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Solved Exam Paper 2019

Q (1) A) what is the Wavelet transform?

Wavelet transform:--

In mathematics, a wavelet series is a representation of a square -
integrable function by a certain ortho normal series generated by a
wavelet.

A function y I L?is called an orthonormal wavelet if it can be used
to define a Hilbert basis that is a complete orthonormal system. For

the Hilbert space L? (R) of square integrable function.

The Hilbert basis is constructed as the family of Function
{yk 1k 1z}

Vix(x) = 27 y(Jx - k)

for integers j,k I z

If under the standard inner product on L?(R)




(£9) = [ f()g(x)dx
this family is orthonormal

Completeness is satisfied if every function

fIL2(R) may be expanded in the basis of

oo

fx) = 2.,

‘|- M=

+Cik Yik (x)

with convergence of the series understood to be convergence in
norm.

Such a representation of f is known as a wavelet series.

The integral wavelet transform is defined as
[W,f] (a,b) = 1/0|a| [ "Tw = b/af (x)dx

The wavelet coefficient C;, are then given by
Cix = [Wf] (297,k29)

Here, a = 27 is called the binary dilation

& b = k27is the binary position

Q (2) B) For any three sets A, B, C prove that A x (B
(AxB)U(AxC)

Answer: Toprove : A *( BUC)=(A*B)U(A*C)



Proof :

Let (@, b)I A*(BUC)

=>alAandbI(BUC)

=>alAand {bIB orbiC}
=>{alAandbIBlor{alAandbiC}
=>(a,b) I(A*B)U(A*C)

\(@,b)I A*(BUC) =>(a,b)I(A*B)U (A*C)
\A*(BUC)I(A*B) U (A*C)  —rmomrmmmeeeieee (1)
Again , Let (x,y) I(A*B) U (A * C)

=> (x,y) I(A*B)or (x,y) I(A*C)

=> {xIAandyIB}yor{xIAandyicC}

=> x1Aandyl(BUC)

=> (x,y) [A* (BUC)

\x,y) I(A*B)U(A*C)=(x,y) IA*(BUC)

\(A*B)U(A*C) IA*(BUC) = e

Now from equation (1) & (2) we get,

Hence,

A*BUC)=(A*B)U(A*C)

Hence Proved.




Q (3) A)Discuss Skewness and Kurtosis for the fo

frequency distribution:

Marks 0-10 |10- 20- 30- 40-
20 30 40 50
No. of |5 10 40 20 25
Students
Answer: skewness of kurtosis :
Step 1: - To find mean x
class X
0-10 5 5
10-20 15 10
20-30 25 40
30-40 35 20

25

150

1000

700



40-50 45

Step 2 : - To find central Moments :

X f f(x- "x)
D 5 -125
15 10 -150
25 40 -200
35 20 100
45 25 375

f(x - "x)>2

3125

2250

1000

500

5625

f(x-'x)3

-78125

-33750

-5000

-2500

84375

f( x

1!

Dl

af=N=af(x-"x) =gf x - "x )28f(x - "x )3 =&f(

100 0

= 12500

-30000

37¢



=l.'f|:.v x) D =O

m,

N 100
_Xfix—x)t 12500
My =% 0~ 125
_ Ifix—x _ 30000 _
M3 = —%—= w0 300

_ Ef(x—x* _ 30000
m, = 1 Y= o= 37625

skewness bl = #'= €30 4 046
oy azsy

b, . 0 Hence distribution is unsymmetrical

_ (j14) . AT625S
27 T (129)°

= 2.408 < 3

\ b, < 3 => Given distribution is Platy Kurtosis.

Q (3) B) In a partially destroyed laboratory recort
analysis of a correlation data, the following results ¢
eligible:

Variance of x=9



Regression equations:
40x-18y= 214, 8x-10y+66=0

Find 1) Mean values of x and, ii) the standard deviat
and coefficient of correlation between x and y and ii
between the lines of regressions

Answer: Given Regression Equations are
40x-18y =214 - (1) & 8x - 10y +66 = 0 --------- (2)
(i) To find mean values of x and y
Putx = x &y ="y in given regression equations.
\ 8 x-10'y = -66
40'x - 18y = 214
by solving we get, x =13 & 'y =17
(ii) To find correlation
r = O (bxy - byx)
solve equation (2) forx & take of y as bxy

From equation (2) => 8x = 10y-66



Solve equation (1) for y & take coefficient of x as byx

-18y = 214 - 40x

40 214

Y = 15X 13

18

[ check : bxy.Byx <=1

If not then swap X <*-> y* & Num <--> Dero

L0 /40
bxy.byx = (?)(ﬁ) = 2.77 >1
\swap X <-->y & Num <--> Dero
| &

byx=%& bxy = = ]

\'i = O (bxy. byx) = O ((;p)(;5) = 0.6

(iii) Var (x) = 9 & var(y) =7

__ mon(xy)
\ be - BTy
8  _ cown(xy)
mw 9

72
cov.(x,y) = i



\ var(y) = 16

s , = std. Deviation of y = Ovar(y)

= 016

s, = Ovar(x) =09 = 3

(iii)) Angle between the lines of regression

o

na = (7)(22)



= ()
- (@)

tang = 0.512

\q=0.47°

Q (4) A)“WFind the mean and
distribution.

