This quéstion paper contains 16 printed pages.

a\ . Your Roll No. .................
SI. No. of Ques. Paper : 3138 - IC
Unique Paper Code : 22411401
Name of Paper : Cost Accounting
Name of Course : B.Com. (Hons.)
Semester : IV
Duratio'n : 3 hours
Maximum Marks ¢ 75

(Write your Roll No. on the top immediately
on receipt of this question paper.)

(7 g9y 3 Rwd & F9w RE i RefRa
R T AT HPpAE & )

"~ Note :—~ Answers may be written either in English or in Hindi;
but the same medium should be used throughout

the paper. .

fapoft : 39 Y¥I-9F &7 Iav IS ar = Bt wmr
g Aford; @7 aft o FIr ey v & gAr
TIRY |

Attempt all questions.

All question carry equal marks.

&t 7y F 3w dAfav
ot gt & A& FHIT &

PTO.




5o oRY 15 e R 1,000 Fo W AE;

1. (a) “Limitations of financial accounting have made the

lse the ; .~ > aaa(uﬁ%ﬁr)wovﬂﬁf%ﬁgmw’“"”
rpanagcment realise the mmportance of cost accounting, y (m m) 2 160 %o gﬁ arsf - W @ W &l
Comment. .
“Rrir i 2 W Yy @ A dEiE S 4% SR 39
® Hed & ugarg rgem fear )’ feweh #ifm: s o mﬁmsooooow%m
(b) Hari has started business with a. fleet of 10 taxis. The : s & IFH 15,000 O § s a0 & A (R
various expenses incurred are : ' : 34T 4,000 o Wit WE Araa =l ¥ forgar 20%
Cost of each taxi —Rs. 75,000; salary of office staff - Rs. " o @ awdr ¥ R @ ' 9 fflo ofy W1
1;00 per month; salary of garage staff — Rs. 2,000 per . . 2 Rl I 6.30 TO afr deT ¥ A9 q S
month; rent of garage — Rs. 1,000 per month; Dnvers , . fafae =qa 10 o gfd 100 fflo TSd T
salary (per taxi) Rs. 400pcrmonth,Roadtaxandrepa1rs . @iﬁﬂ%maﬁgﬁ ffto @yl A
(per taxi) — Rs. 2,160 per annum,; Insurance premium @ . e | 10
4% of cost per annum. ‘ L Or ()
The life of a taxi is 3,00,000 km, at the end of which it is (a) Distinguish between ‘cost’, ‘expense’, and ‘loss’.
estimated to be sold for Rs. 15,000. A taxi runs on an . e, = ae wi R B >
average 4,000 km per month, of which 20% it runs vacant. k : () Y & Co. un dertook 2 contract for Rs. 15,00,000 on an
Petrol consumption is 9 km per litre of pefrol costing Rs. ' ) arrangement that 80% of the valuc of work done as certified
6.30 per litre. Oil and OthCr sundry expenses amount to by the architects of the contractee, should be paid
Rs. 10 per 100 km. Calculate the effective cost of running .mmediately and the remaining 20% be retained until the
a taxi per kilometre. con&act is completed.
R F 10 T F R $ A AT o AT | IES In 2014 the amounts expended were : Materials Rs.
Fitesr e e 3 - 1,80,000; wages Rs. 1,70,000; carriage Rs. 6,000; cartage
o T A S 75,000 %o; Faied wE B - ’ Rs. 1,000; sundry expenses Rs. 3,000. The work was
Tl 1,500 Bo Fi TE; S =% B AqT 2,000 ‘ . ‘ ; PTO.
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certified for Rs. 3,75,000 and 80% of this was paid as
agreed. |

In 2015, the amounts expended were : Materials Rs.
2,20,000; wages Rs. 2,30,000; carriage Rs. 23,000; cartage
Rs. 2,000; sundry expenses Rs. 4,000. Three-fourths of
the contract was certified as done on 31 December and
80% of it received accordingly. The value of work in
progress uncertified waé ascertained at Rs. 20,000.

In 2016, the amounts expended were : Materials Rs.
1,26,000; Wages Rs. 1,70,000; cartage Rs. 6,000; sundry
expenses Rs. 3,000 and on 30 June the whole cbntract
was completed.

Show the Contract Account and also the Contractee’s
Account as would appear for each of years in the books
of the contractor assuming that balance due to him was
received on completion of the contract. _

Y & Co. ¥ 15,00,000 o & UH AT fordm | saawem
7 4t f& oof fFu &, S 3FRmr & IRgER T
TN €T ¥, @ YT B 80% N A g el ©
T 99 20% Wwéﬁwﬁmmn
2014 ¥ =g & W W 4 ;- qdr 1,80,000 o;

gy 1,70,000 To; AT 6,000 To; WIFT 1,000 To, -

fafer =@ 3,000 Bo | 3,75,000 To H HA FHIRE

2. (a) Whatis ab

(b) The total overhead expense
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F 37T 'a;{
%afm'mw%so%w,mmﬁ%aim
fer ) |
o015 & =@ @ W W A . @l vo 2,20,(())0;2,.
rrorgdl B0 2,30,000; ST O 23,000; G v 2,000;
fyfer =@ To 4.000. HFTH A d-diarg AT 31
Wﬁ@gwqmﬁﬁawwmso%
& graE s e & @ %o
20,000 T fEiiRT BT |
9016 &, |l Fo 1,26,000; ot o 1,70,000; TSt
5o 6,000; RfE =/ Fo 3,000 30 9 & A

sorption of overheads? Explain briefly methods
for absorption of Office and Administrative overheads. -
St et e

* H 5
Wﬁ& | s of a factory are Rs. 4,46,380.
Taking into account the normal working of the factory,
overhead cost was recovered in production at Rs. 1.25
per hour. The actual ho

would youproceed to ¢

5

urs worked were 2,93,104. How

lose the books of accounts, assuming
PTO.




th ) .
at besides 7,800 units produced (of which 7 000
s were

)’ q

Oni N N
Investigation, it wag found that 50% of the unabsorb, d
rbe

oV
erheads were on account of Increase jn

@W@ﬁ%mm‘m@sw% ¢l FRaEd 3
#mmaw‘.#ﬁ@,mmmwm

1.25 Gowﬁrwva%f%m#\‘rﬁsr’mnm%
TR q92 993104 a‘-,mwwm@m

Rt 2 o Sy,

Overheads? Explain these methods briefl
services,

y for reciproca]
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(b) A manufacturing unit has added a new machine to its fleet

3138

of five existing machines. The total cost of purchase and
installation of the machine is Rs. 7,50,000. The machihe
has an estimated life of 15 years and expected to realise
Rs. 30,000 as scraﬁ at the end of its working life.

