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Instructions for Candidates

 F

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

2. All sections are mandatory. Attempt any 3 questions from Section I and any 2
questions each from Sections II, III and IV.

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

4. All questions in Section — I, II, III, IV carry 10 marks.

5. Use of simple calculator is allowed. 7

6. All the required tables are provided at the end of question paper.

7. 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

Do any three out of four. Each question carries 10 marks.

1. Calculate mean, median, mode, variance and coefficient of variation of the following

sample data (in kgs) :

Vegetables
(in kgs) 4 2 1 0 1

2. A relative frequency distribution is given below :

Class Relative Frequency
Class A 0.22

Class B 0.18

Class C

Class D ' 0.2

() What is the relative frequency of Class C?

(2+1+143+3)

(i) If the total sample size is 200, what will be the frequency of Class C?

(iii) Draw a frequency bar graph after calculating the relevant frequencies.

(iv) Draw a pie chart of the above distribution.

(2+2+3+3)

3. A survey of a company showed that the mean monthly salary of employees is

18.600 INR. and the standard deviation is 1,200 INR.
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(a) Use Chebyshev’s theorem to calculate the minimum percentage of employees

whose salary is between 16,200 INR and 21,000 INR.

(b) Suppose the salary of employees follows bell shaped distribution. Using
empirical rule, calculate the percentage of employees whose salary is between

16,200 INR and 21,000 INR. (5+5)

4. Explain the concept of skewness (right, left and no skewness) with the help of

- histogram.

Section — 11

Do any two out of three. Each question carries 10 marks.

5. A study analyzed 1000 customer complaints received by three major mobile
network providers — A, B and C. The complaints were categorized as either

Call Drop, Slow Internet, or Billing Issue. The data is shown below :

Complaint Origin Call Drop Slow Internet Billing Issue Total

A 80 120 50 250
B 100 150 50 300
C 120 180 150 450
Total 300 450 250 1000

If a complaint is found to be due to Billing Issue, what is the probability that it

came from a C customer? (10)

FTo.




7744 4

6.

In a survey of 100 college students: 70 students used a mobile phone for more
than 3 hours a day. 40 students studied for more than 2 hours a day. 28 students
did both.

-

Are the events “Uses mobile more than 3 hours” and “Studies more than 2 hours’

independent? i (10)
In a school, 70% of the students are boys and 30% are girls. It is known that
90% of the boys wear spectacles and 20% of the girls wear spectacles.

If a student is selected at random and is found to be wearing spectacles, what

is the probability that the student is a boy? (10)

Section — II1

Do any two out of three. Each question carries 10 marks.
If for a uniform distribution, the mean is 136 and the probability density function
is f(x) = 0.00625 for a < x < b and 0 elsewhere.
(a) Find the values of a and b.
(b) Find the P(x = 150). : (5+5)
In a large group of students, 80% ha.ve a recommended statistics book. 3 students
are selected at random.
(a) Find the probability distribution of the number of students having the book.
(b) Find the probability that 2 or more students have the book.

(¢) Find the mean and variance of the distribution. (3+3+4)
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10.

2

12.

13

The average monthly sales of 5000 firms are normally distributed with the mean

of Rs. 36,000 and standard deviation of Rs. 10,000. Find

(a) The number of firms with sales over Rs. 40,000.

(b) The percentage of firms with sales between Rs. 38,500 and Rs. 41,000.
(5+5)

Section — IV

Do any two out of three. Each question carries 10 marks.

A survey was conducted on 25 residents of Delhi to estimate their monthly mobile

phone bill. The results showed :
Sample mean = 3450
Sample standard deviation = %50

Assume the mobile bills are normally distributed, and the population variance is
unknown. Find the 95% confidence interval for the true average monthly mobile

bill in Delhi. (10)

A school claims that students get an average pocket money of ¥500 per month.
A random sample of 25 students shows an average of ¥480. The population
standard deviation is known to be ¥40. At 5% significance level, can we say that

the actual average pocket money is different from ¥5007 (1I0)

For each case, write down the appropriate Null hypothesis (H,) and Alternative

hypothesis (H,).

F1.0.
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(a) A company claims that the average battery life of its new mobile phone is

more than 12 hours.

(b) A fitness expert believes that the average daily step count of adults in India

is less than 8000 steps.

