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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,
IIT 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, III 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 — I

(Attempt All Questions)

1. (a) Statistics is a backbone of business decisions” Discuss this statement and

explain the various application of statistics in business ? (10) ‘d
(b) Calculate mean and median for following sample ? (5)
10, 12, 14, 11, 13, 15, 12, 16, 14, 18, 16, 17 },x,

2. (a) What is data? Explain the various methods of representing qualitative

data? (10)

(b) Describe how mean compares to median and mode for a distribution as

follows :
(1) Skewed to Right ¢

(i) Skewed to Left (

(i) Symmetric )]

Section II

(Attempt ANY TWO Questions)

3. A certain disease affects 2% of the population. A test is used to detect

the disease. The probability that the test correctly detects the disease is 95%.

The probability that the test incorrectly indicates disease in a healthy person is
3%. If a person test positive, what is the probability that they actually have the
disease? (10)
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4.

5.

6.

(a) What are independent and dependent events? ®)

(b) Assume two events A and B such that
P(A) = 0.5, P(B) = 0.4, P(ANB) = 0.2
(i) Are the events A and B independent?

(i) Find P(A U B)? (2.5+2.5)

(@ A card is drawn at random from standard Deck of 52 playing cards.
Given that the card drawn is red card, what is the probability that it is a
king? | )

(b) In a factory a machine produces 500 parts in a day, out of these25 parts
are found to be defective. What is the probability that a part chosen at

random is defective? 4

Section — III

(Attempt Any TWO Questions)

Two thousand electric bulbs with an average life of 1000 hours and standard
deviation of 200 hours are installed in a town. Assuming lives of bulbs are normally

distributed. Answer the following

(a) What is the number of bulbs that are expected to fail in the first 100 burning

hours?

~

(b) What is the minimum burning life of the top one quarter of bulbs?

(5+5)

PT.O.
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7.

10.

(a) What is binomial distribution? Compare it with Poisson distribution.  (5)

(b) A company is evaluating its employees through a test that include sections
with multiple choice questions, each question has four options one randomly
guessing answers to questions, what is the probability of getting at least six

correct. &)
(8) What is a random variable ? Explain two types of random variables with
example. (5)

(b) In atown the literary rate among individuals is 28.1%. A random sample of

15 people is selected from this population.

Calculate the mean and Standard deviation of the distribution. )

Section — IV

(Attempt Any TWO Questions)

(a) What is the level of significance in hypothesis testing and how does it influence

the decision to reject or not reject the hypothesis? (5)

(b) In a hypothesis testing, the probability of rejecting true null hypothesis is
0.05%, What type of error does this explain? &)

The average weight of product is claimed to be 50 kg in a sample of 16 items
which has a mean weight of 47 kg and standard deviation 8 kg. Test the claim

at 5% level using
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(a) Critical value method

(b) p-value method (5+5)

11. (a) A random sample of 110 observations has mean 0.81 and Standard
deviation of 0.34. Calculate 99% confidence interval for population

mean. ®

(b) Do you think confidence interval helps in taking statistical decision?

Explain. (5)

ws - I
(@it gzr srfart &)
|
1 (%) ‘@R (Statistics) e Pl &t 97 37 5@ wAT W A HiwC AR
wEEE X GikeTe & AR SRR o IR hiteg ? (10)

(w) Frfeiad A (sample) & Torg wmeA (mean) 3R et (median) &l 0T
ity ? (5)

10, 12, 14, 11, 13, 15, 12, 16, 14, 18, 16, 17

2. (=) el (Data) =T B? TUITE 2T | ( qualitative data) = T ETSRCIRCIE e BB
N R Y7 (10)

PT.O.
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(@) =i Hifve fr FefiRaa ferol (distributions) & 0@ A (mean), wfezent

(median) 3 Fgeieh (mode) N TN HY N WA ©
(i) =¥ 3R = (Skewed to Right)
(i) 1€ 3R faw (Skewed to Left)
(iif) ¥ (Symmetric) (5)

ws - II

(B & et # o 2)

3. U FRT SR SR EET & 2% B S aii el 81 R S O o & olg T
TAEIVT ShT SYANT TeRa SIIeT &1 TE0T SRT SR ST Fal Ol ORI Sl TRiehdl (probability )
95% B U e T | U0 IR o T A I g S Wi 3% 1 Al
Tordh iRt AT TSIV IhRIER (positive) ST 8, W S¥eht oI Widehan & FF 3§ araa
¥ SR 87 (10)

4. (%) w4 (independent) S STBW (dependent) WG o §7 (5)
(@) o T Ao A IR B YER § &
P(A) = 0.5, P(B) = 0.4, (AN B) = 0.2
(i) =TT A SR B @@ 37

(i) P(A UB) ¥a R ? (2.5+25)
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5.

