx 2 L X
d 04
f) Solve:(1+x)—y—y:e3x(1+x)2
dx
dy 3x
Ans (I+x)—-y=¢e"(1+x)
dx
d 1
.‘.—y— =e3x(1+x) Y
dx 1+ x
1 . iz
P=- ,Q=¢e" (1+x)
1+ x
,de fidx
I.F.:e 1+x —e 1+x
1
I.F.:eflog(l+x):e|ogaz 1 1
1+ X
Solution is
yI.F.:'[QI.F.dx+c
1 a %
Ly =J'e (1+x) dx + ¢
1+ X 1+ x
) y :Ie3xdx+c
1+ X Y%
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Model Answer Subject Code: 17301

Sub Marking

Q. N. Answer Scheme
f) oy e’ 1

Attempt any FOUR of the following: 16

(_ V5-x 04

a) Evaluate:[ ————— dx

Jl-\/;+ 5-Xx

Ans I=}\/_5_X S (1)
1 NX +45-Xx
! 5-(1+4-x) 1
= dx
| '!‘\/(1+4—x)+\/5—(1+4—x)
-|=} V5 -5+ x dx
. 1\/5—x+\/5—5+x
4 J; y
'.l: dX """"""""""" 2 2
J;\/Sfx+\/; (2)

add (1) and (2)

4 4
o,
1 5-x

NPV S N iy
N )

221 = [ ——=———=dx
‘[\/;+\/5—x
4 Iz
so21 =J'1dx
w21 =[x] &
L2l =4-1
1
21 =3 g
3
|=; Y%
04

sin X.co0s X

b) Evaluate: dx

O = ™[N

2
COS" X +3COSX+ 2

sin X.cosS X

Ans dx

o = n [N

2
cos Xx+3cosx+ 2
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WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Q. Sub Answer Marking
No. Q. N. Scheme
4 b) -
when x -» 0 to —
Putcosx =t 2
t—>1to0
. —sin xdx = dt 1
wsin xdx = —dt
0
[ (A
LU +3t+2
0 t ) A
:—j—dt
L(t+1)(t+2)
t A B
Let = +
(t+1)(t+2) t+1 t+2
t=A(t+2)+B(t+1)
Putt=-1
~1=A(1) Y2
.A=-1
Putt=-2
-2=B(-1) V2
.B=2
t -1 2
= +
(t+1)(t+2) t+1 t+2
’ t 2 1
'.—I— :—J‘L Jdt
L (t+1)(t+2) t+1 t+2
_ %
—[Iog(lth)—Zlog(tJrZ)J1
~ 1 =(logl-2log2)-(log2-2log3) V2
~ I =-3log2+2log3
c) Find the area bounded by two parabola y2 =2x and x° = 2y 04
2
Ans | ¥ =2x oo (1)
x2=2y
2
X
Ly = —
2
eq.(1)=
2
(x*)
| — | = 2x
\2)
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Model Answer

Subject Code:

17301

Sub

Q. N.

Answer

Marking
Scheme

c)

