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, SECTION "A''

[l0Q' ' l= l0marks]

Fill in the blanks space(s) by most appropriate word(s) or symbol(s).

l. If two variables oppose each other then the correlation will be

I 2. A perfect negative correlation is signified

3. The best fitting line is one for which the sum of squares of error is

4. The number of patients treated in a dental office on Mondays was recorded for ll weeks.
What are the mean. median, and mode for this set of data?

5,17,29,29,29,15, 13, lg, 10, 16.20

5

6

If we reject a true null hypothesis we say that error has been made.

The null hypothesis for an experiment comparing the mean effectiveness of two methods
ofpsychotherapy is

An investigator quantifies her uncertainty about the estimate of a population mean by

reportingll'.. The size of this confidence interval is

The variance of a binomial distribution with parameters n and p is

The probability of not rolling any 6's in four rolls of a balanced die is

10. The normal distribution is symmetri c about

SECTION "B''
[10 Q.x I : l0 marks]

I I . If a random variable X has probability density function

7

a
8

9

"f (*) = Q'-+r+s) 0SxS5

x<0orx>5

3

50
0

Then, the mode of X is:. ..

a.0 b. I c.2.5 d.5

Exam RollNo. :



The mean of adistribution is l4 and the standard deviation is 5. What is the value of the

coeff rcient of variation?
a. 60.4% b.48.3% c. 35.7Yo d.27.8%

The middle value of an ordered array of numbers is the-
a. Mode b. Median c. Mean d. Mid Point

Which of the following divides a group of data into four subgroups?

a. Percentiles b. Deciles c. Median d. Quartiles

The number of accidents in a city during 2010 is?-
a. Discrete random variable b. Continuous random variable

c. Qualitative variable d. Constant

16. A coefficient of correlation is computed to be -0.95 means that

a. The relationship between two variables is weak

b. The relationship between two variables is strong and positive

c. The relationship between two variables is strong and negative

d. Correlation coefficient cannot have this value

t7 lf the function f(x) = 4x represents a probability density function, then which of the

fbllowing could be the domain of f ?-
t;.,t L

a.0<x<7 b.0<x.J, c.-0.5<x<0.5 d.0<x<0.25

l8 A box-and-whisker plot does not sholv the

a. Mean b. Median c. Third quartile d. First quartile

Match the following group I (charts) with group 2 (use) and select the correct

12.

13.

t4

l5

l9

a_

option-

l. R chart
2. C chart
3. P chart -----

a. 1296

----A. study the number of defects per unit
size of variable is studied
dispersion of measured data ?

4. X chart -----D' defective units produced per subgroup

A.l-A,2-8,3-D,4-C
B. l-c,2-D,3-8,4-A
c. l-A,2-D,3-8,4-C
D. l-c,z-A,3-D,4-B

20. The probability of not rolling any 4's in four rolls of a balanced die is

625 1295 671

b. 1296 d. 1296c. 1296
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SECT rcrr

[3Qr7=2lmarks]

The time it takes to complete a task (in hours) is a random variable X with probabilitv
density function. 

U+2+2+21

l0cxr

9c(l -r)
0

0Sx<0.6
0.6<xSl.0
elsewhere

o
./'(x) =

r,vherecisaconstant.
i. Find the value of c.
ii. Sketch the graph of this distribution.
iii. Find the probability that the time taken to complete the task will be:

a more than 0.8 hours
b between 0.4 and 0.8 hours

An agricultural scientist planted alfblfaon several plots of land, identical except fbrthe soil
pH. Following are the dry matter yields (in pounds per acre) fbr each plot. iz * z + z+l)

pH Yield

4.6

4.8

5.2

5.4

5.6

5.8

6.0

r 056

I 833

t629

t852

t783

2647

2t3t

2

)

a. Construct a scatter plot of yield (y) versus pH (x). Verify that a linear model is
appropriate.

b. Compute the least squares line fbr predicting yield from pH.
c' If the pH is increased by 0. I , by how much would you predict the yield to increase or

decrease?
d. Predict the yield for a pH of 5.5

t.