() 52 TS T S T AE TEE A AGRSD T Y T T e S 81 98 S
70 T e T = W 1w 2, g o wike @ 9w B et (5)

(@) T FRER ¥ T T g B H 500 IoF o 2, R ¥ 25 IO Qg O o

#) Toe T i € Rr agRew 7 ¥ W @ Tei S 87 (5)

ws - I

(=R g7 & IR 7)

T e F NG 1000 TS H SR 3R 200 HE P AT Forerer (standard deviation)
T D TR ol & e TN C 1 T8 GFQ §¢ T weal 1 onaehe aened €9
faRa (normally distributed) ¥, FrmferiaT & TR

(%) S & 98 100 oY ¥ e woal & O BN &t SHE 27

(@) S e s (top one quarter) SR T AT WA T SHeRIS N B 7

(5+5)

(%) feuw faRw (Binomial distribution) ¥ 27 SO g Wige Taew (Poisson

distribution) ¥ EHIfSTGI (5)

(@) TF FTN TE WEW B MR ¥ I FAARA B ET W W e R
EREmEE T e T R 31 T T @ =R e 81l g s
& STRI & AGRSE ¥ | S ORI 8, W o ¥ 69 DF T8 SR WA B
ot iR @ 27 (5)

PTO.
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8. (=) wugRo® =R (Random variable) TN 87 ISTEX0T AT AGoeh = & & UHRI Al

R R (5)

(@) T TR W Al & W WERA ® 28.1% Bl TE SEEn ¥ 15 W o

argfRse T A W 31 AR @ Wem (mean) IR A R (Standard

deviation) &t IUFT Tl ~ (5)

g - IV

(=21 &t g4 @ ST~ 7)

9. () 9Rerca Tl T (hypothesis testing) ¥ wreren &1 &R (level of significance)
T 2§ 3R IE TRETI ! CIGR a1 FRAGR GT & (7070 Sl e Tl e

37 (5)

(=) WWWﬁ,@@W (true null hypothesis) ! IAHR FHeT

TRReT 0.05% 21 I8 Toha YR Ht T (error) T =R T 37 (5)

10. S9E W 3ET ToF 50 TR B & wEr R T 21 16 TR B U W w
I ao 47 e 3R e oo 8 fheilum B1 5% &R W TR T TE

G :
(=) whitcres Aea fafer (Critical value method)

(=) p—a@[\ﬁﬁl (p-value method) (5+5)
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1. (%) 110 J&ok (observations) & T AGRSH T N ALA 0.81 AR AHh foererT

0.34 B SEEET WA B ¢ 99% fmam™ SR (confidence interval) Tl IO

iR } (5)

(@) = suent v @ i Rwm sive aifersE Bl oF § wew o 27 =R
R . (5)

e,
vt

PTO.
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Cumulatlve Probability

'

ey

o am ,r_,/
e

000 0.01 002 003 0054 005 0068 007 008 009

0.0 05000 0.5040 05080 05120 05160 05199 05233 05279 05319 0.5359

0.1 05338 0.5438 0.5478 05517 05557 05596 05636 05675 05714 0.5753 -
0.2} 0.5793 05832 05871 05810 05948 0.5987 0.6026 0.6064 0.6103 0.6141
03] 06179 06217 0.6255 06293 06331 06368 0.6406 0.5443 0.6480 0.6517
D4} 06554 0.5591 0.6628 05664 0.6700 0.6735 06772 0.5808 0.6844 0.6879
0.5] 0.6915 06350 0.6985 07018 07054 0.7088 07123 07157 07180 0.7224
06) 07257 07281 07324 07357 07389 0.7422 07454 0.7486 0.7517 0.7548
D7) 07580 07671 07642 07673 07704 07734 07764 07794 07823 07852
0.8] 07881 07310 07938 07967 07995 0.8023 0.8051 0.8076 0.8106 08133
0.8) 08159 08186 08212 0.8238 08264 08289 08315 0.8340 03365 0.8389

A

1.0] 08413 0.8438 0.8461 0.8485 08508 0.8531 0.8554 0.8577 08539 08621
1.4] 08643 08665 0.86B6 0.8708 0.8729 0.8743 0.8770 0.8730 06810 08830

