KATHMANDU UNIVERSITY Marks Scored:
End Semester Examination [C]

November/December, 2023
Level : B.E./B.Sc./B.Tech. Course :MATH 208
Year :1I Semester : 1 & 11
Exam Roll No. : Time: 30 mins. F. M. 120
Registration No.: Date : 9 (3 NV 2023
SECTION “A”

[10 Q x 1 = 10 marks]

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

L.

2.

10.

11.

If £ P(x) = k* - 8 then, the value of k is

IfP(x) = 0.5 and x =4, then E(x) =

If X is the discrete random variable taking values 0, 1, 2, 3, where i’(X=0) = 0,
P(X=1)= 1/4 and P(X=2) = Y, then P(X=3) =

If P (B|A) =P(B) then P (AN B) is

A fair coin is tossed thrice, then, the probability of getting all 3 same outcomes is

The square of the correlation coefficient r 2 will always be positive and is called the

In a linear regression , the parameter A is termed as intercept term
and the parameter B is termed slope.

The parameters in question (7) are usually called as

What type of chart will be used to plot the number of defectives in the output of any
process? ; ' :

The lower limit of R chart is

SECTION “B>
[10 Q x I = 10 marks] N

In a week the prices of a bag of rice were 350, 280, 340, 290, 320, 310,300. The range is

260 b. 70 c. 80 d. 100




12.

13.

14.

15.

16.

17.

18.

19.

20.

The mean of a distribution is 14 and the standard deviation is 5. What is the value of the
coefflicient of variation?

a. 60.4% b. 48.3% ¢. 35.7% d. 27.8%
The sum of the relative frequencies for all classes will always equal to

a. one b. the number of classes

¢. the number of items in the study d. 100

Which one of the following variables is NOT categorical?

a. Age of a person.

b. Gender of a person: male or female.

¢. Choice on a test item: true or false. D

d. Marital status of a person (single, married, divorced, other)

A statement made about a population for testing purpose is called

a. Statistic b. Hypothesis

¢. Level of Significance d. Test-Statistic

If the assumed hypothesis is tested for rejection considering it to be true is called
a. Null Hypothesis b. Statistical Hypothesis

c. Simple Hypothesis d. Composite Hypothesis

Consider a hypothesis where Ho where ¢ = 23 against H; where u< 23, The test is
a. Right tailed b. Left tailed c. Center tailed d. Cross tailed
If a variable can certain integer values between two given points is called

a. Continuous random variable b. Discrete random vanable

¢. Irregular random variable d. Uncertain random variable

Which of the following is a Continuous random variable?
a. Number of kids in a family

b. Number of planets around the sun

¢. Number of tails tossing a coin four times

d. Life of an electric fan

Which of these shows the ordered Stem-and-Leaf Plot?
a. Stems arranged by magnitude

b. Stems not arranged by magnitude

¢. Stems and the leaves, both arranged by magnitude
d. Neither stems nor leaves are arranged by magnitude
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SECTION “C”
[3Q. x 7=21 marks]
1. What are cumulative distribution functions? If the probability density of a random variable
is given by {142+2+2)

fFX) =k(1-x%),for0<x<1
=0  elsewhere
Find the value of k and Cumulative Distribution Function F(x) and the probabilities that a
random variable having this probability density will take on a value
a. Between (.1 and 0.2 ;
b. Greater than 0.5.

2. The following table presents the annual rainfall in inches for each February from 1965 to
2006.
02,3.7,12,13.7,1.5,02,1.7,0.6,0.1,89,1.9,55,05,3.1,3.1,89,8.0,12.7,4.1,0.3, 2.6,
1.5,8.0,4.6,0.7,0.7,6.6,49,0.1,4.4,3.2,11.0,7.9,0.0, 1.3,2.4,0.1,2.8, 4.9, 3.5, 6.1, 0.1
a. Construct a stem - and - leaf plot for these data. (21
b. Compute Median {2)
¢. Obtain Quartiles - [2]
d. Construct a box plot for these data (1]
3. Write down the two properties of a normal distribution. [2]

In a photographic process, the developing time of prints may be looked upon as a random
variable having a normal distribution with a mean of 16.28 and a standard deviation of 0.12
second. Find the probability that [3+2]
a. It will take anywhere from 16.00 to 16.50 seconds to develop one of the prints,

b. It will take anywhere at least 16.20 seconds to develop one of the prints.

SECTION *D”
[6Q. x 4 =24 marks]

4, The level of calcium in the blood in healthy young adult varies with mean about 9.5
milligrams per deciliter and standard deviation about 6 = 0.4. A clinic measures the blood
calcium level of 180 healthy pregnant women at their first visit for parental care. The mean
is X = 9.58. Is this an indication that the mean calcium level in the population from which
these women come differs from 9.5? _ [t+2+1]
a. State the null and alternative hypothesis.

b. Carry out the test and give P-value, assuming that ¢ = 0.4 in this population. Report
your conclusion.