Other relevant data :

Budgetcd working hours is 2,400 based on 8 hours per
day for 300 days. This includes 400 hours for plant

maintenance. Electricity used by the machine is 15 units

" per hour at a cost of Rs. 2 per unit. No current is drawn

d;]ring maintenance. The machine requires special oil for
heaﬁng which is replaced once every month at a cost of
Rs. 2,500 on each occasion. Three operators control the
operations of the entire battery of six machines and the
average wage per person is Rs. 450 per week plus 40%
fringe benefits. Estimated cost of machjﬁe maintenance
is Rs. 500 per week of 6 working days. Departmental
and general overheads allocated to the operation during
the last year were Rs. 60,000. During the current year, it
is estimated that there will be an increase of 12.5% of
this amount. No incremental overhead cost is envisaged
for installing the new machine. Compute the

- comprehensive machine hour rate of recovery of the

running cost of the machine.
" 9 PTO.
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of M, N and O respectively. The re-order levels of M algi
Nare 15,000 kg and 10,000 kg respectively while minimum
level of O is 2,500 kg. The weekly production of X varies

" from 300 to 500 units while weekly average production is

400 units. The following additional data are given :

M N (0]
Reorder Quantity (kg) 20,000 15,000 20,000
Delivery (in weeks)
Minimum 2 4 3
Average .3 5 4
Maximum A : 4 6 5
Compute :
® Minimum stock level of M
(i) Maximum stock level of N ' ‘e

(i) Reorder level of O
(iv) Average stock level of M.

U@ IAIE X HT W @ et Wil M, N @41 O
g faar 9T ¥ X & yAE @ A M, N @=1 0 &t
A 10 fFuTO, 8 fFuTe TET 6 fhuTe F STATSHT
et 81 M 9T N & TF: Ry &R AT 15,000
feFure T 10,000 fFUTe ¥ ik O =+ AW X
2500 fFaTo ¥ X W wrafd®d IAET 300 | 500
A 9% o &t ¥ aatE oftaa araie
ST 400 318 ¥ 1 frr e snids suwer ¥ -

10

3 M N - O
: aﬁsr A (o) 20,000 15000 20,000
Jofl carenfE)
 Buan! 2 4
afrad 5 4
FAferaay 4 6 5
R -
) M P, T ET
i) N St & W
(ii)o & TT RY TR .
(iv)M ® Saa TG | |
> following figures have been extracted from the Financial

counts of V Lid. for the first year of operation :

-ct Material Consumption : Rs. 50,000; Productive wages :
. 30,000; Factory overheads : Rs. 16,000; Administration

-rheads — Rs. 7,000; Selling and distribution overheads —

.9,600; Bad debt written off — Rs. 800; Preliminary expenses
itten off — Rs. 400; Legal charges — Rs. 100; Dividend
| eived — Rs. 1,000; Interest received on bank deposits — Rs.
! D; Sales (12,000 units) Rs. 1 ,20,000; Closing stock of finished
bds (400 units) - Rs. 3,200; Closing stock of work-in-progress
Rs. 2,400.

|e cost siccounts for the same period reveal that direct material
sumption was Rs. 56,000.Factory overheads is recovered

P.T.O.
11
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5.

Particwlars
Direct Material (Rs.) 2,600

w2€oqﬁ1ﬁr§; Fry=Te &g RO 1,50,000 So '&Ifﬁ;
¢ : GRadNT 5 o Ty §HIE; Sref-aRacTiT 50%
#9AT % 50,000 To Uiy Iu R emar ¥ WA 25%
a1 36H A F e F FRE W 10,000 To F Al
o | FRAM H IAeT e sme & feg dar Y,
A &G B Y T8 weeaa #Y 3 € ® 1,00,000
Bogﬁfaﬁﬂmm@fWWW

m’%‘:ﬁ%mmmmmso%;ﬁwﬁr :

R &HAT HT 80% A9d fapd e, R Wy
¢ ¥ w P @ o, @ e Hifng ) fesa
9T faerer, woaeE SuRE™ @ AeReieT #ike | 10

Product X is obtained after it passes through three distinct
processes. Following information for week ending 31 October
is given :

Process I Process I Process IIT Total
1,980 2962 7,542

Direct Wages (Rs.) 2,000 3,000 4,000 9,000
Production Overhead (Rs.) 9,000

3138

1,000 units at Rs. 3 each were introduced in Process 1. There
was no stock of material or work in progress at the beginning
or at the end of the period. The output of each process passes
direct to the next process and finally to finished stock. Production
overhead cost is recovered on 100% of direct wages. Additional

information :
14

Proces.s; Output  %age of normal Value of scrap

(units) loss of input per unit (Rs.)
I 950 5% , 2
I 840 10% 4
II1 750 15% 5

Prepare three Process Accounts, Abnormal loss/gain Accounts,

Normal loss Account. 15

SR X A e gftkarit & o @ w1 T &) oy
T 31 JRW B T qGE B Y BT gE Suwe

sl wrrno wReTm ga
qrt (%) 2600 1980 2902 754
TG (%o) 2000 3000 . 4000 9000
Suitarg (%o) 9,000

35T 1 & 3 Fo S T 1 3 A 1000 T WA B
W€ sl & Sre § @1 o § avE @ A ar
§ st s 98 a1 v@s wivar @ AT 9

g T 9Bk § o ¥ ol R o § Fow oW @ wim

'ﬁtmmaﬁawmmqwﬁ*rwo%ﬁmm

{2 afeRe gurt -

| T e arw @ wwe e @ g
(=) = 3 wiwEa ufr 3@ (Bo)

I 950 5% 2
11 840 10% ‘ 4
I 750 15% 5

15 PT.O.
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daR AR : 15
Or (sr)

Writenotes on : |

(a) Methods of apportionment of Joint costs cver joint products

(b) Treatment of Research and Development costs in cost
accounts

(c) Slow, Non-Moving and Obsolete materials.

e W dfea feaplt fafeg ¢

(a) VYT SRS W {YH @il & e B fAfear

(b) wmTE @T ¥ ST U R A F S9N

(c) nft, smfasher @ar smeafa |miEt) 15

16 8400

4
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[This question paper contains 4 printed pages]

Your Roll No. S

Sl. No. of Q. Paper  : 2279 IC

Unique Paper Code - :32371402

Name of the Course : B.Sc. (Hons.) Staistics
Name of the Paper : Linear Models
Semester : .. »7: v

Time : 3 Hours '. Maximum Marks : 75

Instructions for Candidates :

(a) Write your Roll No. on the top 1mmed1ately
on receipt of this question paper.

(b) Attempt six questions in all, selecting
three questions from each Section.