i
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WINTER - 16 EXAMINATION

Model Answer Subject Code: 17301
Sub Marking
Q. N. Answer Scheme
c) b
Area A = [(x, - x,)dy
) 1
2( yi)
A= \«/2y——|dy
£\ 2)
2( i 2\
A:I\ 2y2—y—|dy
o\ 2 )
&) :
2y? oy’
A= 3 -
2 8
L2 Jo
( 3 ) Ya
| V2(2): (2)" |
A= 3 -—|-0
2 6 |
N 2 ) %
4
~A=— or 1.333
3
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4 d) [y 04
Solve: 4-— dx + —dy =0
T
[ ] 2
Ans 4—y—2 dx+—ydy—0
T
2 %
2 2
M 4—y—2 , N :—y
X X 1
oM 2y OoN 2y
oy 2 ox x’
oM ON %
oy ox
. exact D.E. is exact
Solution is
J-yfconstanl M dX * Jterms not containing 'x' N dy = ¢ 1
([ y?)
J' |4-—|dx+0=c
yfconstanl\ X )
y* !
TAdX+—=¢
X
OR
[ ‘] 2
4—y—2 dx+—ydy—0
T
[ yZT 2y dy
4——2 + ——=
L X J X dx
Put —=v
X
.y = VX 1
dy dv
L ——=V+ X—
dx dx
dv
'.(4—v2)+2v(v+x—\:0
)
) ) dv
T4 —-v +2v +2vx—=10
dx
) dv
“A4+v +2vx—=0
dx
dv
" 2vx—:—(4+v2)
dx
2v 1 1
2dv:——dx
4 +v X
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No. Q. N. Scheme
4 d) 2v 2
J' - dv——J'—dx
4 +v X
1
Iog(4+v2)=—logx+c
y )
Iog\4+—2|=—logx+c
x° ) Iz
e) Solve(yey—Zy)dx+(xe”—6xy —Zy)dy:O 04
Ans (yexy—Zy)dx+(xey—6xy —2y)dy:0
1
M =yeY -2y, N=xe¥-6xy’-2y %
oM X X oN X X 1
— = vyex+e¥ -6y’ , —=xey+e” -6y’
oy oX
oM oN %
oy ox
-. D.E. exact
Solution is
J' M dx+J' Ndy =c¢
y-constant terms not containing 'x"
I (y.exy—ZyS)dx+J'(—2y)dy=c %
y-constant
Xy 2
1
" y——2y3x—2y—:c
y 2
%
ne¥o2xy'—oyi=c
2
d d
f) Verify thaty’ = ax” is a solution ofx(—y\ —2y—y+ ax =0 04
deJ dx
Ans y? = ax’
d
w2 —y: 2ax
dx
1
dy ax
dx y
consider
2
d d
LH.S.= x(—y\ —2y—y+ ax
deJ dx
2
(ax ) ax
=X|—| —2y—+ax
vy y
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4 a’x’ 1
= X S—— 2ax + ax
y %
2 2
a’x
= X —ax %
ax
= ax — ax %
=0=R.H.S.
5 Attempt any FOUR of the following: 16
a) The probabality that a student passes H.S.C. exam is 2/3 and the probability that
he passes both H.S.C.and I.I.T. entrace exam is 14/45. The probability that he passes ‘
at least one exam is 4/5. W hat is the probability that he passes the I.1.T .entrance 04
exam?
2
Ans Given P (A)=—
3
P(ANnB) 14
A -
45
4
P(AuB)=—
> 1
P(B)="?
P(AuB)=P(A)+P(B)-P(ANnB)
4 2 14 1
—=—+P(B)-—
5 3 45
4 2 14
P(B)=——+=— 1
5 3 45
4
P(B)=— or 0.444 1
9
b) In 200 sets of tosses of 5 fair coins in how many ways you can expect 04
i) at least two heads.
ii) Atthe most two heads.
1 1
Ans p=—,Qq=—
2 2
n=>5

