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3 Hours / 70 Marks Seat No.

Instructions — (1) All Questions are Compulsory.

g)

(2) Answer each next main Question on a new page.
(3) Figures to the right indicate full marks.

(4) Use of Non-programmable Electronic Pocket
Calculator is permissible.

(5) Mobile Phone, Pager and any other Electronic
Communication devices are not permissible in
Examination Hall.

Marks

Attempt any FIVE of the following: 10
If, f(x)=x*>—x+1, then find £(0)+ f(3).

-X

_a*+a ) )
Show that, f(x)—T 1S an even function.

dy .
Find d%)c’ if y=x"+5"+¢"+log,x

S S
Evaluate, f 1+ cos 2x dx

Evaluate, f x-e*-dx

Find area bounded by the curve y = x3, x—axis and the
ordinate x = 1 to x = 3.

If a fair coin is tossed three times, then find probability of
getting exactly two heads.

P.T.O.



22206

d)

[2]

Marks
Attempt any THREE of the following: 12
. ody .
Find di)} if, e+e’=¢""
X

., d
If, x=acos’® and y=bsin’0. Find d—y at =71
x 3
A telegraph wire hangs in the form of a curve
y=a.log [sec (%)] Where a is constant. Show that, radius

of curvature at any point is a-sec (%)

A beam is supported at the two ends and is uniformly loaded.

The bending moment M at a distance x from the end is given
W1 W

by M=-"5"X x—7><x2. Find the point at which M is
maximum.
Attempt any THREE of the following: 12

Find the equation of tangent and normal to the curve y=x’
at point (-1,1)

Find 2 if, y=a

Find Z—fc if, y=tan™' (ﬁ)

Evaluate, (Slln_\/%x); dx.

Attempt any THREE of the following: 12
Evaluate, / % dx.

Evaluate, 5_ Zxcos X

Evaluate, / tan” ' x.dx.

e’ dx
Evaluate, f =D +1)

- 1
Evaluate, 6/ 1+ tanx dx
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b)

b)

[3]
Marks

Attempt any TWO of the following: 12
Find area bounded by the curve y*=4x and x*=4y.
Attempt the following:

(1) Form a differential equation by eliminating arbitary
constant if y = A.cos(logx)+ B sin (logx).

(i) Solve, x(1+y)dx+y-(1+x*)dy=0.

A particle starting with velocity 6 m/s. has an acceleration
(1—¢*) m/s?. When does it first come to rest? How far has
it then travelled?

Attempt any TWO of the following: 12

(1) An unbiased coin is tossed 5 times. Find probability
of getting three heads.

(11) Fit a poissons distribution for the following observations.

X, 20 30 40 50 60 70

l

fi 8 12 30 10 6 4

If 2% of the electric bulbs manufactured by a company are
defective. Find the probability that in sample of 100 bulbs

(1) 3 are defective
(1) At least two are defective.

In a sample of 1000 cases, the mean of certain test is 14
and standard deviation is 2.5. Assuming the distribution is
to be normal,

(1) How many students score between 12 and 15.

(i) How many students score above 18.

Given
Frequency 0 to 0.8 = 0.2881
Frequency 0 to 0.4 = 0.1554

Frequency 0 to 1.6 = 0.4452.
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Important Instructions to Examiners:

WINTER- 2019 EXAMINATION
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Subject Code:
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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 Marking
No. | Q.N Answers Scheme
1. Attempt any EIVE of the following: 10
a) | Iff(x)=x*-x+1, find f (0)+ f(3) 02
Ans | f(0)=(0)"-0+1=1 2
f(3)=(3)" -3+1=7 1
S F(0)+ f(3)=1+7
) Y
b) | Show that f (x) = 2 8 is an even function 02
Ans | f(x)= a +2a
a+a ' ”
LX) = ———
a’ +2aX a“+a” 7
sf(=x) = =
2 2 Ya
sf(=x) =
0109
.. function is even
¢) | Find %,ify:x5+5x+ex+logzx 02
X
ANS |y = x* 15 +e* +log, X
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WINTER- 2019 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code: | 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
1. c
)l y=x"+5"+e 4 10gx
log2
.'.Q:SX“ +5*log5+¢” 1
dx log 2 x
.'.ﬂ:5x4+5xlog5+ex+ 2
dx xlog 2
1
d) | Evaluate j —— dx 02
1+cos2x
Ans
J.; dx
1+cos2x
Y.
=j L >— dx dx 2
2C0S” X
1 .[seczx dx Y
2
= ltan X+¢C
2 1
e) | Evaluate J' x.e*dx 02
Ans jx.exdx
_ X X d ]/2
= x(je dx)—J-Ue dx&(x)jdx
Ya
= xe” —Iex.l dx
Ys
= xe” —Iex dx
X X ]/2
=xe*—e" +¢C
f) | Find area bounded by the curve y = x> , x —axis and the ordinate x =1 to x = 3 02
b
Ans AreaA=.|.y dx
. v
:jxsdx
1
4 1
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22200
Q. | Sub Marking
No. | Q.N. Answers Scheme
L9 (34 14] Y

4 4 1,
=20
d) | If afair coin is tossed three times, then find the probability of getting exactly two heads. 02
Ans | S={HHH,HHT , THH,HTH HTT,THT,TTH,TTT}
~.n(S)=8 2
A={HHT THH,HTH}
Y.
~n(A)=3 i
n(A
P(A)=—( )=§=0375 1
n(s) 8
2. Attempt any THREE of the following: 12
a) | Find Wit ey me 04
dx
Ans | g* ey =gV
2
cefte’ @ _ e™’ [1+ ﬂj
dx dx
et +e) dy =e" 4" dy
dx dx
N d—y—e”y dy _ e —e*
dx dx
(ey e><+y)ﬂ_ex+y _ex 1
dx
ﬂ ~ ex+y ex 1
dx e’—-e*”
dy e(e’-1)
dx e’ (1-¢")
b) | Ifx=acos’@, y=bsin®. Find WoapZ 04
dx 3
ANS |y —acos®0
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Q.
No.

Sub

Q.
N.

Answers

Marking
Scheme

b)

Ans

ax =—-3acos’*@sinf
dé

y =bsin*@
dy _ 3bsin® @cosd
de

dy
dy do  3bsin®Hcosd
dx dx —3acos?@sind
do
_dy  bsing
Tdx acosd
.dy b

S.—=——tand
dx a

atg==
3

Y2

Yo

A telegraph wire hangs in the form of a curve y = a.log {sec(ﬁﬂ where a is constant.
a

Show that, radius of curvature at any point is a.sec (ij
a

X
y =a.log sec(—}
a

dy 1

X Xx\1
5 -a v sec(—jtan(—]—
X Sec(aj a aja

SO (fj
dx a

04

Ya

Yo
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
2. C) 2%

1+ dy
| ()]
. Radius of curvature p = =———+—
d
dx?
2 X %
i [1+ tan (aﬂ Ya
sec’ (le
aja
T
()
L \&] Y
sec’ (Xj
a
asec’ [X) 1
_ a
sec’ (X
a
. Ya
.. Radius of curvature p = asec(—j
d) | Abeam is supported at the two ends and is uniformly loaded. The bending moment M at a distance x 04
from the end is given by M = \%Ix x—v%x x?. Find the point at which M is maximum.
Ans | =V\?/|XX__XX2
1
ddﬂ = m —Wx
v 1
—=-W
dx
Consider M =0
dx
wi -Wx=0
2
VLI =Wx
2
I
X=— 1
2
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WINTER- 2019 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
2 d) atx = !
2
2
d—l\z/l =-W <0
dx
.. the point x =|§ , M is maximum. 1
3. Attempt any THREE of the following: 12
a) | Find the equation of tangent and normal to the curve y = x* at point (—1,1) 04
Ans | Y=X°
ﬂ =2X 1
dx
at (-11)
dy Ya
S—==2(-1)=-2
5 =201
-.slopem=-2
Equation of tangent is
y—1=-2(x+1)
sy-1=-2x-2 1
L 2X+y+1=0
11 72
..Slope of normal =— ==
m 2
Equation of normal is
1
-1=—(x+1
y-1=>(x+1)
nL2y—-2=x+1
S X=2y+3=0 1
’ 04
b) | Find 2 if, y = x*™
dx
Ans y= XS
taking log on both sides,
- logy = log x™™ 1
. log y =sin xlog x
diff.w.r.t.x
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22200
Q. | Sub Marking
No. | Q.N. Answers Scheme
3. b) ldy 1 2
=sin Xx—+log x cos x
y dx X
] = y(ercosxlog xj &
dx X
LAY yinx (ﬂ+ cos x log xj &
dx X
04
o | Find & i, y:tanl[%j
dx 1+12x
=tan™
Ans | Y [1+12x2j
( 4x—3x J 1
1
y =tan™ (4x ( X)
L (4x)—%i(3x) 1
dx 1+(4x) dx 1+(3x)" dx
_ﬂ_ 4 3
Tdx 1+16X2 149X 1
intx)’ 04
d) | Evaluate j de
BRI
.1 \3
Ans J(s,ln X) "
V1-x?
Putsin™'x =t
L dx =dt 1
J1-x? 1
= [t dt
g 1
=| —|+cC
4
1,. 5 4 1
=—(sin"x) +c
7 (s x)
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
4, Attempt any THREE of the following: 12
e“(x+1 04
a) | Evaluate J‘#dx
cos’ (xe”)
e (x+1
Ans I(Z—X)dx
cos’ (xe”)
Put xe* =t 1
s (x+1)dx =dt
1
= Lot 7
cos’t L
=Isecztdt
1
=tant+c
=tan(xe*)+c e
04
b) | Evaluate, J-L
5-4cosx
dx
Ans -[5—4cosx
32
Put tanézt ,dx:it2 : cosx:1 t2
2 1+t 1+
2dt
| :J- 1+t° 1
1-t?
54| =
1+t
_I 2dt
5(1+t*)-4(1-t*)
_ '[ dt
5+5t* —4+4t°
1
=2I St
o +1
dt 2 dt
zzj—z - or ==|— 7
(@) +( o[}
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
4| D)

