Applied Mathematics STV Gems Publications
OCTOBER 2016

Time - Three hours
(Maximum Marks:75)

[ N.B:- (1) Answer any FIVE questions in each of PART-A& PART-B and
any two divisions of each questions in PART-C
(2) Each questions carries 2(two)marks in PART-A ,3(three)marks
in PART-B and 5(five)marks for each division in PART-C.]

PART - A

—_—

. Define discrete random variable

2.IfE(x)= 3,find E(2x+ 5)

3.If n=10,p = % ,find the mean and variance of a
binomial distribution
4. Give two properties of normal distribution

5. Write the condition for minimum of the function y = f{x) at
x=a

6. Find the area bounded by the curve y = % , the x-axis and
the ordinates x =1 and x=2

. . . d
7. Write down the integrating factor of d—j; + ycot x = cosecx
2
8. Write down the auxiliary equation of 4% - 12 Z—z +9y=0

PART -B

9. If a random variable ‘X’ has the following probability
distribution , find E(X)

X -3 6 9

1 1 1

P - Z Z
@ 6 2 3
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10. If the variance of a Poisson distribution is 0.35 ,find

P(X = 3)

11. Write the normal equations to fit a straight line y = mx + ¢

12. The distance travelled by a particle in given by
s =2t—3t*+ 1 in ‘¢’ secs . Find the initial velocity and
initial acceleration of the particle

13. Find the slope of the tangent to the curve y* = 4ax at
(at’, 2at)

d 1+y?
14. Solve: 2 = 22
dx 1+x2

15. Find the Particular Integral of (D2 - 3D + 2)y = e~

16. Find the complementary function of (D% - 100)y = cos 9x

PART-C

17.(a) A random variable ‘X’ has the following probability

distribution
X 0 1 2 3 4
P (X) 3a 4a 6a 7a 8a

Find (i) The value of ‘a’ and (ii)) P (X = 3)
(b) A random variable ‘X’ has the following probability

distribution.
X 0 1 2 3
1 1 1 1
P (X) = - - =
3 6 6 3

Find mean and variance
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(¢) The mean and variance of a binomial distribution are

16 and 8, Find P(X = 0)and P(X = 1)

18.(a) If 'X'is a poission variate such that P(X = 1) = 0.3
and P(X = 2) = 0.1 find P(X = 0)
(b) If 'X"is normally distributed with mean 80 and

standard deviation 10, find P (70 < X < 100)
Take P (0 < z < 1) = 0.3413,P(0 < z< 2) = 0.4772
(c) Fit a straight line y=ax+b for the following data

x 0 1 2 3 4
y 1 1 3 4 6
19.(a) Find the velocity when the acceleration is zero, if the

distance travelled by a particle ‘s’ is given by
s=t —6t"+ 12t —8

(b) Find the equation of the normal to the curve y* = 4x
at(4,4)

(c) Find the maximum and minimum of y =2x’ + 3x* —36x + 1

20. (a) Find the volume of a right circular cone of height &’

and radius 7’ by integration

.4y /1—3/2
(b) Solve: ool b

LAy y_ 2
(¢) Solve: T LT X

2
21. (a) Solve: &y _ 63—i+ 8y=20

dx?

(b) Solve: (D?+ 3D + 2)y = 5e™**
(c) Solve: (D? + 9)y = cos 2x
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PART - A

1. Define discrete random variable

Answer If a random variable ‘X’ takes only a countable

number of values then X is said to be discrete random variable

2.IfE(x)= 3,find E(2x+ 5)
DT ] E(Q2x+5)=EQ2x)+ E(5)

=2E(x)+ 5 [~ E(c) = c]
=2(3)+5

=6+5

=11

3Inn=10,p= % ,find the mean and variance

of a binomial distribution.

M Givenn = 10 ,p = %

Sinceqg=1-p
_ 1 2-1 1
1= 175772 73

Mean=np = 10(%) =5

Variance =npq = 10 (%) G) = ;

4. Give two properties of normal distribution

-

Answer

(i). The normal curve is bell shaped.

