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

WINTER- 2017 EXAMINATION subject| 17301

Model Answer

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 the radius of curvature of the curve y = x° at (2,8) 02
Ans | y=X
Y g
dx
2 1
d—g =6X %
dx
at (2,8)
Y1
dx
d?y
T %
) 3
2
{1+(dyj }
_ i dx
.. Radius of curvature is p = d—zy
dx?
3
[1+(22)" %
T
. p=145.50 v
b) Find the point on the curve y = 7x—3x?, where the inclination of the tangent is 45° 02
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Q. Sub Answer Marking
No. Q. N. Scheme
1. b) y =7x—3x?
Ans ,'.ﬂ:7—6x iz
dx
S.m=7-6X
Given inclination of the tangent is 45°
-.m=tan45°
Y
m=1
7-6x=1
—6X=-6
1
x=1 &
ny=4 iz
~.pointis (1, 4)
c) | Evaluate: Ix.sin X dx 02
Ans J.x.sin X dx
. . d
=xjsm xdx—J.( sin xdx.&xjdx %
:x(—cosx)—_[(—cosx).ldx Yot Vs
=—XCOSX+SinX+C V2
d) Evaluate: je“"gx dx 02
Ans J'ezmgx dx
:'[e"’gx2 dx %
:J.x2 dx %
3
=" 4ic 1
3
e) | Evaluate J'sin2 x dx 02
Ans _[sinz xdx
_ J-l—cos 2% dx 1
2
1 ( sin ZXj
=] x— +C 1
2 2
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1. f
) Evaluate: j & 02
J4-9x?
4-9x?
3 ax
(2) ~(3x) '
:sinl(s—xj.l+c 1
2 )3
OR
J' dx
4-9x?
1 dx
== Y
O
3
—lsinl{i}tc 1
2
3 (5
—lsm‘l[3—xj+c
3 2 %
2
9) Evaluate: _[sin X €os X dx 02
0
2
Ans jsin X cos X dx
0
12
=—_[25inx cos X dx
2 0
2
= l'[sin 2X dx Iz
2
0
:1(—C082X-lj2 1A
2 2 ),
1
:—Z(cow—coso) A
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1. g) 1
=-=(-1-1
S(-1-1)
1 .
2 2
OR
2
Isin X C0S X dx
0
. whenx > 0to Z
Put sinx=t 2
t—>0tol 2
.. Cos xdx = dt %
1
~ [t
0
[T %
2 0
1,
_E[t }o
1
==(1*-0
5 (1-0)
_1
=3 ,
h) Find the area under the curve y = x* from x =0 to x = 3 with x-axis 02
b
Ans AreaA:jydx
3
:.[xzdx %
0
[T %
3 0
33
=|—-0 1
_z
3
=9 ”
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1. i) T g 02
Find the order and degree of the equation 1+(_y] = —Z
dx dx
) 5
3 2
Ans p{ﬂ) = M
dx dx?
. Order =2 1
5 3
1{%]3 _g[ 4
dx dx?
.. Degree =3 1
2
)| Verify that y = log x is a solution of xd—¥+ﬂ =0 02
dx® dx
Ans |y =logx
! Z
dx x
d’y 1
T %
2
LHS.=x3Y &
dx® dx
(%)
=X| - |[+=
X X
1 1
=——+4—
X X
=0=R.H.S. 1
OR
y =log x
oy _1
dx X Ve
Xﬂ =1 Iz
dx
d’y dy
SX—= 1)=0
e o ® 1
2
xd—¥+ﬂ =0
dx dx
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1. k) Find the probability of getting sum of numbers is 9 with two dice. 02
ans | S=1{(11)(12)(13)(14)(15)(1.6)
(21)(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 v
sum of numbers is 9
~A={(45) (54) (36) (6.3)}
n(A)
A=—"
P(A) n(s)
p(A):i or 0.111 1
36
1) Three fair coins are tossed. Find the probability that atleast two heads appear. 02
S={HHH,HTT,THT,TTH,HTH,HHT,THH,TTT}
Ans .'.n(S):8 Y
