Mathematics & Statistics

Academic Year: 2013-2014 Marks: 80
Date: March 2014

Question 1: [12]

Question 1: Select and write the correct answer from the given alternatives in each of
the following : [6]

Question 1.1.1: [2]
Which of the following represents direction cosines of the line
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Question 1.1.2: [2]

A= 12 ans Alad) A)=Kl, then the value of 'K' is
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Solution: A( Adj A) =|A] . |



Question 1.1.3: The general solution of the trigonometric equation tan?8 = 1 is
[2]
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Solution:
tan’@ = 1 tauz(I)
4
2 2
tan“f =tan"a =0 =nw+ o

T
.8 T+ —
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Question 1.2 | Attempt any THREE of the following : [6]

Question 1.2.1: If %:5:%" are the position vectors of the points A, B, C respectively and
2a +3b — 52 = 0. then find the ratio in which the point C divides line segment AB. [2]

Solution:
284+ 36 —-56=0

5 =3b+2a
3b+ 2a

€ 5
35+ 2a
3+ 2

~C divides seg AB internally in the ratio 3: 2

Question 1.2.2: [2]

Equation of a planeis " (3i —Art 12"') =% Find the length of the perpendicular from the
origin to the plane.

Solution:



?’(35’ 45+ 121}) N (i)

7w =3i—4j+ 12k
|7{| — /9 +16 + 144 =13

5 3i—4j+12k
i = —————————

13
o (3451 12k 8 ,
T-(T)_ﬁ ............ b’y{l]

T.n =p

8
~ Perpendicular distance from the origin is R

Question 1.2.3: [3]

r—6 y+4 z-
2 7 3

The Cartestation equation of line is find its vector eguation.

Solution:
r—6 y+4 z-5
2 7T 3

Line is passing through the point (6-4,5) with dr® 2, 7, 3

Equation of line in vector form is
o o — o o v
T = (ﬁi 4 +5k) +l(‘2i +73 +3k)

Question 1.2.4: Find the acute angle between the lines whose direction ratios are 5, 12, -
13 and 3, - 4, 5. [3]



Solution:

a;as + bybs + ¢;05

cos @ , -
\,/a% +8 43 \/'ag Fb3+c3
7 15 — 48 — 65
| v/25 F 144 + 160v9 + 16 + 25
7 98
i 13v2 x 5\/’3\
08
49
65

49
f = cos ! o
65

Question 1.2.5: Write the dual of the following statements: (pv q) AT [3]
Solution: Dualof (pvg)ATis(pAqQ)VF

Question 2: [14]
Question 2.1 | Attempt any TWO of the following [6]
Question 2.1.1: [3]
r—1 y+1 =z-1 z—3 y—-k =z
- 2 3 a1 M1 T3 1 -
If the lines intersect each other then find
value of k
Solution:
r—1 y+1 z—1 .
Let s — 3 — 1 u where is any constant,
50 for any point on this line has co-ordinates in the form (2u+1,3u-1,4u+1)
r—3 y-k =z
r 2 1 "

5o for any point on this line has co-ordinates in the form  (v+3,2v+kv),
So for any point on this line has co-ordinates in the form (v+3,2v+k,v).

Point of intersection of these two lines will have co-ordinates of the form
(2u+1,3u-1,4u+1)and (v+3,2v+k\V).

Equating the x, y and z co-ordinates for both the forms we get three equations



2u+1=v+3

2u-v=2............. (1)

3u-1=2v+k

3u-2v=k+1....... (2)

4u+l=v

4u-v=-1.......... (3)

Subtracting equation (1)from equation(3) we get,
2u=-3

u=-3/2

Substitute value of u in equation (1) we get,
2(-3/2) - v=2

v=-5

Substitute value of v and in equation (2) we get,
3(-3/2) - 2(-5)=k+1

k=9/2

the value of k is 9/2

Question 2.1.2: Prove that three vectors @b and © gre coplanar, if and only if, there

exists a non-zero linear combination 2+ ¥b + 22 =0 [3]

Solution: Let &b and ¢ pe coplanar vectors. Then any one of them, say @ will be the
linear combination of  and .