(i1). Mean = Median = Mode = u
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5. Write the condition for minimum of the function y = f{x)

at x=a

Answer Condition for minimum

- dy _ _
(1)dX—0 at x=a

(i1) @y +ve(or)>0 at x=a
dx?

6. Find the area bounded by the curve y =§ , the x-axis and

the ordinates x=1and x=2

Answer Area = f:ydx
Hereyz% ,a=1b=2
21
A= f —dx
10X

[log x]%
= log2 - log1

log 2 Sq.units

7. Write down the integrating factor of

dy
N ycot x = cosecx

.
I . d
Answer Given d—z + ycot x = cosecx

This is of the form Z—i + Py=24Q

CosXx
Here, P = cotx = — , Q= cosecx
sinx

Integrating Factor = e/ P4%

cosx
f sinx

= e
— elog(sin x)

26
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8. Write down the auxiliary equation of

d? d
S-1222+9y=0

dx?

Answer Auxiliary equation is 4m? - 12m+ 9= 0

PART -B

9. If a random variable ‘X’ has the following probability
distribution , find E(X)

X -3 6 9
PX) 1 1 1
6 2 3

Answer
L J Formula: E (X) = Y, xip;

E(X) =x1p1 + Xapa + ="+ XpPn

=(-3x g (6x )+ (93)

-3 6 9

= —4 - -

6 2 3
~ =3(1)+6(3)+9(2)
= T
-3+ 18+18
6

10. If the variance of a poisson distribution is 0.35 ,find

P(X = 3)

i -Ayx
Answer Formula:P(X = x) = 2 x'A ,

Given variance A = 0.35
27
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e —-0.35 (0.35)96

P(X=1x)=
x!
-0.35 3
= 3= 503

e7035(0.043)
6

11. Write the normal equations to fit a straight line

y=mx+c

Answer Normal Equation are

myx+nc=yy
mYx?2+cYx=Yxy

12. The distance travelled by a particle is given by
s =2t— 3t + 1 in ¢’ secs . Find the initial velocity

and initial acceleration of the particle

Answer s=20-3t+1

v= 2= 2030 -320+0

= 6t — 6t
a= 3 =620 6(1)
~12t—6
Initial velocity v = (%) =6 (0)2 - 6(0) = 0 units / sec
t=0

d?s

Initial acceleration a = (—
dt?

) =12(0)~ 6 =~ 6 units /sec’
t=
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y* =4ax at (at’,2at)

13. Find the slope of the tangent to the curve

y2=4ax

B
Answer

2y ‘% = 4a(1)

dy 4a

dx 2y

dy 2a

dx y
(dy) _2a 1
dx (atz,Zat) - 2at - t

.. Slope of the tangent m =

1

t

. ﬂ _ 1+y2
14. Solve: Tr 1o
Answer Given ay _ 1+y?
dx 1+x2
dy  dx
1+y2 1+ x2
dy dx
fl +y2 fl + x2

tan"ly=tan"lx+ C,

15. Find the particular integral of
(D2-3D+ 2)y=¢e7*

B
Answer

e—x

P.l.=

Replace D by - 1

29

Given (D?- 3D+ 2)y = e™*

D2-3D
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e—x

P.l.= 5=
P.l= 2"
1+3+2
e X
"6

16. Find the complementary function of

(D% - 100)y = cos 9x

Answer Given (D? - 100)y = cos 9x
Auxiliary equation m? - 100 = 0
m? = 100

/100 = £10

.., Complementary Function (C.F) = Ae'%* + Be~10%

m

PART -C

17.(a). A random variable ‘X’ has the following probability

distribution
X 0 1 2 3 4
P (X) 3a 4a 6a 7a 8a

Find (i) The value of ‘a’ and (ii) P (X = 3)

e

Answer
[6) Formula:), P; =1
3at+4a+6a+7a+8a =1
28a=1
1
a=—
28
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(i) P(X 23)= PX=3)+PX=4)

