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SUMMER - 2016 EXAMINATION
MODEL ANSWER

Subject: APPLIED MATHEMATICS (AMS)
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 the candidate and those in the 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 the model
answer.

6) In case of some questions credit may be given by judgment 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.
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1. Attempt any TEN of the following: 20
a) Find the radius of curvature of the curve y = x° at (2,8)
Ans | y=x’
d
2 3x*
d
ol)z ”
Z: 6 X
dx
at (2,8)
d
2o
dx
y =12 Y2
dx’
[ rayy T
|1+{} |
_ _ L dx J
Radius of curvature is p = .
d’y
dx’
3
2
1+(12)" |? )
o] y
02
p =145.50 VA
b) At which point on the curve y = 3x — x_, the slope of tangentis —5?
Ans | y=3x-x"
d 1
LA 3-2x %
dx
“m=3-2x
-5=3-2x
2x =8 1
X =4
. Ya
Ly =-4
! 02
- pointis (4,-4
pointis ( ) "
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1. c) 2x* +5x° + 4
Evaluate: j—dx
Jx
Ans 2x° +5x° + 4
——F—dx
I
=J‘(2x3+5x2+4)x7; dx Yo
:J‘|2x;+5x;+4x_;\dx Ya
Y
4 7 s L 1
=—x?+2x*+8x*+¢C 02
7
d) Evaluate: Isin22x dx
Ans Jsinz 2x dx
:i.[(l—cos4x) dx 1
2
1/ sin 4x )
=—] X - J+C
2 4 1 02
e) Evaluate:J‘ dx
xlog x
Ans J dx
xlog x
Put logx =t
1 Yo
so—dx = dt
X
1 Y%
= j—dt
t
=logt+c Vo
=log(logx)+c " 02
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1 f) Evaluate:.[xzeX dx
Ans J.Xzex dx
:xzj'exdx—j( exdxd—xﬂdx &
e
= xzex—jeXZX dx 72
= xzex—ZJ'exx dx
_ 2 X_Z )(_ Xd
X e [xe fe x} " .
=x2ex—2[xexfex]+c
Ya
Evaluate: dx
g) S 2X+3
Ans I 1 dx
S 2X+ 3
flog(2x+3ﬂ4 1
=| |
L 2 1,
:i[logll—log7] Yo
2
L (11) 02
= —1]o —_
2 gL 7J Yo
h) Find the area under the curve y = e* from the ordinate x =0 to x =1
Ans | A= [ydx
:Iexdx &
7 1
=[e'],
—e-1 2
02
. . . [ \3—|E d’y
I) Find the order and degree of the equation [1+| —| | =2—
deJ J dx
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2. 5
N TANS
|1+ — ] | =2—;
L dx J dx
5 3
oy rdty)
) e
L dx J (dx" )
- Order =2 1
Degree =3
1 02
)] Find the differential equation from the relationy = Ae™
yermx
Ans .
Y mae™ 1
dx
dy
. —=my 1
dx
d
or —y—my—O 02
dx
k) Three fair coins are tossed. Find the probability that atleast two
heads appear.
Ans
S ={HHH,HTT ,THT ,TTH ,HTH ,HHT ,THH ,TTT }
~n(s)=38 Ya
atleast two heads
A={HHH HTH,HHT,THH}
n(A)=4
(A) Yy
n(A) 4
P(A)=——=—
n(s) 8 Ya
1
p(A):;orOS 1y 02
I) Five men in a company of 20 are graduate. If 3 men are picked up out
of 20 at random, what is probability that they all are graduates?
Ans Yo
n(s)="Cc,=1140
n(A)="C, =10 Y
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1. n(A)
PTG
= 10 or 0.00877 1 02
1140
2. Attempt any FOUR of the following: 16
tan’lx)3
a) Evaluate: I—zdx
1+ x
(tan’lx)3
Ans ———dx
1+ X
puttan 'x =t
dx = dt 1
1+ x
= J't3dt 1
t4
——+c 1
4
(tan’lx)4 1
. +c 04
. X
b) Evaluate.fm dx
Ans I; dx
\/9+8x—x2
1I 8-2x-8 . 1
= —-—— | —7/——= 0X
27 \J9+8x-x"
:_Hjidx_q;dx} "
217 \J9+8x-x" Vo+8x—x> ]
[ |
:_i|2\/9+8x—x2—sf - dx | 1