=2%tanl(§]1+c or :gitan’1 e !
1 1)3 9(1 1
3 3
2
==tan"(3t)+c
3
1
:Ztan‘l(3tan§)+c /2
3 2
) | Evaluate _[tan‘1 X dx 04
Ans J. tan~' x dx
:J-tan’1 x.1 dx
o d, . 1
=tan ledx—j(_[ldx)&(tan X)dx+c
:xtan‘lx—jlerX2 dx+c 1
B 4, 1p 2x
= Xxtan X—EJ.HX2 dx+c 1
:xtan’lx—llog(l+x2)+c !
2
d) Evaluate, I & 04
(e -1)(e* +1)
e*. dx
Ans —_
-[(eX —1)(eX +1)
Put e* =t 1
soefdx =dt
1
S| ——dt
j(t—l)(t+1)
1 _A_ B Y,
(t-1)(t+1) t-1 t+1
~1=A(t+1)+B(t-1)
Put t=1
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
4 | d) 1 7
2
Put t=-1
1 Y
S 2
11
1 2 2
(t-1)(t+1) t-1 t+1
11
ot = [| -2
I(t—1)(t+1) It—1 t+1
1
:%Iog(t—l)—%log(t+1)+c
:%Iog(ex—l)—%log(ex+1)+c 7
OR
J. e*. dx
(e -1)(e* +1)
Put e* =t 1
coefdx =dt
1
S| ————=dt
I(t—l)(t+1)
1 1
e
1 t-1
2(1) °9(t+1j+c
1 (ex—lJ 1
==log +c
2 e’ +1
7
€) Evaluate,J. ox 04
o 1+tanx
7
Ans ox
o L+tanx
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WINTER- 2019 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
4. e) A 1

B sin x o
1418
COS X
7 .
= [P (1) ’
4 COS X +5in X
el 1
o COS (77 )+sm(/ x)
P L S 2)
< Sin X +COS X
add (1) and (2)
72 7 :
o X g P sk, e
¢ COS X +5in X + SN X+ COS X
7
ol = Icosx+smx i
COS X +Sin X
77 Y%
21 = j 1dx
Y
21 =[x];%
21=2_0
2
. I T ]/2
sl=7
5. Attempt any TWO of the following: 12
a) | Find area bounded by the curve y* = 4x and x* = 4y 06
Ans | Y =4x oo (2)
X2 =4y
XZ
.. y = Z
2 2
; X
eq (1):{7j = 4xX
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WINTER- 2019 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. a 4
) X—=4x
16
x* = 64x
x* —64x=0
3
x(x —64):0 1
x=0,4
b
AreaA:_[(yl—yz)dx
4 2
1
A:J-(Z\/;—X—jdx
0 4
4 1 2
A= J.(sz —X—]dx
0 4
3 4
all2e X ’
B 3 12
2 0
2(4): (4)
2
PP e O !
3 12
2
A=% or 5333 1
3
. 06
b) | Attempt the following:
i) | Form a differential equation by eliminating arbitrary constant if y = A.cos(log x)+ B.sin(log x) 03
Ans | ¥ =Acos(logx)+Bsin(logx)
dy i 1 1 1
..—=—Asin(logx)=+Bcos(logx)=
™ (logx)* (logx)~
dy i
.'.xd—:—Asm(Iog x)+ Bcos(log x)
X
d?y dy 1 . 1 1
S X—+—(1)=—Acos(log x)——Bsin(logx)—
Y+ Y 1) =~ Acos(10gx) - Bsin(log x)
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(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

Subject Name: Applied Mathematics

WINTER- 2019 EXAMINATION

Model Answer

Subject Code:

22206

Q. | Sub
No. | Q.N.

Answers

Marking
Scheme

5 | b)i)

b)ii)
Ans

Ans

2
.'.x2%+x

gi— —Acos(log x) - Bsin(log x)
.'.xzu+xd—y_
X
Y _

dx?

2y d
XL x2L=-
dx? " dx y

.'.xZOI y xOIy

dx* = dx

(Acos(log x)+ Bsin (log x))

+y=0

Yo

Yo

Solve, x(1+y*)dx+y(1+x*)dy =0
x(1+ yz)dx+ y(1+ xz)dy:O
“X(1+y?)dx =y (1+X*)dy

X _ ax=—Y

T1+% 1+ y?

I1+Xx2 dx= _-[1+yy2 ay

dy

'.'_J.1+x :__j1+y

.'.Elog(1+ xz):—EIog(1+ y2)+c

03

Yo

Yo

A particle starting with velocity 6m/s has an acceleration (1—t2) m/s®.when does it
first come to rest? How far has it then travelled?

Acceleration = v _ 1-t?
dt
codv=(1-t7)dt
.-.jdv:j(l—tz)dt
=t-—+cC

givenv=6andt=0
..c=6

SV=t——+6

06

Yo
Ya
Ya

Yo
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WINTER- 2019 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. C) | The particle comes to rest when v=0

3
.'.t—t—+6 =0
3
. 43 _
S 17-3t-18=0 1
~.1=3sec
dx
V=—
dt
3
d_x =t—t—+6
dt 3
t3
dx:(t——+6jdt
3
3 )
.-.jdx:j[t—t—wj dt
3
2 4
.'.x:t——t—+6t+c1 Ya
2 12
sinitially x=0 ,t=0
Y
c,=0
2 4 s
X= t——t—+6t
2 12
putt=3
3 (3)
RERC
2 12
5. x=15.75m 1
6. Attempt any TWO of the following: 12
a) i) | An unbiased coin is tossed 5 times. Find probability of getting three heads. 03
Ans | n=g _L g2l r=3
) p 2 ’ q 2 ]
~P(r)="C,pq"”
1 3 1 5-3 2
~P(B)="C|=||=
@ (3) (3
~P3)=2 o 0.1562 1
32
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(ISO/IEC - 27001 - 2013 Certified)

WINTER- 2019 EXAMINATION

Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
6. | a)i) | Fita Poisson's distribution for the following observations 03

X, 20 | 30 |40 |50 |60 |70
f. 8 | 12 {3010 6 | 4
f.x
Ans Mean:m=zz'f'
e 20(8)+30(12)+40(30)+50(10)+60(6)+70(4)
o 8+12+30+10+6+4
2
_2860 _ 4085
0
Poisson distribution is ,
e—mml'
P(x=r)= o
e % (40.85)
“P(r)= e (4085) 1
r!
b) | If 2% of the electric bulbs manufactured by a company are defective. Find the probability that
in sample of 100 bulbs. 06
(i) 3 are defective
(ii) At least two are defective.
Ans | p=2%=0.02 , n=100
s.meanm=np
-.m=100x0.02=2
Poisson's distribution is, !
e"-m'
P(r) - r!
()3 bulbs are defective .1 =3
e?(2) 1
.. P(3)=0.1804 1
(ii) At least two are defective
. P(at least two are defective) =1—[ P(0)+ P(1)]
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
6. | b)

e2(2) e?(2)
. P(at least two are defective) :1{ (2) + (2) } 2
0! 1
05939 1
c) | Inasample of 1000 cases, the mean of certain test is 14 and standard deviation 06
is 2.5. Assuming the distribution is to be normal,
(i) How many students score between 12 and 15
(i) How many students score above 18
Given
Frequency 0 to 0.8 = 0.2881
Frequency 0 to 0.4 = 0.1554
Frequency 0 to 1.6 = 0.4452
Ans | Given x=14 =25 N =1000
Y _ 1
XX 12714 g
o 2.5 1
o 2.5
. p(score between 12 and 15) = A(-0.8)+ A(0.4)
=0.2881+0.1554
—0.4435 !
.. No.of students= N - p =1000x 0.4435 y
= 4435 ie., 444 ’
—x _ 1
i) ,_x-x_18-14 o
lo} 2.5
~. p( above 18) = A(greater than 1.6)
~0.5-A(L6) !
=0.5-0.4452 =0.0548
.. No.of students= N - p 1
=1000x0.0548 =54.8 i.e., 55
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22200
Q. | Sub Marking
No. | Q.N. Answers Scheme

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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3 Hours / 70 Marks Seat No.

