MTH302 Long Solved Questions

If you toss a die and observ e the number of dots that appears on top face then write
the events that the even number occurs.

Solution:

Number of Possible outcomes = 6
Number of Events = 3

P= Number of events/Number of all Possible outcomes .
P=3/6

Question No: 43 (Marks: 2)
Define Cumula tive Poisson distribution.

Solution:
A cumulative Poisson distribution is used to calculate the probability of getting atleast n successes in a
Poisson experiment. Here, n is the Poisson random variable which refers to the number of success.

Formula:
Px<n)=P(x=0)+P(x=1)+..+P(Xx=n)

where, P(x = 0) and P(x = 1) is calculated using Poisson distribution formula.

Question No: 44 ( Marks: 3)

Four
friends take an 1Q test. Their scores are 96, 100, 106, 114. Which of the following
statements is true? Give reason .

[. The mean is 103.
[I. The mean is 104.

lIl. The median is 100.
IV. The me dian is 106.

(A) | only
(B) Il only
(C) I only
(D) IV only
(

E) None is true
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Solution:

The co rrect answer is (B). The mean score is computed from the e quation:
Mean score =Xx /n= (96 + 100 + 106 + 114) / 4 =104

Since there are an even number of scores (4 scores), the median is the average of the
two middle scores. Thus, the median is (100 + 106) / 2 = 103

Question No: 45 ( Marks: 3)

What is the probabi lity that a bag filled by the machi ne weighs less than 515 g?
z=(515-510)/2.5=2.0
( Use the table given below )

Solution:
Method is available in Lecture 40.....

=0.5+0.4772=0.9772

Question No: 46 ( Marks: 3)
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State three important proper ties of regression line

Solution:
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There are three important properties of regression line are as follows.\
Slope
Intercept
Straight Line
Slope:
The slope is the vertical distance divided by the horizontal distance between any two points on
the line, which is the rate of change along the regression line.

_ N xy—. 00 Y)
(nY % -2 %)
Intercept:

Use the INTERCEPT function when you want to determine the value of the dependent variable
when the independent variable is 0 (zero).

b

Straight Line:

The simplest is the Simple Linear. Regression Model or a relationship between variables that can
be represented by a straight line equation.
Y=a+bX

Question No: 47 (Marks:5)

Calculate the mean , median and mode for the following set of data 5, 6, -5, 8, 19, 2, 1,
6, 25

Solution:

19
25
67

Question No: 21 ( Marks: 2)

Define the Null Hypothesis.
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ANS: Null hypothesis is a scenario which explain a given set of data. It is tested to determine whether
data provides sufficient reasons to pursue some alternative hypothesis.
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It is a hypothesis that states there is no difference between 2 or more sets of data.

Question No: 22 ( Marks: 2)

A
coin can be tossed in 3 ways. A die can be thrown in 6 ways. A coin and a die together can be thrown in
L..3X6=18.......... ways.

Question No: 23 ( Marks: 2)

Find harmonic mean (HM) of 10,12,14,17.
ANS: Harmonic mean,HM = n/(1/x1 + 1/x2 + 1/x3 + 1/x4 +...... +1/xn)

N=4

X1=10
X2=12
Xs=14
Xq=17

1/x1 + 1/x2 + 1/x3 + 1/x4 = 1/10 + 1/12+ 1/14+ 1/17

1/10=0.1

1/12=0.08333
1/14=0.07142
1/17=0.05882
Sum=0.31357

Harmonic mean = 4/0.31357= 12.756

VU APEX CAMPUS vuapex.com.pk vuapex.pk

Contact Us: 0322-8877744



https://vuapex.com.pk/
https://vuapex.pk/

Question No: 24 ( Marks: 3)
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Find proportion of bags which have weight in excess of 505 g.
Mean = 500.
StDev=25¢
(For z=2.00 probability is 0.4772)

Solution:
=5-04772

=0.0228

Question No: 25 ( Marks: 3)

Given for a frequency distribution mode = 18, mean = 21.Calculate median . Using
these values comment on skewness of distribution.