Section -1

L Suppose Y =(Y,, Y, ....Y) to be a vector of n

independent standard normal variates . Prove
that a necessary and sufficient condition for
YAY to be distributed as chi-square variate
Wlth k d.f. is that A an 1dempotent matrix of
rank k. 12.5

2. (a) Let X, X, , X, be real numbers with
mean ¥ : Cons1der the linear model Y, = a+p
(X—-r)+8,, =1,2, n‘mththeusual
assumptions. Show that the BLUEs of o and

" B ar¢ uncorrelated. : 5

P.T.O.
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(b) Consider three independent ransom
variables Y,;, Y, and Y; having common

variance g? and expectations as given below:

(%)= +B.E(%)=4+5, E(E)=4+5,

Determine the condition of estihiability of a
parametric function. Also, determine the
sum of squares due to error. 7.5

Complete ﬁhe'foﬂo“ring table for analysis of
variance of a fixed effects two way classified

(ii) Are YAY and BY independent ?.
(iii) Find the distribution of Y'AY , stating
the appropriate theorem fo b€ used and

also, find the distriibution of X‘Dgand
Y/Y, where D =1 -A. Are YAY and
YD!independent ? . 6.5

4 ‘Derive the Analysis of Covariance for a single
- factor with one covariate. Also, obtain the

data with one observation per cell : 6 standard error of the difference between any
Source of Sum of Degrees of | Mean [Variance two adJuSted means. 12.5
variation Squares | freedom square ratio o Section - II
Factor A 26.8 4 5. (a) Stating clearly the underlying assumptions -
of the simple linear regression model
Factor B 3 through the origin, obtain the least estimate
Error 2.5 of the regression parameter along with its
i 5
Total 85.3 vanance.

(b) Suppose that we have fit the stralght-hne
- model §=f,+fx but the response is
affected by a second variable x, such that

T T

‘ (b) _Suppose ¥.~ N3(9,j) énd

T - } o the true regression function is

_ ]f' 2 -1 -1 : {7 E(y) By + B + B, .
A::L -1 2 -=1|.B= L1 (i) Is the least-squares estimator of the
3 1 -1 2 , 10 -] - slope in the original simple linear-

regression model unbiased ?

(i) Arc YAYand 2y, +y, independent ? (i) Show the bias is j, . 7.5

2 _ _ o g 3 P.T.O.
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e

6. (a) Define mu1t1p1e regressmn and polynomial

8.

. (b) Suppose X, Y, zi,

regression model. Explain the role of
orthogonal polynomials in fitting polynomial
models in one variable. 7

(b) Write a note on the _extra sum of squares
method that can be used to test the
hypotheses about any subset of regressor

variables. : 5.5

(a) Fora snnple linear regression model, develop
a test for lack of fit. - -5

1=1,2,..n are 3n
independent observations with common
variance 4? and expectations EX)= 6

E(Y)=60, E(Z) = 6,-6,, i=1, 2, .., n. Find the

"BLUEs of 6,0, and 6,+,. Also find

CbV(éj+éz): | - | . 7.5

Write notes on any two of the following :
: 6,6.5

(1) General linear model

 (ii) Orthogonal columns in X matrix

(iii) Stepwise regression method
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Your Roll No. {eececcncsncsnncensesenee

Sl. No. of Q. Paper : 2280 IC

Unique Paper Code : 32371403

Name of the Course : B.Sc. (Hons.) Statistics

Name of the Paper ¢ Statistical Quality
Control

Semester s IV

Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt six questions in all.
(c) Question No.1 is compulsory.

(d) Attempt four questions from Section-I and
one question from Section-II.

(e) Use of simple calculator is allowed.

(a) What is rational subgrouping ? Discuss its
role in control chart analysis. 5

(b) What is the statistical justification for using

the three sigma limits in the control charts,

irrespective of the actual probability

distribution of the quality characteristic ?

5

P.T.O.
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Section -1 | (b) Control charts on ¥ and s are to be

- ) ' ) maintained on the torque readings of a

. 2. (a) Discuss and derive the construction of ¥ bearing used in a wing-flap actuator

' and s charts for controlling process average : assembly. Samples of size n = 10 are to be
and process variability, when population used, and we know from past experience that I

when the process is in control, bearing torque

parameters are unknown. 6.5 has a normal distribution with mean p= 80

inch-pounds and standard deviation s= 10 ’ O
inch-pounds. Find the center line and
control limits for these control charts.
Given that for n = 10, A = 0.949, ¢, = 0.9227,
B,=0.262,B,=1.584
Forn=11,A=0.905, c, = 0.93, B, = 0.299,

(b) 25 Samples of size n = 5 each are taken from a
manufacturing process every hour.
Assuming quality characteristic is normally
distributed, X and Rare computed foreach

sample. Given,

25 _ 25 ' B,=1.561 6.5

Z;X,=662.5, and) R, =9.0

i= i=1 ' 4. (a) What are modified control limits, explain

- .. = how are they derived ? Why is it required to ,
Find f y y. q 4

() Find the 3¢ control limits for the ¥ construct modified control limits ? 6.5 '

charts.

(ii) If the specifications limits are 26.40%
0.50, then estimate the fraction non-

(b) What are control charts for attributes ?
Derive control charts for proportion of
defectives when sample size is not fixed.

conforming, assuming that both charts 6.5
exhibit control.
Given that for n= 5, A, = 0.577; for 5. (a) Explain AOQ and AOQL. Plot AOQ curve and
n=25A,=0.153 6.5 mark AOQL. Obtain an expression for AOQL
for a single sampling plan. 6.5
3. (a) D1scus§ the concept of Process Capability (b) Describe the double sampling plan for
Analysis. 6.5

attributes and obtain the expressions for
producer’s and consumer’s risk. 6.5
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6. Distinguish between : 4,4.5,4.5

(a) ASN and ATI for single sampling plan,

(b)
(c)
7. (a)
(b)
8. (a)
(b)

Incoming quality and outgoing quality of a
lot, »

Flow Charts of (i) single sampling
rectification plan and (ii) double sampling
rectification plan when a lot is rejected
based on first sample.

Section - 11

Describe Laspeyre’s and Paasche’s methods
of Quantity index numbers. Which index
number is considered to be an ideal index
number ? 6.5

Explain (i) Time reversal test, and (ii) Factor
Reversal Test in index numbers. In each case
give one example of index number formula
which (i) satisfies, (ii) does not satisfy, the
test. 6.5

What is a Chain Index ? Show that the chain
indices are equal to the corresponding fixed
base indices if the formula used satisfies
the circular test. . 6.5
Explain the concept of :

(i) base shifting and (ii) deflating of index
numbers mentioning its importance.
6.5

4 600
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TABLE 111, THE NORMAL PROBABILITY INTEGRAL

& o H F 3 4 £ $ 4 g 9
o o 5oa00 qofor gom02 4BBo3 48405 48006  4yfic8 47310 46B1a  454x4
o2 46017 45630 45224 49838 44433 44088 43644 A35c 42858 42465
o1 47074 43683 41304 40005 4OST7 40139 39743 39358 38974 38591
o3 38209 ayBaf an4aB 3pc90 36893 3637 35042 35569 3sin7  wdor
o4 34458 34090 33734 33360 30997 gafizb 3e2y6 1018 yrghr jraoy
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[This question paper contains 6 printed pages.]

