CS (Main) Exam, 2021
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QUESTION PAPER SPECIFIC INSTRUCTIONS
Please read each of the following instructions carefully before attempting questions.
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.
Candidate has to attempt FIVE questions in all.
Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.
The number of marks carried by a question/part is indicated against it.
Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.
Wherever any assumptions are made for answering a question, they must be clearly indicated.
Charts/figures, wherever required, shall be drawn in the space provided for answering the
question itself.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1.(a)

1.(b)

1.(c)

1.(d)

qus ‘A’ SECTION ‘A’
U IaTedVl i GerEdl &, Uehd Wid=gaq adisn & sgren fifsw | ve gfo=ga smarsmn
# HeRe AfEE 9% & " @1 W fafau |

Explain Single Sampling Plan with the help of an example. Also, write the importance
of an Operating Characteristics Curve in a sampling plan. 10

frafafaa fraas sven & s difso .
fear Depot
| Im mnr v v

160 130 175 190 200
135 120 130 160 175
140 110 145 170 185
50 50 &80 80 110
55 35 80 80 105

MR

Town

moOaw»

Solve the above assignment problem. 10
da fafy &1 swan awe feafafas @@ & s fifvg .
faeng B Player B
B, B, B; B,
A, 025 020 0-14 0-30
faerst A A, | 027 016 0-12 0-14

Player A A, | 035 008 0-15 0-19
A, [-0-02 0-08 0-13 0-00

Use algebraic method to solve the above game. 10

HHAT WA TE

01 2
00 1 0
1/4 o 1
2 2
200 1 0

F W9 uF A gan | fEr it | cufe 6 smemd smadt sk wdanga
Ff g € |
Consider the Markov Chain with transition probability matrix :

1
0

1
2

Show that the states are periodic and persistent non-null. 10

=l i e I
O W= O N

1
0
1
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1.(e)

2.(a)

2.(b)

2.(c)

TFIEIAT T & Aed 1 9aru | afe fedt wes 6 deueEa | W TER o T

e oy < (0015, <200
()=10.025, £>200

A HeF & faEadadr o & TH Al WH Hif |

State the importance of the hazard function. If the hazard rate of a component is given

Lt o) = | 0015, 1200
~ 10025, £ >200
then find an expression for the reliability function of the component. 10

g fwfar & 98 yar we@ar ¢ f& seaw e oefifdwH @@ & Swwr wiafew
14 2 B ?) R T w, Tmw fivea a& we @@ (WA E)
2000 W B, UH a¥ H GRS @ YyEw H A ¢ | afe fawerar 9@ F e @ s
AR, @ 9 qafy & IRm faww g€ e & vl @ A

A manufacturer finds that on the average, a television set is used 1-8 hours per day.
A one year warranty is offered on the picture tube having a mean time to failure (MTTF)
of 2000 hours. If the distribution of time to failure is exponential, then determine the
percentage of tubes failing during the warranty period. 15

20 "ol R Nt A e o f W, W oA § W 2

& Sugeh e w@fm @ swEw fifve ok ae v fE o wn owe faew # R
ar @ ?

g e | g f wen He @En | ol i oEen
Item No. No. of defects Item No. No. of defects
11
12
13
14
15
16
17
18
19
20

OMN—=0WO =k
MNMO—=MNWO—MNDO

=l N R T N

The number of defects on 20 items were recorded as given above :
Use a suitable control chart to identify whether the process is in control or not? 15

IqIeE AR JUARHT & WIRgEi il HHowArsl B EHARY | VAE &3 99 d
100 el &1 & Fgfess wied fierem @ fofa fomm mn R | & S @ awdieR
aa ¥ At 2 ¥ wfhe Qupt @ S ¥ | At e 'R 1% R R s
AT &R 5% ¢ O SAIGE AR SUHIH & @Al S WH HC |

Explain the concepts of producer’s and consumer’s risks. It has been decided to sample
100 items at random from each large batch. We reject the batch if more than 2 defectives
are found. If the acceptable quality level is 1% and the unacceptable quality level is
5%, then find the producer’s and consumer’s risks. 20
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3.(a) feh Wt M|G |1 &t =reat i | diaese-frfaa g #t wm fifvr |

Explain M|G|1 queuing system. Obtain Pollaczek-kinchine formula. 15

3.(b) ﬁﬁﬁwﬁgawﬁagawmmomﬁﬁxmmumﬁﬁwﬁq:

{8 Store
I I Ir Iv Sﬁly
50

Al 4 6 8 13
B|13 11 10 8 | 70
Faed
Fogiors g 14 4 10 13 | 30

9 11 13 8 | 50
AW Demand 25 35 105 20
Use MODI method to solve the above transportation problem. 15
3.(c) fowmaen fafs &1 Swam =& ga Hifw .
AfqFTHF 2 =2x, +x, + x3
P whrret % ST dx +6x, +3v; <8
3x;—6x;, —4x3 <1
2x;+3x, =5x; =4
Sﬁ”(xl,xz,x3 =0,

Use two-phase method to solve :

Maximize z=2x; +x, +x3

subject to the constraints 4x; +6x, +3x; <8
3x; —6x, —4x; =<1
2x1 +3x2 “‘5X3 =4
andxl,xz,X3 .?-0 20
4.(a) frafafaa Was woma awan & ga difso
FfwaHIAT 2 = 3x; +5x,

o wfoerdi & siafa 3x, +2x, <18
x <4
x2 <6
3ﬁIx1,x2 =0.
T AUR GO e & IWAHA R C; H GRadq & vl Hiforg |
Solve the following linear programming problem :

Maximize z=3x, +5x,

subject to the constraints 3x; +2x, <18
x <4
and X1, X2 =0.