2| \/9+16—16+8x—x2 ]

[ |
:_I\/9+8x—x2—4j . dx;
] \/25—(16—8x+x) ]
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2 [ |
| ./ 2 1 | Yo
=) 9+8x—x —4J‘ dx|
2 2
L \/(5) -(x-4) | 1
r ] 04
X—4
= - \/9+8x—x2—4sin’1( ) +cC
L s )]
C) Evaluate J‘xtan’1 xdx
Ans Ix tan " xdx
d
= tan " x dexfj(dex—(tan’lx)\dx 1
U ax )
2 2
X 1 X
= tan ' x ——I ——dx 1
2 1+x° 2
P 1 1+ xi-1 Yy
= —tan " x-— . dx
2 2 1+ X
© (1) &
= —tan x——.[ 1- — | dx
2 2 L 1+xJ
XZ
:—tan’lx——(x—tan’ x)+c 1 04
2 2
d) Find the maximum and minimum value of y = x — 9x” + 24x
ANs | Let y=x"-9x"+24x
Y
d 2
Y 3kt _18x 24
dx
Y
d2
'.—Z:6x—18
dx
d
Consider—y:O
dx A
3x°-18x+24 =0
Xx=2o0rx=4 1y

atx =2
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d’y Yo
2. —~=6(2)-18=-6<0
dx
Sy ismaximum atx = 2
Y. =2 -9(2) +24(2)
=20 Y%
at x =4
dZ:6(4)—18:6>0 1
dx
Sy isminimum atx = 4 04
y,., =4"-9(4) +24(a) 1
2
=16
. . (1 1)
e) Find the radius of curvature of the curve ’\/;‘F \/_zl at L_l_J
4 4
Ans \/;+\/7:1
Lt 9y Yy
2-\/; 2\/7dx
1
ay Ay 6
dx \/;
1 dy 1|
1 y
d’y | y dx \/_ZJ;J
dx (J;)
SN AN
d’y | 2 VL \/;J \/X_J
dx’ -
- “| y
il 2
dzy_ | 2 2\/;j
dx’ - X
t(l 1)
a _’_
Yy
\F
dy N4 _
dx \/T Y
4




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

Subject Code: 17301 Summer-2016 Page No: 09/26
Que. | Sub. Total
Model Answers Marks
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2. 1 17 Y
dzy: L 2 2J:4
dx 1
4
[ rdy)' 12
\1+L—J |
~ Radius of curvature is —L o J
o p = .
d'y
dx’
[1+(—1)zr 1
" p =
’ ] 04
p =0.707 2
f) Show that equation of tangent to {i} +(%j =2 atthe point (a,b)
is i+l:2
a b
Ans | (x) (y)
la) "b)
I R O R Ys
Laj a LbJ b dx
(" (v dy Y
bj—| +a|—| —=0
kaJ tbj dx
at(a,b)
o[ 2] a2 Yo
LaJ LbJ dx
b+ad—y=0
dx
dy__b
dx_ a
| b !
- slopeism, = - —
a
equation of tangent at (a,b)is
y_y1:m1(x_xl)
y—b:—g(x—a) 1