There exist scalars a and 8 such that



a=ab+ pe
s(-1Da+ab+Bc=0
ie zat+yb+2e=0

Let x = 0, then divide (1) by x, we get,
i.e a-+ (%)B + (%)E =0
= (L) ()

ie.@ = ab + B¢, where a = ( E) and S - Z are scalar
T T
therefore @ is the linear combination of b and e.
Hence, @, b, ¢ are coplanar.
Question 2.1.3: Using truth table prove that : [3]
-phg=(pVyg)r-p
Solution:
1 2 3 4 5 6
P q ~P ~phgq | PVQq (pva)h-p
T T F F T F
T F F F T F
F T T T T T
F F T F F F

Column (4) and (6) are identical truth value
Sophg=(pVa)A-p
Question 2.2: Attempt any TWO of the following [8]

a_ a3 :
Question 2.2.1: In any AABC, with usual notations, prove that * — ¢ +@ —2cacosB
Solution: Consider that for AABC, £B is in a standard position i.e. vertex B is at the
origin and the side BC is along positive x-axis. As «B is an angle of a triangle «B can be
acute or B «B can be obtuse.



C(econsB csinB)

Fig.2

Using the Cartesian co-ordinate system in both figure (1) and figure (2)
we get B =(0,0)A =(c cos B, c sin B) and C =(a,0)

Now consider I(CA) =b

b= (a— csB]l2 + (0 — cs'mB]lz, by distance formula
b = a® — 2accos B+ ¢’ cos’ B+ ?sin’ B

b’ = a® — 2accos B + ::2{511:12 B+ cos” B)

b = a4 ¢ 2accosB

a 3 .
Question 2.2.2: Show that the equation © — 9y + 5% + 102 =My +9=0 o rosents a pair

of lines. Find the acute angle between them. Also find the point of intersection of the
lines. [4]

Solution:
z? — 6zy +5y° + 10z — 14y + 9 =10
comaparing with ar’ + 2hzy + byz +29r+2fy+ec=0

we get a=1, h=-3, b=5, g=5 f=-7, ¢=9



|
(=]
(=]

|
-]

5 -7 9
=1(45-45)+3(-27+35)+5(21-25)
=(-4)+3(8)+5(-4)
=-A+24-20=0

Given eguation represents a pair of lines

2vhE — ab 29 -5 2
Now tanf = — = —
a+b 1+5 3
—tan (2
# = tan (3
The point of intersection= (zg__ z'g \ ?:; : :‘I)

- (21—25 —15+'r)

5-90 " 59
=(1,2)

Question 2.2.3: Express the following equations in the matrix form and solve them by

method of reduction : [4]
2x-y+z=1,x+2y+32=8,3x+y-4z =1

Solution: The matrix form of given equations is

2 -1 1 T 1
1 2 3llyl=ls
3 1 —4||= 1
RIHRE

1 2 37 [2] [8]
2 1 1|yl =11
3 1 4| |=




Ry — Rs + Ry
[1 2 3][1-]
3 1 4 ]
5 -l

R3 —2 R'; o= RQ

12 37[=z 8
31 4flyl=1]09
00 -8||z -8

Il
=
_

From (3),

z=1

From (2),

-5y -5(1) =-15 ... (because z = 1)

-5y =-10

y=2

From (1),
X+2(2)+3(1)=8...(becausez=1andy = 2)
x=8-7

x=1

Thus,x=1,y=2,z=1



Question 3.1 | Attempt any TWO of the following : [6]

Question 3.1.1: Show that every homogeneous equation of degree two inx andy, i.e.,
ax? + 2hxy + by? = 0 represents a pair of lines passing through origin if h2-ab=0. [3]

Solution 1: Consider a homogeneous equation of the second degree in x and y,

ax® + 2hay + by’ = 0o (1)

Casel:Ifb=0(i.e,a=0,h=0),then the equation (1) reduce to ax*+ 2hxy= 0
i.e., x(ax +2hy) =0

Casell:Ifa=0andb =0 (i.e. h # 0), then the equation (1) reduces to 2hxy = 0, i.e., Xy
= 0 which represents the coordinate axes and they pass through the origin.

a 5 2hzy 5
=

Case llI: if b # 0, then the equation (1), on dividing it by b, becomes b 1 b +y 0
2 2h a o
Solf o+ b.ry——rrb.r
. o 5 2h h2z? h2z2 a ,
On completing the square and adjusting, we get y~ + 5 %Y } T T W e
h \* [(h2—ab\ ,
Y+ z;l‘ T T
} h ) vh? — ab
y b T 5 T
h;r 4. ¥ h* abI
AR b
: e ~h 4+ Vh? —ab
T b T
: . —~h+ vVh% — ab ~h — vh?2 —ab
-~ equation represents the two lines y - 5 z and y = 7 T

The above equation are in the form of y = mx
These lines passing through the origin.

