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Section I

(2 Compulsory questions 15 marks each)

1. Consider a sample with data values of 10, 20, 12, 17, and 16. Compute mean,
median, variance and coefficient of variation. (3+3+4+5)

2. Following is the frequency distribution of meeting hours per week of 25 CEOs :

Meeting hours per week Frequency <
11-12 1 <
13-14 2
15-16 6
17-18 3
19-20 5
21-22 4
23-24 4

(a) Find a relative frequency distribution of the abeve data.
(b) Draw its histogram and comment on the skewness of the data. (6+9)

Section-1I
(Any two out of three, 10 marks each)

3. Consider the experiment of tossing a fair six-sided die once. Define the following
events :
* A: [Toss a multiple of 3]

* B: [Toss a number greater than 4]
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Answer the following :

(a) Describe (AUB) for this experiment.
(b) Describe (AnB) for this experiment. (5+53)

4. In a city, it rains on 40% of the days. On days when it rains, 90% of people carry
an umbrella. On days when it does not rain, 30% of people still carry an umbrella.
Based on this information, are the events “It rains” and “A person carries an
umbrella” independent?

Y

5. Ina college, 60% of the students are from the Commerce stream and 40% are
from the Science stream. It is known that 80% of the Commerce students own
a laptop, while 50% of the Science students own a laptop. If a student is randomly
selected and found to own a laptop, what is the probability that the student is
from the Commerce stream? -~

Section-II1
(Any two out of three, 10 marks each)

6. A sample of 20 randomly selected customers is taken. Suppose 30% of customers
are satisfied with the services.

(a) Compute the probability that at least 2 customers are satisfied.

(b) Find expected value and variance of satisfied customers. (5+5)

7. (a) The following table provides a probability distribution for the random variable

V.
y f(y)
2 0.2
£
4 0.3
- 7 0.4
¥ 8 0.1
Compute E(y) and Var(y). (5+5)

PTO.
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8.

10.

11.

A binomial probability distribution has p = .20 and n = 100.
(a) What are the mean and standard deviation?

(b) What is the probability of 18 to 22 successes? (5+5)

Section IV
(Any two out of three, 10 marks each)

A rice packaging company packs rice into 5 kg bags. A sample of 36 bags has
an average weight of 5.1 kg. The population variance is known to be 0.04 kg>.
Find the 95% confidence interval for the true average weight of the rice

bags.

(@) Explain the concept of a p-value in hypothesis testing. How is it used to

make a decision regarding the null hypothesis?

(b) A researcher obtains a p-value of 0.03 in a two-tailed test at the 5% level
of significance. What decision should be made regarding the null hypothesis,
and why? (5+5)

A teacher claims that students study on average 15 hours per week. A random
sample of 16 students shows an average of 16.2 hours with a sample standard
deviation of 2.4 hours. At the 5% significance level, test whether students study

more than 15 hours per week using the t-distribution.

s 1
(2 SifFaEr ge, g 15 o)

10, 20, 12, 17 3R 16 & IT 9 A WA R &@OR HIGQ1 AEA, AFEAR, TR
IR feRwr & wuie @ R i (3+3+4+5)
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2. 25 QE @ W4 @ Yow @ "ol ol g fawer ke €

Meeting hours per week Frequency
11-12 1
13-14 2
15-16 6
17-18 3
19-20 5
21-22 4
23-24 4

() SWea 1 W WUE g Rwer W Fiw

(@) oo e s 3R Fa & e w ool SiRkml (6+9)

ws 11
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* A: [3 ST O]
* B: [4 ¥ w8 O]

{mn S S e

Fefefaa &1 I T

(%) =@ W@ & fw (AUB) @1 T SRl
(@) = ™mm & fw (ANB) = oo €Rkm (5+5)
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4.

7.
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y f(y)
2 0.2
4 0.3
7 0.4
8 0.1
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e A




LA ) i A g

 p——,
T el

- v
N Prausn e shon niaulle a1

4939 7

8.

10.