r

p(r): ncrprqn—

i) at least two heads

P(r):l—[p(o)+ p(1)]
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5 b 0 5-0 54 1
bl o (LY (Y7 s (1) ()]
=47 o| _ 1 _
RETYATY ) 2]
13 Ve
=—0r0.8125
No.of ways =200x0.8125=162.5~163
ii) Atthe mosttwo heads
P(r)=p(0)+p(1)+p(2) 1
2 5-2
1 1
=0.1875+ scz[—j {—j
2 2 iz
=0.5
iz
No.of ways =200x0.5=100
c) If 5% of the electric bulbs manufacturing by a company are defective, use 04
Poisson distribution to find the probability thatin a sample of 100 bulbs.
i) None is defective
ii) Five bulbs are defective (Given e’ = 0.007)
Ans p=5% =0.05
n=100
mean m =np =100x 0.05
m=5 1
efmml’
P(r)=
r!
i) None is defective
r=0 1
_5 0
e (5)
P(0)=
(0) o %
P(0)=0.007
ii) Five bulbs are defective
r=5
_5 5 1
e 5
P(5)= (5)
51
P(5)=0.1823 e
d X +1
) Evaluate:_[—2 dx 04
(x-1)
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5 d) X +1
J' — dx
Ans (x-1)
X—-1+2 1
:I — dx
(x-1)
(o _ )
:J_ X 12+ 2 2 dx 1
(x-1) (x-1)
(1 5 )
:J + ~ | dx Y2
x=1 (x-1)
2(x-1)
=log(x-1)+ (x-1) +c 1
-1
=log(x-1)- 2 +c %
x -1
OR
X+1
J' — dx
(x-1)
Let X+1 A B
e = +
(x-1)" x-1 (x-1) %
x+1=A(x-1)+B
Putx =1
2 =
B =2 V2
Putx =20
1=A(-1)+B
=A(-1)+2 iz
T A=1
X+1 1 2
= +
(x-1) x-1 (x-1)
X+1 ( 1 2 ) 1
J 2dx=j + — | dx
(x-1) x-=1 (x-1)
(1 5 )
=J' + dx
et
2(x-1) "
=log(x-1)+ +c 1
-1
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5 d 2 iz
) =log(x-1)- +c ’
x—-1
OR
X+1
J — dx
(x-1)
X+1
_'[x —2x+1
:—I 2x+ 2 1
x’ —2x+1
1 . 2x-2+4
=—'[ dx
2° x  —-2x+1
1
1 2% - 2 1 Y2
== I - X dx+4J’ dx\
2 X" —2x+1 X - 2x+1 J
( )
1 2X -2
== [ X dx+ 4] dx Y
2 X" —-2x+1 -1)
-1
1( (X—l) \
=—|log(x —-2x+1 4 +C
S| tos ( ) » J 1
1 4
=—(Iog(x2—2x+1)— \+c 1
ZL x—1J
%
e) Evaluate:jsin 5Xxc0s3x dx 04
0
A
Ans Isin5xcos3x dx
0
1; Iz
:—J'Zsin5xcos3x dx
20
H
1 . . 1
= —J'(5|n(5x+3x)+sm(5x—3x)) dx
2
0
L
:—J'(sin8x+sin2x) dx
20
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5 e) z 1
1] -cos8x cos2x ]2
2| s 2 JO
1[cos8x cos2x]2
== +
2L 8 2 JO
(7 (7 ]
‘0058 — c0s 2 |
L J L J cosO cosO| 1
2\ 8 2 8 2 |
1[cosd4r cosz cosO cosO]
= - — + - —
2| s 2 8 2 |
11 (1) 1 11
= - - —+ — — . —
z‘Ls 2 8 2J
1 Vs
2
f) Evaluate:J’ex.sin 4x dx 04
Ans J‘exsin4x dx
I:J‘exsin4x dx
; (¢ o, d \ %
'.I:sin4xJ‘e dx—J' J'e dx.—sin 4x | dx
ChAT
1
| =sin 4xex—J'excos4x.4 dx
1 =sin 4xex—4'[excos4x dx
[ d ]
1 =sindxe -4 cos4xex—.|'( exdx.—cos4x\dx V2
{ e
1
| =sin 4xex—4[cos4xex—jex(—sin 4x.4) dx]
1 =sin 4xex—4[cos4xex+4j'exsin 4x dx}
| =sin 4xex—4excos4x—16.[exsin 4x dx
Y%
1 =sin4dxe—4e*cosd4x—161
171 =sin4xe” —4e* cos4x
e’ %
1l =—(sin4x-4cos4x)+c
17
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6 Attempt any FOUR of the following: 16
a) Two six face unbaised dice are thrown .Find the probability that the sum of the
numbers shown is 7 or productis 12. 04
Ans S ={(1,1)(1,2)(1,3)(2,4)(1,5)(1,6)