Instructions — (1) All Questions are Compulsory.

2)

(2) Answer each next main Question on a new
page.

(3) Illustrate your answers with neat sketches
wherever necessary.

(4) Figures to the right indicate full marks.

(5) Use of Non-programmable Electronic Pocket
Calculator is permissible.

(6) Mobile Phone, Pager and any other Electronic
Communication devices are not permissible in
Examination Hall.

Marks

Attempt any FIVE of the following: 10
State whether the function is even or odd,

If f(x)=23x — 2x + cosx.

If f(x)=x"+ 6x+10find f(2)+ f(— 2)

Find % if y=1log x+ logsx + logs5

Evaluate S sin” x dx

Evaluate S (x“+a"+ a")dx

Find the area under the curve y=e" bet® the ordinates x = 0
and x = 1.

An unbiased coin is tossed 5 times. Find the probability of
getting three heads.

P.T.O.
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[2]

Marks
Attempt any THREE of the following: 12
Ifx+y—4xy find a’x at (2, -1)
If x=a(l+cosh) and y=a(l— cosb) ﬁnd
A metal wire of 40 cm long is bent to form a rectangle.
Find its dimensions when its area is maximum.
A telegraph wire hangs in the form of a curve y = a.log
sec (%) where ‘a’ is constant. Show that the curvature at
T | X

any point 1s ﬁ'COS(ﬁ).
Attempt any THREE of the following: 12
Find the equation of tangent and normal to the curve
y=x(2—x) at point (2, 0)
Flnd 1fy a+x"+ad'+x
If y=tan ' find —-

g ( 1- 6x2 ) dx

—1)e"
Evaluate S (x )ex dx
X’ sin’ (7)

Attempt any THREE of the following: 12
Evaluate

Evaluate

sec X

Evaluate

Evaluate

)
) 5+ feos
Evaluate | x-tan 'x dv
)
|
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b)

b)

[3]
Marks

Attempt any TWO of the following: 12
Find the area bounded by curves y2= xand x' = y.
Attempt the following
1)  Solve the differential equation
Ay
dx ytanx = cos x

i1)  Find order and degree of the differential equation.

ﬁ: 4 y_i_(Q)z
de V dx

Acceleration of a moving particle at the end of ‘t’ seconds
from the start of its motion is (5 — 2t) m/s2. Find it’s velocity
at the end of 3 seconds and distance travelled by it during
that period, if its initial velocity is 4 m/s.

Attempt any TWO of the following: 12
Attempt the following

1)  The probability that a man aged 65 will live to 75 is
0.65. What is the probability that out of 10 men which
are now 65, 7 will live to 75.

i1)  The probability that a bomb dropped from a Plane will

strike the target is % If six bombs are dropped, find the

probability that exactly two will strike the target.
If 2% of the electric bulbs manufactured by company are
defective, find the probability that in a sample of 100 bulbs.
(1) 3 bulbs are defective,
(i) At the most two bulbs will be defective. (e 2 = 0.1353)
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
number of bulbs likely to burn for:

(1) Between 1920 hours and 2160 hours.
(i) More than 2150 hours.
Given that: A (2) = 0.4772
A (1.83) = 0.4664
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Subject Name: Applied Mathematics Model Answer Subject Code: | 22206

SUMMER- 2019 EXAMINATION

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 A Marking
No. | Q.N. NSWers Scheme
1. Attempt any EIVE of the following: 10
a) | State whether the function is even or odd, 02
If f (x)=3x" —2x* +cos
Ans f (x)=3x"—2x* +cosx "
4 2
. f(=x)=3(-x) —2(—x)" +cos(-x) "
. f(—x)=3x" —2x* +cos x
Y.
f(—x)=f(x) ’
.~. function is an even function 72
b) | IFf (x)=x2+6x+10 find f (2)+ f (-2) 02
Ans | f(2)=(2)"+6(2)+10=26 v
f(-2)=(-2)"+6(-2)+10=2 7
f(2)+f(-2)=26+2
=28 1
. dy .
c) | Find i if y =log x+log, x+log; 5 02
Ans | y=logx+log, x+log.5
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub A Marking
No. | Q.N. nswers Scheme
1. | © log x
~y=logx+——+log.5
log5
@y _ 1+ L +0 2
dx x xlog5
ay 1,1
“dx  x  xlogh
. 2
d) EvaluatejstX dx 0
AnNS _[sin2x dx
= 1IZsinzx dx
2
_L I(l—cost) dx 1
2
1 ( sin 2xj
== x— +C
2 2 1
e) | Evaluate _[(x"" +a*+a’) dx 02
Ans I(xa +a*+a’) dx
a+l X
=Xy +a*x+c 2
a+l loga
f) | Find the area under the curve y =¢* bet" the ordinates x=0 and x =1 02
b
ANS | Areq A= j y dx
1
= J.exdx Ya
0 1/
2
¢ !
—el_gf /2
—e-1 72
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Subject Name: Applied Mathematics Model Answer Subject Code:| 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
1. g) | Anunbaised coin is tossed 5 times. Find the probability of getting three heads.
1 1
Ans n= ’ =— =, r :3
P 2 1 2
~P(r)="C,p'q""
1 3 1 5-3
~P(3)=°C,|=||=
) @ @ 1
5
~P(3)== or 03125
16 1
2 Attempt any THREE of the following: 12
04
a) | Ifx*+y? =4xy find % at (2,-1)
X
ANS | y2 4 y? = 4xy
2x+2yd—y:4(xy+ y.lj 2
dx dx
2x+2yd—y:4xﬂ+4y
dx dx
dy
S (2y—4x)—=4y-2x
(2y-4x) =4y
) ﬂ 4y -2x 1
Cdx 2y —4x
Cdy _2y-x
Tdx o y—-2x
at (2,-1)
dy 2(-1)-2
dx -1-2(2)
dy _4 1
dx 5
b) | Ifx=a(l+cosd) , y=a(l-cosé) find % 04
X
Ans | x=a(l+cosd) : y=a(1-cosé)
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Subject Name: Applied Mathematics Model Answer Subject Code: | 22206
Q. | Sub Answers Marking
No. | Q. N. Scheme
2 b) .'.%:—asinﬁ : ﬂ:asine 1+l

déo do
Ans dy
dy _dg _ asing 1
dx dx -asing
do
R 1
dx
c) | A metal wire of 40 cm long is bent to form a rectangle.Find its dimensions when its area is 04
maximum.
Ans | 2x+2y=40
SX+y=20
S y=20-x
Area A= xy 1
- A=x(20-x)
o A=20x—x?
1
9A =20-2x
dx
Cd?A B Yo
Tax?
Consider A =0
dx
20-2x=0
- x=10
2 1
atx=10 - d f‘:_z<o
X
. Area is maximum at x =10
. x=10,y=10 72
d) | Atelegraph wire hangs in the form of a curve y = a.logsec (ij where 'a' is constant. 04
a
Show that the curvature at any point is g.cos(gj.
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Subject Name: Applied Mathematics Model Answer Subject Code: | 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
b q

y =a.logsec| —
a
= 1 sec( jtan(le 1
aja
sec( ]
—y — tan (fj
a
. (Xj 1
P g -
27%
|:1+(dyj }
dx
Radius of curvature p = E
dx?
2 X %
) |:1+ tan (ajj| 1
sec’ (le
aja
W\ 172
a{sec2 (ﬂ
B a
sec’ (Xj
a
asec® (Xj
__\y
sec? (Xj
a
.. Radius of curvature p = asec(ij 1
a
. curvature = 1 = ECOS(ZJ Y
p a a
3. Attempt any THREE of the following: 12
a) | Find the equation of tangent and normal to the curve y = x(2—-Xx) at point (2,0) 04
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Model Answer

Subject Code:

22206

Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

3.

a)
Ans

b)
Ans

.. Slope of tangent , m =-2
Equation of tangent at (2,0) is
y—0=-2(x-2)
Ly=-2x+4
2X+y—-4=0

-1
m
Equation of normal at (2,0) is

1
—0==(x-2
y=0=>(x-2)

. 1
.. slope of normal , m'= >

2y =x-2
SX=2y-2=0

Find dy ify=a"+x*+a%+x*
dx
y=a‘+x*+a*+x"
Letu=x"
Taking log on both sides,
. logu =log x*
. logu = xlog x
1 du

L= x£+log x.1
u dx X
.'.ld—u=1+logx
u dx

Y2

Y2

Y2

Yo

Yo
Yo

Ya

Yo

04
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Subject Name: Applied Mathematics Model Answer Subject Code: 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
3. b) du