11.

vh fiue G et ¥ p = .20 3R o = 100 B
(%) WA IR AFE fmeT @@ 87

(@) 18 ¥ 22 AhESH W dEA w87 (5+5)

wg IV
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(5+5)
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TABLE1 CUMULATIVE PROBABILITIES FOR THE STANDARD NORMAL
DISTRIBUTION

Entries in the table

give the area under the
curve to the leftof the

¢ value. For example, for
= -85, the cunulative
probability is 1977,

Cumulatise
probability

te
<

~30 0013 0013 0013 0012 0012 o011 QOHL 00l J0l0 0010

~39 0019 0018 0018 0017 0016 0016 0018 DOIS 001 00N
~-28 0026 OMms  HO24 0023 0023 o2 0021 o0 0020 0019
-7 0038 o4 0033 0032 0031 0030 0029 08 7 06
=26 4017 0015 O0M 0043 0040 00K 0033 003K L0037 0036
-25 0062 0060 0080 0057 0085 0058 (0s2 0081 0049 OOIE .

-24 D082 0080 007 0075 0073 O0TL 069 0068 0066 0064
~-23 0107 0101 012 009 0056 00M 0B 008 0087 0084
-22 013 0136 0132 0120 0128 o012 ou9 o6 013 010
-2 1 01 010 0166 D162 OIS O1S4 OIS0 OM6 01
-0 028 g2 QT 21 027 om0z 0197 0192 0IB8 0IR}

-19 027 0281 02W 0 Q268 0202 M85 0250 @4 039 028
~18 0350 0351 0344 0336 039 0322 O34 ;07 001 O3
-17  OH6 0136 0127 OHE 0400 0101 0392 03B 0375 0367
-1.6  0S48 0537 0526 0516 0505 0195 0485 1TSS D465 OIS
~1.5 0668 0655 0643 0630 0618 006 05 OS82 05T 05®

-4 0808 0793 07T 0764 O0M49 073S om0 0708 064 J06BI ¢
-§3 M 951 MM 0%E 0900 0885 08 (853 0838 (B2
-12  HSE M3t gt w3 1078 0se s 100 1o (9BS ]
-1l L1387 3% g 122 .nRm a3t 23 2o e Uw
~15  JIS§7  IS62 1539 ISIS (W92 69 46 23 g0 13W

-9 U841 814 788 1762 1% A7 0685 L1660 1@s  Llell
-8 U9 200 2061 2033 2005 1977 94 922 USM 1867
-3 2320 2389 2388 IRF 296 26 2236 26 AUTT 0 2ME v
-6 2MI 29 2676 2643 2611 25 28460 28514 48 2481
-5 3085 3080 3015 2Bl .46 2912 87T 23 2810 276

-4 346 3409 3372 336 300 36 1B 3192 1% 32
-3 381 3M3 3WS M7 69 3632 B9 3557 3520 3483
-2 A7 AR 4120 4090 4052 4013 974 393% B9 1889
-1 4602 AS62 ASR HB 4M3 0 MO 434 A3 A28 A28
-0 S000 A0 AP0 4880 A0 ABOL 461 AT 681 46l
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TABLE 1 CUMULATIVE PROBABILITIES FOR THE STANDARD NORMAL
DISTRIBUTION (Continued)