Samples of two types of electric bulbs were tested for length of life and following data
were obtained:

Type I Type I1
Sample number 8 7
Sample means 1,234 hrs. 1,036 hrs.
Sample Standard dev. | 36 hrs. 40 hrs.
Is the difference in the means sufficient to warrant type I is superior to type II regarding
length of life? Test at 5% level of significance. (4]
The table below gives the following information. [1+1+2]
Sample #1 Sample #2 Sample #3 Sample #4
X =151 X =150 X =152 X =153
R =.03 R=.02 R = .04 R =.03
n=>5 n=5 n=2>5 =5

What are the values of UCL, CL and LCL of X chart?

What are the values of UCL, CL and LCL of R chart?

c. Draw X chart and R chart and test whether the mean and range are within the control
limits

S0 o

OR

An article in the journal of testing and evaluation presents the following 20 measurements
on residual flame time (in seconds) of treated specimens of children nightwear:
9.85,9.93,9.75, 9.77, 9.67, 9.87, 9.67, 9.94, 9.85, 9.75, 9.83, 9.92, 9.74, 9.99, 9.88, 9.95,
9.95, 9.93, 9.92, 9.89.

Construct a 95 % confidence interval on mean residual fame time.

In certain experiments, the error made in determining the density of a silicon compound
is 2 random variable having the probability density

f(x) =25,-0.02 < x < 0.02

=0, elsewhere
Find the probabilities that such an error will be :
a. Find the cumulative distribution function f(x) (2]
b. Between -0.005 and 0.005 3]

The blood type distribution in a certain country is type A, 41%,; type B, 9%; type AB, 4%;
and type O, 46%. It is estimated during World War I1, 4% of inductees with Type O were
types as type A; 88% of those with type A were correctly typed; 4% with type B were typed
as A; and 10% with type AB were typed as A. A soldier was wounded and brought to
surgery. He was typed as having type A blood? What is the probability that his true blood
type? [4]




10.

11.

12.

13.

14.

26 MOV 2023

The data represents the age in months of children and their mean daily dietary calorie
intake. [1+2+1]

| Age (P) |14 {16 16 20 20 24 30 32 34 36

Mean 86 1867 |870 |837 880 (900 [950 |950 960 |930
Cal(Q) |0

a. Display the data on a scatter plot and interpret it.
b. Obtain the regression coefficient from the scatter plot.
¢. Obtain the regression equation of Q on P.

SECTION “E”
[5Q. x 2 =10 marks)

The mean of a binomial distribution is 3 and variance is 3/2. Find the probability of not
success.

In a2 process for manufacturing glassware, glass stems are sealed by heating them in a flame.
The temperature of the flame varies a bit. Here is the distribution of the temperature X
measured in degree Celsius-

Temperature | 5400 5450 . | 5300 5550 5600
Probability | 0.1 0.25 0.3 0.25 . 0.1
Find the E(X)

Suppose that X has a normal distribution. What must be the standard deviation of this
distribution be if the probability of the random variable being more than two units away
from mean (on either side) is 0.40.

Find the coefTicient of correlation, if the coefficient of determination is 0.64.

Write short notes on Discrete random variable.
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Table 1) Cumulwiive Stendard Normal Distribati

0(;] = J:- #(’"hdﬂ .