Solution:
We know that,

Mean-mode= 3(mean- median)
Put the values in above equation:

21 - 18 = 3(21 — Median)

3 =63 - 3median

3median =63 -3

3median = 60

Median = 60/3

Median = 20

The distribution is moderately skewed and unimodel distribution.
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Question No: 26 ( Marks: 3)

How

many different ways can you select 2 letters from the set of letters: X, Y, and Z? (Hint: In this problem,

order is NOT important; i.e., XY is considered the same selection as YX.)
Solution:
Total number of letters = 3
Letters taken at a time = 2
Number of ways in which 2 letters can be selected out of 3 =3C, = 3!/ 2! (3-2)!

=3*2*1/ 2

Question No: 27 (Marks: 5)

many possible permutations can be formed from the word MATHEMATICS?

Solution:

Total number of alphabets in mathematics = 11
M=2

A=2

T=2

How
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Permutations = 111/ 21 * 21 * 21 *11 * 11 *1* 11 * 11
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=11!/8=4,989,600

Question No: 28 (Marks: 5)

Find
the standard deviation of 4, 9, 11, 12, 17,5, 8, 12, 14
ANS: Standard deviation for sample = sgrt[sum(X- X )¥n-1)
X = mean = (4+9+11+12+17+5+8+12+14)/9 = 92/9 = 10.22
n=9
so,n-1=9-1=8
X X-X (X- X )2
4 -6.22 38.69
9 -1.22 1.49
11 0.78 0.61
12 1.78 3.17
17 6.78 45.97
5 -5.22 27.25
8 -2.22 4,93
12 1.78 3.17
14 3.78 14.29
(X - X)?=139.57
Standard deviation = /@ =4.18
Question No: 29 (Marks: 5)
Ina
p=30,c =5
normal distribution what proportion of cases will fall between 20 and  35?
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Solution:
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1 e,((x—ht)z\

f(x) = |
) o271 <0
)
x=35-20=15
n=30
c=5
e=271828
Y
f(x) = ;2.71828_( (12(539 A
5/2(22/7) )
1512 )
foo=_ L 2.71828_'/292;( o !
™ 5./6.286 ' )
f(x) = 1 2.71828~ [225)
5(2.5072) 50 !

v

fX)= —~ 27182849
12.536

f(x) = 0.07978(0.011903)
f(x) = 0.000886278

Question No: 30  ( Marks: 10)

Form a regression line from the data below.

Departments X Y
1 26 81
2 42 95
3 16 53
14 55 43
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5 92 18
6 28 63
7 13 60
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Solution:

Departments X Y X2 X*Y
1 26 81 676 2106
2 42 95 1764 3990
3 16 53 256 848
4 55 43 3025 2365
5 92 18 8464 1656
6 28 63 784 1764
7 13 60 169 780
sumXx =272 sumY=413  sumX?= 15138 sumX*Y = 13509
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ny:azx_,_bzxz ............ (ii)

Put theValuesin Above Equation
413="Ta+b272 ....... (iii)
13509 = 272a+15138b ...... (iv)

Multiply Eq.(iii) with 272 & Eq.(iv) with 7
112336 = 1904a+73984b........(v)
94563 = 1904a +105966b........ (vi)

112336 = 1904a + 73984b
+94563 = £1904a +105966b
17773 =-31982b
17773 b

31982
b=-0.55

put thevalueof bineg.(v)
94563 =1904a +105966b
94563 =1904a +105966(—0.55)
94563 =1904a —58281.3
94563 +58281.3=1904a

152844.3 =1904a
_152844.3

a

a=280.28

Put theValueof a and bin Straight Lineequation
Y =a+bx

Y =80.28+ (-0.55)x

Y =80.28—0.55x

1504

Question No: 31  ( Marks: 10)
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following data gives the height (in inches) of eleven 9-years old boys in a primary school.

57,52, 51, 49, 55, 54, 50, 48, 53, 56, 47

The
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a) Find first, second and third quartiles.

b) Find interquartile range, Quartile deviation.