Your Roll No...............
Sr. No. of Question Paper : 2507A IC
Unique Paper Code ;32373901
Name of the Paper : Statistical Data Analysis

Using Software Packages

Name of the Course . B.Sc. (H) Statistics : SEC
Semester . IV
Duration : 2 Hours Maximum Marks : 50

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. All questions are compulsory.

3. Questions should be answered using the application
of SPSS Package.

1. Fill in the blanks :

(i A new, blank column will appear to the
of the column or cell you selected in case of

“insert variable”.

(ii) The maximum length of a value label is

characters.
P.T.O.
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(iii) The data editor has two views - _____ and
(iv The —__ procedure is used to create

contingency tables.

(v) SPSS syntax ________ case-sensitive. (1x5)

Attempt any ten from the following :

(a) Write the steps to generate a random sample of
size 10 from binomial distribution with parameters
(8, 0.45).

(b) How do you insert a new record into the existing
data set?

(c) Give any two ways of defining information about

variables.
(d) Give any four variable types in SPSS.

(e) Explain the difference between the files with
extension .sav and .spv

(f) State the utility of ‘Select cases’ option with the
help of an example.

(g) Write the steps required to compute the mode of

a given data set.

2507A 3

(h) Name the steps required to compute the chi-square

statistics for goodness of fit test.

(i) Give the procedure for constructing pie chart in
SPSS.

() Write the steps required to compute partial

correlation coefficient r (2x10)

13.2.

Answer any five of the following :

(a) Marks of four different subjects English,
Mathematics, Physics and Chemistry are given for
50 students. Write the steps involved in computing

the mean of these four subjects for each student.

(b) Write steps required to obtain predicted and
residual values of the dependent variable in case
of linear regression without using “Transform/
Compute” option. Further, explain the steps to plot
estimated and observed values of the dependent

variable for the given sample on the same graph.

(c) For a given grouped frequency distribution write
steps to compute less than cumulative frequencies
and hence construct “less than” cumulative

.frequency curve.

s
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and analyzed. The following output has been
obtained, read the output and answer the following: _

Group Statistics

Std. Std. Error

ORIGIN Country of Origin N Mean Deviation Mean
WEIGHT Vehicle 2 European 73 | 243149 | 490.884 57.454
Weight (Ibs.) 3 Japanese 79 | 222123 | 320.497 36.059

indepsndent Samples Test

Levene's Test for
uality of Vi
85% Confidence
Interval of the
Difference
F ! t Lower
WEIGHT Vehic Equal vananc]
Weight (lbs.)  assumed 18.242 .000 3.150 78.362 | 342.169
Equal variancy
not od 3.100 75.000 | 344.541

(i) Give the reason for the appearance of F
statistics in t-test output?

(ii) (a) Write both null and alternative
hypotheses for the given independent
samples test.

(b) What is the value of the calculated test
statistic and its degrees of freedom?

(c) What conclusions do we draw about
the null hypothesis? Give reason.

(f) Given below is the output of boxplots. Read the
e chart carefully and answer the following :

P.T.O.
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M T
x x2

(i) From the chart give the approximate values
of first quartile, median and third quartile
for both X1 and X2.

(ii)) Comment and compare the two distributions.
(iii) What values do the two whiskers denote?

(iv) What do the two dots signify?  (5%5)

(200)
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This question paper contains 20 printed pages.

Your Roll No. .................
SI. No. of Ques. Paper : 3139 IC
Unique Paper Code  : 22411402
Name of Paper : Business Mathematics (BCH 4.2)
Name of Course : B.Com. (Hons.)
Semester IV
Duration 23 bours
Maximum Marks :75.

' (Write your Roll No. on the tﬁp immediately
on receipt of this question paper. )

(58 9997 ¥ ferd & T 7 1 Faffa & w
HYT THNE fared )

NotE :— Answers may be written either in English or in Hindi;
but the same medium should be used throughout

the paper.
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g @3 dfdT gt g @1 "reaw oF & @r
qIRY |

Attempt all questions.
Marks are indicated against each question.
Simple Calculator is allowed.
Log and Annuity Tables with Graphs may be provided.
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wft g37 FT |
797 & 3% T arHT AiHd &)
AR HagaeT & G H AFHT &1
T a7 Qe a7 S AE R ard

(a) An economy consists of two sectors— manufacturing and

agriculture. To produce one unit of manufacturing output,
0.1 unit of manufacturing goods and 0.01 unit of agriculture
goods are required as input. One unit of agriculture output
requires 40 units of manufacturing goods and nil units of
agriculture goods as inputs. A unit of manufacturing goods
requires 4 man-hours of labour and a unit of agriculture
requires 100 man-hours of labour. Calculate the total labour
requirement if S0 million units of manufacturing goods and
2 million units of agriculture goods are used for final
consumption. Supposing the wage rate is Rs. 10 per man-
hour, calculate the equilibrium prices of manufacturing and

agricultural goods.

U oreferae ¥ & @us - ST o9t Hiv | Fmfft

IAE S TF 6% Sanea v & fag Frid o
0.1 3HTE 3R F A1 F 0.01 FTHE Ht AH B &7
# SEvaEdT ¢ | 3N Swre @ uw o @ fg Fmfd
e H 40 THEAT IR FH AW A gF L A
HATEIHAT & AW & &9 | Fmioly o & o 30

& A9 F IR AR G2 AR H A T THE HB 100
2
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ek 42 H JravaEar &1 HW AT ArAvAHAT HN
Waﬁﬁquﬁﬁnﬁﬁwaﬁsoﬁrﬁmmaﬁt
Y aegell 9 2 fafer s wga & ol & s
ORI 9% | AF AT B s W w10 sl
afe w2 Fablt o iy o & agew &

Fadl T it | 6
Or (3ran)
(2) You are given the following transaction matrix for a two
sector economy :
Sector ) Sales Final Gross
I II  Demand Output
Purchase
I 4 3 13 20
i 5 4 . 3 12
Primary
Input 11 5

(i) Write the technology matrix.
(ii)‘ Rewrite the new transaction matrix when the final

demand for the output of sector I increases to 23 units.

& &7 orfararr & g s Pre a9 AR

ST
Sector Sales Final Gross
I II  Demand Output
Purchase
I 4 3 13 20
| . 5 4 3 12
Primary '
Input 11 5

3 P.T.O.
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e Rfy &y w@ gy el -

() 85, 105 T 110 MfEET, FAM: V,, V, 3R V, TR
F, HUI: S IaeT & 7 y&F HR B e
Tl @Y ATIIIRAT RN ?

(i) afE Fo & 9T dHE IBR B gl T WG HA:
10, 20 3R 30 ¥ A 9% TAS YBR & Fa-it iz
BT IREET T T 87 6

2. (a) A factory produces three different products A, B and C.

