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Attempt Fiwe questions 1n all, selecting at least
}

Jwo questions from each Section

Section A

1 (@ If 4

Fx) = log‘fa +bx - Ja — bx

Ja+bx +. Ja-bx’

find for what value of

1 =
Fx)

x, 0
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Let 4

Fo=2 xew,1
X

Examine the validity of the hypothesis and conclusion

of Lagrange’s Mean Value Theorem for the above

function
I - 4
x = tan(log y),
prove that
2 dn+1y dny dn—ly
d+x )W +(2nx - Ddx" + n(n—l)dx”‘l =0
Find the equation of the normal to the curve 4
ylx-2Xx-3)-x+7=0
at the ppint where 1t cuts the axis of X
If - 4
u = tan™ ______(x3 * ys),
(x - )

then prove that

Ju du
xé; + yé}- = smgu
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t¢) Prove that for the ellipse 4
2 2
a b
a®b?

the radus of curvature P= —;3— , where p 1s the

perpendicular distance from 1ts center upon the

tangent at (x, y)
(@ TFmd all the asymptotes of the curve . 4
3.3 + 222y -7xy2 + 2y3 -14xy +'7y2 +4x+5y=0

(b)) Find the maxima and the minima of the function
f defined by : ~ 4
flx) = 2% -~ 1522 + 36x + 10.

for xeR.

{¢) Evaluate 4

hm [secx - —-—-—1-—]
x—n/2 1-sinx
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Trace the curve 4
¥l - 12) = x5
Solve the following differential equation 4

(D? 4D + 3)y =5¢72% + 140

Find the position and nature of multiple points of

the following curve 4
P y3 +ad = Saxy
Solve the equation 4
27x3 +42x% + —28x - 8=0

the roots being 1n geometric progression

Evaluate - 4
[}
sma + sin(a+B) + smfe + 2B)+

to n terms, provided B = 2kn

Find the rank of the matrix 4
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6 f(a) It 4
w2
I, ZJ-D sin" xdx and n > 1,
prove that . -
n-1
v In = In—2
(6} Ewaluate 4
i 2
J log sinx dx
0 -
(e

Examine the convergence of the following sum 4

1,2,3 4,
2 92 93 gd
Section B
(@ If }—{w 1s the weighted mean of X’s with weights
w, then prove that 4
n n _ n
Z w, [ w, (X, -Xw)2 =Z 2 w,wJ(X,—XJ,)2
t=1 =1

=1 >t

where T, w, #0

B From a sample of n observations, the arithmetic mean
and vanance are calculated It 1s then found that

one of the values x, 1s in error and should be replaced

PT.0
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by x; Show that the adjustment to the vanance

to correct this error 1%

xi—xl-i-ZT}

1
—{x] —xy)ix] + 21 —
n 1 1 1 1 n

where T 1s the total of the original observations 4

A and B throw a pair of dice A wins if he throws
6 before B throws 7 and B wins 1f he throws 7 before

A throws 6 If A begins show that his chance of

winning 1s =

A person draws 2 balls from a bag containing 3 whate
and 4 red balls If he 1s to receive Rs 10 for every
white ball drawn and Rs 20 for each red ball Find

his expectation 4

A car hire farm has two cars which 1t hires out
day by day The numbel: of demands for a car on
each day 1s distributed as a Poisson distribution vnth
mean 15 Calculate the propojrtmn of days on which
neither car 1s used and the proportion of days on

which some demand 1s refused Given

(e'® = 0.2231) 4
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(©) In a certain examination 2000 students appeared
The average ma-rks obtained were 50% with standard
deviation was 5% If the marks are normally
distnbuted, how many students do you expect to
obtain more than 60% marks ? (Area under the
standard normal curve from x = 0 to x = 2 18

0 4772) 4
§

(@) The following table gives the joint probability

distiibution of (X, Y)

2 3

4 2

27 27

\ 1| 8 | 3
27 27 27

5 3 | 2+ | 2
27 27 27

Find

() Marginal distnbution of X and Y,

\

PT.O.



()

{c)

(8) 5799

@ P1<X<2 Y2,

(wm) V(X), V(Y),

(w) Cov(X, Y)

Symbols carry usual meaning 1+1+1+1=4

Let X, X, be two random variables with zero means '
and variances c% and cg respectively having cor-
relation coefficient r between them Determine the
values of the constants ¢ and b which are independ-
ent of r such that the random variables X, + aX,

and X, + bX, are uncorrelated | 4

The hnes of regression obtained 1n a certamn cor-

relation analysis are
1
X +9Y =7 and Y + 4X = 165

Find
() Correlation coefficient of X and Y,

(u) Gx N GY 4
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(c)
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In a large aity A, 20% of a random sample of 900
school boys had a certamn physical defect In another
large aaity B, 18 5%’of a random sample of 1600 school
boys had same defect Is the difference between the

proportions significant ? 4

In an experiment on immunization of cattle from

tuberculosis the following results were obtamned -

Affected Unaffected
Inocculated 17 23
" Not 1nocculated 8 12

Examine the effect of vaccine in controlhing the

incedence of the disease 4

{Given xg o5 = 384 for 1 degree of freedom]

For a random sample of 10 pigs fed on a diet A

the increase 1n weight 1n pounds n a certain period

PTO
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were, 10, 6, 16, 17, 13, 12, 8, 14, 15, 9 lbs For

another sample of 12 pigs fed on diet B the 1ncrease
in the same peirod were 7, 13, 32, 15, 12, 14, 18,
8, 21, 23, 10, 17 lbs Test whether diets A and B
differ sigmificantly as regard the effect on the increase
in weight You may used the fact that 5% value of

t for 20 df 1s 209 4

10