Discuss the change in C; on the optimality of the optimal basic feasible solution. 15
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4.(b)

4.(c)

5.(a)

5.(b)

5.(c)

uF fmfar &1 g9 wedt @ W ¥ S I i 600 A Hi Smafd wAl wgd
2 | sqatear § sl 7€ € ok Mem-wigr 60 W Wl wEE Wl ad ® | g A
wfr @k 80 TR £ ww Hiftw () wRfE ARy WA (S AR F@ifed)
u)’;rf%rsearraﬁar@rmg%ﬁseanmfixaﬁt(m)zowﬁwaﬁﬁaﬁim%
FRY FA A Gatud Fo aF@ H G |

A manufacturer has to supply his customers with 600 units of his product per year.
Shortages are not allowed and storage amounts to 60 paise per unit per year. The set
up cost per run is Rs. 80. Find (i) economic order quantity (ii) optimum period of supply
per optimum order and (iii) increase in the total cost associated with ordering 20 per

cent more and 40% less. 15
w nie W By W o & e W F fou d fenm omm 2 was s
5 ¥ Tg Wiyl & W @ 7 R frafafea afom wwogg

yfed gear | 1 | 2 |3 | 4|5 |6 |7 |8 ]9 ]10
HTEY 43 |49 | 37 | 44 | 45 | 37 | 51 | 46 | 43 | 47
afEr 5|6 |5 |7 |7 |4 |8|6]|4]|6

mer AR ufer @At @ Suan aRe wie ditwe fE s wew few § 2 7
(n=5 % faq fear 2, d,=2:326 SR dy=0-864)

A machine is set to deliver the packets of a given weight. Ten samples of size 5 each
were examined and the following results were obtained :

Sample No. 1 2|3 4 5 6 71 8 9 | 10
Mean 43 | 49 | 37 | 44| 45 | 37 | 51| 46 | 43 | 47

Range 5 6 | 5 7 7 4 8 | 6 4 | 6

Use mean and range charts to check whether process is under control. (Given for n =35,
d,=2-326 and d;=0-864) 20

gvus ‘B’ SECTION ‘B’

R F ydmHEa: FEstud guran e 6 e $ifag sk et @ sneea A
¥ foq gea Amdga gaaR @it fafd @ wwEmE |

Explain Zellner’s seemingly unrelated regression model and the feasible generalized least

squares method of estimating the model. 10
E wied wEEw @EA (TLUALTE.A.) & Wl & §HeTST |
Explain the functions of N.S.S.O. 10

g W gy T foraw fomnforan s s €, fosk Fradl ¥ = B, + BoX; +u;  SATIhIA
Waﬁmﬁmﬁﬁqaﬁtaﬁwﬁaﬁmﬁﬁm

Obtain the generalized least squares estimators in the two-variable model

Y, = B, + B, X; +u; assuming the heteroscedastic variances are known and obtain their

variances. 10

S HXS-B-STSC



5.(d)

5.(e)

6.(a)

6.(b)

6.(c)

TFd GHH B fFel AHE GG A EIART 9 I 1 (8419 741 Ja1 ¢ 7 AFE
Tal #R TEWRgd @Hal @ aRkwifva fife @k 3R & gaw fe s R,
TEHT U HIT |

Why is it considered desirable to convert gross scores to some standard scores ? Define
‘standard scores’ and ‘normalised scores’ and describe how they are derived. 10

i Al @ W, st frafafea e ag-arot # F =4 F @ g € ek Fem
F wEl W W & o3 qHEEy

JAg x

Age x by de | Px | 9x | L« Ty eg my
30 762227 | ? 2 ? ? | 27296632 2 7
31 758580 | — - | - - ? ? B

Fill in blanks which are marked with a query in the above skeleton life table and explain
the meaning of the symbols at the heads of the columns. 10

FOHT (ARIMA) Frealf & o9 & fog sme-Safew fafy o & smen $ifvw |
Explain Box-Jenkins methodology to build ARIMA models. 15

frafafad smesl & 2005 & IR W 2006 & foau fefe-gmes dar Hifw
() omerte fafr gra ok (i) wifa sAmat @ fafy gry, SR s feoaft <ifo -