3139

The profit per unit of these products is Rs. 3, Rs. 4 and Rs.
6 respectively. The products are processed in three
operations, viz., X, Y and Z and the time (in hours) required

in each operation for each unit are given below :

Products
Operations A B C
X 4 1 - 6
Y 5 3 1
Z 1 2 -3

The factory has 3 machines for operation X, 2 machines
for operation Y and only one machine for operation Z.
The factory works 25 days in a month, at the rate of 16
hours a day in two shifts. The effective working of all the
processes is only 80 % due to power cuts or breakdown of
machines.

(i) Formulate the problem mathematically.
6
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(i) Use simplex method to find how many units of each
product should be produced monthly in order to
maximize profit.

(i) Write the dual to the above problem and dete:rmine~
the optimum values of the dual variables from the
primal.

T HREFT O A A, B 3R C &7 IQqET HW & |

T IR W A9 FHA: 8 9, 4 594 3R 6 Y

ST Y A1 W X, Y 9 2 3R q9iit fan s

T A e, I SO ), o q9e e

far mr & -

Products
Operations A B C
X 4 1 6
Y 5 3 1
Z 1 2 3

FREM § X e & fog 3 7S € Y& R 2 oA

¢ IR Z & forg R 1 @l &1 B 7dm # 25 R

HY & 2, aur B F & wiiwal § 16 99 g9y )

QR | H Y9 HrEEE, 990 @ dE-E s

forlt A & HRo, R 80% ¥

() TSN 1 AR AT B

(i) Reem Rfy &1 wavr @ a6
it & R yd® S & faeT semdt
T 9fq AE IART 1w

7 P.T.O.

N N




(ﬁi)mmﬁﬁmﬁf@ﬁwmm

e @ 3w B SEEad 5l T g 12
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(a) Given below are the objective function, the constraints and

3139

the final simplex tableau for a linear programming product-

mix problem :
Max Z=15x, + 12x, + 11x,
subject to the constraints :

3x, +‘4Jc2 + 5x, <63 (hours, Deptt A)

4x, +x,+4x, < 64 (hours, Deptt B)

x, +4x, + 2x, < 40 (hours, Deptt C)

X, X, %20

Final Simplex Table
C,|Product| 15 12 11- 0 0  O[Quantity
Mix | x, x, x, S, s, S,
0 1 813 4/13 -3/13 0| 60/13
1 0 1113 -1713 413 0} 19313
0 0 -17/13-15/13 8113 1| 8713

Z

CZ
(i) Complete the table and test whether the solution is

optimal or not.
(i) Write the optimal product mix and the profit
contribution shown by the above solution.

(i) Is this solution feasible? Give reasons.

8
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(iv) Does the problem have any alternative solution? If
so, show oﬁe such solution.

(v) Indicate the shadow prices of three departments.

(vi) If the company wishes to expand the production
capacity, which of the three departments should be
given priority?

(vii) If the company produces thirteen units of x,, how
many units of x, and x, shall have to be reduced, if
any?

(vii) If a customer is prepared to pay higher prices
for product x,, how much should the price be
increased so that the company’s profit remains

 unchanged?

(ix) Indicate whether the solution given in the table is
degenerate. If yes, which variable is degenera-
ted? _

uE (ae T SOy T @ IR 6,

e ar afwm Reew @t R & owh R

Max Z=15x +12x,+1lx,

subject to the constraints :
3x, +4x, + 5x; <63 (hours, Deptt A)
4x, +x, + 4x, < 64 (hours, Deptt B)

x, + 4x, + 2x, < 40 (hours, Deptt C)

X, X,x,20

9 PTO.
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UF THIUEH AT 9% x =219 -3p ¥ AR Shrwa
Fﬂ"TﬁAC=8+(7x5-J 2, SiEl p ged wia frel Qe x

IAEA H T 9T fRar 91 98 Saned et B
W AfEqH AT FHET OGS | 6

(b) The demand functions for two commodities x, and x,

in terms of their respective prices p, and p, are given

by:

=0 hP2ta Xy = py 2 e2pte

and c, are constants. Find the four

X =D
wherea,b,c,a,b,
partial marginal dé;nand functions and determine whether
the commodities are competitive or complementary.

& TEISAT x, AT x,® AT BAA HAL: IS o0 p, T
p,® T ey ¥

—a APt —0; haprter

=D X2 = P2 ‘
SEt a,, b, ¢, T a,, b, ¢, ¥R T | AN AH W
AT waw e ofR s difng & asgd wiarh €

q [ | 6
or (3

(b) A firm manufactures two types of machines x and y. The

3139

cost function of the firm is given by C(x, y)=x?—xy + 2.
If a total of eight machines are to be produced, how many

machines of each type should be produced, so that cost of

production is minimized. [Use Lagrange’s multiplier.]
14
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@,Wﬁny,ﬁmqﬁqQﬂ;ﬁammwm%‘
H F A B ¥ Cry) =x'-xy+22 R g
1S T HT S & ¥ A A T Ay R
ot 7 Sefe wch Ry Rrd SERA AT
fe=raw @ (@Ummaqmqﬁl) 6

(c¢) A monopoli iti
polist firm produces commodities of two types X,

and x, at constant average cost of Rs. 2.50 and Rs. 3.00
per item respectively. If p, and p, are the prices charged
and the market demands are X, =5(p,-p,) and x,=32+
5p, - 10p,, find the prices of the two commodities for
maximum joint monopoly profit,

T Il W 2.50 w0 AR 3 vk wh g @
Waﬂwamwﬁa@ﬁx,aﬁrx,waw
& ¥ Hﬁp,szmﬁgﬂﬂTW‘ﬁ‘Txl
T3@ )T 5, =32+ 5 _10p ¥ @ siftrwas
IR R T B Rl O et B e
I | 6

Or (W'ﬂ'l')

(c) For the production function ¢ = AL°KP, show that the

isoquants generated are always negatively sloped and
convex to the origin.
WWq=AL"K”$ﬁ'&ﬁ'@I€Qﬁ?W
isoquantssﬁsrrazvﬁmmﬁamwaﬁaﬂ?ma?f
g

6
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qmmﬁaaﬁaﬁm%m,mﬁﬁg%m
w%sﬂa?ma}so,ooomﬁm%ﬁmﬁmaﬁ%n
S 7 g & 8,000 T A Tad SERTAL B
ﬁ%lﬂﬁws%miﬁ@mm%?ﬁ
e e PRl & o D §?

(b) A debt of Rs. 5,00,000 due 5 years from now and Rs.

 5,00,000 due 10 years fromnow is to be repaid by a payment

of Rs. 2,00,000 in two years and a payment of Rs. 4,00,000
in 4 years and a final payment at the end of 6 years. If the
rate of interest is 7% p.a. compounded annually, how much
is the final payment?
5,oo,ooosom@wsaéqﬁm%a%w
5,00,000 BT T FT 10 TS wsﬁﬁr?a% | ST A
o o TFET 2,00,000 T, 4 TS IR 4,00,000 E3e0 |
o 6 Uy 9 W & F ¥ AR g
7% vy aF ¥ & e g fReaen e

(c) Mr.X purchased a house for Rs. 30,00,000. He agrees to

pay for the house in 6 equal instalments in the beginning of
each year. If money is worth 6% p.a. effective, what would
be the size of each instalment?

