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Instructions for Candidates

1.

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

2. Attempt all questions from Section-I and two questions each from Sections-II,
III and IV.

3. Sub-parts of the questions to be attempted together.

4. Questions in Section I carry 15 marks and all questions in Section II, IIT and
IV carry 10 marks.

5. Use of Simple Calculator is allowed.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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Section — 1

(Attempt ALL Questions)

1. (a) Define the ‘Mean’, ‘Median’, and ‘Mode’. Which measure is the best measure

of central tendency? (10)

(b) A set of 5 sample observations has a mean of 20 and a standard deviation
of 4. If each observation is multiplied by 3, what will be the new mean and

the new standard deviation? &)

2. The following data shows salary in INR of sample of 15 middle level managers

108 83 106 73 53 85 80 63 67 75 124 55 93 118 77

(a) Compute the median salary.
(b) Compute the mean annual salary and discuss why it differs from the median.

(c) Compute the first and third quartiles. (5+5+5)

Section II

(Attempt ANY TWO Questions)

3. Answer the following :

(a) Compute the probability of randomly drawing five cards from a deck of 52

cards and getting exactly one ace.

(b) Five boys and Five girls have to be seated in a row. Find the probability that

two particular girls are never together. (5+5)
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4. The following data is on the work related fatalities :

Causes of fatality Number of fatalities
Transportation incidents 1795

Assaults and violent acts 837

Contact with equipment 741

Falls 645

Exposure to harmful substances 404

Fires 113

If a fatality is chosen at random
(a) What is the probability it resulted from a fall?

(b) What is the probability that fatality occurred from a reason other than
fire? (5+5)

5. If P(A)) = 0.20 AND P(A) = 0.50 AND P(A,) = 0.30.
The conditional probabilities P(B/A ) = 0.50, P(B/A,) = 0.40, P(B/A,) = 0.30
(a) Compute P(BNA)), P(BNA))
(b) Find P(A./B) (5+5)

Section - III

(Attempt ANY TWO Questions)

6. For the following data

Y f(y)

2 0.20
4 0.30
7 0.40
8 0.10

P.T.O.
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10.

(a) Compute E(y).

(b) Find Var (y).

(c) Find Coefficient of variation. (2.5+2.5+5)
In a university, 20% of the students withdraw without completing a course,
assuming 20 students registered for the course

(a) Compute the probability that 2 or fewer students will withdraw

(b) Compute the probability that exactly 4 will withdraw

(c) Compute the expected number of withdrawals (2.5+2.5+5)

(a) Explain the characteristics of a normal distribution

(b) Assuming the test scores to be normal distributed with a mean of 450 and
a standard deviation of 100, what percentage of people taking the test score
between 400 and 500. (5+5)

Section - IV

(Attempt ANY TWO Questions)

(a) Explain the different kinds of random and non- random sampling methods.

(b) What is Type I and Type II error? (5+5)

The following data is from a normal distribution :
10, 8, 12, 15, 13, 11, 6, 5

(a) What is the point estimate of the population mean?
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11.

(b) With 95% confidence, what is the margin of error for the estimation of

population mean?
(c) What is the 95% confidence interval for the population mean?

(2.5+2.5+5)

Annual income of a person in state A was $838 per person. A sample of 60
individuals showed a per person annual income of $745 in the other state B. If

standard deviation of population was $300.

Formulate the hypothesis for a test to determine whether the sample data. Support
the conclusion that the population annual income is lower in state A than in state
B.

(a) What is the p value?

(b) Ata=0.01, what is your conclusion? (5+45)

ws - 1
(@t gz sifFard 2)

(%) ‘wmem’, ‘wfeae’ SR ‘agere’ @ RN ARG R waRa 1 dam W

ar 87 (10)

(@) 5 =T VeI & Toh EE AN AEA 20 IR AHF fode 4 21 AR TAEF U&7 Ay
3 ¥ Iun fRar W, @ T Wem IR A4 AHE foe Far Ben? (5)

ffoRaa 3e1 15 wer WA Yl & W & 99 d WA ®99 § i )