atleast two heads
A={HHH,HTH,HHT , THH} .
n(A)=4 2
n(A)
LPp(A)=—
n(s)
4 1 1
A)=—==o0r05
p(A) 53 or
2. Attempt any FOUR of the following: 16
2
a) | Evaluate: S€C X d
va uaeJ.(1+tan x)(2+tan x) X 04
sec” X
d
Ans I(1+tanx)(2+tanx) X
Put tanx =t
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2. a) sec? xdx = dt 1
, dt
”-[(1+t)(2+t)
1 A B
Let (1+t)(2+t):1+t+2+t
1=A(2+1)+B(1+t)
Putt=-1
1= A(1)
LA=1 1
Putt=-2
1=B(-1)
B=-1 1
) 1 _ 1 N -1
C(L+t)(2+t) 1+t 2+t
dt 1 -1
'.'J‘(1+t)(2+t):I(l+t+2+tjdt
~=log(1+t)-log(2+t)+c %
1+tanx 1
~.=log(1+tanx)—log(2+tanx)+c or :Iog(2+tanxj+c V2
OR
J~ sec” x d
(1+tanx)(2+tanx)
Put tanx =t
sec? xdx = dt 1
, dt
”J.(l+t)(2+t)
dt
:-[t2+3t+2
Third termzﬁzg
4 4
-] d; 5 %
t"+3t+———+2
4 4
:_[ dt ,
(3)-(2) |
2 2
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2. a) 3 1
N 1
= log +C
1 3 1
2| = t+=-+=
2 2 2
=log (ﬂjJrc
t+2 %
_log 1+tan x ‘e
2+tan x %
b) Evaluate:jcos(log X) dx 04
Ans _[cos(log x) dx
Putlogx =t = x=¢'
ALk —dt
X
- dx = xdt
s.dx =e'dt 1
I e' costdt
t
= (1cost+1sint)+c 2
1+1
—i(cos(lo x)+sin(logx))+c
=3 g g 1
OR
fcos(log x) dx
Putlogx=t= x=¢'
ALk = dt
X
- dx = xdt
s.dx =e'dt 1
= _[et costdt
d
=cost|e'dt— || |e'dt—cost | dt
Jetat | fetae Seoost
=cost €' —je‘ (—sint)dt
= cost e‘+J'e‘sintdt+c 1
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2 b) | =cost e +¢' sint—J'et costdt +c
oI =coste +e'sint—1+c 1
-2l =cost e' +e'sint+c
t
ool :%(cost +sint)+c
o :g(cos(logx)+sin(log X))+c 1
OR
I:J.cos(logx) dx
ol :J'cos(log x).1dx y
d
s = | ldx— || | 1dx— I d 1
cos( ogx)J‘ X j(_[ xdxcos( 0g x)j X 1,
ol :cos(logx)x—Jx(W} dx &
.1 =xcos(log x)+Isin(Iog x) dx v,
.1 =xcos(log x)+jsin(|og x).1dx %
L _ cos(log x)
ol _xcos(logx)+sm(|ogx)x—fx£fJ dx y
. I =xcos(log x)+ xsin(log x)—jcos(log x) dx
.1 =xcos(log x)+xsin(logx)—1+c Y
- 21 =x(cos(log x)+sin(log x))+¢
o :g(cos(log x)+sin(logx))+c v
) | Evaluate J‘xtan’1 xdx 04
Ans j x tan~* xdx
d
=tan~" x | xdx— dx —tan~'x |d
anx - [ [xox S tan o )
LoxXE exr 1
=tanx - 21+ X2 1
2 2
=X—tan‘1x—lfl+x ;ldx %
2 27 1+x
X, 41 1
=—T1t -——11- d 1
g 21( 1+x2j " %
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2' C) X2 —1 1 -1
:?tan X—E(x—tan x)+c .
d) Find the maximum and minimum value of y = 2x* —3x*> —36x +10 04
Ans | Let y=2x>—-3x*-36x+10
dy ...
S.—=6X"—-6Xx—36 1
dx 7
d?y
v =12x-6 A
Consider Q:O
dx
6x*—6x—36=0 Y%
x> —x—-6=0
S X=-20rx=3 %
atx=-2
d’y
d?:lZ(—Z)—6:—30<O yz
Sy Is maximum at x = -2
Yoo = 2(-2)° =3(-2)" —36(-2)+10
=54 A
at x=3
d’y
—=12(3)-6=30>0 V2
dX2 ( ) /
sy isminimumat x =3
Yo =2(3)" =3(3)" —36(3) +10
=71 %
. . 11
e) Find the radius of curvature of the curve \ﬁﬂﬁ =1at (Z'Zj 04
Ans \/;+W:1
L1y,
