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1. All questions carry equal marks

. Must answer all parts of the question at one place
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UNIT-I

%=e’“’[(l+x)cosy—ysiny] - _
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e e”[ — zsiny — ycosy — siny].

Let v be the harmonic conjugate of u. Then

B i

fl(z2) = — Z—-y— =le [(1 +z)cosy — ysmy] + i€e” [a:siny-i'-ycosy-i—siny]. — KT
By Milne-Thomson’s method, |
fl(z)=e[1+2) - 0] +ie*[0+0+0] =e*(1+2). — 2N
Integrating W.r.t. z, we get
f(z) = /ez(l +2)dz+c=2z2€e"+c
1. b. Let f(2) = u(z,y) + iv(z,y) = 2yl so that u(w,y) = V]xyl and v(2,y) = 0.5— \m“
At the origin, o ou N t_')ﬂ N o o ()-m

Oz il oy Oz Ay

Hence, the Cauchy-Riemann equations are satisfied at the origin
7
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If z = 0 along the straight line y = mz, then z — 0, y — 0.

o F(0) = tim XM _ o _eVIml Viml _ VIiml __AXY)

20 T + imz z—»Ox(1+zm) x—=01+zm 1+im’

Since the limit depends on m, for different paths, we have different limits. So the

limit is not unique and hence f’(0) does not exist. Thus f(2) is not analytic at the

origin, even though the C-R equations are satisfied at the origin.

2. a. C'is the circle |z — 7| = 2 with centre at (0,1) and a radius of 2.
g
z = —1 lies 1nslde C and z = 2 lies outside C. — \ W\

z—
Let f(2) = -z———— Therefore, f(z) is analytic inside and on C. ___ \m
By Cauchy’s.integral formula, we have

%(" f(z wx Iz 2“ f(n)( )

- a) n!

(~ff 1)) dz = 22 /(1) = 2mif'(~1) = 2” — A4

The singular points are z = —1, 2.

r

2. b. The iutegmud has singularities at 2z =1 and 2=2. —— \m
Both singular points lie inside €.  ——— \XY)
Let f(z) = cosmz2.
. f(2) is analytic inside and on C. By Cauchy’s integral formula, «<—— VTY.)

V1GNP 9 (C) 1) 4 £,

= =0 _ — 1
(Z 1)(z —2) ] z e
= jl i — omif(2) — 2mif (1) = 4mi. — A-TY)
(z—1)(z—
UNIT-II
3 PRSI |
3. a. The poles of f(z) are given by z =1,z = —5 m
Both poles lie inside C. —_—

\
. Res{f(2);1} = G- 1)' z'_)léi[( = 1)2f(z)] =2 —\V)
Res{ S5 2} = Jim, (s+5)f(A) = -2 ——\")




Hence by Cauchy’s residue theorem,

7{ f(2)dz = 2mi x (sum of the residues at the poles within C)

122 -7 . ,
=>Z{(2Z+3)(z_1)2dz=2m[2—2]=0. -— (l'\’\f)

3. b. To evaluate the given integral consider
fretape- from —
c .

where C is the contour consisting of the upper semi-circle Cr of radius R together

with the part of the real axis from —R to R.

Cj{f(z)dz =le(z)dz+jjf(m)da:. ------ (1) — \’YY\

The poles of f(z) are given by (22 + a%)? = 0 = z = %ai (twice) which are poles of
order 2.
But only z = ai lies inside C.

d
- Res{f(e)sda} = 2—11).}Lwdz{(z_m PS(:)} = 4a3z — W

Hence by Cauchy’s residue theorem, we have

™

A 1
f f(2)dz = 2mi x (sum of the residues of f (2) at poles within C) = 272(2153-2) 58"

Substituting in (1), we get
R
T
- Cn
But f f(2)dz =0 as z= Re? and R — co.

Crn
Hence



4. a
. 2_]_ 5 .
foy=—2 " _—q___ 9247 _ . .
(z+2)(z+3) (z+2)(z+3)_1+z+2_z+3 ‘_—<)_'(Y\ -
f(2) is not analytic at z = —2 and z = —3.
f(#) is analytic in the annular region 2 < |z| < 3 about z = 0. i \ -
o ,
When 2 < |z] < 3. For 2 < |z|=>m<1and 2] <3=>'§| < 1. Hence - m
3
f(z)=1+ N S F;
) 3(1+2 -
z<1+z) (1+3) .
3 2\-1 -8 Z\—1
=1+=(142) —Z(1+2 m
+z( +z) 3(1+3) ks
3 — 2\" 8« z\"
=1+4- -)*=) —-= -1)*( =
S (- 25 ()
3
4. b. Find the sum of residues of = c i
idues of f(z) CED ) at its poles.