108 83 106 73 53 85 80 63 67 75 124 55 93 118 77

P.T.O.
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(%) Jitaa I & TUET

(@) sitaa e da= &t T FRTT 3R aarEe fe a8 wiftae & 71 = )
(1) WM SR g AgdE @ U S (5+5+5)
ws - II
(f=s1 @ g9 & IR 7)
3. Tr=fofes wet & IR AR

(%) 52 TS & T SF § AGRSH T F T TS e R Sl Tah oA T et
Sl ARl Sl IO i

(W) I dgE! 3 W EfRAl i Ueh dfe W SIS 81 T 919 9 WIAhT AT HifeTg
fr @ foow wefrarl 3%t T a7 930 (5+5)

4. fFrfRaa sty o deeht goemtsl @ et 2

G & HR Rl St qe
Rae g 1795
= 3R ffaew g 837
ITET & WA D 741
Hied 645

BiHhReh 9Tl & 99 & 3T 404
3T 13

Ife frdt e & AGSH T A T WA B
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(%) =@ 9 & F1 aa 7 a8 iy & @wor gam A2

(@) W & e R 3 HRO A A BN S a1 B 7 (5+5)

5. af® P(A,)=0.20 AND P(A,) = 0.50 3R P(A,) = 0.30 |
Tort Wi P(B/A ) = 0.50, P(B/A,) = 0.40, P(B/A,) = 0.30
(%) P(BNA)), P(BNA)) 3 U ifve
(@) P(A,/B) ¥ s (5+5)

ws - I
(f&=T @ g9t & IR 3)

6. TrfoRaa sl & forw

Y f(y)

2 0.20
4 0.30
7 0.40
8 0.10

(%) E(y) &t T0FT &R
(@) Var (y) a shifm)

(31) ferRor TR A FiRm) (25+25+5)

P.T.O.
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7. U favafamem W, 209% =@ weTwd @@ Ay fomr & 9o S A §, 9% e g9 fE
qI&IhRA & folg 20 BN T USIERIoT @ ol

(%) =@ 9 F WAET 7 Hi 7 2 a1 399 T ST T AW 9" F
(@) 3w 4 AW & T9 e @t MikET A ST

(31) smferm FeRmT @t w@ @i oA W) (25+25+5)

8. (=) wm famor &t fRivaistt &t =men S|

(@) o5 9 gY o wen & i aw faeRor & ST S € 3R SHeRT e 450 TR
A farer T 100 2, @ 9den 3 a fehae wfdea Al & 3 400 3R 500 &
T F? (5+5)

@S - IV
(&= @ gof & IR @)
9. (=) ugfe® iR W-aghow T ffta & faftFT vr 9t e ik

(@) erza I 3R ez 11 Ffe =ar 27 (5+5)

10. Frafafas et arar fomeor & forar e 2
10, 8,12,15,13, 11, 6, 5
(&) wiEE Wed @ fog S @ 8 7
(@) 95% fazama wR & @, FHEE Aed B IFAE & forg qE A G = 27

(A1) SEEn WA & e 959 favam siawe @ 27 (25+25+5)
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N T AW TE @fed S e S 838 SfeR Wi @fad o 60 @l @ T A 9§
T =N o g Tsa B ¥ uf wfea A s 745 Ster 9 Afe S @ AeE
=@ 300 SR T, W

T SRS B IR W 75 FeiRa o & o v qdieor 3q aReveam dar X fom o
Y IS T8 FRY 1 E9EE o B R T A N SEen 9t aifte 3 aed B St e
A w7

(&) @ w27
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Appendic B Tobles

TABLE 2

t DISTRIBUTION

12

Area or

probability  Eniries in the table give r values for an area
or probability in the upper il of the
distribution. For exomple, with 10 degrees
of freedom and o 05 arca in the upper tail.