Entries in the table
give the areaunder the
cunvetothe left of the
= value. For example, for
2= 1.25, the cumulative
probability is 8944,
2 00 01 02 03 04 £5 06 07 28 09
0 5000 .5040 5080 5120 5160 5199 5239 5279 5319 5359
J 5398 5438 5478 SS17 5557 5596 5636 5675 ST 5753
2 57193 SB32 5871 5910 5948 5987 6026 6064 6103 6141
3 6179 6217 6355 6293 6331 6368 6406 63 6480 6517
4 6554 6591 6628 6664 6700 6736 6772 6ROE 6844 6879
5 6915 6950 6988 019 7054 7088 7123 7157 7190 7224
6 757 3/1 7324 35T 7389 242 4 486 TS17T 0 7548
g 580 3611 7642 7673 7104 T4 764 7794 7823 (7852
£ 7881 3910 7939 7967 .7995 8023 8051 8078 8106 BI33
9 BI59 8186 8212 8238 8264 8289 8315 B340 8365 B389
10 8413 8438 8461 B4RS 8508 8531 8554 BS77 8599 .862)
L1 8643 8665 8686 8708 8729 8749 870 8790 8810 8830
12 8849 8869 8888 .8907 8925 8944 8962 B9BD .B997 9015
13 9032 9049 9066 5082 95099 9115 9131 9147 9162 9177
14 9192 9200 9222 9236 9251 9265 9279 9292 9306 9519
L5 9332 9345 9357 9370 9382 9394 9406 9418 9329 944l
16 5452 9463 9474 9484 9495 9505 9515 9525 9535 9545
L7 9554 9564 9573 9582 9591 9599 9608 9516 9625 9633
18 9641 9640 9656 9664 9671 9678 9686 9693 9699 9706
L9 9713 9719 9726 9732 9738 9144 9350 9156 9761 9767
20 9772 9778 9783 9788 9793 9798 9803 9BO8 9812 9817
21 9821 9826 9830 9834 9838 9842 9846 985S0 9854 9857
22 98] 9863 9868 9871 9875 9878 9881 9884 9887 9890
23 9893 9896 9898 9901 9904 9906 9909 9911 993 WIS
24 9918 9920 9922 9925 9927 9929 9931 9932 9934 9936
25 9938 9540 9941 9943 9345 9946 9948 9949 9951 9952
26 9953 9955 9956 9957 9959 9960 9961 9962 9963 9964
27 9965 9966 9967 9968 9969 9970 9971 9972 9973 9973
28 9974 9975 9976 WM 9977 9918 5979 9519 9980 9981
29 9981 9982 9982 9983 9984 9984 0985 .99BS 9986 .9986

PT.O.
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TABLE2 DISTRIBUTION

10

Arcaor

mobatility Entrics in the table give £ values foran area

or peobability in the upper il of the
distribution. For cxample, with 10 &egrees
of freedom and a 05 area in the upper wil,

0 . T = 1812
Area in Upper Tail
of Freedom 20 Jd0 08 QeS8 01 005

1 1.37% 3078 6.314 12706 gt 63.656

2 1.061 1886 2920 430 6965 9928

3 9718 1638 2353 N 8-+ 4.541 5811

4 941 1533 2132 2717 3.7 1.604

s 920 1476 2018 2571 3.368 4.032

6 S06 1440 L3 2447 3143 31707

7 2396 1318 1.895 2365 2.998 3399

8 189 1.397 1560 3306 2.896 3188

9 283 1.383 1.833 2262 2.8 1250
10 39 1.3 1.812 228 2.764 1169
11 X7 1.363 1.796 2201 2718 3.106
12 m 1.356 1.782 U 2.681 3058
i3 370 1.35%0 177 2160 24650 o2
14 268 1.345 1.761 2.145 2624 2917
is 366 1.341 1.753 2131 260 2947
16 365 1.337 L6 2120 2583 2921
17 263 1333 1.730 2110 2567 2898
18 262 1.3% 1734 2101 3582 2878
19 s61 1.328 L.729 . 2539 2861
k. 4] . 4 1.32% 1.728 2085 2528 2845
21 259 .13 1.721 2080 2518 2.831
n 388 1.3 1.7 204 2508 2819
23 258 1.319 1.714 2, 2500 2.807
b} X857 1.318 1711 1064 24902 2.797
25 156 1.316 1.708 2060 2488 2.787
26 256 1.318 1.706 2056 2479 2.7
n 358 1314 1.703 1082 2473 27
28 258 1.313 1.701 2048 2467 2.763
» 253 1311 1.699 hd 2462 275
k-4 BS54 1.310 1.697 2042 2457 2,750
3 853 1.309 1.696 2080 2453 274
k v 853 1.309 1.694 2037 2449 2738
33 853 1.308 1.2 X {113 2445 2.1
M 252 1.307 1.691 2032 2441 278

