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i) Canweconcludethat thereisasignificant recovery of the
population because of the fertilizer serum uses at
significanceleve ; of (a) 0-01and (b) 0-05? 4+4

i) Mention the appropriate hypothesistest for this set of
dataand why ? 2

iv) Considering the results of the hypothesis test, decide
which of the Type | or Type Il errorsis possible, and
describethiserror. 2
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GROUP-A

Answer any five questions. 1005=50

1. a Provethat (without expanding)

(b+c)?  a? a’
b>  (c+a)® b* |=2abc(a+b+c)® 5
c? ¢ (a+h)?
b) Show that (without expanding)
1 1 1
a B pi=(@-PB-wk-a) 4
Pu pa of

2. @ Show that thetranspose of an orthogonal matrix isalso
orthogonal. 3

b) IfA=2andadjA=

-2 3 1
6 -8 -2| thenfindthe matrix A 7
-4 7 1
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Find eilgenvaluesand eigenvectorsof thematrix

2 -2 0
A=-2 1 -2 347
0o -2 -
a Solve by Cramers’ rule the following equations
X+y+z=4; 2Xx-y+3z=1; 3x+2y-z=1 7

b) If A be a square complex matrix, then show that
(A+A") isaHermitian matrix and (A —A") isaskew

- Hermitian matrix. 3

a) Verify Cayley — Hamilton theorem for the matrix

1 21
A=|-1 0 3 v
2 -11
b) Show that
y+z Z+X X+Yy Xy z
Z+X X+Yy y+z|=2ly z X 3
X+Y Yy+2zZ Z+X zZ Xy

a) Solvethefollowing system of linear equationsby matrix
method
X+2y+z=4
X—-y+z=5 7
2X+3y—-z=1

15.

16.

[7]

Atanagricultura stationit wasdesired to test theeffectsof a
gtivenfertilizer on wheat production. To accomplishthis, 24
plots of land having equal areaswere chosen ; half of these
were treated with the fertilizer and the other half were
untreated (control group). Otherwisethe conditionswerethe
same. Themeanyield of wheat on the untreated plots was
4.8 literswith standard deviation of 4 liters, whilethe mean
yield on the treated plots was 5.1 liters with standard
deviation of 3.6 litres. (Givenif to.00s and to.o2sis2-51 and
1.72 respectively when df is 22).

i) Canweconcludethat thereisasignificant improvement
in wheat production because of the fertilizer if a
significancelevd ; of (@) 1% and (b) 5%isused? 4+4

ii) Stateweather thisisappropriatefor two tail-test. 2

iy Define Type | and Type Il errors in hypothesis test.
Considering theresults of above hypothesistest, decide
which of the Type | or Type Il errorsis possible, and
describethiserror. 3+3

Under thenull hypothesisHy that the serum has no effect, we
would expect 70 peoplein each group to recover and 30 in
each group not to recover.

I) Construct the appropriate contingency table for this
experiment. 4



14.

[6]

Femalestudents: 65, 50, 55, 18, 53, 41, 50, 34, 67, 56,
44, 4, 54, 57, 39, 52, 45, 35, 51, 63, 42

i) Completethe congtruction of figureto obtain astem-and-
leaf display for males and a stem-and-leaf display for
femaes.

i) Find thefive-number summary for malesand thefive-
number summary for females.

iii) Construct abox plot for malesand abox plot for females.

iv) Doesthedistribution of marks contain outliersfor males
andfemales ?If yes, Find the outliersand construct abox
plot for them. A+4+4+4

Answer both questions:

i) Two studentswereinformed that they received standard
scoresof 0-8 and —0-4 respectively inthe bioinformatics
exam. If their markswere 88 and 64 respectively, find the
mean and standard deviation of theexamination marks.

4

ii) Themean length of 500 cellsis 151 mm and standard
deviationis 15 mm. Assumingthat thelength of that cells
arenormally distributed, find how many leaves measured
(a) between 120 and 155 mm, (b) more than 185 mm
and (c) 128 mm. 4+4+4

[3]

b) Showthat BT AT =(AB)" wherethematricesare

1 3
1 -1 2
A= andB={ 2 O 3
2 1 0
-11

7. Diagondisethematrix

8 6 2
A=|-6 7 -4 10
2 -4 3
8. a DefineFourier transform of afunction f(x).
Find the Fourier cosinetransform of
f(x)= x for 0<x<1
2-x for 1<x<2
0 for x>2 244

b) What do you mean by Vector Field ? State Gauss’
divergencetheorem. 1+3

9. a Solvethefollowingdifferentia equations(anytwo) 502

) xdy—ydx+x%dx =0

. dy 3
1—x2)—=L —2xy = X —
||) (1-x7) ™ Xy =X—-X
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10.

11.

[4]

d

2 _ _ 3 D:—

i) Dy—3Dy+2y=x ( dx)
(Usemethod of undetermined coefficients)

Solvethefollowing differentia equations(anytwo) 502

a) Seczyd—y+ 2xtany = x°
dx
b) D%y -6Dy+9y = x"e*

c) (D?+4)y=sin2x

1

a) Evauatetheintegra | = j e sin4xdx by Simpson’s one
0

thirdrule, takingN =8 5

In(1+0-5x + x?)

using Trapezoidal rule
0-5+x

4
b) Compute J'
1

takingN = 6. 5

12.

13.

[5]

GROUP-B

Answer any three questions.

The frequency distribution of the variable X; are given

follows:
Valuesof X; Frequency (fi)
5 10(f1)
7 30(f2)
9 - (f3)
1 - (fa)

) Themean (X) of theabovedistributionis8.4. Thetotal

number of observationsis 100. Fill up the gaps marked
() for the value of fzandf,.

i) Find the value of the Mean Absolute Deviation of the
abovedistribution.

iif) Findthevaueof thestandard deviation (c) of theabove
digtribution. 8+4+4

The results of 21 male and 21 female students’
biostatistics examination arerecorded below :

Malestudents: 30, 31, 49, 19, 62, 50, 24, 45, 23, 51,
32, 48, 55, 60, 40, 35, 54, 26, 57, 37,

43,
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