SYART FEY A B 8 D E F
Commodities

2005 ® IIAWER AET 6 | 6 1 6 4 1
Quantities consumed in 2005

2005 # T 575 | 500 | 600 | 800 | 2:00 | 20:00
Prices in 2005

2006 # q 6-00 &:00 9-00 10-00 1-50 15:00
Prices in 2006

Prepare the cost of living index for 2006 on the basis of 2005 from the above data by
(i) aggregative method and (ii) method of weighted relatives and comment. 15

‘Tea dRYHl ¥ Gefyd WA ks SAET | ARG & faedft @R & fawa # st
F waeEl ® 'y i |

Explain price statistics relating to ‘Price Quotations’. Elucidate publications of data
concerning foreign trade of India. 20
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7.(a)

7.(b)

uﬁc(x,:)maﬁ(x,xﬂ)ﬁ:ri%aﬁﬁmﬁfaﬁajmﬁ%aﬁ?f(x,r)mgafr(x,xﬂ)
¥ 97 wfeemsit &1 ad squa @ S Afeen s # T Al €, W o W TR
am o X (¢ ) F wwEEE dfed €1 99 i fE

[ (P 1
(B-a) G/(1)

éf(f)'_' Fosit 0c0p (B-0)+

el p(r) s g SR R
Bf(t)m'qrmm%ran%mmat%|
Gf(t)mﬁ‘-mammwat%i
Py Frefa axar @ ¢ 9K £ % A9 pE-al d6y e @ oo 6

fem gam 21
&c,&fmm:caﬁif%?ﬁﬁamﬁam%l

If c(x, #) denote observed proportion of females in the age group (x, x+1) and f(x, ?)
is the observed proportion of females giving birth to female children in the age group
(x, x+1) at time ¢. Let us assume that X is uniformly distributed in (a, f). Then show

that

[7; OF 1
B-a) G|

By (t)=|F. s, G 07 (B—)+

where ?}(:) is the estimated total fertility.
B}(t) is the estimated female birthrate at time .

Gf (t) is the estimated General Fertility rate.

Fc, f|¢ represents product moment correlation coefficient between ¢ and f
given .
o, 6f are observed standard deviations of ¢ and f respectively. 15

MMer = (€. 99.) ¥ I F owEEA € 7 9w w, W oA A fafy sk whew
1 it HIF | T ST (Teiers) W, T ifgw wem & e wer fim
27

60 W ¥ Uw whEw &1 fagEEAEa e 0-65 € | Wew &t feam wwan fen s
aifen aifs @-weaay (FeF Ff@eA) g 9 095 & g ? wew f wE=rE
A AR AR T wA W e i | R A 9 2135 e A
T v gdem & faewdma w7
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7.(c)

8.(a)

8.(b)

8.(c)

What do you mean by Intelligence Quotient (1.Q.) ? Describe the procedure and test of
measuring 1.Q. How does an aptitude test differ from an Intelligence Test ?

The reliability coefficient of a test of 60 items is 0-65. How much the test should be
lengthened to raise the self correlation to 0-95 ? What effect will the doubling and tripling
the test’s length have upon the reliability coefficients ? What is the reliability of a test
having 135 comparable items ? 15

J&0 AT H AT () B ARy Hf |

1l
Ttz & qI:ZJ.O‘uxH Ly dx
el g, AT x WH A & IR UH a9 & HIR WA H wiiEdar ¢ |

1 ds?.
ugtﬁﬁziﬁrﬁrq&yx=—o|il+ J
£ dx

set €) St i wemn 2 )

Define instantaneous force of mortality (y,).

1 (1
Show that ¢ = ZJ-O;,&I_H liye dx

where g, is the probability of dying within one year following the attainment of
age x.

1|, de’
Also prove that U, =—5 1+
€y dx

where 62 is the complete expectation of life. 20

wagaay 1 § 7 e ukom # ¢ 7 fowwm fafaar (Rfwefefed) & fag
Megtheg-Faie (Goldfeld-Quandt) WI&mr 3R &R (Glesjer) Y& &1 THHATIT |

What is autocorrelation ? What are its consequences ? Explain the Goldfeld-Quandt test
and Glesjer test for heteroscedasticity. 20

frafafea fg-wften yomet  sfimaa (eritfRwrfafad) f s Hifo .

Buyi+Biayay +Y 11X Y12 X =y,
B Vi +Boa Yo, +V 21 X1 + Y 22 X0, =y,

f@ @@ wfd@w () 1,=0 5,=0 3R Gi) ,,=0 5,=0

Check the identifiability of the following two-equation system :

BuyietBiaya +Y 1%y Y12 X =y,
Bay i+ By Yoy +¥ 21 %y, +Y 23 Xy = Uy,

Given the restrictions (i) 7,=0 7,=0 and (i) 7,,=0 7,=0 15

At (Leslie) g &1 aviq Aiforg sk wmfe waaw & fou dwelt smege qadle @
FuiA Hif |

Describe Leslie matrix and describe Leslie Matrix Technique for the population projection.
15
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