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[This question paper contains 8 printed pages.]

Your Roll No................
Sr. No. of Question Paper : 5210 J
Unique Paper Code 1 2274001202
Name of the Paper : Basic Statistics for Economics
Name of the Course :  Common pool of GE
Semester : 10
Duration : 3 Hours Maximum Marks : 90

Instructions for Candidates

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

2. All questions’in Section-I are mandatory. Attempt all sections by selecting any
two questions from Sections — II, III and IV each.

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

4. All questions in Section-I carry 15 marks. All questions in Section-II, III, IV
carry 10 marks.

5. Use of simple calculator is allowed.

6. 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 I
Attempt all Questions. (2x15=30)

1. (a) Consider the following dataset representing the scores of 10 students in a
mathematics exam: (2.5+2.5)

| Scores: [ 5265 [70 [80 |90 |72 [88]|60|75]95]

(1) Calculate the range of the scores.

(i) If the lowest score (52) was mistakenly recorded as 30, how would
the range change?

(b) Calculate the mean, median, standard deviation, variance and coefficient of
variation for the following dataset: (2x5)

|Marks: |8 |10 |12 |10 [14 |15 [10]9 |

(For PwD Students only)

(b) Discuss the concept of Measures of Central Tendency in statistics. Explain
the three main measures: Mean, Median, and Mode, including their definitions,
formulas, properties, and when to use each measure. (10)

2. (@ (1) What is skewness in a data distribution? Explain the difference between
positive and negative skewness with examples. (5)

(i) Compare and contrast Chebyshev’s Theorem with the Empirical Rule.
In what situations would you use each? (5)

(b) What is a histogram? Explain its purpose in statistics and draw a histogram

for the following frequency distribution: (1+1+3)
Class Intervals | 0-5 5-10 10-15 15-20
Frequencies 4 6 10 5
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(For PwD Students only)

(b) Define a histogram and explain its construction, interpretation, and significance

(b)

in statistical analysis. 5)
Section II
Attempt Any Two. (2x10=20)
3. (a) A box contains 3 red balls, 2 green balls, and 1 blue ball. One ball is
drawn at random from the box. What is the probability of the following
events? (2+2+2)
(i) Drawing a red ball
(i) Drawing a green or blue ball
(iii) Drawing a ball that is not red
(b) IfP(A) = 0.4, P(B)=0.5, and P(A nB)=0.2, find P(A U B). 4)
4. A card is drawn from a well-shuffled deck of 52 cards.
(a) What is the probability that the card is an ace or a king?
(b) Ifitis known that the card drawn is a red card, what is the probability that
it is a heart? (5+5)
5. (a) State the Multiplication Theorem on Probability for independent events.

(4)

A factory has two machines, Machine A and Machine B. Machine A produces
60% of the total items, and Machine B produces 40% of the total items. It
was found that 2% of the items produced by Machine A are defective, while
5% of the items produced by Machine B are defective. An item is selected
at random and found to be defective. What is the probability that it was
produced by Machine B? (6)
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Section II1

Attempt Any Two. (2x10=20)

6. (2

(®)

(b)

(b)

Define correlation in statistics. Explain the meaning of the correlation
coefficient and interpret its possible values. (5)

A factory produces LED bulbs, and it is known that 90% of the bulbs pass
quality inspection. A random sample of 10 bulbs is selected. Let the random
variable X denote the number of bulbs in the sample that pass the quality
inspection. Assuming the selection follows a binomial distribution, answer the
following: (2.5+2.5)

(1) What is the probability that exactly 8 bulbs pass the inspection?

(1)) Find the mean and standard deviation of the distribution.
(For PwD Students only)

Define Binomial Distribution. Explain its assumptions, formula, and statistical
properties. Also, illustrate its application with a suitable example. (%)

The mean height of students in a class is 160 cm with a standard deviation
of 5 cm. Assuming a normal distribution, find the probability that a student
selected at random is taller than 165 cm. 4)

The random variable X represents the number of heads obtained when a fair
coin is tossed three times. (3+3)

(1) Construct the probability distribution of X.

(i) Find the variance Var(X) of the distribution.

8. The time, in minutes, it takes for a customer to be served at a coffee shop

follows a uniform distribution between 5 minutes and 15 minutes.

(2.5+2.5+5)
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11.

(a)
(b)

(©)

5

What is the probability that a customer will be served in less than 10 minutes?

What is the probability that the customer will be served between 7 and 12

minutes?

Find the expected service time and the variance of the service time.

Section IV

Attempt Any Two. (2x10=20)

(a)

(®)

(a)

(b)

(2)

In hypothesis testing, two types of errors can occur when making decisions
about the null hypothesis. Define Type I error and Type II error, and explain
their implications in the context of hypothesis testing. (5)

When is the t-test used instead of the z-test in hypothesis testing? 5)

The average weight of a random sample of 36 packets of sugar is 1.02 kg
with a known population standard deviation of 0.06 kg. Find the 95%
confidence interval for the population mean. (5)

What is a p-value? How is it used in the decision-making process of

hypothesis testing? ' (5)

A college claims that the average time students spend on online learning
platforms is at least 15 hours per week. A researcher believes that students

are spending less time than claimed. 5

(i) Identify the null hypothesis (H ) and the alternative hypothesis (H,) for

this scenario.

(i) What type of test would be appropriate for this situation — one-tailed
or two-tailed? Explain briefly.