Solution: The poles of f(z) are given 2 =2,z =3. —— \_
z = 2 is a pole of order 2 and z = 3 is a simple pole. &— \m -
Residue of f(z) at z = 3 is Res{f(2);3} =27. = ALYY)

Residue of f(2) at z = 2 is Res{ f(2);2} = —20. (__LEY)

Sum of the residues=27-20=7.  _____ \ M
UNIT-IIT

5. a. E;: The student is a girl, Ey: The student is a boy, M: The student is studied

mathematics. .
.. P(E,) =60% = 0.6 and P(E,) =40% =04 — \'(\(’\

Probability that mathematics is studied given that the student is a boy .
| P(M|E,) = 0.25; P(M|E1) =0.1. — A% .
(i) By theorem on total probability, probability that mathematics is studied .
P(M) = P(E)P(M|E,) + P(E;)P(M|E;) =0.16 v-’-/)fﬂ’}
(ii) By Baye’s theorem, probability that a mathematics student is a girl

P(Ey M) = 2 (Ell)f(j 154]‘)4 1B _ o375, — %m
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5. b. If the random variable X asmgns the sum of its numbers in S.
X(s) = X(a,b) =a+b={2,3,4,56,7,8,9,10,11,12} — \ (Y\
. The discrete probability distribution is
X=g |2|3|4|5|6|7|8]9]|10]11]12
12345654321——Q§.
PX=xz)|=l=l=l=|l=l=m|=|m|=|3|=
(X=2:) | 35 |36 |36 1 36 | 36 1 36 | 36 | 36 | 36 | 36 | 36 ™M
.'.Meanu:E(X)=Za:,-pi=7. — 2wV
6. a. The probability of a man hitting a target p = . ‘
The probability of a man not hitting a target ¢=1—p = 3 - (V\ ‘

Number of trails=n =5

Probability of hitting the target = times out of 5 times

P(X =)= ( )p”q"’”’— (2) (%)z(g)s_m £=0,1,---,5 — \"V\

(i) If the man fires 5 times, probability of his hitting the target at least twice is given
by
P(X>2)=1-P(X <2)=0531 — ) V)

(ii) The number of times he should he fire, so that the probability of hitting the target

at least once is greater than 90% is calculated as follows:

2\ 7
P(X21)>90%=>P(X21)>0.9=>(5) <0.1 —
2\ 6

For n = 6, (5) — 0.088 < 0.1.
Hence, the man must fire 6 times so that the probability of hitting the target at least

once is more than 90%.
6. b. Let s and o be the mean and standard deviation of the distribution.

Then p = 68 and o = 3. 7(,..(\4

Let X be the random variable which denotes the masses of a student. = <"—'
(1) = tTT)

L P(X>72)=P(Z>133)=00918. T A\l



. Number of students with masses more thap 72 kg=NP(X > 72) = 300 x 0.0918 =
27.54 >~ 28 (approximately).

(if)
~ P(X <64) = P(Z < —1.33) = 0.0918.

Y
.. Number of students with masses less than or equal to 64 kg=NP(X < 64) =
300 x 0.0918 = 27.54 =2 28 (approximately).

(iii)
S P(65 < X <71) = P(-1< Z < 1) = 0.6826.

.. Number of students with masses between 65 kg 71 kg=NP(65 < X < T1) = l
300 x 0.6826 = 204.78 = 205. (approximately). '

UNIT-IV

7. a. (i). Mean of the population,
_2+3+6+8+11 30

- Z-6 ——\M

5

(ii). Variance of the population,

2

5
P (z;—p)?® 16+94+0+4+25
=.§ = =108 =0 =v108=329 <« (”
o 2 N 5 g \

Sampling without replacement (finite population)

All possible samples of size two that can be drawn without replacement are

(2,3) '(2,6) (2,8) (2,11) |
(3,6) (3,8) (3,11) — \M
(6,8) (6,11)
(8,11)

The corresponding sample means are

25 4 5 0.5

45 55 7 c———[M




(iif). The mean of the sampling distribution of means .
95+4+5+65+45+55+7+7+85+95 60 _ -—-”(L"")

v =
Hx 10 e

- Mean of the population=Mean of the sampling distribution of means i.e., ux = H.

(iv) The variance of sampling distribution of means
&%: (2.5—6)2+(4—6)2+---+(9.5—6)2 _ 405 _;405'
‘ 10 T L™
. Standard deviation ox = V/4.05 = 2.01.
7. b. We now find P(510 < T < 520).
We know that z = /_\/li — \m

D 510 -513.3
If 7, = 510, 2 39 06—
| - /\/— Ty 3 _ >
— —u_
2 /\/' 31.5/+/40 L)

S P(510 <T <520) =P <2< 2) =064 —— ”L(V\

8. a. Let u be the mean of the population.

- The confidence interval is given by

Now'f—Za/g—j—ﬁ=21.6 '\/EG' 06 — 1™

" sl T T =206+ = 22.6
and B+ Lo/ oy ~J/100 ===
Hence (20.6,22.6) is the confidence interval for the populati

on mean u.