(¢c) An education board wants to check if the average score in mathematics this

year is different from the previous average of 65 marks. (3+3+4)
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Complaint Origin Call Drop Slow Internet Billing Issue Total

A 80 120 50 250
B 100 150 50 300
C 120 180 150 450
Total 300 450 250 1000

gfe e e fafein awen & oro o o 2, 9 s esE @ R uE C e ¥ o
a7 (10)
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f(x) = 0.00625 a < x < b & fw 3 == 0.
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TABLE 5 Binomial Probabilities (Continued)

P
n x .55 50 55 J0 .75 .80 .85 90 95
2 0 2025 1600 1225 0900 .0625 0400 0225 0100 0025
1 4950 4800 4550 4200 .3750 3200 .2550 .1800  .0950
2 3025 3600 4225 4900 5625 4400 7225 8100 9025
3 0 0911 0640 0429 0270 0156 0080 0034 0010 .0001
1 3341 2880 2389 .1890 .1406 0980 0574 0270 .0071
2 4084 4320 4436 A410 4219 3840 3251 2430 1354
3 1664 2160 2746 3430 4219 5120 6141 7290 8574
4 0 0410 0256 0150 0081 0039 .0016 QOOS 0001  .0OOO
1 2005 1536 1115 0756 0469 0256 0115 0036  .0005
2 3475 3456 3105 2646 2109 1536 0975 0486 0135
3 2995 3456 3845 4116 4219 4096 3685 2916 1715
4 0915 1296 1785 2401 31464 4096 5220 6561 8145
5 0 0185 0102 0053 0024 .0010 .0003 0001 0000 .000O
1 1128 0768 0488 0284 0146 0064 0022 0005 .0000
2 25T 2308 1BH 1323 0879 0512 0244 0081  .0011
3 3349 3456 3364 3087 2637 2048 1382 0729 0214
4 2059 2592 3124 3601 3955 4096 3915 3281 2036
5 0503 0778 1160 1681 2373 3277 4437 5905 7738
& 0 0083 0041 0018 0007 0002 .0001 .000C 0000  .00OO
1 0609 0369 0205 0102 0044 0015 0004 0001 .00OO
2. -.3851 1382 1951 0595 0330 0154 0055 0012  .0001
3 3032 2765 2355 1852 1318 0819 .0415 0146 0021
4 2780 3110 3280 3241 2966 2458 1762 0984 0305
5 .1359 1866 2437 3025 3560 3932 3993 3543 2321
6 0277 0467 0754 1176 1780 2621 3771 5314 7351
7 0 0037 0016 0006 0002 .000T 0000 .000C .OOOO  .000O
1 0320 0172 0084 0036 0013 0004 0001 0000 .00OO
2 1172 0774 0466 0250 0115 0043 0012 0002 .0000
3 2388 1935 1442 0972 0577 0287 0109 0026 .0002
4 2918 2903 2679 2269 1730 1147 0617 0230 0036
5 2140 2613 2985 3177 3115 2753 2097 1240 0405
& 0872 1306 .1848 2471 3115 3670 3960 3720 2573
7 0152 0280 .0490 0824 1335 2097 3206 4783 4983
8 0 0017 0007 0002 0001 0000 .00O0 .00OO0 0000  .00OO
1 0144 0079 0033 0012 .0004 0001 0000 .000C .00OO
2 0703 0413 0217 0100 0038 0011 0002 .0000  .00OO
3 a719 1239 0808 0467 0231 0092 0026 0004  .0000
4 2627 2322 1875 1361 (0B85 0459 0185 00446  .0004
5 2568 2787 2786 2541 2076 1448 0839 .0331  .0054
6 1589 2090 2587 2965 3115 2936 2376 1488 0515
7 0548 089 1373 1977 2670 3355 3847 3826 2793
8 0084 0168 0319 0576 1001 1678 2725 4305 6634

FEI.O
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TABLE 1 CUMULATIVE PROBABILITIES FOR THE STANDARD NORMAL
DISTRIBUTION

Entries in the table

give the arca under the
curve to the left of the

2 value. For example, for
2 = - 85, the cumulative
probability is .1977.
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TABE | CUMULATIVE PROBABILITIES FOR THE STANDARD NORMAL

DISTRIBUTION (Continued)

' mmu:'ﬁw Entries in the table

™
iy give the area under the
curve o the left of the
2 value. For example, for
2= 1.25, the cumulative

probability is §944.