.. —=u(1+logx
5 =V (L+logx)
du_ x*(1+log x) 1
dx
y=a"+x*+a*+x"
dy . a1 ] 2
.'.d—:a loga+ax*™ +0+x*(1+log x)
X
dy X a-1 X
~.—==a"loga+ax"" +x*(1+log x)
dx
- dy 04
c Ify=tan™ find ==
) y [1— 2] dx
5
=tan™
Ans | Y [1—6x2j
y=tan 3X+ 2X 1
h 1-(3x)(2x)
-y =tan™(3x)+tan™"(2x) 1
dy 1 1 2
S 2(3)+ 2(2)
dx  1+(3x) 1+(2x)
dy 3 2
=== +
dx 1+9x® 1+4x°
—1)e* 04
d) | Evaluate I(X—)ex dx
xz.sinz(ej
X
-1 X
Ans j (X )eX dx
xz.sinz(ej
X
Put & =t
X
e 1
X
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Subject Name: Applied Mathematics Model Answer Subject Code: | 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
3. | d) e*(x-1

St
X
1
dt
J. sin’t
= J' cosec’t dt 1
=—cott+c 1
= —cot(e—}r C 1
X
4, Attempt any THREE of the following: 12
a) | Evaluate 04
lom ™
1
Ans dx
'[ X+ /X
1
= [———— dx
NN
Put \/i +1=t
dx =dt !
—— dx=
2\/'
1
co——= dx =2dt
NN
=2 j Lot !
t 1
=2logt+c
=2log (ﬁ +1) + 1
b) | Evaluate j - 04
5+4cos x
Ans I o
5+4cos x
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Subject Name: Applied Mathematics Model Answer Subject Code: | 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
4, b —t2 1
) PUt tan > =t , dx= 2dt2 : cosx=1 >
2 1+t 1+t
2dt
I 1+t?
2
5+4[1_t2]
1+t
_J~ 2dt
5(1+t%)+4(1-t%)
dt
=2
J5+5t2+4—4t2 .
dt
=2
Jt2+9
dt
Aoz
—2tantlic !
3 3
tan X
==tan™ +C 1
3
04
C) EvaluateJ'x-tan‘lxdx
Ans J'x-tan‘lxdx
q 1
_ -1 _ - -1
=tan xjxdx J'(dex)dx(tan x)dx
2 2 1
=X tantx- 2 21 dx
2 2 xX°+1
x? 1¢ X
:—tan’lx——j —dx
2 29 x°+1
2 x? +1)-1 1
:X_tan_lx_lj.gdx
2 2 X“+1
2
~ X gantx-t (1— 21 jdx
2 2 X +1
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Subject Name: Applied Mathematics Model Answer Subject Code: | 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
4. C 2 1
) :X—tan‘lx—l(x—tan‘lx)Jrc
2 2
2
q Evaluat secx q
) v uae-|.(1+tanx)(2—tanx) X 04
Ans sec’x q
J.(1+tanx)(2—tanx) X
Put tanx =t 1
s.sec’x dx =dt
1
S| ———dt
j(1+t)(2—t)
1 __A B 1,
(1+t)(2-t) 1+t 2-t
~1=A(2-t)+B(1+1) y
2
SPut t=-1, A:%
1 Y%
Putt=2, B==
3
1 1 . %
(1+t)(2-t) 1+t
j; - 1+1
(1+t)(2-1) 1+t 2-
1 1Iog(2 t) 1
Zlog(1+t)+=———2
=3 og(1+t)+ =y +C
=%Iog(1+tanx)—%log(Z—tanx)+c Yo
T J9—x
€) | Evaluate dx 04
£49—x+ X+4
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Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

4.

e)
Ans

Ans

Letl—'([Jg__XJr\/mdx (1)
".5[ 9-(5-x)
24J9-(5-x) +5—x+4
‘5[ J9-5+x i
o«f\/9 5+X ++/9—X
5 Jarx
= I«/\/4+x+\/9 de )
add (1) and (2)

dx

|+I_Iﬁ+ N = «/ﬂ

Lol = .[ 9- x+a\/4+x dx
a \/9 X+ x+

=21 =j1dx

Attempt any TWO of the following:
Find the area bounded by curves y* =xand x* =y
yi=X - (1)
X =y
~eq". ()= x*=x
S XP=x=0
x*(x-1)=0
~x=0,1

b
AreaA:I(yl—yz)dx

Yo

Yo

12
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Subject Name: Applied Mathematics Model Answer Subject Code: 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. a L 1

) A= j(ﬁ— xz)dx
0
1
3
A XX 2
.o A = ? - ?
2 0
3 3
@2 @ 1
.. 3 3
2
~a=[2 _Ej
3 3
1
A== or 0.333 1
3
b) | Attempt the following 06
) | Solve the differential equation d_y+ ytan x = cos® x 03
dx
Ans | W ytan x = cos’ X
dx
: . dy
.. Comparing with d—+ Py=0Q
X
P=tanx , Q=cos®x
an Xax 1
Integrating factor IF = ej X _ goal=) _ gec x
Solution is,
y.IF = [QIFdx+c 1
S YSecX = J.cos2 XSec X dx
S YSecX = Icosz X— dx
COS X
CLysecx = Icosx dx
S ysecx=sinx+c !
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Q. | Sub Marking
No. | Q.N. Answers Scheme
5. | b)ii) | Find order and degree of the differential equation
d’y dy
A dty (Y
a \Y " Lax
d’y ) dy )’
[Wj ) y+(_x 1
.. Order =2 1
Degree =4 1
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Q. | Sub Marking
No. | Q.N. Answers Scheme
5 | o 06

Ans

Acceleration of a moving particle at the end of 't' seconds from the start of its motion is
(5—2t) m/ s?. Find it's velocity at the end of 3 seconds and distance travelled by it during
that period, if its initial velocity is4 m/s.

Acceleration =5-2t

i.e.azﬁ:S—Zt
dt

wfdv={(5-2t) dt

S V=5t—t*+c

whent=0,v=4 ~.c =4

S V=5t—t>+4

whent=3

~v=5(3)-(3)"+4=10m/s

_dx
dt

dx=(5t—t2+4)dt

.~.jdx=j(5t—t2+4)dt

5t2  t3

X=———+4t+c,
2 3

att=0,x=0 ..c,=0

2 3
x:SL—t—+4t
2 3

vV =5t—t*+4

Attempt any TWO of the following:
Attempt the following

The probability that a man aged 65 will live to 75 is 0.65. What is the probability that out of 10 men
which are now 65, 7 will live to 75.
Given p=0.65,9=1-0.65=0.35 , n=10,r=7

Yo

Yo

Ya

Ya
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Subject Name: Applied Mathematics Model Answer Subject Code: 22206
Q. | Sub Marking
No. | Q.N. Answers Scheme
5. . “n r n-r

i |~ P()="C(p)(a)
. p(7)=°C,(065) (0.35)"" 2
- p(7)=0.2522 1
a) i) | The probability that a bomb dropped from a Plane will strike the target is %.If six bombs are dropped, 03
find the probability that exactly two will strike the target.
ANs | Given
p:%:O.Z ,q=1-02=08
n=6 , r=2
<p(r)= ¢, (p) (o) ,
6-2
p(2) ¢, (02 (08) ,
.. p(2)=0.2458
b) | If 2% of the electric bulbs manufactured by company are defective, 06
find the probability that in a sample of 100 bulbs.
(i) 3 bulbs are defective,
(ii) At the most two bulbs will be defective.(e * = 0.1353)
Ans | p=2%=0.02 , n=100
s.meanm=np
M=100x0.02=2 !
Poisson's distribution is,
e"-m'
g (r) - r!
()3 bulbs are defective .1 =3
e?(2) 1
b2
3! 1
P(3)=0.1804
(ii) At the most two bulbs will be defective .1 =0,1,2
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Q.
No.

Sub
Q.N.

Answers

Marking
Scheme

6.

b)

Ans

~P(r)=P(0)+P(1)+P(2)

- C, 201

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
number of bulbs likely to burn for:
(i) between 1920 hours and 2160 hours.
(i) more than 2150 hours.
Given that: A(2)= 0.4772
A(1.83)= 0.4664
Given x=2040 o©=60 N =2000
i) For x =1920
S X=X _1920-2040 _
o 60
For x = 2160

X—X _2160-2040
o 60
~. p(between 1920 and 2160 )= A( between —2 and 2)

= A(-2)+A(2)
= 0.4772+0.4772
=0.9544

-2

2

. No.of bulbs=N-p
=2000x0.9544 =1908.8 ~1909
i) For x =2150
L X=X _ 2150-2040
o 60
~. p(more than 2150) = A(more than 1.83)

=0.5-A(1.83)
=0.5-0.4664

=1.83

06

Ya

Yo

Ya

Yo

Ya
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Q. | Sub Marking
No. | Q.N. Answers Scheme
6. | © | .. p(morethan2150)=0.0336 1
.. No.of students= N - p =2000x0.0336
=67.2~67 Ya
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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11819
3 Hours / 70 Marks Seat No.

Instructions : (1) All Questions are compulsory.
(2) Answer each next main Question on a new page.
(3) Illustrate your answers with neat sketches wherever necessary.
(4) Figures to the right indicate full marks.
(5) Assume suitable data, if necessary.
(6) Use of Non-programmable Electronic Pocket Calculator is permissible.
(7) Mobile Phone, Pager and any other Electronic Communication

devices are not permissible in Examination Hall.