J The thickness, in mm. of metalwashers is measured on samples of size 5. The fbllowing
table presents the means, ranges and standard deviations for 20 consecutive samples. [4+3]

Sample x R S

I

2

J

4

5

6

7

8

9

t0
n
t2
l3
t4
l5
l6
t7
l8
l9
20

2.49
2.45
2.51
2.53
2.49
2.44
2.44
2.42
2.42
2.47
2.54
2.45
2.54
2.55
2.50
2.53
2.58
2.59
2.60
2.56

0.t2
0.17
0.13
0.25
0.1 I

0.1 I
0.12
0.l8
0.08
0.06
0.19
0.09
0.21
0. r0
0.25
0.1 I

0.l6
0.09
0.12
0.14

0.07
0.06
0.06
0.09
0.06
0.06
0.05
0.06
0.05
0.02
0.07
0.04
0.07
0.05
0.08
0.04
0.07
0.03
0.05
0.06

The means areX = 2.505,R = 0.L395 andS = 0.057

a. Calculate the control limits fbr the R chart. Is the variance under control? If not,

delete the samples that are out of control and recomputed X: and R

b. Based on the sample range R, calculate the control limits for the X chart. Based on

the control limits is the process mean in control? If not, when is it first detected to be

out of control?

t

SECTION "D"
[6Q., 4=24 marks]

Apply the concept of normal distributions to solve the following problems

a. Find P(X S 2l) if X - N( 15,5).

b. Find P(170<X5190) if X-N(175,10)
c. Find o2 if x - N( 18, o2) and P(x z 221: g.rO

t
4

5

ll+ l+21

Each hour, a l0 m2 section of fabric is inspected for flaws. The number of tlaws observed

for the last 20 hours are as follows: 12+ 2l

38 35 35 49 33 48 40 47 45 46

4t 53 36 41 51 63 35 s8 55 s7

a. Compute the upper and lower control limits for c chart.

b. ls the process in control? If not, when is it first detected to be out of control?



7

6

8
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r0.

A
0.

a.

b.

:1\i' ' ': ?i-Ii1
i\.\i:

A 99% confidence interval fbr a population mean based on a sample of size 64 is
computed to be (16.3, 18.7). How large asample is needed so that a99%oconfidence
interval will specify mean to within +l.0?

It is thought that a new process for producing a certain chemical may be cheaper than thecurrently used process. Each process was run 6 times. and the cost of producing l00L of
the chemical was determined each time. The results in dollars were asfollows:-
New Process: 5 I 52 55 53 54 53
Old process: 50 54 59 56 50 5g
Can you conclude that the new process is as consistent as the old process? Can you
conclude that the mean cost of the new method is less than that of the old methods? Test
at o:0.05 

L2+Zl

sample of 87 glass sheets has a mean thickness of 4.20mm with a standard dev
l0 mm.

Find a 98% confldence interval for the population mean thickness.
What is the level of the confidence interval (4.1g5, 4.215)?

iation of
[2+21

o A certain surgical operation on the knee is successful 95oh of thetime. Twelve people
have this operation.

? What is the probability that the operation will be successful in all l2 cases?b' What is the probability of at leasi one of the operations being unsuccessful?

SECTION "E"
[5Q." 2 -- t0 marks]

Suppose an instant lottery ticket is purchased for Rs 20. The possible prizes are Rs 0, Rs
20' Rs 200, Rs 2000' and Rs 10000. Let Z be the random variable represenring the
amount won on the ticket, and suppose Z has the fbllowing distribution:

Z 0 20 200 2000 I 0000

P(Z) 0.2 0.05 0.001 0.000 t

Determine P(0).

For the Sum given in Q 10, determine E(z) and interpret its meaning. How much should
you expect to gain or lose on average per ticket?

Specifications for an aircraft bolt require that the ultimate tensile strength be at least
l8kN'Itisknownthatl}Yooftheboltshavestrengthslessthan l8.3kNandthat 5yoof
theboltshavestrengthsgreaterthan lg.T6kN. ltisalsoknownthatthestrengthsofthese
bolts are normally distributed. Find the mean and standard deviation of the sirengths.

For Question no. l2 proportion of the bolts meets the strength specifications?

A continuous random variable X has the pDF (x) : 2 x if0 S x < l. Find the cumulative
distribution function (CDF) lor X.

I
ll.

l2

I3.

t4.
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Ihble V Percenrage Points of the F Distribution (continued)
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