Answer: (A) Mean of Binomial Distribution

n

Mean = E(x) = &, x.p(x)

. L X DX
= X, ,xhcx. P*.q

ri!

. ph -
— E;;_DI PX .qnx

m—x)x!

_ H n!
_E;.;_[lnxlfu x)lx(x — 1)

PX . qu-X

nfn— 1)

n njn—1]!

= np L

x=I]

variance

x-1
Ill'._?? — 1) —(x—-D)Nx—-1N*g[(n—1) — (x— I,'lip

of

x-1
x= X =D =G DG -1+ gD -G PP )

b



= np (p+g)™*

=> (p+q=1)

= np (1)»!

Mean = np

(B) Variance of Binomial Distribution
Variance sx? = E(x?) - [E(x)]?

\ Ex?) =% x*p(x)

2:;'_ ”[I oF ['1 % 1JI]F{I]

= B _ap(x)+ E;_ o(x — Dxp(x)

xr=1

np + Yx(x —1yncx P*.g"*

np + Yx(x — 1) PX G

= np+ EI{I = 1)[;'1 xJ!x.{.\' 1)! P*.q™



nn—1)mn—2)

= np + E([{n 2)lx — 2] z}!)pz L peEE gli2ree2)]

2) e plr=ila ,T-leli

=[x ::-j1)

_ 2 (it
= np + ﬂ(ﬂ'].)p E( [(n—2)— (x— 2)]'(x — 2)!

= np + n(n-1)p? (p+q)?

= np + n?p? - np? (1)™?
E(x?) = np + n’p? - np?

\variance (sx%)'=E(x?) = [E(x)]?

= np + n*p? - np?

=np + n?p? - np?

= np(1-p)

Variance = npq

=> (p+tq=1)

- (np)?

2R2

-np

Q (4) B) The probability of pen manufactured by a c«



will be defective is 1/10. If 12 such pens are manufa
Find the probability that i) exactly two will be defec
at least two will be defective and iii) none will be effe

Answer: Total number of pens (n) = 12

Probability of a defective pen p = %= 0.1

Probability of a non - defectivepeng=1-p = 0.9

[=>(P+qg=1)]

(a) Probability that exactly two will be defective
p(r) = ncr p" q™*
\ p(2) = 12¢2 (0:1)%(0.9)'*2

12 o
X 210:(0-1%(0.9) 1

\ p(2) = 0.2301

(b) Probability that none will be defective
p(0) = 12¢0 (0.1)° (0.9)!?

= 1*1%*(0.9)!

p(0) = 0.2824

(c)Probability that atleast two will be defective



p(2)+p(3)+p4)+....... +p(12) = 1-[p(0) + p(1) ]
=1-[0.2824 + 12¢1 (0.1)! (0.9)!! ]

=1-10.2824 + 0.3766 ]

= 0.3410

Q (5) A) In a test of 2000 electric bulbs it was found that the
life of a particulargmake was normally distributed with an
average life of 2040 hours and SD of 60 hours. Estimate the
number of bulbs likely to burn for i) more than 2150 hours,
ii) less than 1950 hours, and iii) more than 1950 hours and
less than 2160 hours.

Answer: Given m = 2040 & s = 60

(i) For x = 2150

x—pu__ 2150 — 2040
T ol

7 =
= 1.83

Area against z = 1.83 from Table = 0.4664




Required area = 0.5 - 0.4664
= 0.0336
\ The no. Of bulbs likely to burn for more than 2150 has
= 0.0336 * 2000 = 67.2
» 67 bulbs
(ii) Less than 1950
for x = 1950
¥y 1950 - 2040 _

zZ = = =-1.5

o) ol

Area against z = - 1.5 from Table = 0.4332
Required area = 0.5 - 0:4332
= 0.668
\ The no. Of bulbsilikely to burn for less than 1950 has
= 0.668 * 2000
= 153.6
»153 bulbs

(iii) when x = 1950

1950 — 2040
- ol

= -1.5

when x = 2160

2160 — 2040




p(-1.5<=z <= 2)

p(>=1.5) = Required Area
= 0.4332

& p(z<=2) = Required Area
= 0.4772

\p(-1.50<=2z<=12) =0.4332 + 0.4772
= 0.9104

\ The no. Of bulbs likely to burn for more than 1950 hours but less
than 2160 hours

= 0.9104 * 2000 =1820.8

» 1820 bulbs

Q(5) B) Find the curve of best fit of the type y=a
following data by method of least square:




Answer: Given curve y = ae®

take log on both sides
log y = log a + log e"®

\logy-loga+ bxloge

\Y=A+Bx
YY =nA + B IX e (1)
X y Y =logy
1 10 1
D 15 1.18
7 12 1.08
9 15 1.18
12 21 1.32
2x =34 2Y = 5.76
>XY =A3IX + B Ix? -~ (2)

put in Equation (1) & (2)

\ 5.76 = 5A + 34(B)

25

49

81

144

>x? = 300

XY

10.

15.

2xXY



40.92 = 34A + 300(B)

by Solving we get,

A =0.98
B = 0.025
\loga =A

\a=10%98 =955

loge(b) =B =>Db =1.06
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