Marks
1. Attempt any FIVE of the following : 10
(a) Test whether the function is even or odd if f(x) = x> + 4x + sin x.
(b) Iff(x) =x%+ 5x + 1 then find f(0) + f(1).

(¢) Find dy/dx if y=x"+ a* + e* + sin x.

(d) Evaluate Jx e* dx.

(e) Evaluate Jtanzx dx.

(f) Find the area bounded by the curve y= 2x, x-axis and the co-ordinates x = 1,

x=3.

(g) Ifthe coin is tossed 5 times, find the probability of getting head.

[1 of 4] P.T.O.



22206

2.

[2 of 4]

Attempt any THREE of the following :

(2)

(b)

(c)

(d)

dy
Find i

d
Ifx=asect, y=b.tant, ﬁndExX att=m/2.

The rate of working of an engine is given by the expression 10 V +

ifx.logy +y.logx=0.

N

, where

‘V’ is the speed of the engine. Find the speed at which the rate of working is

the least.

A telegraph wire hangs in the form of the curve y = a.log [sec (x/a)] where ‘a’

is constant. Show that the radius of curvature at any point is a.sec(x/a).

Attempt any THREE of the following :

(2)

(b)

(©)

(d)

Find the equation of tangent and normal to the curve 4x% + 9y = 40 at (1, 2).

If log (\/x2 + y2) = tan™! Gg , find

d
If y = log (x2¢Y), find <2 .

dx

m sin~lx

Evaluat £ — dx
valuate .
\/1—x2

dy
o

Attempt any THREE of the following :

1

(a) Evaluate J— dx
\Jx2+4x + 13

(b)

(c)

Evaluate

Evaluate

([ 1

J 5+4cosxdx

r

x.log (1 +x) dx

o

12

12

12
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secx

(d) Evaluate J (1 + tan X) (2 + tan X) dx

3\/x+5
0 3\/x+ 5+ 3\/9—x

(e) Evaluate dx.

5. Attempt any TWO of the following : 12
(a) Find the area bounded by parabola y? = 9x and x? = 9y.
(b) Attempting the following :

(i) Form the differential equation by eliminating the arbitrary constants if

y = A cos 3x + B sin 3x.

(i) Solve eX™Vdx + e®¥*dy = 0.

: C d? o
(¢) A body moves according to the law of motion is given by d_tf = 3t2. Find its

velocity att=1 & v=2.

6. Attempt any TWO of the following : 12
(a) Attempt the following :

(1)  On an average 2% of the population in an area suffer from T. B. What is
the probability that out of 5 persons chosen at random from this area,

atleast two suffer from T. B. ?

(i)  10% of the component manufactured by company are defective. If twelve
components selected at random, find the probability that atleast two will

be defective.

P.T.O.
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(b)

(c)

[4 of 4]
The number of road accidents met with by taxi drivers follow Poisson

distribution with mean 2 out of 5000 taxi in the city, find the number of drivers.
(i)  Who does not meet an accident.
(ii)) Who met with an accidents more than 3 items. (Given ¢ 2 = 0.1353)

Weight of 4000 students are found to be normally distributed with mean 50 kgs

and standard deviation 5 kgs. Find the number of students with weights
(1)  less than 45 kgs
(1)) between 45 and 60 kgs

(Given : For a standard normal variate z area under the curve between z =0 and

z=11s 0.3413 and that between z=0 and z= 2 is 0.4772)
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Subject Name: Applied Mathematics Model Answer Subject Code: 22206

WINTER - 2018 EXAMINATION

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 answer 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 Marking
No. | Q. N. Answer Scheme
1. Attempt any FIVE of the following: 10
a) Test whether the function is even or odd if f (x) = x*+4x +sin x. 02
Ans | f(X)=x"+4x+sinx "
s (=x) = (—x)3 +4(—x)+sin(—x) y
2
=—x®—4x—-sinx
3 ; Ya
=—(x*+4x+sinx)
=—f(X) Yo
.. function is odd.
b) | If f(x)=x2+5x+1 then find f (0)+ f (1) 02
Ans | f(X)=x*+5x+1
- £(0)=(0)+5(0)+1=1 Y,
L F(Q)=(1) +5(1)+1=7 1
- f(0)+ f(1)=1+7=8
(0)+ (1) .
¢) | Find g—y Ify=x"+a" +e* +sinx 02
X
Ans y=x"+a"+e" +sinx
dy Yo+l
s —==nx""+a* loga+e*+cosx
d) 02

Evaluate jxexdx
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Q. Sub Marking
No. | Q.N. Answer Scheme

1. d %
) J'xexdx = xJ'ede —‘[Uexdx.i xjdx i
Ans o
= xe* —_[(ex.l)dx Yo
=Xxe* — _[ e*dx
=xe*—e"+c¢C 1
€) | Evaluate J"[an2 xdx 02
Ans I tan? xdx
= I(sec2 x—1)dx 1
=tanXx—X+¢C 1
f) Find the area enclosed by the curve y =2x , x-axis and the co-ordinates x=1,x=3 02
b
ANS | Area A= j ydx
3
A= ijdx Y2
2| 3
A:Z{—} or A:[xz} i3
2 | L
2 2
A=l L or A=[3-1*] Yo
2 2
A=8 &
9) If the coin is tossed 5 times , find the probability of getting head. 02
1 1
Ans n 5 y = — y =—, r = 1
P 2 q 2
p(r)="C.p'q""
1 1 1 5-1
1 = 1
- p)= (zj (zj
~p(1)= > or 0.156 1
32
2. Attempt any THREE of the following: 12
. dy .
a) Flndalfxlogy+ylogx:0 04
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Q. Sub Marking
No. | Q.N. Answer Scheme

2. a) xlogy+ylogx=0
Ans xld—y+log y.1+y1+logxd—y:0 2
y dx X dx
dy( x y
s.—| —+logx |=—-logy—=
dx ( y j X 1
y
dy_Tl9y—y 1
dx Xy log x
y
. dy _y(-xlogy-y)
Cdx x(x+ylogx)
b) If x=asect,y=Dbtant, find dy att=2 04
dx 2
ANS |y _ asect
2 asecttant 1
dt
y=Dbtant
_ bsec’t 1
dt
dy
dy _de __bsec’t "
dx dx asecttant
dt
1
b—— Yo
dy_bsect  “cost _ b e
dx atant sint  a
cost
at t=2
2
d—yzgcosec(zj ==(1)
dx a 2) a
d
dy _b 1
X a
. L . 4000 n
c) The rate of working of an engine is given by the expression 10V +T’ where 'V 04
is the speed of the engine.Find the speed at which the rate of working is the least.
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Q. Sub Marking
No. | Q.N. Answer Scheme
2. Ans LetS =10V + 4000

Vv
L85 g 4000 1
dv Vv
. ﬁ 8000
B VEE 1
consider @ =0
dv
10— 4380 =0
10— 4\(/)(2)0
V2 =400 .
V=-20 or V=20
for V=20
d?s 8000 S 1
dv? (20)3
=S is least (minimum) at V =20 1,
d) A telegraph wire hangs in the form of a curve y =alog (SECGD where 'a’ is 04
constant.Show that radius of curvature at any point is asec(gj
Ans | y=alog (sec(in
a
Bl X2 1 1
X C(Xj a a/la
a
Yt (fj
dx a
2 1
sl
X a/\a
) 3
2
{1+(dyj }
) ) dx
.. Radius of curvature is p = —
ay
dx?
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Q. Sub Marking
No. | Q.N. Answer Scheme
2. d) % Y
{1+ tan? (Xj
a
e
sec”| = || =
a/\a
3
=G
alsec | — 1
p= 2
sec? (Xj
a
asec® (X)
p = —a
sec? (Xj
a
—asec| X
3. Attempt any THREE of the following: 12
a) Find the equation of tangent and normal to the curve 4x*+9y® =40 at (12) 04
Ans 4%% + 9y2 =40
8x +18yﬂ =0
dx 1
Oy _Ax
Cdx 9y
at (1,2)
—4(1) —
slope of tangent m = dy _ ) _2 &
dx 9(2) 9

Equation of tangent
y—y1=m(X—X1)
—2=""(x-1
y-2=-(x-1)
9y -18=-2x+2
2x+9y-20=0

slope of tangent = -1
m

N | ©

Equation of normal is
9
-2==(x-1
y-2=2(x-1)