Loy %
dx  Jx
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2 e) 1 dy \/—
d? 2[ dx V7 2Jx ”
S
_ \/? .
— [ . B, y -
vy f{ B)-5 5
dx? X
iy "
d’y _ 2 24x }
dx? X
~at [E,ij
4 4
Ui
d_ N4_ %
dx 1
4
{_1_1} |
dy |2 2], &
dx’ 1
4
3
{L{dyj }
) ) dx
. Radius of curvature is p = =———
d’y
dx?
5 %
[1+(—1)2}2
Lop= —4
- p=0.707 e
f) Find the equation of tangent and normal to the curve x*+3xy+y” = 5at (1,1) 04
Ans | X*+3xy+Yy>=5
dy dy
2X+3| X—+Vy [+2 =0 1
( dx y] Yo %
x+3x Y iayoy Y g
dx dx
dy
3X+2y)—=-2x-3
( y) dx y
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2. f) dy _—2x-3y
dx  3x+2y %
at (1,1)
dy_—2()-3(1) ,
Tdx o 3(1)+2(1) ’
..Slope of tangent m =-1
Equation of tangent is
Y-¥%.= m(x— Xl)
y—1=-1(x-1)
X+y-2=0 1
-1 -1
slope of normal is =—=—=1 .
P m -1 7
Equation of normal at (1,1) is
y—1=1(x-1)
X-y=0 1
3. Attempt any FOUR of the following: 16
. dy 2
a) | Solve: d—:(4x+y+1) 04
X
Ans | dy )
—=(4x+y+1
dx ( y+1)
Put4x+y+1=v %
4+ﬂ = dv %
dx dx
dy _dv_
dx dx
ﬂ_4 =V?
dx
dv.
—=Vv'+4 1
dx %
dv
= dX 1
vi+4 %
J‘ dv _ J‘dx A
Ve +4
dv
Ivz 127 Id
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3. a) 1 _l(vj
“tan| = |=x+cC 1
2 2
.'.ltanl[‘b(+—y+lj:x+c v
2 2
b) | Solve : (x*+y?)dx—2xydy =0 04
Ans | dy x*+y?
dx  2xy
Puty =vx ,
Wy A
dx dx %
vaxdV_ X% +Vv2x?
dx  2x(vx) %
dv x2(1+v2)
Vb X—=—— 2
dx 2vx*
dv  1+V?
V4 X—=
X 2v
dv 14V
dx 2v
dv _1+vi-2v?
dx 2v
dv_1-v?
dx 2v
2y =L ax %
1-v X
I 2V2dv= L ax Y
1-v X
—~log(1-v*)=logx+c 1
y2
—Iog(l—7J:Iogx+c 1%
c) Solve:(2xy+ yz)dx+(x2+2xy+sin y)dy:O 04
Ans | (2xy+y?)dx+(x*+2xy+siny)dy =0
M =2xy+y> , N=x"+2xy+siny
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3. C) oM OoN
E=2X+2y y &:2X+2y 1/2+1/2
M _aN
oy ox
. D.E. exact 1
Solution is
j M dx + ~ Ndy=c
y—constant terms not containing'x'
. 2 : _
..Iy_constant(2xy+ y*) dx+jsm ydy=c .
X2
.'.2y?+ y*x+(-cosy)=c 1
S X2y +xy®> —cosy=c
d) | Find the area of the circle x? + y? =16 using integration . 04
Ans | X2 +y* =16
Sy =16-x°
Sy =47 =X
L Aty=0, 4-x*=0
SX=-4,4 1
b
S A= 4I ydx
[ 4
A=4 J«/42—x2dx} %
L0
[ (4 “
X 2 2 -1 X
A=4| —/(4) =X +——sIin""| —
2 (4) 2 (4]} 1
L 0
A=4 ?sin‘l(l)—o} %
A=32Z %
2
A=167 "
€) 2 dx
Evaluate
-([5+4cosx 04
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e
3 ) Put tan—=t
1-t° 2dt
CosX=—— , dx
+t 1+t
when x > 0to ~
2 1
t—>0tol
_j 1 2dt 1
054 4 1-t2 )1+t %
1+t°
1
dt
! 5(1+t2 +4(1 t?)
1
j dt
< 5+5t% +4 -4t
1
Ya
=25
j 1
ot +(3)
1
ol _2 tanl(Ej 1
3 3/,
ol _2 tanl(lj—tanl(gj
3 3 3
oo :gtanl(lj 1
3 3
2
f) Evaluate: J'; dx 04
01+\,’tanx
A P
ns | Letl=|——+—— dx
£1+\/tanx
2
1
| = dx
£1+ sin x %
COS X
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Q. N. Answer Scheme