ANS:a) Data in arranged order: 47,48,49,50,51,52,53,54,55,56,57
number of data points, n =11

position of Q; = i(n+1)/4

Position of Q1= (n+1)/4 = (11+1)/4 = 12/4=3
So, Q1= 3" value
=49
Position of Q2= 2(11+1)/4 =24/4=6
So, Q2= 6" value

=52

Position of Q3= 3(11+1)/4 = 36/4 =9
So, Q3= 9" value

55

b) Interquartile range = Q3-Q1
=55-49=6
Quartile deviation = (Q3-Q1)/2
= (55-49)/2
=6/2=3

Question No: 41  ( Marks: 2)
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student is chosen at random from a class of 16 girls
and 14 boys. What is the probability that the student
chosen is not a girl?
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Solution:

Total boys + girls = 14+16 = 30
p( student is boy) = 14/30 = 7/15

Question No: 42 ( Marks: 2)

Write down the formula for Poisson distribution.( Not Excel formula )

Just as with the binomial distribution there is a formula for calculating probabilities

Solution

f (x) =( mean of number of successes in a given time period)*x . e / x!

e=2.71828

Poisson Probability Distribtion:

P(X:X) = “X e
X!

Question No: 43 ( Marks: 2)

What will be the correlation coefficient r between variables X and Y if varX=4,varY=9 and Cov(X,Y)=3
2

Solution:
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Question No: 44 ( Marks: 3)

Suppose we draw a card from a deck of playing cards. What is the probability that we draw a spade?

Solution:
Total spade cards = 13
Total cards in deck = 52

P(card of spade) = 13/52 = 1/4

Question No: 45 ( Marks: 3)

the range and median of the following set of data 1,2,5,7,5,2,5,2,2,6,9,8,7,1,5.

Solution:

Find
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To get median sorting

112 22255556 77 89
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Median =5 and 2

Range = highest value — lowest value

=9-1=8

Question No: 46 ( Marks: 3)

pollster might want to know whether or not, say, the sex, the ethnic background or salary range of a

Ifa

person is factor in his or her vote in election or for some type of legislation then justify which distribution

is best fit for this scenario?(least two sentence description )

Solution:

We prefer Normal Distribution over others due to following

It is applied in situations where data is widely distributed. We use Normal distribution on sample data to

get a better picture of large data which is not possible to collect in real life like population, scientific

research data etc. because normal distributions are much easier to analyze.

The normal distribution can be used to describe, at least approximately, any variable that gathered near
the mean In simple terms the Normal distribution is useful for study of real world distributions because in

the real world a single distribution (like height of men) is a result of other random factors. In normal
distribution we can calculate indefinite number of data.

Question No: 47 ( Marks: 5)

all the quartiles for the following data set:

Find

VU APEX CAMPUS

vuapex.com.pk

vuapex.pk

Contact Us:

0322-8877744



https://vuapex.com.pk/
https://vuapex.pk/

77, 79, 80, 86, 87, 87, 94, 99

VU APEX CAMPUS

vuapex.com.pk

vuapex.pk

Contact Us:

0322-8877744



https://vuapex.com.pk/
https://vuapex.pk/

Solution:

[86 [ 87

| 87

| 94

[99

Q1=225

Q1 = 79+.25(80 — 79)

Q1=79+.25(1)
Q1 =79+.25
Q1=79.25

_2(n+1)
4
_2(8+1)

Q,
Q,

Q,=45

Q2 = 86+ .5(87 - 86)
Q2 =86+.5(1)
Q2=86+.5

Q2 =86.5
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Q3=6.75

Qs = 87 +.75(94 — 87)
Qs = 87 +.75(7)

Qs =87+5.25
Q3=92.25

InterQuartile Range = Q;— Q,
InterQuartile Range = 92.25-79.25
InterQuartile Range =13

Qs _Ql

2
92.25-79.25

2

Quartile Deviation =
Quartile Deviation =

Quartile Deviation = 13

2
Quartile Deviation =6.5

Question No: 48 ( Marks: 5)
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Calculate number of ways, a committee of 3 people comprising the President, Secretary and Treasurer to

chosen from 8 possible candidates.