=7a+ 8a

=15a

ol

15
28

17.(b). A random variable ‘X’ has the following probability

distribution
X 0 1 2 3
o | L | L |t [ 1
3 6 6 3

Find mean and variance

Anser Formula: Mean= E(X)

Variance = E(X?) - [E (X)]?

n

E(X) = inpi

i=1

E(X) =x1p1 + Xapa + =+ XpPn

SOD TR N

=0+ 2+2+1
6
_1+2+6
T 6
_9
"6
Mean=;
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E(X?) = inz P

i=1

E(X?) = xfp;+ x3p,+ -+ Xxipy

S0 () (Y (3
1

RO ICEE ME MR
:0+ 1.}. é+ 3

6 6
=1+4—+18

6
23

Variance = E(X?) - [E (X)]?

-2

23
6

23
6

23(4)-9(6)
T 24

_ 92-54
24

_ 38
T 24
19
12

17.(c). The mean and variance of a binomial distribution
are 16 and 8, Find P(X=0)and P(X = 1)

(nswer_JGiven M= 16 - -~ ~(1)
Variance :npg=8 - - - -(2)
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(2) npqg 8
- =2 — = —
(D np 16

1
q=;
We know that p + g = 1
p=1-g¢q
-1-1
2
_ 21
T2
_ 1
S 2
(1) > np=16
1 —
n(3) = 16
n= 32
Binomial distribution is P (X = x) = nc,p*q™™*

o= 0= 326, ()

P(X = x) = 32¢, (%)ng_x

P (X =x)= 32¢c, (%)32

32
Putx=0, P(X=0)= 32¢ (%)

P(X=0)= 1x(§)32

PX=0)= =
Putx=1, P(X=1)= 32c, (%)32
= 32(;77)
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5 1
25 (53)

227

18.(a). If ‘X' is a poission variate such that P(X = 1) = 0.3
and P(X = 2) = 0.1 find P(X = 0)

- e_)“lx
MFormula:P(X = x) = pr

Given P(X=1)= 0.3

-2A31
e 03
1!
.y
e /1= 0.3
1
e*1=03----- (1)
Given P(X=2)= 0.1
-1
204
2!
-1
e 01
2
e *2=02----- (2)

To find P(X = 0)

P(X = 0)
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e 1
1
= e_)L
_2
=e 3 = 1947

18.(b). If ‘X" is normally distributed with mean 80 and
standard deviation 10, find P (70 < X < 100)
TakeP(0 < z < 1)= 0.3413,P (0 < z< 2) = 0.4772

-

Answer Refer October 2017 ,Question no. 18(a) ,Page no. 68 ]

-

18.(c) Fit a straight line y = ax + b for the following data

0

1

2

3

4

1

1

3

4

6

y
IO ] Lety=ax+b

(1) be the line of best fit.

Then the normal equations are
aXx;+nb= Yy

aYx?+ bYx = Y xy;

2
©))

We compute Y, xi, Y. xi%,Y. yi and Y, xi yi from the following table.

xi yi xi xiyi
0 1 0 0
1 1 1 1
2 3 4 6
3 4 9 12
4 6 16 24
xx;= 10 2yi=15 Y x7 = 30 2 xy; = 43
Here,n = 5

Using the normal equations, we get

)= ax;+nb=Yy;
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a(10) + (5)b = 15

10a + 5b = 15
()= aXx’®+ bXx; = Xxy
a(30) + b(10) = 43
30a+ 10b = 43
By Cramer’s Rule : 10a + 5b = 15 and 30a + 10b = 43

10 5
7] = = - - _
d |30 0 100 - 150 50
15 5 _ ) _
Ba= |43 10| = 150 - 215 = - 65
10 15
= = - = -
By = |30 43| = 430- 450 20
_Ba_-65_
T m T 50 ™
_By_ 20
B -50

(1) >y=ax+b
Puta= 13and b = 0.4
y=1.3x+ 0.4, which is the line of best fit.