f)

0 _i \J/cos X
0

Jcos x ++/sin x

Y

Il
O =[N
(@]
o
7
/N
NN
|
' >
~_
o
>

i

z z
2 2
.'.I+I:I dx+I
5 \COS X +4/sin X 2 \/Sin X +/cos x

-ZI—T‘/COSXJ”/SMX dx %
N + \/COS X ++/sin X
2
w21 = [1dx %
0
21 =[x]; %
VA
2l =—-0 A
5 iZ
==
S 2 Z
Attempt any FOUR of the following: 16
¢ J5-x
a Evaluate | —————— dx
) -!. X +/5—X 04
. 59—X
Ans | | = dx——————- 1
?!_‘\/;-i- 5—X ()
F 5-(1+4-
=] (1+4-%) dx %
1 1+4-X+,[5-(1+4-x)
4
1 5—x+\/;
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4. a) add (1) and (2)
4 j 4
I+I=J.de +J'de
X +/5- 2 5—x++/x
2l = j“5 X+*F 1
) B x
] =j1dx %
1
4
s20=[x]; %
n2l=4-1 %
n21=3
1=3 %
2
b) Evaluate: X dx
f (-1)(x+2) o4
Ans X
dx
J‘(xz—l)(x2+2)
Put x* =t
oL 2xdx = dt
xdx:ﬂ %
2
) 1.[ dt
27 (t-1)(t+2)
1 A B
Let =
° (t-1)(t+2) t1 t+2
1=A(t+2)+B(t-1)
Putt=-2
1-B(-3) . B=-= 1
3
Putt=1
1= A(3) ~ A=l 1
3
11
1 _3 .3
(t-1)(t+2) t-1 t+2
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No. | Q.N. Scheme
4. b) 1 1
1 dt 1¢/ 3 3
— == = +—= [dt
Zj(t—l)(t+2) 2j t-1 t+2
1(1 1
=—| =log(t—-1)—=log(t+2) |+cC
5 (roalt-n-Foa(t+2) ) 1
_1 2 2 1/2
—E(Iog(x ~1)—log +2))+c
©) Find area enclosed between the parabolas y? = 4x and x* = 4y 04
Ans | y?P=4x = - (1)
x> =4y
X2
x2 Y
eq" (1):{Tj =4x
4
X _ax
16
x* = 64x
x* —64x=0
x(x3—64):0
x=0,4 1
b
AreaA:j(yl—yz)dx
4 X2 1/
4 1 2
.'.A=I 2x2 — X |dx
0 4
4
3
2x2 X°
LA=s| D 1
3 12
2 0
2(4)2 (4)
2
P O R O "
3 12
2
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No. | Q.N. Scheme
419 A:% or 5.333 1
OR
y2=4X = (1)
X2 =4y - (2)
2
x=¥
4
eq".(2)=
2
y2
2| =4
o)
y4
R
1 y
y* =64y
y'—64y=0
y(y3—64):0
y=0,4 1
b
AreaA:J.(xl—xz)dy
4 yz
A=||2{y—-—|d )
26
4 1 2
2.y
~A=|]2y2-=—|d
o5 Jr
4
3
3
AA=| LY 1
312
2 0
3 3
ac| 242 (41 %
3 12
2
.'.A=E or 5.333 1
3
d) ; 2 2 ; ; dy ’ dy 04
Verify that y° = ax” is a solution of x i —2yd—+ax=0
X X
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No. Q. N. Scheme
4. d | y’=ax’
.'.ZyQ:Zax
dx
Oy _ax
..dX y 1
consider
2
L.H.S.:x(d—yj —2yﬂ+ax
dx dx
2
:x(%j —2y%+ax 1
y y
2,2