a
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ay —ab =-bx + ab
bx + ay = 2ab
X oy
L—r =2
a ’ b 1 04
3. Attempt any FOUR of the following: 16
A
d
a) Evaluate: J—X
. 5+ 4cosx
A
Ans Jd—x
. 5+ 4cosx
X
Put tan — =1t
2
1-t° 2dt
COS X = ol dx = .
1+t 1+t 1
h 0t z
wnen X 0o —
- , 1,
t—>0to1l
. } 1 2dt
'05+4(1—t2\1+t2 1
L1+t2J
1
1
= zj dt
) 5(1+t7)+4(1-1t7)
1
= zj - — dt
o 5+5t" +4 -4t
1
= 2j dt
o 9+t 1
1
1
= zj - dt
o (3) +t
= Erta\n’l(t—\—|1
o (5], 1
_ 2 04
3 |3) 1
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3. z
2 .
sin X — cos X
b) Evaluate; [ —————— dx
01+sin XCOS X
AnNs j,sinxfcosx i
o1+sin XCOS X
2 sin x — cos X
I:J'—dx —————————— (1)
01+sin XCOS X
”sin{”x]cos{”x}
2
2 2
I=J' dx 1
(T Y (7 )
91+sin| ——=x |coS| —=X
2 )Y
2 .
€COS X —sin x
I:J'—dx —————————— (2) 1
O1+cosxsinx
add (1)and(2)
T n .
sin X — cos X COS X — sin X
I+I:J'—dx+J'—dx 1
1+sinxcosx 1+ cosxsin x
0 0
2, . .
sin X — cos X COS X — sin X
21 :j( + \dx
0L1+sinxcosx 1+ cos xsin x Y%
2, . .
Sin X —C0S X + €C0S X —sin X
21 =J‘{ - jdx 1
o 1+sin xcosx
21 =0
Y
1 =0 04
C) Find by integration the area of the ellipse 4x” + 9y’ = 36
ANs | 4x* 1 9y® =36
XZ yZ
—+—=1
9 4
4
. yzzg(g_XZ)
Ly =—49-x° 1
b
area,A:4J' ydx
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3' rz : 2 —I 1
A:4|—J' (3) - x"dx |
L35% i
I 2 T
8! x . 5 (3) X))
A=— —1/ 3) -
; |Lz (3) —x + , sin L3 JJ 1
8lo |
A:;L;SIH (l)_OJ 1,
A=12—
2
A=6x 04
Yo