L)

8. b. The maximum error E = Zaj2 (70_77) —
Given that n = 100, S.D 0 = 5.

Confidence limit = 95%
o Zap=196. T 2N

_ 095 — A0

- Maximum error £ = Zaﬂ(%) (1. 96)(10)

‘\
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-~ UNIT-V
9. a. 1. Null hypothesis Ho: /11 = [t2, i.e., there is no significant difference in -
heights of Australians and English men —_—
9. Alternative hypothesis Hy: py < pl2 (Left-tailed test) (‘L‘(Y'\
3. Level of significance: a = 0.05 -
4. Test statistic: o
Z = ——32———8_2' = —99 -_— Q_M !
By g2
ni n2
i.e., calculated value of |Z] =9.9.
o = 0.05 = Z, = 1.645 (for Jeft-tailed test). = ) m |

5. Critical value: Since
Since calculated value of Z is greater than tabulate

the null hypothesis Ho has to be rejected. —— \ \ 4/
e taller than English men. __——— \ m

6. Decision: d value of Z at 5%

level of significance,
Conclusion: Australians are on the averag

9. b.

Calculation for sample means and S
70|e7| 62|68 61|68]|70 64 | 64 | 66 B

1|2 |-5]2]|4]-2|-2]0]|-R 2LV gEme

161 1]16]4|25|4|16 4 | 410

)2 =10 = S = V10=3.16.

ater than 64 inches ©

—Zn—z=66 and $?= 2 2.(z-7T

Sample mean T =
The average height is not gre

1. Null hypothesis Ho:
i.e., p = 64 inches

9. Alternative hypothesis Hy: p> 64 (Right-tailed test) ‘Lm
3. Level of significance: @ = 0.05 :

4. Test statistic:

2. /)\m

p= 2B
- S/vn
ie., calculated value of |¢] = 2.

5. Critical value: Degrees of freedom v =n—1= 10-1=09.
The table value of ¢ for 9 degrees of freedom at 5% level of significance for right-tailed \ (\q_—

test is 1.833.
6. Decision: Since calculated value of ¢ Stabulated value of ¢, the null hypothesis Ho




has to be rejected.

Conclusion: The average height is greater than 64 inches.
10. a. Here n = 600.

X=Number of smokers in city=325

p=Sample proportion of smokers in city=£(— = — = (.5417
n

325

600

P=Population proportion of smokers in city=§ ==
R=1-P=05

1. Null hypbthesis Hjy: The number of smokers and non-smokers are equal in the

city i.e, P=0.5

2. Alternative hypothesis Hy: P > 0.5 (Right-tailed test)
3. Level of significance: o = 0.05
4. Test statistic:

i.e., calculated value of |Z| = 2.04.
5. Critical value: Since a = 0.05 = Z, = 1.645 (for right-tailed test). < \m

6. Decision: Since calculated value of Z is greater than tabulated value of Z at 5%

= 2.04.

0.5

level of significance, the null hypothesis Hy has to be rejected.

\™M

P

Conclusion: Proportion of smokers in city is more than 50% and majority of men

in the city are smokers.

10. b. Given n; = 5 and ny = 6.

Now T =

2T

n

= @ — 8230 and § = Zflzy - ig‘@ = 7940.

i |z—-T|(@-22| w |vu-7|@-7)’
8260 | 30 900 | 7950 | 10 100
8130 | —100 | 10000 | 7890 | —50 | 2500
8350 | 120 | 14400 | 7900 | —40 | 1600
8070 | —160 | 25600 | 8140 | 200 | 40000
8340 | 110 | 12100 | 7920 | —20 | 400

7840 | —100 | 10000
41150 63000 | 47640 54600

M

&l

\h

-
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Here 3 (z; — 7)? = 63000 and 3 (y; — %) = 54600.

i —T)2 0 ' . — 772
L= 2T T 63000 o g2 = 2 —7)° _ 54600

=1 ) Ty — 1 5 = 10920. .

F-test:
1. Null hypothesis Ho: 0§ = 03, i.e., the variances of success are equal ,
2. Alternative hypothesis Hy: o? # 02 (two-tailed test) glm
3. Level of significance: a = 0.05

4. Test statistic:
_ S _ 15750 a2 ”
F__S ___10925_1,44 et A 5___/‘_“\

Therefore, calculated value of F'=1.44

5. Critical value: Degrees of freedom = (n; — 1,15 — 1) = (4, 5).

Tabulated value of F' for (4,5) d.f at 5% level of significance is 5.19

6. Decision: Since calculated value of F is less than tabulated value of F , We accept
the null hypothesis Hj.

Conclusion: The variances of two samples are equal. —- \m

L =1 ) Lad V]

Dt BY \RARR ?\\

AN A asmropoeig Rey A\ &‘n/@&.&w