= X———2ax+ax
2,2
—x22 _ax 1
ax
=ax —ax
=0=R.H.S. 1
dy
e) Solve the D.E. xlog xd—+ y =2log x 04
X
A
dx xlogx x
S P= andQ:z
xlog x X
J’idx
IF =g ¥ =999 _ |og x 1
.-.y-|F=jQ-|Fdx+c
y-Iogx:'[glogxdx+c 1
X
1
put logx=t .'.;dx=dt A
y~|ogx:2jtdt+c
t2
y~|ogx:2~5+c %
y~|ogx:(logx)2+c %
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4, f) 2
Solve:[4—y—2} dx+ﬂdy:0 04
X X
2
Ans {4—y—2}dx+2—ydy:0
X X
Comparing with Mdx+ Ndy =0
2
M=4-L  N=Z
X X
oy X2 OX X
M _oN
oy X
.. D.E. is exact 1
Solution is
j M dx + ~ Ndy=c
y—constant terms not containing 'x"
y2
~ (4——2] dx+0=c 1
y—constant X
2
4x+y— =C 1
X
OR
2
{4—%}dx+—ydy:0
2
{4 - y—z} + 2y dy =0
X X dx
Put P Vv %
X
y = VX
AL %
dx dx
.'.(4—v2)+2v(v+x%J:O 2
dx
2 2 dv
SA-v 4+ 2ve +2vx—=0
dx
A4 V? +2vxﬂ:0
dx
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: f
4 ) .'.2vx%:—(4+v2)
dx
szdv:—ldx %
4+v X
2V 1
dv=—|=dx 1
J.4+v2 J.x 7
log(4+Vv*)=—logx+c 1
y2
Iog{4+7j:—logx+c v
S. Attempt any FOUR of the following: 16
a) Two cards are drawn in succession from a pack of 52 cards. Find the chance that the 04
first card is a king and the second is a queen , if the first card is
(i) replaced
(i) not replaced
Ans (i) With replacement of first card
There are 4 King cards in 52 cards
P (first card is king) = 4_1
52 13
This card is replaced and the Queen card is drawn
: 4 1
.. P(second card is Queen)=—=—
( Q ) 52 13
. L . 1 1 1
- P(first card is king ) x P (second card is Queen)=—x-—=—
( 9)<P( Queen) = 213 ~ o9 2
(i) Without replacement of first card
P (first card is king) = 4_1
52 13
The card is not replaced
. P(second card is Queen) :Sil
. . . 1 4 4
- P(first card is king ) x P (second card is Queen )= —x —=—
( 9)xP( Q ) 13 51 663 2
b) If 5% of the electric bulbs manufacturing by a company are defective, use 04

Poisson distribution to find the probability that in a sample of 100 bulbs.
1) None is defective
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b)
Ans

Ans

ii) Five bulbs are defective (Given e =0.007)