(2,1)(2,2)(2,3)(2,4)(2,5)(2.,6)
(3.1)(3.2)(3,3)(3.4)(3.5)(3.6)
(4,1)(4,2)(4,3)(4.4)(4.5)(4.6)
(5.1)(5,:2)(5:3)(5.4)(5.5)(5.6)
(6.1)(6,2)(6,3)(6,4)(6,5)(6.6)} !
n(s)=236
sum is 7 or productis 12
w A={(16)(2,5)(3.4)(43)(2,6)(5.2)(6,1)(6,2)] .
n(A)=38
n(A)
P(A)=
n(s)
8 2
p(A)=— or 0.222
36
b) In a sample of 1000 cases , the mean of certain testis 14 and standard deviation 04
is 2.5. Assuming the distribution is normal. Find
i) How many students score between 12 and 15?
ii) How many students score above 18?
(Given:A(0.8)=0.2881,A(0.4):0.1554,A(1.6):0.4452)
Ans Given
;:14,0' =2.5
X - x
7 =
o
i) Forx=12
12-14
Z = =-0.8
2.5
Forx =12
15-14 %
7= =0.4
2.5
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6 b) p = (areabetween —0.8 and 0.4)= A(-0.8)+ A(0.4)
=0.2881+0.1554
1
No. of students =1000x 0.4435 = 443.5 ~ 444 Ve
ii) Forx =18,
18-14
z = =16 2
2.5
p = (areaabove 1.6)=0.5-A(1.6)
=0.5-0.4452 1
=0.0548
Iz
. No.of students =1000x0.0548 =54.8 ~ 55
c) A metal wire 40 cm long is bent to form a rectangle. Find its dimensions when 04
its area is maximum.
Ans Let length = y,breadth = x
Perimeteris 2x+ 2y =40
1
“X+y=20 %
y =20-x
Area is A = xy
wA=x(20-x)
2 1
~A=20x-x
dA iz
. ——=20-2x
dx
2 iz
d A
dx’
. dA
Consider — =0
dx
. 20-2x=0 Iz
~x=10
~at x=10
4’ %
= -2<0
dx
o Ais maximum when x =10
o breadth x =10
length y =10 %
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6 d) Find the equation of normal and tangent to the curve y = 4.x.e" at origin. 04
Ans | v =4xe
d
'.—y—4(xex+e) /2
dx
at (0,0)
d 1
~.—y—4(e°)=4 %
dx
1
.. slope of tangentm =4 %
Equation of tangent is
Y=y =m(x-x)
y-0=4(x-0)
y:4x 1
4x -y =0
1 1 1 1
~. slope of normal =-—=-—= - — /2
dy w4
dx
0=~ =(x-0)
y-0=-—(xX-
4
4y = —X
X+4y=0 1
1 2 2 . 04
e) IfP(A)=—,P(B')=—,P(AuB)=— ,findP(A'nB') & P(A/B)
2 3
Ans

:1—P(A B)
2
=1-—
3
1
=—0r0.333
3
P(B):l—P(B‘)
2
=1- —
3
1
3
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6 e) 2 1 1 2
—=—+—-P(ANnB)
3 2 3
1 1 2
“P(ANB)=—+—-—
2 3 3
P(A B) t !
. N = ———
2 3 1
i
P(A B) !
N =—
6
P(ANnB)
P(A/IB)= —
P(B)
1/6 1
1/3
=—o0r0.5 1
2 V2
f) The probability that a pen manufactured by a company will be defective is 1/10. 04
If 12 such pens are manufactured , find the probability that:
i) Exactly two will be defective
ii) At least two will be defective
iii) None will be defective
Ans Givenp=1/10=0.1
1
g=1-p=0.9 %
n=12
p(r): ncrprqnfr
i) Exactly two will be defective,r = 2
p(2)="c,(0.1) (0.9)" "
p(2)=0.2301 1
ii) Atleasttwo will be defective
1-[p(0)+p(1)]
=1—[“c0(o.1)°(o.9)“’°+ 12c1(0.1)1(0.9)“’1} 1
= 0.3409 V2
iii) None will be defective,r =0
p(0) = "*C,(0.1)" (0.8)"
p(0)=0.2824
1
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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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