Yo

Ya
Ya

Ya
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Q. Sub Marking
No. | Q.N. Answer Scheme
3. a) 2y—-4=9x-9

b) | If Iog(«}x2 +y2):tan‘1(lj, find dy 04
X dx
Ans Iog(«/x2+y2):tanl(lj
X
dy
X—-y.1
P SV (2x+2yﬂj: 1 . dxz 2
JE+y 2 +y? dx 1+(Yj X
X
dy
_ (x+yd_j_ X’ x&—y.l
(x*+y?) dx ) x*+y? X2 1
dy dy
X+y—=|=X—"—
( ydxj dx y
dy  dy
——X—=-y—X
ydx dx y
dy
—(y—-x)=-y-—Xx
dx(y ) y
dy _-y-x .
dx y-—x
Ldy 04
c If y=1log(x%*), find =
) y =log(x%e") ”
Ans y:Iog(xzeX)
3
dy 1 2.X X
—= xe” +e"2x
dx xzex( )
dy xe*(x+2)
dx  x%*
dy _x+2 1
dx X
d) | Evaluate I dx 04
1-x?
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Q. Sub Marking
No. | Q.N. Answer Scheme
3. d) emsin’lx
.[ dx
Ans Ne
Put sinx =t
AL =t 1
J1-x?
= je”“ dt 1
mt
= —+c¢ 1
m
~ emsin'lx
= +c 1
4. Attempt any THREE of the following: 12
a) Evaluate _[;dx 04
VX2 +4x+13
Ans J'L
VX2 +4x+13
1
4 2
Third term = % =4
_J dx
VX +4x+4+13-4
_J- dx 1
4/(x+2)2 +9
dx
(x+2)2 +3°
:Iog((x+2)+ (x+2)2+32)+c 2
b) Evaluate ;dx 04
5+4cos X
1
—dx
Ans -[5+4cosx
X _ 2
Put tan—=t , cosx = >
2 1+t
dx = 2dt2
1+t
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Q. Sub Marking
No. | Q.N. Answer Scheme
4. b) I dx :I 1 ~2dt 1
"I 5+ 4c0sx [1—t2J 1+t?
5+4 5
1+t
1 1
=2 dt
J.t2+9
1
=2 dt
J.t2+32
:2x1tan‘l(£j+c 1
3 3
X
_gtan{tang}c 1
3
C) | Evaluate jx.log (x+1)dx 04
Ans Ix.log(x+1)dx
= Iog(x+1)fxdx—j(_[ xdx.%log(xﬂ)]dx 1
X2 x* 1
oy YA Jal | Iy
20(x+1)3 I{z x+1j "
G 1
= ) Pl d
20(x+1)3 2I(x+1j "
x-1
X +1) x*
— X2 +X
—X
—x-1
1
2
X (x-1)+ 1
x+1 x+1
_ x> 1 1
= Iog(x+1)?—§j((x—1)+dex
. 1 , [ X 1
..I:E log(x+1)x*— ?—x+log(x+1) +C
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Q. Sub Marking
No. | Q.N. Answer Scheme
4, d 2 04

) Evaluate I S€C X dx
(1+tanx)(2+tan x)
2 Put t =t
Ans _[ SEC X dx Jhtanx
(1+tanx)(2+tan x) -.sec? xdx = dt
1 1
S| ——dt
J(1+t)(2+t)
1 _A_B
(1+t)(2+t)_1+t 2+t
1=A(2+t)+B(1+t)
SPutt=-1, A=1 1
Put t=—2 , B=—-1 Y
1 11
”(1+t)(2+t)_1+t 2+t
1 1 1 Yy
o|—dt=|| ——-——— | dt
J.(1+t)(2+t) J‘(1+t 2+tj
=log(1+t)—log(2+t)+c 1
=log(1+tan x)—log(2+tanx)+c v,
OR
J- sec? x i Put tanx =t
(1+tanx)(2+tanx) -.sec? xdx = dt
1 1
—
-[(1+t)(2+t)
t°+3t+2
2
Third Term :3— = g 1
4 4
=j 19 gt
1 +3t+-——+2
4 4
1
=I dt 1
2 2 2
3
2 2
1 t*z‘;
=—Iog +C
21 t+§+1 1
2 2 2
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Sub
Q. N.

Answer

Marking
Scheme

d)

0 3IXx+5+39-x
3
Ans | 1= IYx+5 dx
0 Yx+5+39-x
e Y4-x+5
" Yfa-x+5+39-(4-x)
3 —
P R e, S VO (2)
0 39—x+3Yx+5
Add (1) and (2)
Y _I4»\3/9—x+7\3/x+5dx
N 0 39— x+3x+5
4
n.21 = 1-dx

-2l :[x]s
~21=4-0
=2
OR
Replace x - 4 —x
dx S X+5—5>9-x
& 9-X—>Xx+5

s 3¥x+5

o 3fxi5+30—x

o x
03o—x+3x+5

o1 (8 x+ xrB
039—x+3x+5

=J.:l-dx

dx

dx

=21 :[x]g
21=4-0
=2

Y2

04

Yo
Yo

Yo
Yo

Yo
Yo

Ya
Ya

Attempt any TWO of the following:

12
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Q. Sub Marking
No. | Q.N. Answer Scheme
5. @) | Find the area bounded by the parabola y? =9x and x* =9y. 06

Ans | yP=9x - (1)
x* =9y
X2
Sy = N
%2\’
eq".(1)= [—J =9x
9
4
X _ox
81
X' =729x
X' —729x=0
3 3) _
x(x -9 )— 0 1
x=0,9
b
Area A= |(y,—Y,)dx
9 NG 1
A= j(sf——j dx
0
9
> 2
2 3
Ao XX
3 27
2 0
3 3
3(9)2 _(9) 1
A= - |-
3 27
2
A=27 1
b) | Attempt the following: 06
(i) | Form the differential equation by eliminating the arbitrary constants if 03
y = Acos3x + Bsin 3x
Ans | y=Acos3x+Bsin3x
dy . 1
.. —=—-3Asin 3x + 3B cos 3x
dx
2
.'.d—¥:—9Ac053x—QBsin3x 1
dx
_d?y .
..Wz—Q(A0033x+Bsm3x) 1
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Q. Sub Marking
No. | Q.N. Answer Scheme
5. b d?
) _2/ _ gy
dx
d’y
d7 + gy =0 1
b) (ii) | Solve : e*Ydx+e**dy =0 03
Ans | e€7Vdx+e?*dy=0
se'eddx+e?e*dy =0
" e?
—dx=-—d
e’ ey y 1
e?dx = —e’dy
J'ezxdx —Ieydy 1
2X
 _ e'4c 1
d 2X 06
(©) A body moves according to the law of motion is given by ra =3t>. Find its
velocityatt=1&v=2
2
ANs | Acceleration :d—;(= W _ g 1
dt dt
- dv =3t%dt 1
- [dv=[3t’dt 1
3
SV= E +C 1
3
givenv=2andt=1
~c=1 1
sv=t 41 1
6. Attempt any TWO of the following: 12
a) Attempt the following: 06
) On an average 2% of the population in an area suffer from T.B. What is the probability that
) out of 5 persons chosen at random from this area, atleast two suffer from T.B ? 03
ANS | L5 po20=—2 002
100
Mean m=np
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No. | Q.N. Answer Scheme
6. a)i) | ~.m=5x0.02=0.1 1
e—mml’
p(r)=

Ans

b)

Ans

p(atleast.two) =1-[p(0)+p(1)]

:1{130'1(0.1)0 X e“(O.l)l}

0! 1!
=0.0047

10% of the components manufactured by company are defective .If twelve
components selected at random , find the probability that atleast two will be
defective.

Given p=10%=%=0.1,n=12 andg=1-p=0.9

p(r)="C.p'q""

p(atleast two) =1-[ p(0)+ p(1)]
=1-[ #C, (0.1)’ (0.9)** +C, (0.1)"(0.9)*" ]
=0.3409

The number of road accidents met with by taxi drivers follow poisson distribution
with mean 2 out of 5000 taxi in the city ,find the number of drivers.
() Who does not meet an accident.

(ii) Who met with an accidents more than 3 times. (Given el = 0.1353)

LetN =5000, Meanm=2

p()- 571
(i)r=0 - p(0)= eof
- p(0)=0.1353

Number of taxi drivers = N x p=5000x0.1353=676.5= 677
(i) More than three

_1{e‘220 e?2" e?2° e‘223}

+ +
0! 1! 2! 3!
=0.1429

03

06
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6. b) Number of taxi drivers = N x p=5000x0.1429 =714.5~715 1

c) Weight of 4000 students are found to be normally distributed with mean 50 kgs and 06
standard deviation 5 kgs.Find the number of students with weights
(i) less than 45 kgs
(i) between 45 and 60 kgs
(Given: For a standard normal variate z area under the curve betweenz=0andz=1
is 0.3413 and that betweenz=0 and z =2 is 0.4772)
ANS | Given x=50 , o=5 , N =4000
X _ 1
(i) Forx=45,z= X X=45 5O:—l
o 5
~. p(less than 45) = A(less than —1)
=0.5-A(1)
=0.5-0.3413 1
=0.1587
.. No.of students=N - p
— 4000x0.1587 = 634.8 i.e., 635 1
(i)Forx =45, 7= 2% _ 45-50_ 4
o 5
Forx:GO,Z:X_X=60_5O=2 1
o 5
~. p( between 45 and 60) = A(-1)+ A(2)
=0.3413+0.4772
~0.8185 1
.. No.of students= N - p =4000x0.8185
=3274 1
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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Instructions — (1) All Questions are Compulsory.
(2) Answer each next main Question on a new page.
(3) Ilustrate your answers with neat sketches wherever
necessary.
(4) Figures to the right indicate full marks.
(5) Assume suitable data, if necessary.
(6) Use of Non-programmable Electronic Pocket
Calculator is permissible.
(7) Mobile Phone, Pager and any other Electronic
Communication devices are not permissible in
Examination Hall.
Marks
1. Attempt any FIVE of the following: 10

a) State principle of transmisibility of force.

b) Define load lost in friction.

c) Define resultant force.

d) State Lami’s theorem.

e) Define angle of repose.

f) Define centre of gravity.

g) State any two types of beam along with sketch.