Given p =5% =0.05
n=100

mean m=np=100x0.05 ..m=5

r!
1) None is defective
r=0
e*(5)
0!
P(0)=0.007
i) Five bulbs are defective
r=>5

P(0) =

1%

1%

In a certain examination 500 students appeared . Mean score is
68 and S.D. is 8. Find the number of students scoring

i) Less than 50

i) More than 60

(Given that area between : z=0to z=2.25is 0.4878 and

area between :z=0toz =115 0.3413)

Given

X =68,
X — X

71=——

O
i) For x=50

X—X  50-68

c=8 N=500

=-2.25

(o}
p(x<50)=A(z<-2.25)
= 0.5—-A(2.25)
=0.5-0.4878
=0.0122
.. No. of students =500x0.0122 =6.1~ 6

04

Iz

V2

Iz
Iz
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5. C) i) For x =60
X=X _ 60—68:_1 1y,
o 8
p(x>60)=A(z>-1)
=05+ A(l) 1
=0.5+0.3413
=0.8413 iz
.. No. of students =500x0.8413 =421 %
d) Evaluate:J'eX.sin 3x dx 04
Ans | | :J'exsin3x dx
. d .
1 =sin3x|e*dx — e*dx.—sin3x | dx Y%
Jerac- [ fera L sinax)
ool :sin3x-ex—jeX cos3x.3 dx 1
o1 =sin3x-¢e* —3J‘eX cos3x dx
H X I X X d
-1 =sin3x-e* —3| cos3xe —J' Ie dx.—cos3x | dx %
i dx
1 =sin3x-e* —3[ cos 3xe* —Iex (—sin3x.3) dx] 1
Sl =sin3x-¢e* —3_0053xeX +3Iexsin 3x dx]
Sl =sin3x-e* —3e* cosBx—QIeXsinsx dx
o1 =sin3x-e*—3e*cos3x -9l )
101 =sin3x-e* —3e* cos3x
X .
Sl =—(sin3x—-3cos3x)+cC %
o ) Z
3
e) Evaluate:jsin 3xcos3x dx 04
0
3
Ans | .. 1 :Isin 3xcos3x dx
0
12
2 =—j23in3xcos3x dx 1
2 0
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5. e) :
= %I(sm(3x+3x)+sm(3x 3x))d 1
0
1% 1%
o= —I(sm 6x+sin0x) dx OR ..I= j in2(3x) dx
20 20
12
.'.I:EI sin 6xdx (sin 260 = 2sin §-cos §)
0
:1[—cosﬁx 2 1
6 I
1 cos6x |2
2 6 |,
_ T
cos6| —
1 (2) cosO .
- %
2 6 6
1 COSSiZ'_COSOil
6 6
1 1
- _=-_= Y
L 6 6}
____—_1}
2| 3
1 ,
6 2
f) Solve the DE : jy e 2 4 x%e ™ 04
X
AnS y:e3x—2y+x28—2y
dx
2o gty g 1
dx
dy -2y 3x 2
2 =e Y (e¥+x
o = (e x)
My = (™ + xz)dx 1
jezydy J'e +x? 1
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5. f) e” e X
—=—+—+C 1
2 3 3
6. Attempt any FOUR of the following: 16
a) Find the equation of tangent and normal to the curve y =t —% and x = % , 04
whent =2
1 1
Ans | x=Z,y=t —-=
t y t
1 3
whent=2 ,x==,y=— %
2777 ’
point is (1 §J
22
dx 1 dy 1 t*+1
—=—=  Z=1+= = YtYs
dt  t*  dt >t
2
dy (t +1)/
dy _ At: t2
dx -
dx At %2 ,
dy ) i
— = —(t°+1
o - (Y
dy
..Slope of tangentatt =2, Fri m=-5 %
X
.. the equation of tangent is
3 1
SLy——=-5x-= A
y-3=-5(x-3) ’
5 2y—-3=-10x+5
- 10x+2y-8=0
S5X+y—-4=0
-1 -1 1 %
~.slope of normalis=—=—==
m -5 5
.. the equation of normal is
3 1 1
v x—= %
o ==l X
-3-30-3)
.'.5y—E:1(x—ij
2 2
S X=5y+7=0
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6. b) | A metal wire 36 cm long is bent to form a rectangle. Find its dimensions when 04