d) Find the perticular solution of D.E. yN1— x’dy + x«[l— yZdx =0

3
when x = —,y =
4

S B I

Ans yx/l—xzdy+x\/1—y2dx:0

dy = - dx
w/l—yz 1-x°
y X
dy = - dx
Bl B i
. i2\/1— y2 = i2\/1— x> +c 1
2 2

.'.—\/1—y2=x/1—x2+c A

A

.'.C:—lg+TJ 1,

—\/1—y2:\/1—x2—{§+§j Ya

04
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3. 2
d X+y
e) Solve the D.E.—y:u
dx Xy
dy (x+y)
X+y
Ans | X220
dx Xy
Puty = vx
d dv
—y=v+x— 1
dx dx
2
dv (X +vx) "
VX — = ——
dx x (vx)
dv X2(1+v)2
VdXx—= ————
dx VX
2
dv. (1+v)
Vg X—= ———
dx v
dv 1+ 2v+v
X— = -V
dx v
dv  1+2v+vVv —v
X — =
dx v
dv 1+ 2v
X — =
dx Vv
1
dv = —dx 1,
1+ 2v X
v 1
'[ dv:J'—dx 1
1+ 2v X
1 1+2v-1
—.[ dv =1logx+c Ya
2 1+ 2v
1 (1+2v 1)
- L - Jdv:logx+c
2 1+2v 1+ 2v 1,
1 1
—_f(l— \dv:logx+c
2 L 1+2vJ 1,
1(
— ——Iog (1+2v) log x + ¢
2| J
1/ 1 \
- l——mg( 2y ] =logx+c 1 04
ZLX L X JJ
+2Yy)
log =2log x + 2¢
X L )
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3' dy 2 2
f) Solvethe D.E.x— -y = x"cos” x
dx
Ans d—y—l:xcoszx
dx x
P=-—andQ =xcos x 73
X
IF_e?I;dx e"‘"‘”:l Y
X
yIF —J'QIFdx+c
1 N
—=[xcos"x—dx+c¢
yx I X 1
l:J.COSZXdX-FC
X
1
l —[(1-cos2x)dx+c 1
2
Yy :i( sin 2x ) 1 04
« 2 2 )7
4. Attempt any FOUR of the following: 16
X
a) Evaluate:| dx
(x —1)(x2+2)
Ans j X dx
(xz—l)(x2+2)
Putx’ =t
2xdx = dt
dt
xdx = —
2
:_I 1
t—l) t+2)
1 A B
Let = +
(t-1)(t+2) t-1 t+2
1=A(t+2)+B(t-1)
Putt=-2
1=B(-3)
1 Y%
B=-—
3
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4, Putt=1
1=A(3)
3
1 1
1 _ 3 ,_3
(t-1)(t+2) t-1 t+2
(1 1)
. o Y.
_._ijd—‘zij|i+ 3t 2
2° (t-1)(t+2) 2 |t—1 t+2|
\ )
= —log(t-1)-—log(t+2)+c
6
1
=£Iog(x2—1)——log(x +2)+c
6 6 1
1 ((x*-1)
orzglog\ . 2\+c
X"+
vers) 04
C3k
Evaluate: [ ——=——F—= dx
b) T
B (R ,
Ans _Ii/x_+37—x X (1)
} J7-x ; 1
= X
o N7 = x +3[7T-(7-x)
| 7 i/; d (2)
= | —F/—————=dX ----mmmmmmmeoas
'([\3/7—x+i/;
add (1) and (2)
I+I:J'—dx +J‘—dx 1
oi/;+37—x 037—x+i/;
21 7i/;+3‘7_xd
= [ ——=—F—= dx
J;i/;+\3/7—x
2I:J'1dx
21 = [x], 1
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4, 21=7-0 Yo
7
1=573° Y 04
C) Find the area enclosed between the parabolay = x* and the line y=4
b
Ans | A=y dx
2 1
A=J’x2dx
-2
2
s 1
5]
-2
[(2)" T T(=2)"1
=|—1- | 1
R
16
= — or 5.33 04
3 1
d) A problem is given to the three students Sumit,Amit and Akbar,whose
. . 111 .
chances of solving it are —,—, —respectively. If they attempt to solve
2 3 4
a problem independently, find the probability that the problem is solved
by atleast one of them.
. . . 1 1 1
Ans Given Probability of Sumit P (A) = — P(A)=1-—=—
2 2 2
. . 1 1 2
Probability of SumitP (B )= — P(B)=1-—=—
3 3 3
- . 1 1 3
Probability of SumitP (C )= — P(C)=1-—=—
4 4 4 1%
=P(AUBUC)
(!
=1-P(AuBuUC)’ 72
=1-P(A'nB'nC" 1
(1 2 3)
=1-] —x —x —
Lz 3 4} Ya
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4, 1 Yo
=1-—
4
3 s 04
=— or 0.75
4
e) In sampling a large number of parts manufactured by a machine , the mean
number of defectives in a sample of 20 is 2. Out of 1000 such samples, how
many would be expected to contain atleast 3 defective parts.
Ans | Given n=1000
m=2
r = at least three
=3,4,5...
e—mmr
p(r)=
r!
p(r) =1-[p(0)+ p(1) + p(2)] 1
fe?(2) e?(2) e?(2) !
) ) et 2
L 0! 1! 2! J
=1-[0.1353+0.2706 + 0.2706]
=1-0.6765
1 04
=0.3235
f) In a certain examination 500 students appered . Mean score is 68
with S.D. 8. Find the number of students scoring
i) Less than 50
ii) More than 60
(Given that area between z =0 to z =2.25 is 0.4878 and area
betweenz=0toz=1is0.3413)
ANS | Given x = 68, =8
X = X
Standard normal variate, Z =
O
50-68 L
i) Forx=50,Z = —=-2.25 72
8
p = (area less than —2.25)=0.5- A(-2.25) Yo
=0.5-0.4878
Yo
=0.0122
~number of students =500x0.0122 =6.1~6 1y
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4, N 60— 68 Y%
ii) Forx=60,Z = ——= -
8
_ _ Y%
p = (areamore than —1)=0.5+ A(-1)
=0.5+0.3413
Y%
=0.8413
. number of students =500x0.8413 =420.65~ 421 1 04
5 Attempt any FOUR of the following: 16
a) B _
sin X cos X
Evaluate:J‘ - dx
, COS X+ 3C0S X+ 2
Ans |~
sin X cos x
I - dx
, €OS X+ 3C0S X+ 2
Put cosx =t
Y%
—sin xdx = dt
1
when x - 0 to z 72
sin xdx = —dt 2
t—>1to0
0
t
0= _IZ— dt ]/2
Lt +3t+ 2
° t
L= —I—dt
1(t+l)(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
(1) 1,
wA=-1
Putt=-2
-2=B(-1)
Y%
.B=2
t -1 2
= +
(t+1)(t+2) t-1 t+1
0 0
t -1
.~.—J’—dt_—f{ + Jdt
1(t+1)(t+2) Lt+l t+2
’ 1