P.T.O.



22203

b)

d)

[2]
Marks

Attempt any THREE of the following: 12

Define unlike parallel force system and general force system
with sketch.

In a machine, an effort required to lift a certain load is 200 N.
When efficiency is 60% find the ideal effort.

What are the characteristic of ideal machine?

State four laws of static friction.

Attempt any THREE of the following: 12

Find the angle between two equal forces of magnitude 300 N
each, if their resultant is 150 N.

Find analytically the resultant of following concurrent force
system. Refer to Figure No. 1.

4N

5KN
7 KN

Fig. No. 1

The diameter of bigger and smaller Pulley’s of Weston’s
differential pulley block are 250 mm and 100 mm respectively.
Determine effort required to lift a load of 3 KN with 80%
efficiency.

A machine has V.R. of 250 and has its law P=(0.01W + 5) N,
Find M.A., efficiency, effort lost in friction at a load of 1000 N
and also state whether machine is reversible or not.



22203 [3]
Marks

4. Attempt any THREE of the following: 12

a) Calculate the resultant and it’s position wrt. point A for the
force system shown in Figure No. 2. AB=BC= CA=2m

c
gonr 260N
A > A
120N
Fig. No. 2

b) Calculate the tension induced in the cable used for the assembly
shown in Figure No. 3. W= 1500 N.

A 7
7 C
46 Z
20°
3
w
Fig. No. 3

c) Calculate the reaction of beam loaded as shown in Figure No. 4.

. T
femieem e

Fig. No. 4

d) A block weighing 1000 N, resting on a horizontal plane requires
a pull of 400 N to start its motion. When applied at an angle
of 30° with the horizontal. Find the coefficient of friction, along
with normal reaction, force of friction and resultant reaction.



22203

b)

[4]

Marks

Calculate the reaction of beam loaded as shown in Figure No. 5 use
graphical method.

2ok~ LHokN 1pln

N T T

Fig. No. 5

Attempt any TWO of the following:

Calculate reactions of beam loaded as shown in Figure No. 6.

Lv fen 10 Jew
20 (W) l
T 2 EmevTB;_-,,c

Fig. No. 6

A push of 30 N applied at 30° to horizontal just move the block
of weight ‘W’ N. If angle of friction is 16°. Find coefficient
of friction, total reaction and weight of block.

A concurrent force system is shown in Figure No. 7 find
graphically the resultant of this force system.

300N

o'
200N 3

50
70

4ooN] 500N

Fig. No. 7

12
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Marks
6. Attempt any TWO of the following: 12
a) Locate the position of centroid for the section shown in Figure
No. 8.
ov
/|L LoV ,{/ ’*__
40
—
—¥ho f— 1520 ™
7y
P
71;
L )
4 1200mm !
Fig. No. 8

b) Locate the centroid of lamina shown in Figure No. 9.

200mm

200mm 400 Mm

Fig. No. 9
c) Find the centre of gravity for the solid shown in Figure No. 10.

<«— Hemisphere
200Mm 9(

e— Cyllinder

Aoom

f

206mry

Fig. No. 10
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SUMMER -2018 EXAMINATION

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 answer 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 Marking
No. | Q. N. Answer Scheme
1. Attempt any FIVE of the following: 10
. a‘+a’” .
a) State whether the function f (x) = IS even or odd . 02
Ans “+a*
F(x) = a’ +a
2
a*+a™
L f(=x)= 1
a’+a’ 7
2
= f(x)
. : H 1/2
.. function is even.
2 -
b) If f(x)=x’+6x+10 find f(2)+ f(-2) 02
Ans | f(x)=x*+6x+10
- £(2)=(2) +6(2)+10=26 Y,
L f(=2)=(-2)" +6(-2)+10=2 v,
- f(2)+ f(-2)=26+2=28 .
2 . dy
c) Ify:Iog(x +2x+5),f|nd — 02
dx
ANS |y =log(x* +2x+5)
Sy 1 02

c =——— (2X+2
dx x2+2x+5( x+2)
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Sub

Q. N.

Answer

Marking
Scheme

d)
Ans

Ans

Jdy o 2x+42
Tdx X2+2x+5

1
Evaluate : I — —dx
sin’ x cos? x

1
J'—_ 5 >— dXx
sin® xcos” x
J-sm X +C0S’ X

sin® xcos® x

1
=I —+——— dX
COS™ X SIn” X

dx

= j(sec2 X +COS eczx)dx

=tanx—cotx+c
OR

1
Isin2 X COS? X dx
= | cosec®x.sec? x dx

]
= j(1+ cot? x)(1+tan2 x)dx
- j(l+tan2 X +cot? X + tan? x cot? x)dx
= j(1+tan2 X + cot? x+1)dx

= j(sec2 X +COS eczx)dx

=tanX—cotx+cC

02

Y2

Y2
Y2
Yo

Y2
Y2

Ya

Ya

Find the area enclosed by the curve y = 3x?

b
Area A= _[ ydx

3
= .|'3x2dx
1

, X-axis and the ordinates x=1,x=3 02

Yo

Ya

Ya

Ya
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Q. Sub Marking
No. | Q.N. Answer Scheme
1. f) An unbaised coin is tossed 5 times .Find the probability of getting a head. 02
1 1
AnS n:5, =—, :—’r:]_ 1/2
P 2 a 2
p(r)=nc, (p) (a)""
1 1 1 5-1
1)=5¢,| = || = L
p(1)=55,3) 3] 7
:i or 0.156 1
9 | Evaluate: Ixcos xdx 02
Ans J X COS Xdx = xj COS Xdx —I( coS xdx.i xj dx &
dx
= Xsin x—J'(sin x.1)dx 1
= XSIN X+ COSX+C Yo
2 Attempt any THREE of the following: 12
(a) If e*+e’ =e* find dy 04
' dx
Ans | Xt =g
e +e’ @ _ e {1+ d_y}
dx dx 1
ey d_y_e)(+y d_y — ex+y _eX
dx dx 1
dy X+ _ aX+ X
&(ey—e )=e"Y —e 1
ﬂ B ex+y _eX
dx e’—-e*”’ 1
. . dy
b) | If x=a(f+sind),y=a(l-cosd), find ™ 04
Ans | x=a(@+sind)
o _ a(1+cos6) 1
déo
y =a(l-cosé)
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b) (% - a(~(-sing))=asing

dy
dy dg __ asiné
dx dx a(l+coso)
déo
26 0 0
sing sin cos
(1+cos0)

=7 OR =— 2 2_n?
2

1

Yo

Yo

Ans | Let y=2x®-3x*-36x+10

gy =6x*—6x—36
dx

2
29 196
dx
dy

Consider —==0
dx

6x°—6x—-36=0

x> —x—-6=0

SX==2, Xx=3

atx=-2

¢’y

dx?

Sy is maximum at x = -2

Ve = 2(=2)° =3(-2)" ~36(-2) +10
=54

~12(-2)-6=-30<0

d?y
at x=3, —=12(3)-6=30>0
dx
sy isminimumat x =3
Yo =2(3)° =3(3)" —36(3)+10
= -71

c) Find the maximum and minimum values of y = 2x* —3x* —36x +10 04

Yo

Yo

Yo

Yo
Yo

Yo
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2. . . X . 04

d) A telegraph wire hangs in the form of a curve y =alog sec(gj where 'a’ is
constant.Show that radius of curvature at any point is asec(fj
a
Ans | y=alog (sec(ln
a
% _at sec[zjtan (Ej(ij 1
X sec[ X ) a a)la
a
Y _ tan (fj
dx a
s (23
—=sec’| — || =
X2 a/la 1
3
2 |2
{1+(dy) }
) ] dx
Radius of curvature is p = d—zy
dx?
3
2
{1+ tan? (;ﬂ
— Y
=[G
sec”| — || =
a/\a
3
=)
a| sec (j Yy
P = 2
sec? (X)
a
. asec’ (a} v,
sec’ (X)
a
asec( Xj
= - 1
P a %)
3 Attempt any THREE of the following: 12
a) Find the equation of tangent and normal to the curve y =2x—x” at (2,0) 04
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Ans

b)
Ans

Ans

y= 2x-X°

Q:Z—Zx
dx

at (2,0)
dy
slope of tangent m = i 2-2(2)=-2
X
equation of tangent is,
Y=y, =m(x-x)
y—0=-2(x-2)
y=-2x+4
2Xx+y—-4=0

slope of normal m =—

S|+
N |-

equation of normal is,
y=yy=m (x-x)
1
-0==(x-2
y-0=2(x-2)