Thus the homogeneous equation (1) represents a pair of lines through the origin, if
h2-ab = 0.

Solution 2: Consider a homogeneous equation of degree two in x and y

az® + 2hzy + by Oovceiecicinnenne < ()

In this equation at least one of the coefficients a, b or h is non zero. We consider two
cases.

Case I: If b = 0 then the equation



az® + 2hzy = 0
z(azx + 2hy) =0

This is the joint equation of lines x = 0 and (ax+2hy)=0
These lines pass through the origin.

Casell:ifb=0
Multiplying both the sides of equation (i) by b, we get

abz® + 2hbzy + by = 0
2hbzy + b2y2 — —abz®
To make LHS 2 complete square, we add hx on both the sides.

b%y2 + 2hbzy + h2y® = —aba® + h2z?

2

(by + hz)® = (h? — ab)a>

(by + hz)® = [(\/h2 —ab)z]2
(by + hz)? — [(\/h‘2 = ab)xr ~0

[y -+ ha) + [ (VA2 —ab)z]| [(by + ha) — [ (V2 —ab)e]] =0
It is the joint equation of two lines
(by + hz) + [(\/h2 - ab):r — 0 and (by+ hz) — [(\/h2 0 ab)z —0

(h+ \/h‘-’—ab)z+by:0and (h—\/h2—ab)a:+by:0

These lines pass through the origin when h%-ab>0

2 —_—
From the above two cases we conclude that the equation “* +2hay +by’ =0

represents a pair of lines passing through the origin.

Question 3.1.2: Find the symbolic from of the following switching circuit, construct its
switching table and interpret it. [3]

Solution: Let



p: The switch Sq is closed,
g: The switch Sz is closed.

Switching circuit is (pv~q)v(~pAQq)
The switching table

p q ~p ~q | pv~q | ~pAq | (pv~Qq)Vv(~pAq)
1 1 0 0 1 0 1
1 0 0 1 1 0 1
0 1 1 0 0 1 1
0 0 1 1 1 0 1

From the last column of switching table we conclude that the current will always
flow through the circuit.

Question 3.1.3:If A,B,C,D are (1,i,1), (2,1,3), (3; 2, 2) and (3, 3, 4) respectively., then
find the volume of the parallelized with AB, AC and AD as concurrent edges [3]

Solution:
Let @, b, &,d be the position vectors of points A(1,1,1),B(2.1.3),C(3. 2. 2) and D(3.3, 4)

b=2i+j+3k
c=3i+2j+2k
d = 3i + 3 + 4k

Given that vectors AB, AC and AD represent the concurrent edges of a palallelopiped ABCD.

AB=b-a=2i+j+3k—i—j—k=1i+2k
AC=c-a=3i+2j+2%k—i—j—k=2i+j+k
AD=d -a=3i+3j+4k—i—j—k=2i+2j+3k

1
Consider,AB. (71?' X ;ﬂ)) = |2
2 ¥

N -=-o
[ i

=1(3-2)+2(4-2)=1+4=5

therefore Volume of parallelopiped with AB,AC and AD as concurrent edges is

V= ’[m (Z_(" X TD)] = 5Scubic unit
Question 3.2 | Attempt any TWO of the following [8]

Question 3.2.1: Find the equation of the plane passing through the line of intersection
of planes 2x -y + z = 3 and 4x- 3y + 5z + 9 = 0 and parallel to the line [4]



z+1 y+3 =z-3

2 4 5
Solution: Given planes are 2x-y+z =3, 4x-3y+5z+9 =0
Equation of required plane passing through their intersection is
(2x -y +z-3) +A\(4x-3y+5z2 + 9)=0 .....(1)
(2 + 4N\) x +(-1-3\) y+(1+5A) z+(-3+ 9\)=0

Directio ratios of the normal to the above plane are 2 + 43, 1— 3 and 1+ 5

r+1 y+3 z—3

Flang is parallel to the line
4 5

Direction ratios of line are 2, 4,5
Given that required plane is parallel to given line.