18’

3139

X9 T THM 30,00,000 Y4 F G| X IW FHMA
& YA 6 IR el A 0% a6 & g8 § F B
euad gon | Ak g g 6% wfa T ywel 2, @
v e foeht 867 |

(d) A bond with a face value of Rs. 5000 matures at par in 12 '

years. The nominal rate of interest on bond is 12% p.a.
annually. What should be the price of the bond so as to
yielc_lax'l effective rate of return equal to 8% p.a.?

5,000 $YX & i Te H S5 12 T F aRwew &
¥ | Sfvs o A A AR A W 12% qGF T) S§ivs
@ P T O TRA R F Al # 8% W
T WA R ?

(¢) A machine costs a company Rs. 5,20,000 and its effective

life is estimated to be 12 years. A fund is created for
replacing the machine by a new model at the end of its life
time, when its scrap realizes a sum of Rs. 50000 only. The
price of new model is estimated to be 25% higher than the
price of the present one: Find what amount shm_nld be set

aside at the end of each year, out of the profit, if it

accumulates at 7% effective.

19
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U FUA H TF AT N AF 5,20,000 TIY GA
T qE IgEr gl Sfad 12 99 g ¥ 39S
e FHA B IFE I A9 H us 7 19T § FE5d
& ol ua Fftr &1 goe b wirer ¥ ) wsie @ @
e fa® 50,000 T4 ¥ | AC HisH T T A9 WL
| 25% ftrw B9 &1 AFIH &) AR 9/ 7% N [
q e & O T Hfrg B a7 & e ofdr why
T I e o S AR
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1. (a) State True/False with reasons:

HRU Wiegd wed/ 3@y fafae
(1) Third generation computers were based on
transistors.

Wﬁﬁﬁmzﬁmmmmﬁam

(ii) Multiprocessing operating system may run on
the system having two or more processors.

TR AR fae 9d w&a 2 |
* (iii) A network is interconnection of computers

that enables the users to share network
resources.

ITENTEEl F 3 AT F AIEAl w1 IGEA
aﬁﬁamm%u

b , (1v) A derived attribute is directly stored in the
iR , table.

mmmﬁmamﬁm
2 . 4

(b) Choose appropriate words to fill in the blanks:
f =l | A & fa suge = g
(i) Operating system is ........ (a system / an
applicaiion) software. . .
MRFET FEH T (szu ma'ﬁ?sm‘)
- iR 2

A W IER AfgF NAW e Jomet W

wﬁa&mmwwm%ﬁ '

3 . 3140
(ii) Hard drive is a ... (primary/secondary)
storage device. :
T SR TF o (U fEATEE)
VR feard 7 1
@iii) In a ..... (ring/star) topology all the

computers are connected to each other
through a central network hub.

e (FO/RR) AqreirSt & Wl R -

@@a@mmwm@m
LA 3

2. How do the different functional components of a
computer system interact with each other for data
processing?

TR MEFdT & fad & woEX wnet & fafe=

WMMW@@QMWW

g2 6
Or (3eE) '

How is an application software different from a system
software?

mmmmammm
e & 2 6

3. “A tree topology connects a number of star networks

through a central cable.” Do you agree? Exolam
. advantagcs and disadvantages of tree topology.




3140 -4 .
“F& AWt TF HET Fad W TEIA ¥ F VR
ead F Wed ? 17 1 AT WeHd € 2 g& Srarars
F TE-BIT GHEY | 6

Or (39d)

Compare client-server computing architecture with

5 peer-to-peer computing architecture.
) 2 peer-to-peer computing architecture & WY client-
; _ server computing architecture =t &l Fifd | 6
E .
{ . 4. What do 'you mean by a database systein? How is it
: different from traditional file system?
W R ¥ AW T e §? TR W
Jo el ¥ 7w R = R 6
o ° Or (¥v&an °
% ' Explain the following types of relationship wth
T ‘ example:.

(a) One-to-one

(b) One-to-many

>(c) Many-to-many.

.(a) @-ﬁ-@ (One-to-one)
(b) TH-3F (One-to-many) _
(c) 3H-Y-319F (Many-to-many). 6
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feuf— 59 ¥¥I9T ¥ I HDA @ fz<t et TE
a9 § AT AfeT gt IR 1 a1 uF 7@ ' |
g SIEq |

Attempt all questions. All questions carry

4 oh o BB

equal marks mentioned alongside.

fagl e g9 & 3¢ dfaw ) g4t 390 &
3% qurT &1 37T e SfFET 7/

1. “An idea can turn to dust or magic depending on the
talent that rubs against it.” Comment. State the

P.T.O
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importance of creativity and innovation in the light of
this statement.

“w amEfed (FER) ga o1 wig ¥ oew 6&dl €, 9%

3@ gfawr | fast @ S 3Ok Wy AgEd @ 20

feaoff S | 39 T F yEw ¥ froeeaw

TaER # e F fag Fifew) 15
Or (31ga)

“An entrepreneur is a person who acts .as an

innovator, manager and coordinator of all the tangible

and intangible resources.” Elucidate, bringing out the
functions of an entrepreneur.

TEdS &% &9 § Ot i a9 ond §wWEal W &
HTT ¢ 1’ T Ut & g Ry 9 g @l & s
T HeA = 9ol Hmifd | 15

. Explain any three of the following:
(a) Women Entrepreneurship

(b) Intrapreneurship

(c) Technopreneurship

(d) International Entrepreneurship
(e) Social Entrepreneurship.

frr & ¥ Pt A 91 T

(a) =few saffar

(b) SATEEI AT

3143

(c) =Ft-zafar

(d) FadwtE sufaa
(e) WrHlSI IAMHaT | ' 55,5

. What do you understand by family business? Discuss

the business philosophy, values and behavioural
orientation of any two important Indian entre-
preneurs.

afs =EaE ¥ o0 &1 g €2 Rt @

TREYU WRAE SUHAl O edE g e, qedl adn

AR IETHT H faa=a &I | 15
Or (A9d)

Small scale units are key to the economic growth of -
our country. Discuss. Also write in detail about the
various significant measures taken by the Government
for the growth of the MSMEs.

TR W A nfdfw fawm &t gt IR dam =it gt
0 fad=T FEA | MSME | 3§ 3 &R 3N
33D T fafe= vyl SuEt ¥ fawg § off fawan @
fafad | 15

4. (a) Critically examine the role of venture capitalists

as an agent of entrepreneurial growth in the
country.

- 39 A Iomsiter & g F e & w7 A 3w
gsitafadl &t qfgsr & Ao e
Hf | 7-5

P.T.O.




3143 4
(b) What is business idea? Describe the various
sources of business ideas.