2y =Xx-2
X-2y-2=0

Y2

Yo

Yo

Yo

Y2

Yo

Differentiate (sinx)™" w.r.tx
Lety= (sinx)™"”
log y = tan xlog (sin x)

. X_LCOSX+ log (sin x)sec? x
y dx sin x

@ _ y (tan xcot x+log (sin x)sec’ x)

dx

g—i = (sinx)*" (L+log sin x)sec’ x)

04

Yo

Ya

If Y = ;M find dy
1+ cos2x dx
y= ,1—0032x
1+cos2x

04
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3. c) 2sin? x 1

Y=\ 2c0s7 x
y =+/tan? 1
y = tan X 1
dy _ sec” X 1
X 1
d) | Evaluate Ism_x d 04
Jx
Ans )
jsm X dx
Jx
Put /x =t
1
—=dx=dt 1
2Jx
1
s ——=dx =2dt Yo
Jx
:Jsint(Zdt) o
=-2cost+cC 1%
= —2cos~/x +cC "
4 Attempt any THREE of the following: 12
a) Evaluate:_[ 1 5 dx
V1= x* (sin™ x) 04
V1-x* (sin™ x)
Put sin x =t
L dx =dt 1
V1-x2
1
I
= [t dt ”
-1
=—+C
1
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4. a) = —(sin’l x)f1 +C &
1
b) Evaluate : | ——dx
5+ 4.c0S X 04
Ans 1
j —~ X
5+4cos X
_ 2
Put tanizt cos.x:1 tz ,dx = 2dt2
2 1+t 1+t
) j dx _I 1 ' 2dt
) 544c0sx 1-t?2) 1+t? 1
S5+4 5
1+t
1
=2 dt
J.tz +9 1
1
:ZJ._t2+32 dt 1/2
= 2xltan‘1(£j+c
3 3 1
tan =
=—tan™ 2 |+cC
3 2
Evaluate:Ide 04
c) 1+cos2x
X
j %
AnNs 1+cos2x
X
= dx
-[Zcos2 X 2
= l_[xsec2 xdx o
2
-1 xj sec? xdx—j( I sec? xdx.ixjdx 1
2 dx
1
:E[xtan x—ftan x.1dx} 1
:%[xtanx—log(secx)}c 1
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sec? x
1+tanx)(2+tanx)

d) | Evaluate: J' (

Ans J. sec? x dx Put tanx =t
(1+tanx)(2+tanx) -.sec? xdx = dt

1
T

1 _ A N B
(1+t)(2+t) 1+t 2+t
1=A(2+t)+B(1+t)
SPUt t=-1, A=1
Putt=-2 , B=-1
1 11
”(1+t)(2+t)_1+t_2+t

1 1 1
T :j[m‘zTJ .

=log[1+t]-log[2+t]+c

=log[1+tan x]—-log[2+tan x]+c
OR
Put tanx =t

sec’® X
J' dx ,
( - sec” xdx = dt

1+tanx)(2+tanx)

1

T

ot
t°+3t+2
=j 19 gt
t?+3t+-——+2
4 4

04

Y2

Yo
Yo

Y2

Ya

Yo

Yo
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Y2

tan x +1
+C
tan x+2

4,
=lo

\/sm X dx
\/COS X +\/sm X

2 ¥sinx
Ans = dX———————— 1
I 3[cos x + 3sin x @)

p P,

xl2 3fcos x
I = dX———————- 2
I 3fsin x + 3/cos x (2)
Add (1) and (2)
szz 3sin x + 3/cos x dx
0 3fsin x +3/cos x

7l2

= 1.dx
0

="

T

e
) Evaluate : j
0

21 =
2
1=z
4
OR
Replace x —>%—x

..Sin X — cos X
& C0oS X — Sin X

72 3fsinx
| —I dx
3[cos x + 3sin x

- J-mz 3fcos x d
= X
3fsin x + 3[cos x
=12 3[sin x + 3/cos x
221 = j dx

3fsin x + ¥cos x
7l2

= 1.dx
0

04

Y2

Yo

Ya

Ya
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4, e _ zl2 1

) - X]o
21=2
2
T
slh==
4 1
5 Attempt any TWO of the following: 12
a) Find the area of the region bounded by the parabola y = 4x —x* and the x-axis. 06
Ans | y=4x—x’
puty =0,
4% —x*=0
x=0,x=4 1
b
Area:.[ ydx
4
:J'(4x—x2)dx 1
0
o2 374 2 374
4 XX or =|4X_X )
L 2 0 3 0 2 3 0
42 2 3 3 3
=4 4__0_ — 4__0_ OR = 2(4)2_4_ -0 1
2 2 3 3 3
_32 =10.667 1
b) | Attempt the following: 06
(1) Form the D.E. by eliminating the arbitrary constants if y = Acos3x+ Bsin3x 03
Ans | y=Acos3x+Bsin3x
dy =—3Asin 3x + 3B cos 3x 1
dx
2 1
d 2/ =-9Ac0s3x—-9Bsin3x
dx
d’y : Y
v —9(/Acos3x+ Bsin 3x)
d?y
2 J__9 Yo
dx? y
d’y
—2 9y = 0
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5| D)) | solve : x(1+y?)dx+y(1+x*)dy=0 03

ANs | x(1+y?)dx+y(1+x*)dy =0
X y
dx =- d
1+x° 1+y? y 1
X y
dx=- dx
J.1+ X J.1+ y? 1
: lIog(1+x2):—llog(1+ y*)+c
2 2 1
- log(1+x*)=-log(1+y*)+C
(© A particle starting with velocity 6m/sec has an acceleration (1—t2) m/sec?,
when does it first come to rest? How far has it then travelled? 06
Ans | Acceleration = %:142
codv=(1-t7)dt
s fdv=[(1-7)dt
3
Y :t—t—+c 1
3
given v=6 and initially t =0
c=6 15
3
Y :t—t—+6
The particle comes to rest whenv=0
3
.'.t—t—+6 =0 Y
3
S 2 -3t-18=0
St=3 1
dx
V=—
dt
3
o —t-Lie Y
dt 3
t3
dx=(t——+6jdt
3
t3
.'.Idx:j(t——+6jdt
3
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5. c 2 4 1
) X =%——+6t+c1
sinitially x=0 ,t=0
c,=0 Yo
2 4
X = t——t—+6t
2 12
putt=3
3" (3)
E C
2 12
. x=15.75 1
6

Ans

Attempt any TWO of the following:

Attempt the following:
A person fires 10 shots at target. The probability that any shot will hit the target 3/5.
Find the probability that the target is hit exactly 5 times.

3
n=10,p=—
P 5

3 2
—1-p=1-===%
q p 55
r=5

p(r)="c.(p) (a)"
p(5)

Il
5
(@)
al
7 N\
gl w
;/m
7\
(00N
N
5
&

If 20% of the bolt produce by a machine are defective .Find the Probability that
out of 4 bolts drawn ,

(1)one is defective
(2) at the most two are defective.

Givenp:20%:%:0.2,n:4andq:1—p:0.8

p(r) _ nCr prqn—r

12

06
03

03
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6. | a)(ii) | (1) p(one is defective)

b)

Ans

Ans

= p(1)=4C,(0.2) (0.8)""
=0.4096
(2) p(at the most two are defective.)
=p(0)+p(1)+p(2)
0 4-0 1 41 2 4-2
= 4C,(0.2)°(0.8)"° +4C, (0.2)(0.8)** +4C, (0.2)} (0.8)
=0.9728

A company manufacture electric motors. The probability that an elecric motor is
defective is 0.01.What is the probability that a sample of 300 electric motors will
contain exactly 5 defective motors? (Given:e™ = 0.0498)

p=0.0,n=300,r=5

~.m=np=0.01x300=3

p(5)- = 5(!3)

0.0498)-(3)’

p(5):( 51

=0.1008

In a sample of 1000 cases the mean of certain test is 14 and standard deviation
is 2.5. Assuming the distribution to be normal,find
(1) how many students score above 18?

(2) how many students score between 12 and 15?
[ Given: A(0.4)=0.1554,A(0.8) = 0.2881, A (1.6) = 0.4452 |
Given x=14 =25 N =1000

X=x_18-14

1) z= —— =16
@ o2 2.5

~. p( score above 18) = A(greater than 1.6)
—0.5-A(L6)
=0.5-0.4452 =0.0548

.. No.of students=N - p
=1000x0.0548=54.8 i.e., 55

Yo

Yo

06

06
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6. _x _ 1
@7 XX 12714 oo
lo} 2.5
. x—x:15—1420.4
o 2.5
. p(score between 12 and 15) = A(-0.8)+ A(0.4)
=0.2881+0.1554
=0.4435 1
.. No.of students= N - p =1000x0.4435
=4435 ie., 444 1
Important Note

marks in accordance with the scheme of marking.

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
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