Degrees
of Freedom 20

| 1.376

2 1061

3 T8

4 4

5 820

[+ i

) KOG

.1 RRY

q KR3
10 .y
11 BT6
2 R73
13 B0
14 B6E
15 Ry
16 K65
17 B63
18 B62
19 B6l
20 K6
21 K59
n KSR
23 REK
24 R5T
25 E.LT
26 B56
n K55
28 B55
9 K54
k1] K54
L] H53
n B53
A3 B33
M B52

3078
1 586
1638
1.533

1476
1440
1415
1397
1 .3%3

1372
1363
1 356
1.350
1345

1.341
1.337
1.333
1.330
1.328

1.325
1.323
1.321
1319
1318

1316
1315
1314
1.313
13101

1310
1304
1309

1308
1.307

fo™ LEI2
Area in Upper Tail
A8 L]
6314 12,706
2920 4,303
2353 3182
2132 2776
2ms 257
1.943 2447
.95 2363
1.R60 2306
1.833 2.262
1812 2228
1796 2.201
1.782 2179
1.771 2180
1.761 2145
1.753 2131
1.746 2120
1.740 2
1.734 2101
1.729 2093
1.725 2086
1.721 2080
1.717 2074
1.714 2.9
1.711 20
1.708 2060
1.706 20056
1.703 2.052
1701 lli
1.69%9 25
1.697 lli =
1.696 2040
1694 2057
1.692 2.035
1691 2032

A

L1 R kY]
6965
4541
3747

1.3a5
1.143
2994
1396
282

2764
2718
1681
2650
2624

2.5602
21583
2567
2552
2539

2528
2518
1508
1500
24492

2485
240
2473
24687
3462

1457
2453
RS
2445
2441

631656
9.925
SR
4.0

4.032
1T
1.4949
1355
1.250

1169
3106
1.055
3ma2
29m

2947
2921
2848
2878
2.861

2R
2831
2R19
2807
2797

2787
2979
m
2763
1756

2750
2744
2738
2.733
2728
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Appendix B Tables

TABLE 2 ¢ DISTRIBUTION (Continued )

13

10

1.292
1.292
1.292
1.292
1.292

1.292
1.291
1.291
1.291
1.291

1.291
1.291
1.291
1.291
1.291

1.291
1.290
1.290
1.290
1.290
1.290
1.282

05
L.664
1.664
1.664
L6613
1.663

1.663
1.663
1.663
1.662
1.662

1662
1.662
1.662
1661
1661

1661
1661
1.661
1.661
1.660)
1.660
1.645

Area in Upper Tail

D25

1.990
1.990
1.989
1.989
1.989

1.988
1.U88
1.988
1.987
1.987

1.987
1. Y86
1.986
1.986
1.986

1 985
1.985
1 985
1.984
1.984
1.984
1.960

01

2374
2373
2373
2372
2.372

2371
2370
2370
2369
2369

2368
2.368
2.368
2.367
2.367

2.366
2366
2.365
2365
2364
2364
2326

2639
2638
2637
1636
2636

2.635
2634
2.634
2.633
2632

2.632
2.631
2.630
2.630
2,629

2.629
2628
2.627
2.627
2.626
2.626
2.576

PT.O.
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.lﬁ—

ﬁ 0.25 0.1 0.05 0.025 0.01 0.005% | 0.002% | 0D.001 | 0.0003
1 1.000 J07e £.314 12706 | 21821 | €2656 | 127.321 | 318289 | 63657¢
2 0.8 1286 2920 | 4303 | 6985 | 9925 4089 | 22328 | 31600
3 0.765 1638 2.353 3182 4541 f.241 7453 0.214 12924
4 0741 1533 2132 2776 3747 | 4804 5538 7173 2610
5 0727 1476 2015 257 3365 | 4032 4773 5894 E.269
b 07 1440 1942 2447 3143 3707 4.7 5.208 5.959
7 o 1415 1895 2.365 2998 | 3499 4029 4785 5408
8 0.708 1337 1860 2306 | 28% | 3335 3833 450 5041
9 0.703 1383 1823 2.262 282 3.250 3630 4297 4781
10 0.700 1372 1812 2228 | 27c4 3163 2581 4144 4587
11 0837 1363 1736 220 2718 3106 2497 4025 4437
12 0635 1356 1782 2173 263 3.055 J428 3930 4.8
13 06534 1350 1771 2160 2650 3mz 3372 3852 4.221
14 0.E92 1345 1761 2145 2824 | 2377 332 3787 4140
15 069 1341 1753 21 2602 | 2947 3288 3733 4073
16 0690 1337 1.746 2120 2583 294 3.252 3EEE 4.015
17 0.E29 1333 1.740 210 2567 | 2892 3222 JE4E 3.965
18 0.E88 1330 1724 21 25882 | 2878 387 JE10 3.922
19 0688 1328 1729 2093 | 2539 £ BR1 3174 3579 3.883

