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Instructions for Candidates

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

2. This question paper has two sections. Attempt any TWO quebstions from each
section.

3. You do not require the use of R or Excel software to answer any question.
Wherever asked, mention/discuss the command/function/syntax, as required in
the question.

4. The questions in which R or Excel is not mentioned, the answers should be based
on your own calculations.

5. Use of a simple non-programrmable calculator is allowed.

6. Statistical tables are attached for your reference.

7. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper. 7

o @ foe FEw

1 WA-TE @ fes @ e R e FRuiRe © W s s R |

2. W UE A @ © 31 U s ¥ HE A 9 g B

3. S Rl ST W o IR N @ f R A1 UeRiel G @ ST S Sawahal A6l 51 wEl
¥ IS T B, W W HEeE FHS /e /S Iee /T #:1

4. o9 vl ¥ o1 TR 1 I A 7, 399 IR A9 JGE MOET W AR B =Rl

5. e W - R e # ST A S 2

6. TS HeW = fow Aiieme aRivEr 9o B

7. W UE-UE IR A A B R v AR, T f 39 #1 g o f e

Y |

RO




FETTTIIRIEENANY

FYTERIRERRERYRNYYY

3 e ]

P o= 2
“SECTION A

I. (@) A college professor needs to determine the average spending by students of

“her college. To conduct this research, she chooses a sample of 30 students

from her own course.

(1) Which sampling method has been used by the professor? Critically

discuss the advantages and disadvantages of this method. (4)

(i) Is the sample selected’ by the professor a true representative of the

entire population? Why or why not? (3)

(i) Suppose three courses are offered by the college. What sampling
method should be used to ensure students’ representation from all the

three courses? Explain. (3)

(b) Explain the command used for calculating a 10% trimmed mean in Ros(5)

(¢} Explain the Excel function used to calculate Skewness and Kurtosis. (3)
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Consider a traffic controller-recording the number of trucks passing through
a bridge every evening for a month. The average number of trucks passing
through the bridge is 600, and standard deviation is 30. Suppose the shape

of the population is unknown.

(i) Explain Chebyshev’s theorem. Use it to determine the percentage of
evenings in which the number of trucks passing through the bridge are

between 480 and 720. (6)

(i) How likely is it for the number of trucks passing through the bridge on

any evening to be less than 540? (4)

Write the R command to obtain an urn of balls containing two balls of each

(U5

of the three colours: red, yellow and pink. (3)

Explain the Excel function used to round off the number 3.456 to the lowest
integer. How does the function change if you have to round off this number

to the highest integer? - (3)

PT.O.



TR

43%a 4

(=) wuﬁﬁ%ﬁmﬁmwgﬁ%wﬁmqﬁaﬁw&ﬁﬁaﬁmﬁm
S X R X T A W e g s ERe 600 2, SR A faae

30%1%@@?%@@1%%%%{

(i)%ﬁﬁa%nﬁuaﬁwaﬁﬁmlwmm@ﬁaﬁaﬁﬁﬁmﬁ
yftrar TR W S A SR Al gohl ol A 480 3R 720 & 99 B

(ii) el T R T A S a R N 540 ¥ S B i e Al
27

() 0 e e e e R g R e R o 9 A 93 e A
A - AW A, Wen AR e

() ms.aseﬁwmﬁlwmﬁmwmmﬁﬁm
ﬁlﬂ%ﬁﬁﬁw@@mﬁm@hﬁgﬁﬁﬁm%ﬁrw%ﬁw :
27

(a) * 80 students of Class V' in a school appeared for Math and English tests.
Following are the marks of a sample of 5 students who appeared for the

test .