~.normal of the plane is perpendicular to the given line
(2442 4+ (-1 —-3AM4+(1+5A)5=0

4 4+BX—4-1224+54+25A=0

21A+5=0

5

21

Substituting A in (1)
=~ Equation of plane is

(2x-y+z-3)-5/21(4x-3y+5z+9)=0
42x-21y+212-63-20x+15y-252-45=0
22x-6y-4z-108=0

11x-3y-2z-54=0

Question 3.2.2: Minimize :Z=6x+4y
Subject to : 3x+2y 212

x+y =5

0=<x=<4

O<y=<4

Solution: 3x+2y =12

Points : (4, 0) and (0, 6), Non-origin side
x+y =5

Points : (5,9) and (0, 5), Non-origin side

O=<x<4



Parallel to y-axis, point (4, 0), origin side
O<y<4
Parallel to x-axis, point (0, 4), origin side

x=20,y=0

x-axis and y-axis, first quadrant only.

[IX4,4) ry=4

~—3 commaon
feasible region

Ci4, 1)

A is the intersection of 3x+2y =12 and y= 4
x=4/3 and y=4

A(4/3,4)

Bis intersection of 3x+2y=12andx+y=5
x=2,y=3

B(2,3)

Cis theintersectionof x=4andx+y =5
x=4, y=1

C(4,1)

D is the intersectionof x=4andy =4

D (4,4)



End Points value of z=6x+4y
A(4/3, 4) 8+16=24

B(2, 3) 12+12=24
C(4,1) 24+4=28

D(4, 4) 24+16=40

Z is minimum 24 on the segment AB joining A( 4/3 ,4) and (2,3)
Question 3.2.3: [4]

Show that:

e [ 2 ) e (22 ) —ce (>
By 13) 65
Solution:
and b = cos ! £
13

)

Let a = cos '(

ot s e e

Let a = cos 1(

cosa =

|

We know that

79 2
sin“Ta=1-cosa

A e
sina=11— cos?a




12
b=—
cos 13

W know that

sin“b = 1 - cos’b

sinb=14v1— cos2b

. 122_\/1 144
= — Yag — 169

_\/169—144_\/25 5
- 169 V169 13

We know that

cosla+h) =cosacosb-sinasinb

Putting values

C0S3a=—,5na=
i1

33

s cos (a+b) = 3



4 (33
a+b=cos (-6_5)
COS 134 (.‘05l 1—2 — COS 1 2
SR N O Tl A T

Hence LHS = RHS
Hence proved.

Question 4.1 | Select an write the correct answer from the given alternatives in each of
the following: [6]

Question 4.1.1: [3]

d m
Ify =1 -ccsﬁ,x:'l-sfn@,thenayﬂt B=E is

Solution:
dy

== sin @

% — —cos@

ﬂzﬁ*—smg = —tan#

dz % cos 6

2 (3)

PR

Question 4.1.2: [3]

o)
The integrating factor of linear differential equation Ey +ysecr =tanris

(a)secn- tan x

(b) sec x-tan x
(Clsex+tanx
(d) secx.cotx

Solution:

E%—P.y:Q

therefore P=secx

I.f= pfseczdzr _ eloslsex i tanz|



=secx+ian

Question 4.1.3: The equation of tangent to the curve y = 3x2- x + 1 at the point (1, 3)
is [2]
(a) y=5x+2
(b)y=5x-2
(c)y=1/5x+2
(d)y=1/5x-2
Solution: y = 5x — 2

dy
I 6r—1 at (1,3)
Slope of the tangent at (1,3)=(6-1) =5
Equation of tangentisy - y1 = m(x - x1)
y-3=5(x-1)

5x-y-2=0
y=5x-2
Question 4.2 | Attempt any THREE of the following: [6]

Question 4.2.1: Examine the continuity of the function [2]
f(x) =sin x- cos x, forx # 0

=-1, forx =0
At the pointx =0
Solution:
f(0) = -1
and Em:ﬁ flz)

lim (sinx — cosx) 1
30

-, f(0) =lim f(z)

-+

Hence f (x) is continuous atx =0

Question 4.2.2: Verify Rolle's Theorem for the function [2]
f(x)=x2-5x+9 on [1,4]

Solution: The function f given as f(x)=x2-5x+9 is a polynomial function.
Hence

(i) it is continuous on [1,4]
(ii) differentiable on (1,4).