12} 08843 08869 0.8888 08907 0.8925 0.8944 08962 0.8980 08997 09015
1.3} 0.9032 0.9049 09065 0.9082 0.9093 05115 08131 0.9147 09162 03177

14] 09182 09207 09222 09236 09251 09265 09273 09292 03306 03319
1.5]§ 09332 08345 09357 0.8370 0.9382 0.8394 09406 0.9418 0.9429 0.9441
1.6] 0.9452 09463 0.9474 0.9484 09485 0.9505 0.8515 09525 09535 0.9545
1.7]§ 0.9554 09564 09573 09582 0.8591 09599 09608 09616 09525 09633 A
1.8] 0.9641 09648 0.9656 0.9564 0.28671 09678 DS586 0.8693 096893 0.5706
18] 09713 08719 09726 08732 09738 09744 09750 0.9756 09761 0.9767
20109772 09778 09783 09788 09793 09788 09803 02808 0.9812 09817
21} 09821 0.9826 0.9830 09834 00838 09842 0(.9846 09850 0.9854 0.9857 =
09861 0.8864 0.5868 0.9871 09875 0.9878 09881 0.9884 0.9887 0.9820
09893 00896 09808 09901 09904 09906 0.9909 0.9911 09913 0.8916
0.9918 009206 09922 09925 0.9927 008928 09931 09032 0.9934 08936
09938 0.8940 09941 ©0.8843 09945 09946 09948 09948 0.9851 0.8852
0.8553 0.9955 0,9956 0.9957 0.9959 0.9850 0.9961 0.9962 0.9963 0.9964
0.88965 0.8966 0.9967 09968 0.9969 08970 05971 09972 09973 0.8974
00874 08975 09576 09977 09977 0.9978 09979 08979 09980 0.9981
0.0981 0.9082 09982 0.9983 09984 0.9984 09985 D0.9985 0.9986 0.9988
30} 09887 09967 09967 09988 0.9988 0.9989 09983 0.9988 0.9990 0.9980
341049990 09891 09981 09981 09392 09302 0.9992 098852 0.9993 0.8993
32§ 09993 09993 05934 0.9994 09504 09934 08934 0DI995 0.9885 0.9995

s,

~

EE XS BRRDR

33] 09995 09995 0.9995 09996 099356 0.8936 0.9995 0.9996 0.9996 0.9897
341 09997 09997 0.9897 0.89897 0.9997 0.8997 09997 09997 09997 09588
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AppendixB Tables

TABLE 2 1 DISTRIBUTION

12

Aren or

probubility Entries in the table give 7 values for an area
or probability in the upper tail of the r
distribution. For exumple, with 10 degrees
of frecdom and n 05 arca in the upper il

0 . = 1812
Degrees Area in Upper Tail
of Freedom 20 10 n5 028 01 005

1 1.376 3078 6314 12.706 31821 63.656

2 1.061 1.886 2920 4303 6965 9925

3 978 1.638 2.353 3.182 4.541 5.841

4 941 1533 2132 2.776 3.747 4.604

5 920 1476 2015 257t 3.365 4032

6 906 1.440 1943 2447 3.143 3.707

7 .896 1415 1.895 2.365 2.998 3499

8 889 1397 1.860 2.306 2.896 3355

9 883 1383 1.833 2262 2821 3.250
10 879 13712 1812 2228 2.764 3.169
11 876 1363 1.796 2201 2,718 3.106
12 873 1356 1.782 2.179 2681 3055
13 .870 1.350 I 2.160 2.650 3012
4 868 1.345 1.761 2145 2624 2977
15 866 1.341 1.753 2,131 2,602 2.947
16 .865 1.337 1.746 2120 2.583 2921
17 863 1333 1,730 2110 2.567 2.898
18 862 1330 1734 2.101 2.552 2,878
19 861 1328 1.729 2093 2.539 2.861
20 860 1325 1.725 2.086 2528 2.845
21 859 1323 1721 2080 2.518 2831
2 858 1321 1717 2,074 2508 2819
23 858 1319 1714 2069 2500 2.807
24 857 1318 1.711 2.064 2492 2797
25 .856 1316 1.708 2.060 2485 2,787
26 856 1315 1.706 2056 2479 2779
27 855 1314 1.703 2052 2473 277
28 .BSS 1313 1701 2048 2467 2763
pi 854 1311 1.699 3045 2462 2.756
30 854 1310 1.697 2.042 2457 2.750
31 853 1.309 1696 2040 2,453 2744
32 853 1309 1.69%4 2037 2449 2738
33 853 1308 1.692 2.035 2445 2733
Kz} 852 1307 1.691 2032 2441 2.728