:[Iog (t+l)—2|09(t+2)]

1
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= :[(Iogl—2IogZ)—(IogZ—2IogS)]
=-3log2+ 2log3 1% 04
=2log3-3log?2
b) Evaluate: J'Iog(1+tan x ) dx
0
Ans Jlog(1+tan x ) dx
e (N
_J gLthanL —XUX 1
h |( tan = - tanx\| Yo
- [1og|1 : | dx
0 L 1+tan—tanx)|
4
N 1-
:jlog(1+ﬂ\dx Y%
o L 1+tanxJ
‘ (1+tan x +1—tan x )
:jlog dx
o 1+ tan X J
:'[Iog(—z \dx Yo
o L1+tanxj
‘ 1
:J[IogZ—log(l+tan x)]dx 72
:Iog2]dx—J’Iog(l+tanx)dx
:Iogz[x]g—l Y%
[z ]
=log2,—-0
e i€
7 04
I = —log 2 1
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S. C) Find the area enclosed between the parabolas y2 =4x and x° = 4y
ANns | Giveny’ = 4x
x2:4y
XZ
Ly = —
4
2
[ x*)
Sl = 4X
\4)
Lx'-64x=0
~x=0,4 1
b
A=[(y,—y,)dx
arooL e 1
A—J|2x2——|dx
N 4)
(4 ° XS\A
A=|—x?-—] 1
3 12,
32 16
3 3
10 5.33
= — or 5.
3 1 04
d
d) Solve —y:cos(x+ y)
dx
Ans L
Putx+y=v /2
L4y dv Yy
dx dx
d dv
dy _dv |
dx  dx
dv
. —-1=cosv
dx
dv
. —=1+4+cosv
dx
1
dv = dx
1+ cosv
1 Yo
J' dv:J‘dx
1+ cosv
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5. Yo
f . dv = x+¢
%
2cos’| —
l2)
1 NaA Yo
. —|sec’| —|dv=x+c
217 12
tan(l\
1 7
) ;
2 1
2
Vv 1
tan(—\z X+ C 72
\2)
04
X +
.'.tan( y\:x+c Ya
2 )
OR
1
Putx+y=v 72
dy dv L
L= —
dx dx
dy dv
dx dx
dv
. —-1=cosv
dx
%
. —=1+cosvVv
dx
1
. ——dv = dx
1+ cosv
) )
3 j—dv:J‘dx
1+ cosv
%
Put tan — =1t
2
2dt
dv = .
1+t
1-t Y2
cosv = >
1+t 1
1 2dt 2
", j—z S=X+C
1-t" 1+t
+ 2
1+t
1
2 ﬁdt: X+ C
1+t +1-t
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5. 1
. 2j—dt=x+c
2
Y%
Tt=X+¢C
(V)
tan| —|=X+¢C
sz Yo
04
X +
- tan( y\:x+c Y
2 )
OR
Putx+y=v
dy dv 2
1+ —=—
dx dx 1
d dv
@9 _ vy
dx dx
dv
. ——-1=-cosV
dx
dv
. —=1+cosv
dx
1
. —————dv =dx
1+ cosv
I dv:jdx
1+ cosv Y
1-cosv q d .
L [—————dv = X
J.1—coszv '[ 72
1-cosv
'.j—zdv:x+c Yo
sin“ v
(1 cosvV )
'[L — - — Jdv=x+c
sin“v sin‘v 1,
-.J'(coseczv—cotvcosecv)dv:x+c
Y
. —cotv+cosecv=X+CcC
—cot(x+y)+cosec(x+y)=x+C¢ Yo 04
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S. e) Solve D.E.(2xy+y2)dx+(x2+2xy+sin y)dy:O
M =2xy+ y2 , N = x2+2xy+sin y
Ans | om oN
= 2Xx+2y, —=2x+2y 1
oy oX
oM ON
oy oxX
. equation is an exact D.E. 1
- Solution is
j Mdx + J‘ Ndy = ¢
y-constant terms free
from x
J‘ (2x+2y)dx+J‘sinydy:c 1
y-constant 04
2 1
X"+ 2Xy—-cosy=c¢c
d
f) Solve D.E.x—y—y:x2
dx
Ans dy 2
X—=—-y =X
dx 1,
dy 1
L ———y =X
dx  x Ya
1
“P=-—and Q =x
X
i, 1 1
IF =e E —e oo
X
o yIF = leFdx+c
1 1 g
y—=|[x—dx+c
X I X 1
LA J‘dx+c
X
y 1 04
—=X+cC
X
ory = x’+cx
_ 16
6. Attempt any FOUR of the following:
a) Divide 80 into two parts such that their product is maximum.
AnNs consider x and y be the two parts.
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6. “X+y=80
y =80- X
product is, P = xy
P =x(80-x)
2 1
P =80x-x
dp 1
—=80-2x
dx
dpP
Let — =20
dx
.80-2x=0
1
x = 40 )
d’p
—= -2 1
dx
o P ismaximum at x = 40
1
. Xx=40,y =40 72 04
b) Find the equation of tangent and normal to the curve 4x° + 9y’ = 40
at point (1,2)
Ans | 4x®+9y® =40
d
.'.8x+18y—y=0
dx
dy -8x —-4x 1
dx 18y 9y
atpoint (1,2)
d -4 -2 1
—y=slope of tangent = —= — 72
dx 18 9
9 ]/2
slope of normal = —
2
Equation of tangent at (1,2) is
y - = —(x-1
—(x-1) 1
L 2Xx+9y-20=0
Equation of normal at (1,2) is
9
y—2:;(X—1) 04
L 9x-2y-5=0 1
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6. d
c) Solve the D.E. —Y = " 4 xe™’
dx
d
Ans —y=(ex+x)e’y 1
dx
y x 1
eldy = (e + x)dx
) 1
Ieydy=J‘(e +x)dx
2
. X
el =e' '+ —+c 1 04
2
d) A box contain 7 red, 5 white and 8 green balls identical in all respect
except colour. One ball is drawn atramdom. Find the probility that it
is not white.
ANs | Total number of balls n = 20
1