[Mathematics | 80 |76 |99 |75 |55
[English 75 |80 |95 |69 |50

(i) Compute the sample coefficient of correlation between marks in

Mathematics and English. Interpret your results. (5)
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(i) Calculate the Z scores of Mathematics marks. Are there any

outliers? (5)

(b) Suppose a University adopts the following grading system for conversion of

marks to grades :

Marks | Above 65- Below
80 80 65

Grade | A B &

Write the Excel command to recode the “marks” variable into grades using

IF function. Present the data in (a) in the form of grades. (3)

(¢) Suppose you are given the following data: 9, -5, 3, =100 10, 198y L
-6, -22. Write R command to figure out the positions at which the numbers

are less than zero. (3)
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SECTION B

4. (a) Consider a harbour where ships either arrive on time or they arrive late as
per their scheduled timings. If on an average, one out of 10 ships arrives
late, find the probability that out of a total of 5 ships scheduled for any

single day, at least 4 will arrive on time. (5)
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(b)

(c)

(d)

"

Explain the Excel function that can be used to calculate the probability in

(a). : 3)

A soap manufacturing company was distributing a particular brand of soap
through a large number of retail shops. Before a heavy advertisement
campaign, the mean sales per week pér shop was 140 dozen. After the
advertisement campaign, a sample of 26 shops was taken and the mean
sales per week was found to be 147 dozen with standard deviation of 16
dozen. At 5% significance level, can you say that sales have increased because

of the advertisement campaign? Why or why not? (5)

Suppose data on sales of soaps for these 26 shops in Part (c) is stored in

R. Explain the R command for testing the hypothesis in (c). (3.5)
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5. (a) Inasample of 400 parts manufactured by a factory, the number of defective
parts was found to be 30. The company, however, claimed that 2% of their
manufactured products are defective. Check if the company’s claim is tenable

at 5% level of significance. Interpret your results. (5)

(b) A potential buyer took a random sample of 9 electric bulbs of brand A and
9 electric bulbs of brand B. Upon testing, he found that Brand A had a mean
life of 250 hours with a standard deviation of 40 hours whereas Brand B had
a mean life of 220 hours with a standard deviation of 55 hours. Answer the

following questions:

(1) Write the null and alternative hypotheses to test whether there is

any difference in the average bulb quality between brands A and

B. (2)

(i) For this hypothesis, compute the value of the pooled sample variance

- and pooled variance 7-test statistic. (3)

(i) Is the data consistent with the hypothesis that the two brands do not

differ significantly in quality at 5% level of significance? (2)

(c) Suppose the data on weight of rice bags which ranges from Skg to
100kg is stored in a data vector in R, named Ricebag. Explain the R

command(s) for constructing a neatly labeled and colourful histogram,




4386 9

with unequal bins. Following are the breakpoints for the bins: 10, 20, 40,

and 90 Kg. (4.5)

For visually impaired students, in lieu of 5(c): Explain the use of Is

command in R with the help of examples. (4.5)

(%) v e gr e 400 IE & T fEE ¥, Augel wiéw i FeEn 30 wE W
M BreAifn, wO X wran e i S Fffa Seel ¥ 8 2% Awqut 1 wira &
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6. (a)
(b)
(c)

(d)

10
A A AR T ew @ i @ e R wwiz 9 aren 3 R @ R

sFarge FwfefRaa € 10, 20, 40, #R 90 e
gleeafera 13l & foig, 5(7) @ @i 9T : R & 1s &31E & IJ98RT &) e

& GBI gHIREY|

The average number of tons of sugar sold in 5 countries in J anuary 2020 are

as follows:

174, 161, 167, 171, 163, 141, 147, 154. Calculate the median, minimum,

-maximum, Q1 and Q3. Is the data skewed? ; (6)

Explain the meaning of power of a test. . (2)

In an inspection by Weights and Measures Department to measure the quantity
of water filled in 2-liter water bottles, the inspector wants the mean amount
of water filled in these bottles to lie within £0.01 litre with 95% confidence
level. What sample size is neéded for the same? Assume standard deviation

to be 0.05 litre. (4)

Explain the use of Excel functions F.INV.RT() and F.DIST.RT() with the

help of examples. (4.5)