Solution:

Permutation =

(n—r)!
} 8!
Permutation= ————
(8-3)!
) 8x Tx6x5x4x3x2x1
Permutation =
(5)!
) 8x Tx6x5x4x3x2x1
Permutation =
BEx4x3x2x1
Permutation = @
120

Permutation = 336

Question No: 49 ( Marks: 5)

. . . . A=
is a Poisson random variable with parameter

P(X=2)=21

Solution:

Don’t understand this Question yet...

Question No: 50 ( Marks: 10)

If X

2 , find the probabilities for x = 0, 1, 2, 3 or more.

If a

committee of 3 people is to be selected from among 5 married couples so that the committee does not
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include two people who are married to each other, how many such committees are possible?

Solution:
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Total number of ways of picking 3 from 5 married couples or 10 people = 10C3 = 120

One set can have any five married couples =5

- The third person can be any one of the remaining 8
one married couple is already part of the select set

Total Number of ways in which the set of three can have a married couple = 5*8 = 40

No. of combination which don’t have any of married couples. = 10C3 - (5*8) = 80;

Question No: 27 (Marks:5)
What will be the correl ation coefficient r between variables X and Y if varX=4

X(x-0) (1) _

VarY=9 , No. of observ ation n=8 and

Solution:
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cov(X,Y) =

DX =X)Y -Y)
n

cov(X,Y) zé
8
cov(X,Y)=0.625

[ Cov(X,Y)
Jvar(X)var(Y)
0.625

r —

4x9

e 0.625
/36
0.625

r _ —_—,—,—,——

6
r=0.104

Question No: 28 (Marks: 5)

Ona
final examination in mathematics the mean was 72 and the standard deviation was 15. Determine the
standard scores of students receiving marks

(@) 60, (b) 93, (c) 72

Solution:
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z=-0.8

(b)93
_x-u

93-72
=
15
21

15
z=14

()72
_X-u

12-172
=

Question No: 29 (Marks: 5)

a) Write all the combinations of abcd taken 1 at a time.

Answer : 41/11(4-1)! = 4
b) Write their combinations taken 2 at a time.

Answer : 41/21(4-2)! = 4.3.2/22 =6
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c) Write their combinations taken 3 at a time.

Answer : 41/31(4-3)! = 4.3.2/3.2=6
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d) Write their combinations taken 4 at a time.

Answer : 41/41(4-4)! =1

Question No: 30 ( Marks: 10)

the standard deviation and variance for 10 randomly selected data values :

44, 50, 38, 96, 42, 47, 40, 39, 46, 50.

Find

Solution:

X (X-X) (X- X 2

38 -11.2 125.44

39 1-10.2 104.04

40 -9.2 84.64

42 -7.2 51.84

44 -5.2 27.04

46 -3.2 10.24

a7 -2.2 4.84

50 0.8 0.64

50 0.8 0.64

96 46.8 2190.24

Sum=492 Sum=2600
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Mean = ZX

Mean = 492

10
Mean(X) = 49.2

DX = %)

n

Variance =

Variance = 2600

10
Variance = 260

2
S tan dard Deviation = \/W

S tan dard Deviation = O

S tandard Deviation = \/26

S tandard Deviation =16.12

Question No: 31 ( Marks: 10)

Find
the mean, median, mode, and range for the followi ng list of values:

13,18,13,14,13,16,14,21,13

Solution:

S
=
=8
=8
=B
=
=]
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g
=8
B~

6O OHI /EH
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Mean :2

n
Mean =13_5
9

Mean =15

Median = n-+1

2
Median = 9+1
2

Median = E
2

Median = 5" Value
Median =14

Mode = Most Re peated Value
Mode =13

Range = L arg estValue — SmallestValue
Range = 21-13
Range =8

Question No: 42 ( Marks: 2)

For the marks obtained by 9 students ,given Q1 =56 marks ,Q2= 65 marks , Q3= 74 marks
Find Q.D.

Solution:

Q3_Ql
2

74 -56
2

Quartile Deviation = g
2
Quartile Deviation =9

Quartile Deviation =

Quartile Deviation =
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Question No: 43 ( Marks: 2)

Describe the difference between Poisson distribution and Cumulative Poisson Distribution.