n(s)=*c, =20

e) Two unbaised dice are thrown in the air. Find the probability that the
sum of the score is greater than nine or an even number.

Ans | S =((11).(1,2).(1,3),(1,4).(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)=36 1
A =((1,1),(1,3),(1,5),(2,2),(2,4),(2,6),
(3,1).(3,3),(3,5),(4,2),(4,4),(4,6),
(5,1),(5,3),(5,5),(5,6),(6,2),(6,4),
(6,5).(6,6)) 1
n(A)=20
p(A)=n(A)=£ 2 "
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6. - p(A)=0.556
f) In a test on 2000 electric bulbs , it was found that the life of particular make
was normally distributed with average life of 2040 hours and standard
deviation of 60 hours. Estimate the no.of bulbs likely to burn for:
i) between 1920 hours and 2160 hours
ii) more than 2150 hours
(Given that: A(2)=0.4772,A(1.83)=0.4664)
ANs | Given x = 2040, o =60
X X
Standard normal variate, Z =
o
, 1920 - 2040
i) Forx=1920, ==
60
Yo
2160 - 2040
Forx=2160, Z=—""—=2
60
p = (area between -2 and 2)= A(-2)+ A(2) Y
= 0.4772+0.4772 1
=0.9544 1,
~ number of bulbs = 2000x0.9554 =1908.8 ~1909
- 2150 - 2040 .
ii) Forx = 2150 ,Z = —————— =183 Ly
60
p = (area more than 1.83)=0.5- A(1.83) Y2
=0.5-0.4664
=0.0336 Yo
~ number of bulbs =2000x0.0336=67.2 ~67 Y
04
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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