20 0687 1325 1.725 2086 | 2528 | 2845 3153 3552 3.850
21 0.686 1323 1721 2080 2513 283 3135 3527 3813
22 0686 1321 177 2074 2508 2813 314 3505 3732
23 0B85 1319 1714 2063 | 2500 | 2807 2104 2485 3768
24 0685 1318 1m 2064 2492 | 2797 309 3467 3745
25 0684 1316 1708 2080 | 2485 | 2787 J078 3450 3.725
26 0684 1315 1706 2056 | 2479 | 2779 3087 34735 3707
27 0684 1314 1703 2052 | 2473 27N 3057 3421 3689
28 0683 1313 170 2048 | 2487 | 2763 3047 3408 JET4
29 0683 131 1639 2045 | 2482 | 2756 3038 3.396 3.EE0

0683 1310 1697 2042 | 2457 | 2790 3030 3.385 JE4E

0681 1.303 1654 2021 2423 | 2704 297 3.307 3551

0E79 1296 1671 2000 | 2390 | 2660 2915 3232 3460
120 | 0677 1289 1658 1380 2358 2817 2860 3160 3373

PT.O.
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t Table
cum. prob Isa In I'm e [ ™ Iw 0 rs L™ L™ f o LY
eretad| 050 025 020 015 010 |005 (0025 001 0006 0001 00005
run-uﬁ_| 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 001 0002 0.001
af
1 0 0D 1 000 1306 1963 1078 6314 12N 3182 BIGE 1AM 636 62
2 0 00D (R 1Y 1 061 1 MG 1 BBE 2930 4 303 & 95 #9285 22WT M I
3 0 000 O7T6S 09re 1250 1638 7343 3182 4541 S5B41 105 12974
4 0 Qe o Ta R TS 1180 153 2132 2 Tre arar 4 B0d T 173 B&E1D
] 0 00D ornr 0920 115 1476 2 015 257 3 35 4033 589 6 BES
i 1843 | 2447 3143 3TO? 5208 25959
1895 | 2385 2908 23469 2 ATES | S408
1860 | 2306 2896 3356 A4S0 5041
1833 | 2263 28BN 3250 42T a™m
2x8 1T 36D 4144 4587
1.7 2 20 218 3106 4 025 4437
2179 2 681 1055 3930 438
1M 2 &0 4 650 oz 3 Bse 4221
1161 2 145 2624 2977 iTar 4 140
1753 21 2 602 2947 3T 4073
174 2120 2583 28N AGBE 4015
1740 2710 2567 2838 3686 23985
174 20 2552 28TB 36W0 3922
1729 2083 253 2861 BT T = )
1725 2086 250 2845 2 3S52 23850
1M 2 08B0 i 518 Fll S0 Isar 3819
117 2074 2 508 7819 3 508 3192
1714 2 0h% 2 500 2807 3 485 3T68
1™ 2 064 3492 2737 J 46T 3 T45
1 To8 2 DBO 2 488 2 TRY 3 450 3724
1706 208 24T 2779 343 3TOT
1703 2082 2473 2™ aaan 1690
1M1 2048 2 46T 2TEI  J40B 36N
169 2045 2462 2756 1E 3688
1697 2042 2457 2750 3385 3646
1 G4 202 3433 i Tod 307 3485
16T 2 QDO 2 Yo 2 BED 32 3 460
1 hisd 1 &80 23N 2639 3185 J4e
1 65D 1 GB4 2364 2626 1174 3 390
1 B4& 1 952 233 2 bE1 3 08 3 300
1645 1980 238 25TE 3090 23291
9% 05% G8% 00% 008% O059%
Confidence Level

(400)