() SHad 2020 ¥ 5 3 ¥ 3 7 DN N e T W EER D 174, 161, 167, 171,

163, 141, 147, 154. ¥feaeht, =q=a™, SAferea®, Q1, 3R Q3 Y T =¥ & o1
o 87

(@) v wQemr < wiem w1 aef e =¥
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664  APPENRICES

TABLEE.2
The Cumulative Standardized Naormal Distribution

Entry represents area under the cumulative standardized
narmal distribution from — % (w2
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TR oSt 0.1131 01112 0.1093 01073 (1056 0.5438 0.1020 033 00985
~11. | 01357 0:1335 G.1314 Q292 041271 0.1254 09230 04210 G190 00170
=14 [ 0.1587 0.1562 01539 01513 10,1492 0. 169 .1246 0,1423 0.4401 01379
—0.9 | 0.18¢] GiBI4  OITR8 04762 QATR6  DATIE  0AE85 0 QU660 D63 01611
~08 | 02119 Q2090 02061 0.2033 02005 DIY77 D089 01932 B 01867
=07 | 02420 £),2348 1.2358 02327 02296 02266 (.2236 0).22016 02177 02148
-0.6 | 02743 42709 | 02676 62643 0261 D578 02346 D254 D82 02451
~0.5 | 0.3085 03050  D3015 02981 02946 02912 02877 02843 D280 02776
~04 | 0316 . 0304 03372 03336 (33w 03264 03228 G392 0356 0312
—0.3 | 0.3%821 3783 {ha745 143707 £.3669 L3R3: 13394 13557 23520 (3,34K3
-02 | 0.4207 04168 04129 04000 04052 04013 02974 03936 03897 (1.3859
=00 | 04600 04562 0AS22  0.4483 (04443 04404 04364 04325 04286 04247
—00 § 05000 04960 0420  GASRG 04840 DARODE 04761 04721 0.4681 04641



4386

TABLE E2

13

The Cumulative Standardized Normal Distribution (continued)

Eniry represents drea vader the comnlative standardized

noemal distribution fror =% 10 Z

0.00

006

APPENDIX E Tables
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666  APPENDICES

TABLEES3
Critical Values of t

Far a purticulur number of degrees of freedom. entry seplesents
the critical value of ¢ corresponding to the cumulative probability
(I = a) and aspecificd upper-ail apca (a).

Degrees of
Freedom {vn . i
1 1.0000 37 AM3E . 12706 .82 &3.0574
5 V8165 18856 2.9200 7 6.9616 949248
3 0.7649 1,6377 23534 3,524 4.5407 58409
4 0.7407 I.5332 21516 27704 37469 24,6041
5 0.7267 14739 24150 23106 33649 4.0322
6 0.7176 14398 15432 246469 31427 37074
7 07111 14149 18946 23646 2.9980 34993
i - DT7064 1.3968 1.8595 23066 2.8465 33554
9 CO7027 . 13430 1.5331 27622 28214 32498
LA L S TR e R Y AR L
L {06974 13634 1.7959 23810 2781 31058
12 . 06935 1:3562 17923 2. 1784 26810 3.6543
13 0.6938 Lispz L3 TS 2.6503 303823
14 1.6624 13450 11613 . 20448 26245 2.9768
15 0.6912 13406 WLE53 ) 2 s 26028 29467
i6 . 86901 1.336% 17459 2,49 2.5435 29208
17 0.6892 1.3334 17396 21008 25669 28982
18 U.6884 13304 17341 21009 2.5524 2.8784
149 0.6876 5 O 20950 2.5393 2.8609
0 068701 13253 1247 2860 2.5280 2.8453
21 (16RO 1325 17207 20796 25177 28314
22 | nes 1.3212 17171 20739 2.5083 2.8188
23 0.6553 13195 17139 20687 24994 2.8073
R 06848 1.3178 L7169 - 2.0639 24922 2.7969
25 ntmy 0.68d<4 1.3163 17081 20595 2A4BS1 27874
26 | gss0 13150 17e56 0 20858 24786 27787
27 {.6H37 B R e P B L0514 14727 2707
28 06834 " 13125 1701 20484 24671 - 27633
24 | 06830 13514 1.6991 - 28is2 24620 2.7564
A 0.6428 13104 16973 20423 24573 27300
31 D82S 1.3095 16955 20495 24524 27440
32 06322 1.3086 14939 20369 24487 27383
33 | (6870 L3077 16924 2345 24448 2.7333
34 016818 L3070 1.6909 2.0322 24411 27284
35 06816 L3062 1.6896 2,301 2.4377 27238
36 0.6814 13085 16885 20281 24345 27195
37 0.6812 13049 L6ET1 20362 24314 2.7154
3u 0.6810 1.3042 1.6860 20244 24286 27146
39 (L6808 1.3036 16840 20207 24238 27679
40 1.6807 1.303] 16839 20211 24233 27045
41 | 06805 1.3025 1.6829 2495 2.4208 27012
+2 0.6504 1.3020 1.6820 20181 24185 2.6981
43 Q6802 1.3016 L6811 20147 24163 2.6451
34 06801 1,301 16802 20154 24141 2.6923
45 0.6RO0 1,306 L6794 20341 24121 2.6896
6 - 06799 13002 16787 20129 24102 26870
47 06797 1.299% L&TT9 2017 14083 26846
48 0.6796 1.2994 16772 20806 2.4066 26822
49 1.6795 1.2991 1.6766 20096 24049 2,680
an 0.6794 1.2087 L6759 20086 24033 26778
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TABLEES