Faafas [AaR (3ngfedn &1 27 AEEnds®
faar & fafvy= |al &1 faa= Sifsd | 7-5

Or (A9dn)

(a) Distinguish between an internal growth strategy
and external growth strategy.

=i gfe wrifa @ s 3fs wrifa ®
Fadg i | 7-5
(b) What is fixed capital? Discuss the factors that

influence the amount of fixed capital structure
required by an entrepreneur.

fer st w7 2?2 fore Sweit & fad smEvEw
fer 4t 9t & aWfgd 0 9 e &6
faa=m =ifea | 7-5

. What is a feasibility report? What are its contents?
Also state its benefits.

g fad @ gdt 2?7 @t fawagst w=a St
27 3§% @9 Wt wagd | | 15

Or (39dn)

What is a business plan? Explain the guidelines that
should be followed while preparing a business plan.

AT A F1 Bl 8 7 SHAWE AT AR &

mwmﬁ&aﬁaﬁﬁm—ﬁi‘?ﬁahm@tl-s

6200
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All questions are compuisory.

Section-I

1, Attempt any three parts out of the following -

(@) Determine the integral surfaces of the equation : .

()

@

: x(y2-+u)ux —y{x2 +a)uy =(x2 —)'2)u :

with the data x+y=0, u=1. 6

. Apply the method of separation of variables to solve the
initial-value problem :

xzuky + 9y_2u =0, u(x,0)= exp(%) 6

Reduce the following equation into canonical form and
find the general solution :

g+, = u. R

PTO.




‘OLd

0)3=(0)f s1ym
[ (*1=1 uo (x)8=(1'%)n
0=»-x uo (X)f =(c)n
) - M,
ﬁanoi n
L “, wi2jqold 1esInOD Y JO UONNJOS S SUIMLINS

027 0=0Dn ‘o=@ ‘o

T5%50 ‘0=(0"x)n
Ts¥s0  ‘(z/awus=(pw)n
V<1 ‘T@X>0 Mp=tp -
" . » : woqoad ©

anjea-Alepunoq jenjui” ayl jo uwounNjos Yyl puly

0= : 0=(rom
4 ‘o > XS () ‘0=(0x)’n
‘0 >XS() X =00
aQA.u.ooVM..V.H. ,Rﬂnqﬂha

L . . : wajqoud

an[eA-AJEpUNOQ [EIUT 3YI JO UONNJOS SU SUIULIAISQ

@

®)

: Buimoljo} oY1 Jo G sued soay Aue \weny b

ITi-ucnag

L 0= nxt M xg+ Cndxg + 4

-1 uoy _m,,...__._o:uu o1 31 %onpas pue uonenba s AJisse)  (9)

0ST2 : g )

(o

L  SJURIOLYE00 uuzm@oiv—.s are g pue p
araym (Ugesp)-2M =4 SIQUUBA mou a1 wﬁosvob:m Aq
| | 0=n+“ng—"ng+ Sn_ = |
.Eammoo = 0 42= 424 1LI0} 2U} 0} =c_§..au oﬁ, ULiofsueL ]
L i "ULIOJ [edfuctEd Oy _u_ Suronpas Aq
Uy

z= %1+ *n+ “ny Cng 4 Fpy

: uonénba oy Jo tonnjos jeiouss Iy SUINLBISC

: Suimoy(o} ap Jo o sped omy Aue idueny

9 SWURISUCO 3% ¢ PUE £ pue ‘Surus ©
3o wiewadeldsip oty 0y jevoruodosd st a010 Burioysaz o1
‘Ar0ojaA 31 03 [euopodoad st 90103 Suidurep 24 sxuM

“Bno=nq+'nv+ n

"1 Buins e Jo uonenba asem 3 2AlIR(Q

9 'dfL = 0 2usym “Fmo=ln

z

i st Bulys

~ Buneiqia e jo uopow jo uonenbs 2y By moyg

. Gumopior ayr jo mo ued suo Aue EEob{.,_

1I-uonaRg

9 A=n ,puﬁ.MH,HR SAIND JRIIT AP UM
z s d

0= nn+n

1 wayqoId anjeA-feinul 3y} SA[0S .

weT Lz )

: @

@®)

@

)

»)

T



-y




~ This question paper contains 4 printed pages]

Roll No.

-'S_;-'-Nd:éf Question Paper @ 2251

Unique Paper Code 1 32351402 ) (o

Name of the P-aper . Riemann Integration and Series of
Functions

Name of the Course : B.Sc. (H) Mathematics

Semester i A i

* Duration : 3 Hours Maximum Marks : 75
Write your Roll Hb.. on’ :f:e top immediarely on Mce:'p!-bf this guem‘a«_rs paper.)
Attempt any fwe parts from each question.
All questions are compulsory.

L -(a)- Find the upper and the lower Darboux integrals for
S =253 on [0, 1]. Is fintegrable on [0,1] 7 Justify. 6 -

‘(b  Prove that a bounded function f on {a, 5] is Riemann
integrable if and only if it is Darboux Integrable and the

‘value of integrals agree. 6

(@ Prove that if f is integrable on [a, 4] then |f] is
S T

integrable on [a, 5] and ' L_ 2 | < L‘ | £]- What about

the converse ? Justi'fiy your answer, 6

2 {@) Prove that every bounded piecewise monotonic

function f on [a, ] is integrable. - 65

e e e G e e Ll s
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Attempt any fwo parts from each question.
" - All questions are compulsory. ‘

v : ) . . <D ; L )
L (a2 Describe all the‘ subrings of -the ring of integersf 6%
() Let m and n be positive integers and let k be
least bq;hmbn 'multiple of m and n. Show that
mZ & nL = KL. L A

-

"(¢) Show that : - - T . 64

Zy[x)<x? +x + 1 > is not a field.

PTO.
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(2) 252

+ Find all idempotent and nilpotent elements in Z, ® z,

6
Show that a.ny finite field has order p”, where p is a
prime, o 6
Let R be commutative ring .with unity, and let A be an

R
ideal of R. Show that N is an integral domain if and only

if A is prime. e 6

Let ¢ be an isomorphism from a ring R onto a ring S. Show

that ¢! is an isomorphism from S onto R. 6%

Let R be a ring with unity e and let characteristic of R
Rt , ‘

be n. If n > 0, show that R contains a subring isomorphic

to Z, and if n = 0. show that R contains a subring

isomérphic to Z. ' 6Y:
Determine all ring homomorphisms from Z tb Z 6%
Prove that a subset W of a vector space V. is a sﬁbspace
of V if and only if 7 = W and ax\+y'e W whenaver

ae Fandx,ye » - =

®

©

@

b

()

(a)

¢ 3) 252

Whether -3 +.2:r2 +3x + 3 € span({x3 + 2+x+1,
2+ x+ Lox + 1]). Justify. 6
Let V be a vector space over a field of characteristic not

equal to two and u, v and w be distinct vectors in V.