H 00 o1 02 03 84 05 056 n 08 0

0 5000 5040 5080 S120 S160 5199 5239 5279 5319
d 0 5398 5438 5478 8517 5557 5596 5636 5675 5714
2 5793 5832 SBT1 5910 5948 5987 6026 6064 6103
3 6179 6217 6255 6293 6331 6368 6406 6443 6480
4 6554 6591 6628 6664 6700 6736 6772 6808 6844
S 6915 6950 6985 7019 7054 7088 I3 15T 7190
6 757 291 7324 7387 7389 42 7454 486 7517
J 580 7601 642 7673 7704 74 T4 T94 7D
8 7881 7910 7939 7967 7995 8023 8051 8078 8106
9 8159 8IS 8212 8238 8264 K289 B35S 8340 8365
10 8413 3438 8461 8485 8508 8531 8554 RST7T 8599
11 8643 8665 8686 8708 8729 8749 870 8790 8810
12 8849 8869 8888 8907 8925 8944 8962 8980 8997
13 9032 9049 9066 9082 9099 9115 9131 9147 9182
14 9192 9207 9222 9236 9251 9265 9279 9292 9306
15 9332 9345 9357 9370 9382 9394 9406 94I8 %49
16 9452 9463 9474 0484 9495 9505 9515 9525 9535
17 9554 9564 9573  95R2 9591 9599 9608 9616 9625
18 9641 9649 9656 9664 9671 9678 9686 9693 96%
19 9713 9719 9726 9732 9738 9744 9750 9756 9761
20 9772 9778 9783 9788 9793 9798 9803 9808 9812
21 9821 9826 9830 9834 9838 9842 9846 9850 9854
22 9861 9864 9868 9R7I 9875 9878 9881 9884 9887
23 9893 9896 9898 9901 9904 9906 9909 9911 9913
24 9918 9920 9922 9925 9927 9929 9931 9932 9934
25 9938 9940 9941 9943 9945 9946 9948 9949  995]
26 9953 9955 9956 9957 9959 9960 9961 9962 9963
27 995 9966 9967 9968 9969 9970 9971 W2 %973
28 9974 9975 9976 9977 9977 9978 9979 9979 9980
29 9981 9982 9982 9983 9US4 9984 9985 998S 9986

5359
5753
6141
6517
6879

549
7852
8133
4389

8621
8830
9015

ann
9319

5441
9633

9767
9817

Ml
9936

974

R

RI6.



7744 14

TABLE 2 1 DISTRIBUTION

Arcaor
I'“l'! Entrics in the table give 1 values for an arca
or probubility in the upper tail of the ¢
distribution. For example, with 10 degrees
of frocdom and a3 05 arca in the upper wal,
e =1812

0 '
Area in Tail
m - — —_— = - - - SRS ,w, e ot m— - SRS .
Freedom 20 J0 08 a8 ol D08

I 1.3%6 107 634 12706 31821 61.656
2 1.061 1 X586 2920 43m 6.965 9925
i 9 1638 2353 LR 4.541 L% 2]
4 541 150 2132 277% 147 4.004
- 920 147 2008 25N L) 402
6 S50 - 1A 1943 2447 143 1%7
7 9% 1418 1.895 2368 299 1499
L A89 L3 1860 2306 2,89 3355
9 i1 132 1531 2262 2.8 1250
10 9 i3 1812 223 2.764 1169
1 X% 1.363 L6 2201 2718 1106
12 m 1.1% 1.7%2 2am 2.681 1088
11 A0 1.3% LT 2160 2,65 o2
14 K68 1.345 1761 2148 2624 am
s At 1.341 1L.752 213 2602 2M7
16 x6s L3 1L.746 212 2553 i
17 A6l 1.3 1L.740 210 2567 2898
1] 62 1L3% 1L7M 2101 25%2 1578
9 x6l 1.32% L.729 209 259 2861
2 60 1328 1.7128 2086 2528 21845
b | x99 1.3 1.121 2080 2518 2.5
n A5 L1321 £ 204 2508 2819
n ASE L3119 1.714 2060 2500 2.8507
24 AS? L3I 1.7 2064 2492 2m
3 2% 1.316 1.708% 2060 2AS8S 2.7
p- A5 LS 1.706 20% 24 2.1
k4] iS5 L4 1.7:03 2082 24T 2m
p- X585 L.M3 L. 2048 2467 2.763
» 54 L3y 1.9 2045 2462 2.7%
X 84 L310 Lo 2042 2457 2. 1%
ki 55 1309 1.696 2040 245 2.7
2 553 1.309 1.654 207 2489 2.7%
n 53 1.308 1o 20058 2445 2m
M A2 1L.37 1.9 2082 2441 278
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TABLE 2 1 DISTRIBUTION (Continued)
Area in Upper Tail