19.(a). Find the velocity when the acceleration is zero,
if the distance travelled by a particle ‘s’ is given by

s=t0—6t+12t—8

Answer s =t -6t +12t—8

v = % = 326020+ 12(1)=0 = 32— 12t + 12

—d—25—32t 12(1)+0 =6t—12
a= 23 =32y 121) -

To find the velocity when the acceleration is zero:
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>a=0
6t-12=0
6t=12
t= 2

when t =2 secs = v = 3(2)* - 12(2) + 12 = 0 units / sec

19.(b). Find the equation of the normal to the curve

Y =4x at(4,4)

Answer =4y

dy _
2 5-4(1)
dy 4
dx 2y
dy 2
Xy
(dy) 2 1
dx (44)—4—2—771

Equation of the normalis y—y, = — (x—xy)
m

Herem=%,x,=4, =4

y-4=F (-4
y742722(x74)
y—4=-2x+8
2x+y—-4-8=0
2x+y-12=0
37
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19.(c). Find the maximum and minimum of

y=2x"+3x"-36x+1

-

Answer Refer October 2017 ,Question no: 19(c) ,Page no: 72 ]

20.(a). Find the volume of a right circular cone of height 'h’

and radius '’ by integration

[ Answer Refer April 2016 ,Question no: 20(a) ,Page no: 17 ]

2

20.(b). Solve: 2 = |12

dx 1-x2
Answer

. dy _ [1-y?
Given il brue
dy 1-y2
dx ~ V1- x2
dy dx

\/1—y2=\/1—x2

Integrating on both sides, we get

f1/1— f\/ - x2
sin"ly=sin"lx+ C

sin"tx - sin"ly=C

LAy Yy _ 2
20.(c). Solve: R

[ l ) d
Answer Given 2 + L= x2
dx «x

This is of the form % + Py=(Q

1
Here, P = Y Q= x?
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[Pax _ efidx = elogx _

Integrating Factor = e

=, The solution is ye/ P4 = [QelPd*dx + C

yx = fxz(x)dx+ C

= fx3dx+C

4
:—+C

4

L@y e dy _
21.(a). Solve: 52 - 62+ 8y =0

( 2
Answer Given XY - 6% =
iven—- 6—+ 8y =0
\__________J dx? dx y

(D?>- 6D+ 8)y=0
Auxiliary equation is m? - 6m+ 8 = 0
(m-2)(m-4)=0
(m-2)=0 | (m-4)=0
m= 2 m= 4
~ The solution is y = Ae™1* + Be™2*

y = Ae** + Be**

21.(b). Solve: (D?+ 3D+ 2)y = 5e %

[ dnswer | Given, (D*+ 3D+ 2)y = 5e~**

Auxiliary Equationis m? + 3m+ 2= 0
(m+ D(m+2)=0

m+1=0 m+2=0

m= -1 m= -2

X

=, Complementary Function (C.F) = Ae™* + Be™?
ax

. e
Particular Integral = )
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—4x
P.l1.= DzieST’ ReplaceD by— 4
Se—4x
P.I.=
07+ 34+ 2
Se—4x
Pl=————
16- 12+ 2
Se—4x
P.l.=

6
General Solution,y = C.F + P.I

_ _ S5e ¥
y=Ae ™+ Be™?* + =——

21.(c). Solve: (D% + 9)y = cos 2x

e

A Given (D?+ 9)y = cos 2x
Auxiliary equation ism? + 9 = 0
m?=-9
m=+v-9 = ¢ i3
Here,a =0, =13
~.Complementary Function is e®*[Acos 3x + Bsin 3x]

C.F.= Acos 3x + Bsin 3x

cosax

Particular Integral =

f(D)
_ cos 2x
T D2+ 9
Replace D= -2%2= -4
_ cos 2x _ cos 2x
T -4+9 5

General solutionis y = C.F + P.I

, COoS 2Xx
~y= Acos 3x + Bsin 3x +

Prepared by- STV Gems Publications, Chidambaram,
stvgems@gmail.com, Cell: 9994507270
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