(b) Explain the steps involved in testing a statistical hypothesis. (%)
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1L (F) TR S e F 10 DE B JARl B @ G FeAfRad SeRic | R
TG : (25+25)

ol 52165 |70 |80 |90 |72 |88|60|75]|95

(i) sfeRl =Y I&T St OET AR
(i) af¥ TR 9 3ih (52) Y TRl A 30 B €T W IO [RAT AT oA, A A D

TEer ?
(@) FrfaRaa Tere & fog e, g, wFe e, e sk R & aone
T Y (2x5)

lstsp: |8 10|12 ]10 |14 |15 [10]9

(Gaer e == @ fom)

() wikeTeit § TaE TgT & A9 & STEUROT W A1 W e Al S SR
SHRITE e, AR 3R Tgeich, Sl IRAISIY, T, T[0T iR Wedlh A9 <l ST
& FHET Bl (10)

2. (@) (i) Ter Rreror § s w0 27 Sl & 9 UhReIs SR TSRS ST

T A AR AR RS (5)

(i) =T & W A T ST I ¥ RT3 TG S S9N

Rafedl ¥ AR ? (5)

(@) e == 37 wiReml & @@ St A o diw Sk Feliaa smaf

o & fore v fowhm sl (1+1+3)
T ST | 0 5710 10-15 15-20

ST 4 6 10 5
(o feaw o= @ Rw)

(@) o™ = aRate AR sk wiRers e ¥ gae Fe, amen sk 9w
= =S R ()
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sl o a1 & ITR AT | (2x10=20)
3 (F) TH e ¥ 3 A WS, 2 BU S 3K 1 et e Bl 96 ¥ T AT Aghed T o
Tt S B FferiRae Seesh ot T R 87 (2+2+2)
(i) s e Feem
(i) B o “ent e FewrEn
(iil) T e FeEET St A« T B

(@) afe P(A) = 0.4, P(B)=0.5, and P(A " B) =0.2, find P(A U B) 9@ &ifo@l  (4)

4. 52 FR D TH IS WE ¥ B T IF ¥ TF FE AT o B
(=) o e ® foR o s A en 27
(@) aft a7 7w 2 f5 Femn ™ w R 9 w1 2, T g 2 9w el 80
(5,5)
5 (F) @da gl & o miRea | oW REa aa=g (4)
(@) ue e W o WA 3, W A SR WE B, W A S a3 Sl 60% ITE SRl
¥, 3R W B |/ TSN AT 40% ITAET el 81 TS IR T fF AT AR
I TG A § 2% AN 8, SalE wET B ER Seied g A ¥ 5% HAqU
Tl v a5 N AGRSE T Y AT O 8 S AU IR WA S| T [ B

I8 WEI B ERT Scieq @ 8 A7 (6)
wg I
TS & U g | (2x10=20)
6. () wifcaatl ¥ wedse sl TN AR Gedse TUIE H 37 e A AR 96
el W 9 e SR (5)

(|) T HREFT TeaEsl e SR 8, IR 98 WG 8 & 90% e uiEen e | e
B R F) 10 TE& A U AGRSHF T T 0w 21 AT g 1 AGSE W
X T ¥ eal Gl Y S § W uE FREe § 99 B 81 98 A9 8¢
for o fove faRor =1 sreRer e €, FeAlieg & SR 3 (25+25)
(i) == GE 2 fF St 8 e Fden § U 8 e ?
(i) TR W wWem SR A e T SIRE)

(Gad e o= @ fow)
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(@) faue e =t aRaite SAivm @@t Traast, 99 SR wRkesE O S e
FIR AT &, T IUgFd IS & A TEd AT Sl W Sl (5)

7. (%) U el ¥ SE N SiEd Sas 160 ¥ B, e wwe e 5 99 71 9w
foreRwr a0 g8, v E T ik fr agfew @ ¥ g T e 165 ¥ ¥

s W 2 (4)
(@) agRe® W X, Fre Res & O 9R S8 | W< 8N a RRE S0 9@ &l
3itar 21 (3+3)

(i) X = ST &R S
(i) foemer &1 o Var(X) 1@ Hi®1

8. hIwH! TT A WMEH Tl a1 o § oW aren &, Feel 9, 5 FFe 3k 15 fee & S o
T TSR0 T STERT el B (25+25+5)
(%) = S 2 f wmEe @ 10 Bee ¥ o v ¥ S & we?

(@) = S & fF e @ 7 iR 12 TFe & 9 dar & weEn?
() niftm ¥ T SR AT TR H R A7 R iR

s IV
el 1 & ST ST | (2x10=20)
9. (=) IReFeT T U ¥, TET IRFETT H IR | U A W 3 WRR i Fiedl o aehal
T ¥R 13 ik W 11 3t At aReifte i, sk uRerear uerr & wof &

I Figart 9 sren SRl (5)
(@) IReFeT T T A 2~ A & T - TAE0T T ST e S o 37 (5)

10. (F) 1 & 36 el & U AGRSH T H Naw a9 102 e 8, St w1
SFEE AFE e 0.06 UM 3| ShEen e @ e 95% fRmaw ot

A R (5)
(@) p-9F 0 27 TRepeqT TS i Pk I <l wishar F et ST 6 A St
g7 (5)

N (&) U S & 6 2 5 9 SiFET e ©enid R bt w9 ¥ %9 15 1S
i e oo Sl vw N S am T s Y eE R T (5)
(i) =@ uRgea =& Torg 9 IRepew T (H,) 3R Jefcass aRepea (H,) 9 w89

il
(i) =@ Rt & Torg fore wenR =T Te1T S9geT BT — T - U9 ool 1 - U
7 G X
(@) wiRereia IReFeaT & TAST i M TN hl RS QI (5)
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