of Freedom 20 .10 05 225 a1 005
s £52 1.306 1.680 203 2AX 274
3 £52 1,306 1.688 2028 243 2719
7 851 1.305 1.687 2026 2431 27185
iz 251 1.304 1.686 2024 249 2712
» X51 1.304 1.685 2023 2426 2708
40 £51 1.Y03 1.684 2021 242 2704
41 x50 1.303 1.683 2020 2421 2701
42 £5 1.302 1.682 2018 2418 2
43 250 1.302 1.681 2017 2416 2695
44 250 1.301 1 680 2015 2414 2692
45 £50 1.301 1679 2014 2412 2
46 350 1.300 1679 2013 2410 2687
47 29 1.300 1678 2012 2408 2685
48 249 1.299 1677 2011 2407 2
44 A49 1.299 1677 2010 2408 2680
S0 49 1.299 167% 2 2 2678
51 £49 1.298 1675 2008 a2 2676
52 249 1.29% 1675 2007 2400 2674
53 248 1.298 1674 2 2.3% 2672
54 548 1.297 1674 2005 237 2670
55 248 1.297 1673 2004 2396 2668
56 K48 1.297 1672 2003 2%5 2667
57 K48 1.297 1672 2002 2394 2665
58 48 1.296 1672 2002 2392 2663
59 E48 1.296 1671 2.001 2%1 2662
60 E48 1.296 1671 2000 230 2
61 548 1.296 1670 2 2389 2659
62 47 1.295 1670 1.999 2388 2657
63 847 1.295 1 660 1.998 21387 2
td 847 1.295 1660 1.998 2386 2655
65 847 1.295 1660 1.97 2388 e
66 847 1.295 1 668 1L.97 2184 2682
67 847 1.294 1668 1.996 2383 2651
68 847 1.294 1 668 1.995 2382 2
69 847 1.294 1.667 1.995% 21382 2649
70 847 1.294 1.667 1.994 2381 2648
71 847 1.2904 1.667 1.994 21380 2647
72 547 1.293 1.666 1.993 2379 2646
73 547 1.293 1.666 1.993 b 3 2645
74 847 1.293 1.666 1.993 21378 2
75 846 1.293 1.665 1.992 23 2643
76 846 1.293 1.665 1.992 2376 2642
77 846 1.293 1.665 1.991 2376 2641
78 846 1.292 1.665 1.91 2375 2640
79 846 1.292 1.664 1.990 2374 2639

B0,
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TABLE 2 1 DISTRIBUTION (Continued )

Degrees e BRI s 1 sk e

of m :

S22 3IVJEZ TEBZE

s E88S8% £8

16

Area in Upper Tall
oS - ;s
1664 1.990
L6064 1.990
1.664 1.9%9
1.663 1.989
1.663 1.989
1.663 1.98%
Lo63 1.988
1663 1988
1.662 1.9%7
1.662 1.987
1.662 1.9%7
1.662 1.9%6
1.662 1.9%6
1.661 1.9%6
1.661 1.986
1.661 1985
1.661 1.988
La6l 1.988
1661 1.984
1.660 1.984
L660 1.9%4
1.645 1.960

————— e ———————

0l
2374
23m
23713

2m
2372

237
2370
2370
239
2%9

2368
2368
1368
2.%7
237
236
2366
235
235
2.364
2.364
2.326

2639
2638
2637
2636
2636

2638
26M
2644
261}
2632

2632
2631
2630
2630
2629
2629
2628
2.627
2627
2.626
2.626
2.576

(4000)