Now, f(1) =12 - 5(1) +9=1-54+9=5
and f(4) =4® —5(4) +9=16-204+9=5
f(1)=f(4)
Thus, the function f satisfies all the conditions of the Rolle’s theorem.
therefore there exists ¢ £ (1, 4) such that f {c)= 0
Now, f(z) = z* — 5z +9
,;ﬁp}:é%&ﬂ—m+ﬂ}=zz—5x1+ﬂ
=2x-5
fi{c)=2¢-5
flc)=0 gives, 2c-5=0

5
2

i—

c(1,4)
Hence, the Rolle’s theorem is verified
Question 4.2.3: [2]

Evaluate : fsec“:.-t:m rdr

Solution:

Ji= /sec" ! ¢ sec z tan zdzx

Let secx=t

c.secxtan zdr = dt

I:/w‘m
tﬂ

==
n

sec™ T
= +C
n

Question 4.2.4: The probability mass function (p.m.f.) of X is given below: [2]

X=x 1 2 3
P(X=x) |1/5 2/5 2/5

Find E(X2)



Solution:

x Px) xP(¥) »Px)
11/5 1/5 1/5
2 2/5 4/5 85
3 2/5 6/5 18/5

" 22P(a) E—j

2 2pry . 27
E(z%) Z.z: P(z) =
Question 4.2.5: Given that X~ B(n = 10, p), if E(X) = 8. find the value of p. [2]

Solution:
X~ B(n = 10,p)

S E(X)=np
8 = 10p

p;i 0_8 =

ot

Question 5.1 | Attempt any TWO of' the following : [6]

Question 5.1.1: If y=f(u) is a differentiable function of u and u = g(x) is a differentiable
function of x then prove thaty = f (g(x)) is a differentiable function of x and [3]

dy _dy du
dr du dz

Solution: Let 6x be a small increment in x.
Let dy and du be the corresponding increments in y and u respectively

As 6x — 0,8y — 0, du — 0.
As u is differentiable function, it is continuous.

&

Consider the incrementary ratio Jy

I
dy dy  du
Wehave . — — — x —
CNVE s T Bu " Uz

Taking limit as &x — 0, on both sides,



Sy aty  du
L T (E E)
. ... Oy
az 0 -5; hm 3—— >O 61: ( )
oy
Since y is a differentiable function of u , hm L exists
and lim it | exists as u is a differentiable function of x.
Su-0 Oz
Hence, R.H.S. of (1) exists
: 6y dy . du du
Oy e A A e
dy dy du

a0 0z  du . dz

Since RH.S. exists, LH.S. of (1) also exists and
dy dy

sz0 8z  dzx

dy dy du

dzr  du = dr
Question 5.1.2: Obtain the differential equation by eliminating arbitrary constants A, B
from the equation -y = A cos (log x) + B sin (log x) [3]
Solution:

y = Acos(log z) + Bsin(log z)

Diff. w.r.t x
dy = A sin(log z) i Bcos(logz)
dz
dy  —Asin(logz) + Bcos(log z)
dr z
dy .
T = —Asin(log z) + Bcos(log x)
Again diff. w.r.t. x
dy dy — _Acos(log T) B Bsin(logz)

Id dz T T



d*y dy f—l cos(logz) + Bsin(logx)

__|__

drf  dzx T
Ly Ay oy
“drt  dzx T
&y | dy
2 _
P +Id:-:+y_ﬂ

Question 5.1.3:
]
I
(=2 +2)(222 +1) dz

Evaluate :

Solution:

I2

Bl / @R )"

72

(z2 +2)(222 +1)

consider

Put =t (For finding partial fractions only)
t A B

= +
(t+2)2t+1) t+2  2t+1

t=A(2t+1)+B(t+2)

On Solving we get A=2/3, B=-1/3

2 S &
t _. 3 4 3
(t+2)(2t+1) t+2  2t+1
2 B 2 2 .
(22 + 2)(2.: F1) #+2 2+l

[3]



Question 5.2: Attempt any TWO of the following : [8]

Question 5.2.1: An open box is to be made out of a piece of a square card board of
sides 18 cms. by cutting off equal squares from the comers and turning up the sides.

