TIME ALLOWED: THREE HOURS : MAXIMUM MARKS: 100
NOTE: ;
I All the parts (if any) of each Question must be attempted at one place Instead of at different
places.

iil. Write Q. No. in the Answer Book in accordance with Q. No. In the Q. Paper.

iii. No Page/Space be left blank between the answers. All the blank pages of Answer Book must be
crossed.

v, Extra attempt of any question or any part of the question will not be considered.

'Q.No.1 (a) Write down empirical relation between mean, median and mode.

(b) Find the median, quartiles and the 8" decile for the distribution of examination marks given

below:
Marks 30-39 40-49 50-59 60-69 70-79 80-89 90-99
No of 8 B7 190 304 211 85 20
student
(4+16=20 Marks)

Q.No.2 (a). Describe the properties of standard deviation.

(b) By multiplying each of the number 3,6,2,1,7,5 by 2 and then adding 5 we get 11,17,9,7,19,15
what is the relation between the standard deviation and the mean for the two sets.

(c) The breaking strength of 20 test pieces of a certain allow is given as under
95,103,97,130,96,73,78,95,89,68,82,79,69,67,83,108,94,87,93,1 17

Show that Mean deviation=(4/5)5tandard deviation.

(4+8+8=20 Marks)

Q.NO.3. (a) Box A contains 5 green and 7 red balls .Box B contains 3 green ,3 red and 6 yellow balls. A

box is selected at random and a ball is drawn at random from it. What is the probability that ball
drawn is green,

(b) Let X and Y be two discrete random variables with the following joint p.d

X 2 4
1 |o010 0.5
3 |o20 o030
5 |o10 015

Show that E(XY)=E(X)E(Y)

(10+10=20 Marks)
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Q.No.4. (a) Let X be random variable with p.d.f
00 =2001)  1<x<2
Find the E(2X-1) and E(KY).
(®) Let X and Y have tho joint p.d.£ described as follows.

xy) 1.0 (1,2) {L.H &L 22) :{'2_,3)
Nxy) |25 415 1S VI5 W15 415

and f{x,y) is equal to zero elsewhere , Find the two marginal. p.d.f "s snd the correlation coefficient.
| (16+10=20 Marks)

Q.No.5. (2) A certain event is believed to follow the Binomidl-distribution: -In 1024 samyples of 5, the
result was observed once 405 times and twice 270 times , Find pand ¢,

(b} A random sampling of 4 members of & 150 menibers club has shown that 3 prefer no smoking in
the clubhouse dining room. What is the probability that this will pceur i-in fact. only 20% of
members prefer no smoking in the dining room, Flrn:l this probability assummg that the sample was

obtained under

i} sampling without replacement, and

ii)sampling with roplacement.

Compare the two answers, _ (lﬂ?_l‘l_ﬂ=1ﬂ Marks)

Q.Mo.6. (&) For a normal distribution prove thai mmanedtm*—*modw-p
{b) A random variable X is normally distributed with mean ;=166 and ¢ == 20 Find
DPOITOON200) 1) P(148<X<]172)
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Describe briefly the difference between
i) Probability and Non-probability sampling,
i) Stratified and Cluster sampling

A local community is stratified in four blocks. If we wish to select a stratified random sample of size
=40 by proportional allocation on the basis of number of houses in each block.

Block A B C D
No. of households 144 162 198 | 216
Calculate the sample size allocated to each block.

A population consists of 2, 4, 4, 4, 6, 8 and 10.
i)  Draw all possible samples of size n = 2 without replacement.
i) Calculate the mean of each sample and verify that

o |[N-n
Mg = pand = AN=T

iif) Between what two values would you expect at least % of the sample means to fall?