Solution:

Poisson Distribution

A Poisson random variable is the number of successes that result from a Poisson
experiment. The probability distribution of a Poisson random variable is called a Poisson
distribution.

Cumulative Poisson Probability

A cumulative Poisson probability refers to the probability that the Poisson random
variable is greater than some specified lower limit and less than some specified upper
limit.

Question No: 44 ( Marks: 3)

Eleven subjects carried out the same task using a pocket calculator. The times (in seconds) taken were:
69, 75, 83, 58, 95, 72, 86, 88, 77, 79, 90. Find the range & median .

Solution:

[58  [69 [72 [75 |77 |79 [8 |8 [8 [90 [9 |

Range = L arg est Value — Smallest Value
Range =95-58
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Range = 37
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Median = n-+1

2
Median = 11+

2
Median :E

2

Median = 6™ Value
Median =79

Question No: 45 ( Marks: 3)

Find
the trends in the data below:

E‘_W File Edit Wiew Insert Format  Tools  Data  Window  Help

S 3o 85 B9 8= -3] e @

F7 - &

A [ B | ¢ | D | E P
1]
2
3
4 |
5 | Day Period Data Moving avgerage. Trend
B | 1 Marning 170
ril Afternoon 140 1560 1
8 | Evening 230 152
9 | 2 Marming 176 186
10| Afternaoan 152 187
11| Evening 233 1549
12| 3 Maming 182 192
13 | Afternaoan 161 195
14 | Evening 242
15|
Solution:

Actual Data — Moving Average = trend

| Actual Data | Moving average | Trend
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140 180 -40
230 182 48
176 186 -10
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152 187 -35
233 189 44
182 192 10
161 195 -34

Question No: 46 ( Marks: 3)

A random sample of size n is drawn from normal population with mean 6 and S.D

X =
1.2;if z=4, 8 what is n?

Solution:

X —-X
=

S.D

X -8

1.2
4x1.2=X -8
48=X -8
48+8=X
X =12.8
Put theValueof X in S.D
sp=X"%

n
_128-6
o
1.2n=6.8

6.8

1.2
n=>5.67

n==6

12

Question No: 47 ( Marks: 5)

Use
the given data to find the equation of the regression line. Round the final values to three significant digits,
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if necessary.
Xy
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1 143

3 116

5 100

7 98

9 90

Solution

X Y XY X2 Y2

1 143 143 1 20449
3 116 348 9 13456
5 100 500 25 10000
7 98 686 49 9604
9 90 810 81 8100
Sum=25 Sum=547 Sum=2487 Sum=165 Sum=61609

D xy -2 X)Y)

r =
Y03 e -3 003 v - (X vy

r=

(5)(2487) — (25)(547)

J(5(165) - (25)?)(5(61609) — (547)°

12435-13675

=
J/(825—625)(308045 — 299209)

-1240

./(200)(8836)

-1240

\1767200

-1240
r—

1329
r=-0.933

Question No: 48 ( Marks: 5)

Find the probability that a man flipping a coin gets the sixth head on the tenth flip.
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Solution:
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The probability of success (P) is 0.50, the number of trials (x) is 10, and the number of
successes (r) is 6. We enter these values into the negative binomial formula.

Negative Binomial Distribution P(X =) = 1.1Cr.1 p" (1-p)™'

() is 1. We enter these values into the negative binomial formula.
b*(x; r, P) =x-1Cr-1 *Pr*Qx - r

b*(10,6,0.50) = 10-1C6-1 * 0.50"6 * (1-0.5)"10-6

b*(10,6,0.50) = 9C5 * 0.015625 * (0.5)4

b*(10,6,0.50) = 126 * 0.015625 * 0.0625

b*(10,6,0.50) = 0.123046

Question No: 49 ( Marks: 5)

Calculate the mean, median and mode for the following set of data 1,2,8,5,4,9,3,4,5,8,6,2,4,5,8,8000.