Find the maximum volume of the box. [4]
Solution:
18
X L
X X
18
X RS
X X

Let each side of the square cut off from each corner be x cm.
Then the base of the box will be of side 18 - 2x cm and the height of the box will be x cm
Then volume of box V= (18-2x)(18-2x)
V=(18-2x)%
V = 4x3 + 324x - 72x2 (i)

Differentiating w.r t to x, we get

d‘i_.l’
dr
jz 12(z® — 12z + 27) (i)

dV
For maximum volume — =0

dr
= 12(% - 12x+ 27) = 0

=¥ -9x-Ix+27=0
=(x-9)x-3)=0

1222 4 324 — 144z

=x=93
Again differentiating, we get
d2v y
5 2r — 12 el 11]
dz”
Atx =19
d2v
e
dz®
SV is minimum atx =9 atx = 3.
d*v
5 ve
dz*

AW Is maximum at x = 3.
& Maximum volume Vo = (18-6)(18-6) = 3

=12x%x12x3=432cm°



Question 5.2.2: [4]

Prove that:

/D * fa)dz = /0 " f(z)dz + /0 " f(2a—z)dz

Solution: Since ‘a’ lies between 0 and 23,

We have

/; ™ s = /0 " fz)dz + / ® i, . (by / i / s / i f(:z:)d:r)
=iy -2 A (say)

= /a g

Put x=2a-t

therefore dx=-dt
When x=3,23-t=3

t=a

When x =23, 2a-t = 23
t=0

2a 0
T [0 f(z)dz = / f(2a — t)(—dt)

= /ao f(2a — t)dt = /Oa (2 - iz (By/abf(z)dx = — /ba f(x)d:c)

= 00 F(2¢ — )T ..cceconvnai : (By/a-bf(X)d:r = /:f(t)dt)
/020 f(z)dz = Aa f(z)dz + /Oﬂ f(2a — z)dz
= Aa[f(z) + f(2a — z)|dz

Question 5.2.3: If the function f (x) is continuous in the interval [-2, 2], find the values of
a and b where [4]

flz) = —2,for —2<z<0
z
221"1,f01'0'~_-1"_1

=2%vVz2+3 -1, forl<z<2

Solution: Since the function f (x) is continuous in the interval [-2,2]

sinar




f is continuous atinx=0and x =1
(i) continuity atx = 0

i f(z) =lim (sinaz ) 2)

T
=lim (sma.r. a— 2)
x ar
=a(1)-2
=a-2

f (%)= 2x +1, for 0<=x <=1 ..(i)
fl0)=2(0)+1=1

f is continuous at x=0

b f{=) = 1(0)

x50
a-2=1
a=3
(i) Continuity at x = 1
From (i), f(1)=3

lim f(z) = lim (2b\/z2 +3— 1)

I

:2blirr{ vz24+3-1
=20v14+3—-1=4b—-1

fis continuous at x = 1
lim f(z) = £(1)
4dbh-1=3

4dh=4

b=1

Question 6.1: Attempt any TWO of the following
Question 6.1.1:

y+vo2+P

Solve the differential equation @ =
dr T

Solution:

[6]
[3]



4y VTR

dzx T
Puty = wx

dy dv
dz '

dv vz + V2 + vz

- (1)becomes,v + T — =

dzx T
dv
.'.v+za; —v+ V1402
1 1
;. ——dv = —dzx
V142 -

Integrating, we get,

/ s dv / 1 dz +c

— &S — - C1

V12 5

log|v + V14 'v2| = log|z| + log ¢, wherec; = loge

VTR
T

cx
(y + V224 y2) = cx? is the general solution

Question 6.1.2: A fair coin is tossed 8 times. Find the probability that it shows heads at
least once [3]