Critical Values of ¢ (continued)
For a panticuler number of degeres of frecdom, entry 1

15

cimvlative probability (1 — o) sl & specifed spper-tail area (a).

n
)
< o P AN LI

O

B e -
ZYRAIF A FUEE 2229

i

AOB BaRsa cesse segan sede

.

06793

16792
1 6791
26791
0.6790

06784

0.6788
06787
D.ETRT
06786
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06785
0.6784
067483
‘BH783

0.6782
DH7RT
LRTRY
0.6781
DLG780

06780
0.6779
L6779
0.6778
0.6778

0.6777
06777
06776
0.6776
06776

0.6775

12984 16753

1.2680 1.6747
12977 1.6741
12974 L6736
1.2971 16730
1.2969 1,6725
1.2066 16720
1.2963 16716
1.2961 1.6711
12658 16706
1.2956 16702
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Critical Values of F b4
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TABLEES

Critical Values of F {continued)

For & particitar pombination of sumemtor and denominator degrees of freedom, entry reprosens the cnieal values

of ¥ corresponding to the curmulative probability (1 — o) and aspeoified uppar-tal area (a).
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TABLEES

Critical Vakies of F {continued)

For a parsicular combination of numerstor and denominator degrees of freedom, entry nepresonts the criticsl valoes
of F conespondiig to the comajative probability (1 — o) and a specifiad upper-tail ares fa).
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P Critical Values of £ {continued)
For 3 pasticular combination of memerator and denominator degrees of reedom, eniry represents the critical values
) and @ specihied upper Ll arca (a).