Solution

[T [2 [2 [3 [4 [4 [4 [5 [5 [5 |6 [8 [8 [8 [9 [8000]
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Mean = 2

n
8074

16
Mean =504.625

Mean =

Median = n+1

2
16 +1

2

Median :E
2

Median = 8.5" Value
Median =5+.5(5-5)
Median = 5+.5(0)
Median =5

Median =

Mode = 4,5,8

Question No: 50 ( Marks: 10)

family has 3 boys and 2 girls.
a) Find the number of ways they can sit in a row

b) How many ways are there if the boys and girls are each to sit together?

Solution:

a) The Five can sit in a row.
5Xx4x3x2x1=51=120

b) There are two ways to distribute them according to sex.
BBBGG or GGGBB

In each case boys cansitin 3 x 2 x 1 =3! =6 ways
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The girls cansit 2 x 1 = 2! = 2 ways

Thus together they are...
=2x3Ix2!
=2x6x2

= 24 ways
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	Question No: 47 ( Marks: 5 )
	Find harmonic mean (HM) of 10,12,14,17.
	Find proportion of bags which have weight in excess of 505 g.
	StDev = 2.5 g
	Given for a frequency distribution mode = 18, mean = 21.Calculate median . Using these values comment on skewness of distribution.
	Solution:
	Solution: (1)
	Solution: (2)

	 5
	1   (x  )2 
	x  35  20  15
	e  2.71828
	  (15  30)2 
	2(5)2 
	  (15)2 
	 2(25) 
	1 2.71828  225 
	 50 
	1
	2.718284.5
	f(x) = 0.000886278
	Solution:

	Y = a + bx Straight Line
	............(i)
	13509  272a 15138b
	112336    1904a  73984b (v)
	112336  1904a  73984b
	17773  b
	94563  1904a 105966(0.55)
	94563  58281.3  1904a
	152844.3
	Y  80.28  (0.55)x Y  80.28  0.55x
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	Solution:
	Total boys + girls = 14+16 = 30
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	Just as with the binomial distribution there is a formula for calculating probabilities
	Poisson Probability Distribtion:
	P(X=x) =
	Question No: 43 ( Marks: 2 )
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	4  9
	36
	Question No: 44 ( Marks: 3 )
	Question No: 45 ( Marks: 3 )
	Question No: 46 ( Marks: 3 )
	Question No: 47 ( Marks: 5 )

	Q  (8 1)
	Q1  2.25
	Q1  79 .25(1)
	Q1  79.25
	Q  2(8 1)
	Q2  86  .5(87  86)
	Q2  86  .5
	Q  3(8 1)
	Q3  6.75
	Q3  87 .75(7)
	Q3  92.25
	2
	2 (1)
	2 (2)
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	8!
	(5)!
	5 4  3 2 1
	120
	Question No: 49 ( Marks: 5 )
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	Question No: 27 ( Marks: 5 )

	8
	4  9 (1)
	36 (1)
	6 (1)
	Question No: 28 ( Marks: 5 )

	(a) 60
	
	z  60  72
	15
	(b) 93

	 (1)
	z  93  72
	15
	(c) 72

	 (2)
	z  72  72
	15
	Question No: 29 ( Marks: 5 )
	Answer : 4!/1!(4-1)! = 4
	Answer : 4!/2!(4-2)! = 4.3.2/2.2 = 6
	Answer : 4!/3!(4-3)! = 4.3.2/3.2 = 6
	Answer : 4!/4!(4-4)! = 1

	10
	10 (1)
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	2 (1)
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	Cumulative Poisson Probability
	Question No: 44 ( Marks: 3 )
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	Question No: 46 ( Marks: 3 )

	1.2
	4.8  X  8
	1.2  12.8  6
	1.2n  6.8
	1.2 (1)
	Question No: 47 ( Marks: 5 )

	r  (5)(2487)  (25)(547)
	r  12435 13675
	r   1240 (200)(8836)
	1329
	Question No: 48 ( Marks: 5 )

	The probability of success (P) is 0.50, the number of trials (x) is 10, and the number of successes (r) is 6. We enter these values into the negative binomial formula.
	(r) is 1. We enter these values into the negative binomial formula. b*(x; r, P) = x-1Cr-1 * Pr * Qx - r
	b*(10,6,0.50) = 0.123046
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