Prove that {u, v, w} is linearly independent if and only

if {u + {7, u + w, v + w} is linearly independent. = 6

Let V be a vector space having a finite basis. Then show

that every basis for V contains the same number of

elements. " 6%
Check whether {x2 + 3x ~ 2, 2¢% + Sx— 3, = x2 — dx + 4
is a basis for Py(R) ? ‘ B A
Let V and W be vector spaces and let T: V — W be

linear. If v is_finite-dimensional, then prove that nullity

m+ rank m-= dim V. . 6%

"Let B and y be standard ordered bases for R® and R,

respectively and let 7 : R} — R? be a linear
transformation given by T 6

T(a;, a5, a3) = (2a; + 3u. 43, a) + a3). Compute [T}

PT«:
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(4)_,” 25

Let V and W be finite-dimensional -vector spaces with
ordered bases B and'y, respectively. Let T:V — W be

linear. Then T is invertible if and only if [T} is invertible.

Furthermore, [T} = ([T]g )-l; ‘ 6
1 3 N (1Y

Let A= and B = [ ],( } ‘be an ordered
11 2)\2)) .

,  basis of RZ Find [L,]g and also find an invertible matrix

Q such that [L,Jg = Q7' AQ, where L, is a left-

multiplication transformation. -. 7 6

-

4 . 3,500
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5.

(b) Write the command to print first 10 prime
numbers.

(c) Write a program to find the ged of two
integers a and b using Euclidean Algorithm
and hence find the gecd of 120 and 75.

Unit-II (Software R)

Write True or false for the following :
| | 1x4
(a) The data object combining text and numbers
is of type ‘text’. 7
(b) If ‘namme’is a 10 items vector then riame[2:7 3
shows its second and seventh item.
(c) ‘The length of the following vector is 5 :
‘days={2, 4, 5, 5, 4, NA}.

(d) plotpie command is used to draw apie chart.

Attempt any four parts from the following :
| 1.5%4

(a) (i)Write command to read data from the file
“hybrid .csv”.

(b)

(c)

(d)

For the list, m={5, 8, 3, 8, 7, 2} , write the ~

2496-A

(ii) Using scan function, enter the following
data :

Subject = {Eng, Sociology, Science,
History}. '

For a 3 x 3 matrix

write the command to give column and row
headihgs.

output for the following :

(1) order( m),

(ii) rank(m).

Write the command to convert the following

data in integers :

M={3.5,1.2,4.3,7.1,8.7}.

5 P.T.O.



2496-A

(e) For the following data vectors
Length={7, 8,9, 11.5},
Height={4, 9.5, 3.9, 2.5};

write the command to construct the
dataframe ‘dimension’.

(f) For the following data object fw’
abund flow
1 7
25 12
15 8
12 19
7 - 14
write the command to view the first four
entries of column ‘flow’.

6. Attempt any two parts from the following :
‘ - 3x2
(a) For the vector, Data_mp={3,2,1,5,5,3,5,
8,7,6, 9,1,9, 5, 8}; write the command to :

(1) find the cumulative sum.

(o)

0% quantiles:

and
(ii1) create the stertt =
above vector:

For the following tWO
) data 2
data

25
23
45
23
32
21
' a7
21

write the

q display the s

() determine
(i) For the abo™™

with apP

(1.'1]:rlerls'1()rla1

command t0°°
t and third ¥

the Structur

leaf P!

data,

data 3

12
21
43

OWS.

e of the data

data, draw

ropriate labels-
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(c) Write the commands in R for the following :

(i) Put the following values into a variable

d:

3,5173,26,8,5,6,9,4,5,7, 3, 4.
(ii) Find mean of d.
(iii) Find the largest value in d.

(iv) Find variance of d.

8 3,100
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[This question paper contains 7 printed pages]

Your Roll No. S esesecscressesesesnosene

Sl. No. of Q. Paper : 2278 IC

Unique Paper Code + 32371401

Name of the Course : B.Sc. (Hons.) Statistics
Name of the Paper : Statistical Inference
Semester IV

Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt six questions in all, selecting
three from each Section.

Section - A

1. (a) Define unbiasedness and consistency of an
estimator. Let X, X,,..., X be a random

sample from N(p, 0)distribution. Suggest

two estimators of 9 based on this random

sample such that the first is consistent but
not unbiased and the second is both unbiased
and consistent. 6.5

P.T.O.
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(b) State and prove invariance property of 3. (a) State and prove the Factorisation theorem
consistent estimators. ' 6 on sufficiency . 6.5

State Cramer-Rao inequality. Let X ,X,,----,
X_ be a random sample from a Cauchy

distribution with p.d.f. :

7[1+(x-6) |
Verify whether there exists an MVB
estimator for the parameter ¢. Also obtain

the value of MVB, ) 6.5

Define MVU estimator. If Tl is MVU
estimator for @ and T, is any other ﬁnbiased
estimator for g with efficiency e , then prove
that correlation-coefficient between T, and

T is p=+e. 6

2

(b) 1fX X,,......,X_is arandom sample from the

distribution with p.d.f.

9k+l xk, —Ox

f(x,0 =——~——;Os‘x<oo,0>0

(x.0)= T(k+1)
where, k is a known constant,then obtain
the maximum likelihood estimator of ¢ . Also
show that the estimator is biased but

- consistent and that its asymptotic

N2
distribution for large nis : N 0,0— .
n(k+l)

6

Define a complete sufficient statistic. Let

XX, ,X_ be arandom sample of size n
from a rectangular distribution with p.d.f.:

1
f(x,H): 5,0<x<6,9>0

0, elsewhere

Obtain a complete sufficient statistic for ¢.
Hence, obtain MVU estimator for g 6.5

3 P.T.O.
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(b) Describe the method of moments. Find

5. (a)

(b)

estimator of g by the method of moments,

for : , 6
1 44
—e?l —w<x<™
(% 6)={2 i
0,  otherwise
| Sectien - B

What are simple and composite hypotheses ?
Explain the concept of most powerful test
and uniformly most powerful test. State the
theorem used to determine the best critical
region -for testing a simple null hypothesis
against a simple alternative hypothésis.

6.5

Let X,, X, ,----- ,X, be arandom sample
from a population with p. d. f. :

f(x, 6)=6"10<x<1, 650

4

(a)

(b)

2278

Find UMP tests of size o in terms of Chi-
square statistics for testing H;: =6,
against one- sided alternatives. Also, obtain

the power functions of these UMP tests.

6

Let X, X,, ..., X, be a random cample of
size ‘n from N (;1, 0'2) population , where p

is known and g?is unknown. Obtain. the
B.C.R. of size o for testing Hj :0*=0;

; R S
against H,: o°=o07.

Hence obtain the power function of the test.
6.5

-Discuss the method of construction of

likelihood ratio test. Consider n
Bernoullian trails with probability of
success p for each trial. Derive the
likelihood ratio test for testing

H,:p=p,against H,:p>p,. 6
5 P.T.O.
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