}
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Numberinthe

14
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a 0.2% 0.1 0.05 0.025 0.01 0.005 | 0.0025 | 0.00% 0.0005
1 | 1000 | 3078 | 6318 | 12706 | 31821 | 83656 | 127.321 | 318.289 | 63657
2 | 0816 | 1885 | 2920 | 4303 | 6965 | 9.925 | 14.088 | 22328 | 31600
3 | 0765 | 1638 | 2353 | 3132 | 4541 | 5841 | 7453 | 1021 | 12924
A | 0741 | 1533 | 2132 | 2776 | 2747 | 4604 | 6598 | 7473 | 8610
5 | 0727 | 1476 | 2016 | 2571 | 3365 | 4032 | 4773 | 5894 | 63869
6 | 0718 | 1440 | 1983 | 2447 | 343 | 3707 | 4317 | 5208 | 5953
7 | o7n | 1415 | 1895 | 2365 | 2998 | 3493 | 4023 | 4785 | 5408
8 | 0708 | 1397 | 1860 | 2306 | 2896 | 3355 | 3833 | 4501 | 5.04
9 | 0703 | 1383 | 1833 | 2262 | 2821 | 3250 | 3830 | 4297 | 4781
10 | 0700 | 1372 | 182 | 2228 | 2764 | 3169 | 3581 | 4144 | 4587
11 | 0837 | 1363 | 1796 | 2201 | 2718 | 3106 | 3497 | 4025 | 4437
12 | 0835 | 1356 | 1782 | 2478 | 2681 | 3055 | 3428 | 3930 | 4318
13 | 0698 | 1350 | 1771 | 2160 | 2650 | 3012 | 3372 | 3852 | 422
14 | 0692 | 1385 | 1761 | 2145 | 2624 | 2977 | 3326 | 3787 | 4M0
15 | 0891 | 1381 | 1753 | 2131 | 2602 | 2947 | 3286 | 3733 | 4073
16 | 0690 | 1337 | 1746 | 2120 | 25683 | 2921 | 3252 | 3886 | 4.015
17 | 0689 | 1333 | 1740 | 2m0 | 2567 | 2898 | 3222 | 3646 | 3965
18 | 0sss | 1330 | 1734 | 2101 | 2562 | 2878 | 3197 | 360 | 3322
19 | vess | 1328 | 1729 | 2093 | 2539 | 2861 | 3174 | 3579 | 3882
20 | 0887 | 1325 | 1725 | 2086 | 2528 | 2845 | 3153 | 3552 | 3.50
21 | 0688 | 1323 | 1721 | 2080 | 2513 | 2831 | 3135 | 3527 | 3819
22 | 0888 | 1321 | 1717 | 2074 | 2508 | 2818 | 3ms | 3505 | 3792
23 | 0685 | 1313 | 1714 | 2083 | 2500 | 2807 | 3104 | 3485 | 3768
24 | 0685 | 1318 | 1711 | 2084 | 2492 | 2797 | 3091 | 3487 | 3745
25 | 0684 | 1316 | 1708 | 2060 | 2485 | 2787 | 3078 | 3450 | 3725
26 | 068% | 135 | 1706 | 2056 | 2479 | 2779 | 3067 | 3435 | 3707
27 | 0ess | 1314 | 1703 | 2052 | 2473 | 2771 | 3057 | 3421 | 3683
28 | 0683 | 1313 | 1701 | 2048 | 2467 | 2763 | 3047 | 3408 | 3674
29 | 0683 | 1311 | 18593 | 2045 | 2462 | 2756 | 3038 | 2396 | 3680
0683 | 1310 | 1897 | 2042 | 2457 | 2750 | 3030 | 3385 | 3646
0681 | 1303 | 1688 | 2021 | 2823 | 2704 | 2971 | 3307 | 3551
0679 | 1296 | 1671 | 2000 | 2390 | 2660 | 2915 | 3232 | 3460
120 | 0677 | 1289 | 1658 | 1980 | 2358 | 2617 | 2860 | 3160 | 3.373
) PTO.




5346 16
t Table
cum. prod tsy trs o fas fa T L3 I oy fany T aas
one-tail 0.50 0.25 0.20 0.15 0.10 0.06 j0.028 g.01 0.005 0.001 0.0005‘
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0002 0.001
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