z 0.00 0.01 0.02 0.03- 0.04 p

0.0 0.500 00 0.503 99 0.507 98 05197 051595 00
0.] 0.53983 0.54379 0.347 76 i 0.55557 0.1
0.2, 0.579 26 0.583 17 0.587 06 0.590 95 050483 02
0.1 05179 6N N 0625 5) 0.629 30 063307 03
0.4 063342 0.659 10 066276 0.566 40 067003 04
0.s 0.691 46 0.694 97 0.698 47 0,701 94 0.705 40 0.5
0.6 012375 0.72907 011 0.735 65 073891 06
0.7 075003 0.761 15 0.764 24 0.767 30 077035 07
0.3 0.788 14 0.791 03 0.793 89 079673 079934 08
0.9 04159% 0.818 59 0.821 21 082381 08263% 09
) 084134 084378 0.846 13 0.848 4% 08508 Lo
L1 0.8643). 0.866 50 0,868 64 087076 087185 11
1.2 0.88493 0.806 86 088877 0890 65 089288 12
L3 4.903 20 0.504 90 0.906 38 0.908 24 0.909 88 1.3
14 091924 092073 0.922 19 0.923 64 092506 1.4
1.5 093319 0.934 48 093574 0.936 99 093822 15
1.6 054520 0.946 30 0.947 38 0.948 43 094950 1.6
L7 095543 093637 095728 093510 093907 1.7
1.8 0.964 07 0.964 83 0.965 62 0.966 37 09671 18
1.9 097128 091 9 097257 097320 097381 1.9
2.0 0977238 097778 09781 0.978 62 097932 20
11 0982 14 098257 0,983 00 0.983 41 098382 21
22 0.986 10 0.986 43 098679 0.997 13 098745 22
2.3 098928 0.989 56 0.989 83 0.9%0 10 09903 2.3
24 0.991 80 0.992 02 099124 0.99245 099266 24
2.5 099179 0.993 96 0.994 13 0.994 30 099446 2.5
2.6 0.995 34 0.995 47 0.995 60 099573 099585 26
17 0.996 33 0.996 64 0.996 74 099683 099693 17
2.8 0.997 44, 0.997 32 0.997'60 0.997 67 0997M 28
29 0.9%8 0.998 19 059813 0.998 31 09983 29
2.0 am_g 0.998 69 0.998 74 0.998 78 099882 3.0
31 099903 0.999 06 0.999 10 099913 oo Ils 31

32 0999 31 099934 | 099936 0.999 38 099940 3.2

I3 . PR 0.999 53 0.999 53 0999 57 0999358 13

24 0.99066 0.999'68 0.999 69 0.999 70 099971 34

3s o977 0.99978 099978 - 0959979 099980 1S

16 0.599 84 099985 . 09948 0.999 85 099986 36

37 0.99% 89 0.99990 0.999 90 0.999 90 09999t 37

3.8 099993 099993 0,999 93 0.999 94 099994 18

3.9 0.999 95 0.999 95 0.999 96 0.999 96 0.99996 39

{continwes)

W 602  Appendix
Table 1l Cumulstive Standard Normal Distibution {continwed)
] l ",ndu
o= |_ T
z 0.0% 0.06 007 0.08 0.0% :
00 051994 052392 0.527 90 053188 0.535 a: g ||1
0. 0.559 62 0.563 56 0.567 49 0.57142 0.575 3
0.2 0.598 1 0.602 57 0.606 42 061026 061409 02
03 0.636 83 0,640 58 0.644 31 0.648 03 065173 g :
0.4 067364 0.677 24 0.680 82 0684 38 0468793 o
05 0.708 84 0226 .15 66 0.711904 0.722 40
0.6 074215 074537 0.748 57 075173 0.754 90 o:
" 02 077137 071637 0.779 38 076230 07851 o
0.8 0802 M4 0.005 10 0.807 85 081057 081327 03
09 0.828 94 083147 0B 0.836 46 0.83891 09
1.8 0.853 14 0.855 43 0.857 69 08599 086214 10
11 0.87493 037697 0.679.00 0.581 00 088297 L1
12 0.994 35 0.896 16 0.897 96 0.8% T 090147 12
13 091149 091308 0.914 65 091621 09773 13
L4 0.926 47 052785 092012 0.930 56 053189 14
L5 0.939 43 094062 094179 094295 094408 15
16 0.950 53 0.951 54 0.952 54 0.953 52 003448 16
L7 0.959 94 0.960 80 0.961 64 0.962 46 0906327 17
1.8 0.967 84 0.968 56 0.969 26 0.9699% 097062 18
19 0.974 41 0975 58 0.976 15 097670 19
2.0 0979 92 0.960 30 0.980 77 098 M 098169 20
2.1 0984 22 0.984 61 0.98% 00 0.98537 GOB5 74 21
2.2 098778 0.988 09 0.988 40 0.988 70 098898 22
23 0.990 61 0.990 86 0.991 11 0.991 34 o058 23
2.4 099286 0.99305 059324 0.993 43 09361 2 ;
2.5 0.994 61 0954 77 0594 92 0.99506 099520 2
2.6 099598 0.996 09 0.996 21 0.996 12 0.996 43 ::
. 17 0.997 02 0997 11 0.997 20 0.99718 0.997 36 o
28 0.99781 0.997 88 0.997 95 0.998 01 0.998 07 2
29 0.996 41 0,998 46 0.998 51 0.998 56 0.996 61 1
2.0 0.998 86 0.598 89 059893 0.99897 0.999 00 :
N | 0.999.18 0.999 2t 0.999 24 0.999 26 0.999 29 :1
32 0.999 42 0.999 44 0.999 46 0.999 48 0.999 50 5
33 0.599 60 0.999 61 0999 62 0.999 64 099965 =
3.4 099972 099973 099974 0.999 75 0.999 76 o
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