its area is maximum.
Ans | Let length = y,breadth = x
Perimeter is 2x+2y =36
S X+y=18 1
y=18-Xx
Area is A= xy
S A=x(18-x)
S A=18x—x° 1
d—A =18-2x Y
dx
SEA %
dx?
Consider 9A =0
dx
~.18-2x=0 %
SoX=9
satx=9
d°A =-2<0
dx?
. A'is maximum when x =9 Z
.. breadthx =9
lengthy =9 A
c) Two six face unbaised dice are thrown .Find the probability that the sum of the 04
numbers shown is 7 or product is 12.
Ans | S={(11)(12)(13)(1,4)(15)(L6)
(2.1)(2,:2)(2,3)(2,4)(2,5)(2.6)
(31)(3.2)(3:3)(3.4)(3.5)(3.6)
(41)(4.2)(4.3)(4,4)(4.5)(4.6)
(52)(5.2)(5:3)(5,4)(5.5)(5.6)
(6,1)(6.2)(6.3)(6.4)(6.5)(6.6)}
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6. c) n(s)=36 1
sum is 7 or product is 12
- A={(1,6)(2,5)(3,4)(4,3)(2.6)(5,2)(6,1)(6.,2)}
.'.n(A)=8 1
n(A)
A=—"/
"M s)
p(A)=E or 0.222 2
36
d) | 1fP(A)=1 P(B)=1P(AnB)=L findP(ANB)
2 3 12 04
Ans | P(AUB)=P(A)+P(B)-P(ANB)
11 7
P(AUB)==+=——
(AVB)=3+371 2
3 1
~P(AUB)=—== 1
(AVB)=33-3 &
~P(ANB')=P(AUB)'=1-P(AUB)
.'.P(A'mB')=1—% 1
Con 3
~P(ANB)== %
4
e) In 200 sets of tosses of 5 fair coins in how many ways you can expect 04
1) at least two heads.
i) At the most two heads.
Ans 1 1
pZE,QZE
n=5
p r)zncrprqn—l’
1) at least two heads
P(r)=1-[p(0)+p(1)]
0 5-0 1 5-1
:1{%0(3) (lj +5c1(1j (1] }:1—0.1875 1
2)\2 2)\2
=E or 0.8125 V2
16
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6. e) No. of ways =200x0.8125=162.5~163 %
ii) At the most two heads
P(r)=p(0)+p(1)+p(2)
P(r)=p(0)+p(1)+p(2
2 5-2
=0.1875+ °C, (lj (Ej 1
2)\2
=05 72
No. of ways = 200x 0.5 =100 iz
) A problem is given to a three students Ram , Shyam and Amit, whose 04
chances of solving it are %,%and% respectively. If they attempt to solve
a problem independently , find the probability is solved
by at least one of them.
ANS | Given Probability of Ram is p(A):% p(A'):l—%:% %
- : 1 , 1 2 Yy
Probability of Shyam is p(B):é p(B ):1—5:5 2
. - 1 , 1 3 y
Probability of Amit is p(C):Z p(C ):1_Z:Z 2
Problem is not solved by each of them
p(A'NB'NC")=p(A")xp(B")xp(C")
2123 %
2 3 4
=— or =025 %
Problem is solved by at least one of them
=1-p(A'nB'nC")
1
=1-=
2 1
=§ or =0.75 V2
OR
. . . 1 , 1 1 1
Given Probability of Ram is p(A):E p(A):l_EZE e
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° D Probability of Shyam is p(B)—l p(B')—l—l—g
3 3 3 &
- - 1 . 1 3
Probability of Amit is p(C)=Z ~p(C )=1_Z=Z %
. p(Problem is solved by at least one of them)
=p(AUBUC) %
=1-p(AuBuUC) v
=1-p(A'nB'nC") v,
_1-( 1,22
23 %
-1
4
3
=2 or 0.75 v
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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