(4+4+12 = 20 Marks)
Describe the following

i)  Point estimator
ii) Confidence level
iii) Maximum likelihood Estimation

If Xy, X, and Xy are a random sample from a normal population with the mean u and the variance
o, what is the relative efficiency of the estimator T, = Eﬁz—?—'——xl with respect to T, = X7

There is a proposal under consideration to build an overhead bridge in a locality. As a part of feasibility
and acceptability of this proposal, a poll is taken among the residents of the city and its suburbs. If
2400 of 4000 city residents favour the proposal and 1500 of 2000 suburban residents favour it, find a
90% confidence interval for the true difference between the proportion of city and suburban residents
who favour the proposal to construct the overhead bridge. (6+6+8 = 20 Marks)

Define Type-I error and Type-II error. -

A sample of 25 observations from a normal population with o =3, is selected at random. Test the
hypothesis Hy ! 1t=67 against H, : 1> 67 at 5% level of significance.

Given two random samples of size n, =9 and n, =16, from two independent normal populations, with
X, =75 X,=60, s,=1361 and 5, =12.5, test the hypothesis at the 10% level of significance that
My = i, against the alternative that g, > M3 Assume that the populations have equal variances.

(2+8+10 = 20 Marks)
In the context of analysis of variance, define the following:

i)  Main effects ii) Interaction effect

Determinations of yields of a process with four treatments are given:

Treatments
1 2 3 4
Yields 11 6 B 14
4 4 6 27
4 .3 4 8
5 6 11 18

i. Test the hypothesis that no differences exist among the four treatments at & = 0.05.
ii. Apply Least Significant Difference test to identify the pairwise significant differences at
5% level of significance. (4+16 = 20 Mariks)
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Thet‘a]luwingispementﬁgﬂdisﬁbuﬁun'hyinmalwﬂmdmhipufamndommphnfmﬂ
families in the city of Lahore. ,

Mointhly income -
Lessthan Rs:60000tc  Mose than S
| Rs.60,000  Rs.100,000  Rs: 100,000
Home Bwner 5% 25% .
Renter 15% 25% 108%

Test the hypothesis that the home ownership is independent of the ﬁm]]y income: lavel, asimg 1% level
of significance. .

Given the two samples below, test the nullhjrpotlwsmutﬂm populamn med:mmaquulapmstdw

alternative that M, <M,, at = ﬂﬂﬁbynpp]ymgthe‘#[mnnmkmm

Sample 1 | 26, 25, 38, 33, 42, 40, 44, 26, 25, 43, 35, 43, 3?

Sample 2 | 44, 30, 34, 47, 35, 46, 35, 4? 48, 34, 32, 42, 43, 49, 46, -ﬂ'
(mtn-mmu)

Cnmputamscmwunmrprmmdﬂxnmnherﬁarmmzﬂls asbaseforihafoﬁomnngUsaas
W@m(')quantniwmnsumedmﬂmhmm(ﬁ}thwﬂues in the bage veaf, -

. Quantity Price (Rs.) -
Article 2015 015 2.
Food 50 kg 180 65
Cloth 30 metre 260 280 - |
Electricity T5 units 25 30
Rent ' 1 room 3000 3750

- Miscellaneogs 34 vnits 30 0.
Given the following data.
Quarters
Yeor T4 | m | IV
215 | 112 ] 125 | 1291 119
2016 ; 119 | 132 | 147 | 115
2017 | 120 | 142 | 150 | 118
28 128 | 151 | 162 | 125.

i) Fttailm!hmdmmamnua!mmgns )
i) Cﬂnuiuuqumlyumdvﬂuuﬁummwmdqmwmhﬂmpmm;

'.ﬂﬂus ®): Mﬁﬂowmgdmwmmmﬁﬁummmdﬁmmuﬁmmmm.

X:-number of yéars.of service
Y woekly svago Tate L
- _-23 TX =2433, T X? = 281019, Er=4z45,
Y.¥? = 841786 and T XY = 487788,

L ‘Fif & least squtires rogression fiike Y*a+ﬁ7(+3
i, “Testthe hypottiesis H, 1 f=0. :

h} Ihepnmufdmmmdpmwfwhutmatmﬂmmmmdodwﬂﬂwmh

TX = 54422, T X? =122155.04, I %.4019:6,
EF” ﬁﬁ&ﬁﬂ&?ﬁmzﬂ=mll3aﬁ '

1, Test the hypothesia Hy - p=0.

H. CimmﬂmmWhmmmmmmXMT
(10+10 = 20 Markn)