Solution: Let X = Number of heads
p = probability of getting head in one toss

p=1/2

1 1
—f = i =
Given n=8

1
I“‘B(S, E)

The p.m.f. of X is given as

P(X — I) — n Ipzqn z

. z )
i.eP(z) = 3(!,(%) (%) (8—1z),2=0,1,2,3,.....,8

P (getting heads at least once)



P (getting heads at least once)

P[X >1]=1— P[X = 0]

0 8-0
=1-P(0)=1- 8@(%) (%)

B 1 255
— 1 — —_ — 1 — —
2 256 256

P[X > 1] = 0.996

Question 6.1.3: [3]
If xPy%=(x+y)P*9 then Prove that % — %
Solution:

p=q

xPy9d=(x+y)
Taking leg both side

plogz +qlogy = (p + q) log(z + y)

Diff. w.r.t. x
p gqgdy ptq p+q)\dy
4 —— = 1 il
y dz T+y r+y)dz

%
9dy (ptq\dy ptqg p
‘ dr z+y

Question 6.2 | Attempt any TWO of the following : [8]

Question 6.2.1: Find the area of the sector of a circle bounded by the circle x? +y? =16
and the line y = x in the first quadrant. [4]

Solution:



By equation (i) & (i)

T =+2V2

Y= +2v/2

But required area in first quadrant
T == 2v/2

Fromdig. area = AreaofAOBC + AreaofregionC ABC

<

2V32 1
:/ Id:t+/ V16 — z2dzx

o 23
1. 50243 T 5, 16 . 4z *
__2_[1]0 + [—\/16~1‘- + —-sin (Z)]ﬁ

2
™ s :
:4+8x5 —4—8xZ:27rsq.umts

Question 6.2.2: [4]
2

vaethatfvrg—azdz = %vzz—aﬂ —%]ﬂg|z+ \."'Iz—r]2|+c

Solution:

e I= /\/z'-’ — a’dz

I = /\/:ﬂ'2 —a?l.dz



- -IQ-GQIGQ
I=zvVz2—a2- ‘—‘d.r

d.z: + a® /
/\fr~ a? V2 —a?

I=zvVz2—a?- /\/.t~~a’d1'+a/
\/7
; dz
I=zvz2- 2~I+03/—
o] = zv/22 — a2 + a’log|z + V22 — a?| + C1
zvVz: —a® a? T o« &
= ——— + —log|lz+ V22 — a?| + —
2 2 2
53 2 P
I=¥+%lﬂg:+f:2—a9 +C

Question 6.2.3: A random variable X has the following probability distribution: [4]

X=x 0 1 2 3 4 5 6
P[X=x] |k 3k 5k 7k 9k 11k 13k
(a) Find k

(b) find P(O <X< 4)

(c) Obtain cumulative distribution function (c. d. f.) of X.

Solution: sum P(x)=1
P(0)+P(1)+P(2)+P(3)+P(4)+P(5)+P(6)=1
K+3x +5k +7k +9k +11k +13k=1

49k=1
k=1/49

P(0<x<4)=P(1)+P(2)+p(3)




=3k+5k+7k
=15k

=15/49

1

F(0) = P(0) = 55
F(1)=PO) + P(1) = 35 + = = =

F(2) = P(0) + P(1) + P(2) = = + — + — = —

i 3 5 7 16
F(3) = P(0) + P(1) + P(2) + P(3) = o5 + o5 + Z% + =15

1 3 5 i f 9 25
F(4) = P(0)+P(1) + P+ PO +PW)= s+ 5+ o+ 15+ 10 = 1o

1 3 5 7 9 11 36
F(5) = P(0) + P(1) + P(2) + P(3) + P(4) + P(5) = o5 + = + 419 T A

F(6) = P(0) + P(1) + P(2) + P(3) + P4) + P(5) + P(6) = — + > 4> , * , 9 ‘11 13

B T Rl T T T S T T i T e T

.. Cumulative distribution function (c.d.f.) of x

X 0 1 2 3 4 5
F(x) | 1/49 | 4/49 | 9/49 | 16/46 | 25/49 | 36/49 |1

49

49