-‘MMAX*“.AHWMWWWM
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| TABIE 2 ¢ DISTRIBUTION {Continued)

r: Degroes AreainUpper Tail

1 of Frecdom 20 .10 G5 025 o1 005
35 852 1.306 1.6%0 2030 2438 2724
; 3 852 1.306 1.658 2028 2434 2719
3 37 851 1.305 1.687 2026 2431 2715
1 38 851 1.304 1.686 2024 24 2712
[ 39 251 1.304 1.685 2023 2436 2708
f 40 851 1.303 1.684 2021 24233 2704
) 41 550 1.303 1.683 2020 2421 2701
2 850 1.302 1.682 2018 2418 2698
43 850 1.302 1.681 2017 2416 2695
- 44 850 1.301 1680 2015 2414 2692
45 850 1.301 1679 2014 2412 2690
46 850 1.300 1679 2013 2410 2687
47 849 1.300 1678 2012 2408 2685
48 59 1.299 1677 2011 2407 2682
49 849 1.299 1677 2010 2405 2680
50 549 1.299 15676 2.009 2403 2678
51 849 1.298 1675 2008 2402 267
s2 549 1.298 1675 2007 2400 2674
53 848 1.298 1674 2006 2399 2672
54 348 1.297 1674 2,005 2397 2670
ss £48 1.297 1673 2.004 2396 2668
56 848 1.297 1673 2003 2395 2667
57 848 1.297 1572 2002 2394 2665
58 548 1.96 1572 2002 2392 2663
59 548 1.296 1671 2.001 2391 2662

60 848 1.296 1671 2.000 2.350 2,
61 348 1.296 1670 2.000 2389 2659
62 847 1.295 15670 1.999 2388 2657

63 847 1.295 15669 1.998 2387 2
64 847 1.295 1669 1.998 2386 2655
65 847 1.295 1669 1.97 2.385 2654
66 847 1.295 1668 1.997 2384 2652
67 847 1.294 1668 1.996 2383 2651
68 847 1.294 1668 1.95 2382 2650
69 B47 1.294 1.667 1.995 2382 2619
70 847 1.294 1.667 1.994 2381 2618
71 847 1.294 1.667 1.994 2380 2637
< 72 847 1.293 1.666 1.993 2379 2616
73 847 1.293 1.666 1.93 2379 2645
74 847 1.293 1.666 1.993 2378 2644
75 846 1.293 1.665 1.992 2377 2643
_ 76 846 1.293 1.665 1.992 2376 2632
77 846 1.293 1665 1.991 2376 2641
78 846 1.292 1.665 1.91 3375 2640
79 836 1.292 1.664 1.950 2374 2639

PTO.
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k
Tabulated values are %p(x). {Computations are rounded at the third decimal place.}
X

0 J

1 983 GOl 000 | 0060 000 | 000

2 999 000 | 000 ¢ 000 | 000 000 | .000

3 1000 001 000 | 000 | 000 000 | .000 000

4 1000 006 000 | 000 ; 000 { 000 | 000 | 000

5 1.000 Ki2i] O § 000 | 000 | 000 | 000 000

6 LO0O 058 006 000 | D00 | 000 | 000 000

7 1.000 432 A2 001 Hoo | 000 | 000 00D

8 1.000 252 057 ¢ 005 000 | 000 ; 000 | 00D

9 1.000 A12 A28 1 017 Lol 000 | 000 | 000
10 1000 588 245 1 08 0o3 000 000 {000
1 1000 748 404§ 113 D10 000 000 | .000
12 1.060 868 S84 1 228 032 000 ;1 000 | 000
13 1000 982 35 392 087 502 000 | .000
14 1.000 99 By IR 196 o1 000 000
15 1.000 994 S99 ¢ 82 3i0 043 503 000
16 1.000 99 988 589 A3 ai6 | 000
17 1.000 1.000 296 | 965 794 523 075 001
18 1.000 1.000 99 1 992 931 08 017
19 1.000 10060 | 1.000 | 999 3988 878 642 R

(1300)