of Feommsponding & the ammulative probability (1

T T T ———

Numerater, dfi
;mm - seumer : - - S
ak 1 2 3 4 5 4 b b4 3 1 2 is 28 2w w - RS "
P 16724 1.00°20.000:00 21,615.00 22.500,00 23.056.00 23AT7 06 23715.00 mwumzm 24 324,00 24 A26.00 24,630.00:24 526,00 2491000 28 M40 15, JARL00 24 241,00 34 VW0 25,040 0
2 19850 15900 19920 19920 10930 19930 [ONAD 19040 HRAK 19940 19940 19940 19940 19950 m.:u 19980 v A0
T 55.55 i&m m ﬂfﬁ 19 4}@39 £¥84 W4 4413 4388 43.!19 4379 4368 42TH arn? LER ] ALY e ALEY
4 '3[.]3 oy 628 ’E*‘l.:f&_‘; A5 s 2197 il el 2}.35 2314 209 2070 2049 20007 am %w 1974 el war ([ F
5 m7e amt A 1ssF s ASI WM @R BN B BAE Bs D0 A e 3 (TR T
& 1863 1454 ez }ﬁm Cyas gy 1878 M7 a3y 1625 10 9Al 9% oA M M Al t.: LT
i 624 124D IDEE. 1005 pST &6 &Ep 8BS 451 A a.n& AW T M AW 1A 1R Tl T
g MED 1103  wer  BAL B30 IS FE5 756 MM 701 68l AB1 480 BAD a: LT R R
5 el oMt BT 786 741 T3 ad8 669 &M &M w s ¥ im0 g 14 AN A
10 iy SA% . JKOEL W30 LARY. 634 B, G2 A 3as fae sS4 o83 AIT 407 41 AW ATE Al
1 223 - $90 D STEDC amr 64E  GID 536 SAE A8 AL TAME 505 AML 47% 0 UM AR AM AW 4l
12 7S &5 723 . 6% CGOE - Sme. 32 SAY 33D SO0 4L 4T 433 A 4N AR AR «dl AW
13 I 819 69% 6m 510 SAR 328 S0 ABE. AR 4B cAde Al Al 4M A AN A% W
14 A8 79 6GR GO0 NG, 426 . BT 485 AT 480 443 425 A6 A6 0% AW s 38 M
15 30 TR 64N 580 S8T  s0r AM 4 ASY 440 a3% 4. e 3N AW a5 M awm 0
16 158 75t 650 SOG4 52 480 460 AS2 M 4D alp 3 33 3 3M 34 a® ax A
i 1038 T35 R16  S30 . XOP O 47 A6 439 AN AM - 3ep 378 361 33 JAb- 33 aa ) L0 298
18 I 11 K3 SAT A8h A6 444 428 4 AT 385 381 330 340 X300 A 340 299 2
19 W07 79 S92 S27 AES  AS6 434 408 401 81 376 3 340 3W 321 3l 30 289 278
20 o 699 582  SI1 476 - 447 426 aDe 396 AMS A 30 M\ @ AR 3@ e s . 2@
a1 931 659 STH  shy  Ast AW 48 4@ 18 AT A0 343 W 348 365 2% 2s. 273 26
! a1y 681 565 00 461 A32 411 A 1A 110 154 146 iR 08 298 m 117 266 255
3 9fY 673 SSB 485 454 426 405 3 375 3s 347 30 3@ A@ ;2@ 91 260 248
2 055 686 852 450 449 420 399 AR3 A6 I %2 325 386 297 A7 Im 3s 155 I
28 0Al 660 W6 - A8F a3 4JS X4 A28 a8 A Ay, 32 3480 2% 2R ;. AR ash 2R
26 o4 654 341 479 4.18 440 1a 313 REV um 1.8 N 19 287 277 267 156 245 233
P 9% 649 Si6 474 434 44006 1ES RG] R Aas 1R am 291 283 173 263 237 241 225
o oM &M 33 470 430 4m 381 383 3% ML 325 3w 2E 2B 1sv 2% Mg iy 4oy
be ] 9 HAD 528 466 4.26 198 nn 161 1Ak 11K 121 104 286 16 266 256 145 £33 221
L] 214 %] L4 462 423 105 1.0 158 148 a8 118 301 282 273 .63 251 14 23 .18
A RE) adrn 498 4,37 159 an 851 LR LY 23 112 285 278 260 250 240 230 18 246 323
(] (W] L] Alh 404 16 549 i B | 101 250 1714 257 239 b . ] 219 208 L9 P83 L6
(] RiN A8 1] LR U 192 .55 A28 (L) 204 %1 LS| 1% 237 219 2400 LYs 157 175 €] 143
- Ta L0 138 3 335 LY 100 p gl p v p iy 200 219 2 190 1.79 167 153 1.36 10D

98ty

61




R

4386

878 aprenDicTS

TABLE E. 10

e

The Standardized Normal Distribution
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