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Department : Mathematics
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General Instructions

1. Read all instructions carefully before answering the questions.
2. This question paper consists of 6 questions in 5 pages.

3. This question paper consists of two parts: Part 4 and Part B. Part A is compulsory.
Part B consists of five (05) essay type questions of which three (03) are to be
answered.

4. All questions carry equal marks.

5. Answer for each question should commence from a new page.

6. Involvement in any activity that is considered as an exam offense will lead to
punishment

7. Use biue or black ink to answer the questions. ,

8. Clearly state your index number in your answer script
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PART A (Question 1 is compulsory)

(1) State whether the following statements are true or false, In each case, give
reasons for your answer,
(i} IfA and B are mutually exclusive events, then they are not independent events.

(i)  Ifanewbom baby is above the 99th percentile in weight, then that baby is
heavier than 99% of all babies.

(iii) ~ While the range is affected by outliers, the inter quartile range is not.

{(tv)  For a data set having only negative values, both the mean and standard
deviation will be negative.

(v) Ifseveral frequency distributions are constructed using different class intervals
for the same data set, the distribution with the widest class width will have the

same number of classes as the other frequency distributions.

PART B (dnswer 3 questions only)

(2) A group of students has carried out a study to identify the factors affecting the
selling price of a house in a particular area. They have collected the data on two
hundreds houses. The description of data collected is as follows,

V1. Selling price of the house (in hundred thousand rupees)
> : Number of bedrooms
V3 1 Area of the house (in square feet)
Ve : Availability of a garage
{0:No; 1: Yes)
Vs : Distance from the centre of the city (in km) .
(1:less than S km;  2: 5-10km; 3 more than 10 km)

(1) Classify the variables as qualitative or quantitative.
(i) Classify the quantitative variables as discrete or continuous.
(1ii) Classify the data as nominal, ordinal, interval or ratio. '

(iv) The following table summarizes the data collected on the variable ¥; of the
sample of houses.
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Selling Price (in 100 000 rupees) ; Number of houses
20 -39 36
40 -59 : 51
60 -79 70
80 -99 a3

a} A house with price exceeding Rs.500 0000 is considered as a “Quality
house”. Construct a suitable graphical summary that can be used to

estimate the percentiles of the data.

b) Using the above graph, estimate the percentage of quality houses,

(3) A test consists of 4 algebra questions, 4,8,C and D, and 4 geometry questions,
G HIand J

The examiner plans to arrange all 8 questions in a tandom order, regardless of

topic.
() (a) How many different arrangements are possible?

(b} Find the probability that no two Algebra questions are next to each other

and no two Geometry questions are next to each other,

)
Later, the examiner decides that the questions should be arranged in two sections,

Algebra followed by Geometry, with the questions in each section arranged in random

order.
(i) (a) How many ditferent arrangements are possible?
(b) Find the probability that questions 4 and H are next to each other.

(c) Find the probability that questions B and J are separated by more than four

other questions.
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{4) Customers are used to evaluate preliminary product designs. In the past SUrveys,
95% of highly successful products received good reviews, 60% of moderately
successful products received good reviews, and 10% of poor products received
good reviews. In addition, 40% of products have been highly successful, 35%

have been moderately successful, and 25% have been poor products.
Y poorp

(i) State the theorem of total probability and Bayes’ theorem.
(i) What is the probability that a product attains a good review?

(ifi) [fa new design attains a good review, what is the probability that it will be

a highly successful product?

(tv) Ifa product does not attain a good review, what is the probability that it will

be a highly successful product?

(5) The probability of a coin turning head up when tossed is 0.3. Suppose the coin
only lands either head up or tail up. A game is played as follows. First the coin is
tossed. Then, if the head turns up, the player gets a score of 10, If the tail turns up,
the player is given a chance to roll a fair die with faces marked with 1,2,2,3,4 and
6. The score will then be the number of the die on the face turning up.

Let X be the random variable that denotes the score of the game.
1) Write down the possible values of X. y
it) Write down the probability mass function of X,

iii) Let 4 be the event that'the score is even. Find the probability of 4.

iv) Let B be the event that the score is greater than two. State whether each of the
following statements is true or false. In cach case, give reasons for your
answer. ' '

a) The events 4 and B are independent.
b) The events 4 and B are mutually exclusive.

c¢) The events 4 and B are exhaustive.




(6) oooaEE0 T D@ oo Qe eredm £omdy rend® odw (1) ogE) SHD
£8P Dxd8e e,

eomdn G008 ogme (X) 0 1 2 3 4 15 6
P(X=x) 0.0510.201025(020]|0.15|0.10 | 0.05

1) ee» @t DSB0, almbon OxSESas 28 o0 DO,

(i) £60D Fron® 3 en 50 OE adns S 2PBnd etnm®.

(i) £omd» ond ddesd oo He® BwBMO BENEHBD.

(iv) X o Sbenesd geduiBn aom e 6@ einnmal aad 86
TR 203D,

v) X @ Dherecd =Bon qgoedan et e gllnoEl gnd 2o

SeeXER DoD®.

EETFESEE SRR L L LR L




(6) The number of telephone calls received in an office during lunch hour has the

pfobabiiity mass function given below.

Number of calls (X) 0 1 2|3 4 5 6

P(X=x) 0.05 7020 [0.25 1020 {0.15 |0.10 |0.05

i) Verify that the given function is really a probability ‘mass function,
i) Find the probability that there will be thiee or more calls,

iif) Find the probability that there will be an odd number of calls,

iv) Find the expected value of X and interpret it in relation to this study.

v) Find the standard deviation of X.and interpret it in relation to this study.
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