BIO401
Assignment 1,Fall 24
Due Date :Nov 18,2024
By M.Kashif (03064963933)
Solving Question #1 Step-by-Step:
Data Given:
Heights of 50 students (in cm): 123, 101, 122, 115, 127, 118, 101, 104, 120, 122, 125, 106, 122, 125, 110, 112, 104, 113, 112, 110, 133, 107, 108, 105, 134, 111, 110, 117, 118, 133, 120, 114, 120, 108, 133, 112, 130, 112, 106, 106, 124, 115, 119, 102, 101, 108, 114, 115, 121, 122.
Step 1: Range of Data
· Minimum value: 101
· Maximum value: 134
Range 134 — 101=33

Step 2: Class Width
Using 7 classes:
Class Width = 
Step 3: Class Intervals
· Start from the minimum value (101) and create intervals with width 5:
1. 101–105
2. 106–110
3. 111–115
4. 116–120
5. 121–125
6. 126–130
7. 131–135
Step 4: Frequency Distribution
Count how many data points fall into each class.
	Class Interval
	Frequency

	101–105
	7

	106–110
	11

	111–115
	12

	116–120
	7

	121–125
	7

	126–130
	2

	131–135
	4


Step 5: Midpoints

Mid Point =
Example for Mid Point = 


	Class Interval
	Midpoint

	101–105
	103

	106–110
	108

	111–115
	113

	116–120
	118

	121–125
	123

	126–130
	128

	131–135
	133




Step 6: Relative Frequency

Example for Relative Frequency 


	Class Interval
	Relative Frequency

	101–105
	0.14

	106–110
	0.22

	111–115
	0.24

	116–120
	0.14

	121–125
	0.14

	126–130
	0.04

	131–135
	0.08


Step 7: Percentage Relative Frequency



Example for 101-106



	Class Interval
	% Relative Frequency

	101–105
	14%

	106–110
	22%

	111–115
	24%

	116–120
	14%

	121–125
	14%

	126–130
	4%

	131–135
	8%


Step 8: Cumulative Frequencies
· Less than Cumulative Frequency: Cumulative sum of frequencies from top to bottom.
Example for 106-110  

· More than Cumulative Frequency: Cumulative sum of frequencies from bottom to top.
· Example for 101-115
· 
	Class Interval
	< Cumulative Freq
	> Cumulative Freq

	101–105
	7
	50

	106–110
	18
	43

	111–115
	30
	32

	116–120
	37
	20

	121–125
	44
	13

	126–130
	46
	6

	131–135
	50
	4


Final Table Summary
	Class Interval
	Frequency
	Midpoint
	Relative Freq
	% Rel. Freq
	< Cum. Freq
	> Cum. Freq

	101–105
	7
	103
	0.14
	14%
	7
	50

	106–110
	11
	108
	0.22
	22%
	18
	43

	111–115
	12
	113
	0.24
	24%
	30
	32

	116–120
	7
	118
	0.14
	14%
	37
	20

	121–125
	7
	123
	0.14
	14%
	44
	13

	126–130
	2
	128
	0.04
	4%
	46
	6

	131–135
	4
	133
	0.08
	8%
	50
	4




Final Calculations
· Total number of observations  
· Total Relative Frequency :∑ 
· Total Percentage Relative Frequency:  ∑


Solving Question #2 Step-by-Step

Part 1: Arranging 10 Students in a Line
We are asked to find the number of ways to arrange 10 students in a line. This is a permutation problem.
The formula for arranging nnn items in a line is:

Hence 

Answer: There are 3,628,800 ways to arrange 10 students in a line.

Part 2: Arranging 8 Men and 3 Women in a Row (No Two Women Sit Together)

This problem requires ensuring that no two women are adjacent.
Step 1: Arranging 8 Men
We first arrange the 8 men in a line:

Step 2: Placing 3 Women
Once the men are arranged, there are 9 spaces available to place the 3 women (before, between, and after the men). We must choose 3 spaces from these 9, and then arrange the women in those spaces.
1. Choosing 3 spaces out of 9
 = 
2.Arranging the 3 women in the chosen spaces: 
Step 3: Total Arrangements
The total number of arrangements is:

Answer: There are 20,241,600 ways to arrange 8 men and 3 women such that no two women sit together.
Part 3: Probability of a 5-Card Hand Containing Exactly 3 Hearts

We are dealing with a standard 52-card deck, where there are 13 hearts and 39 non-hearts. The goal is to calculate the probability of getting exactly 3 hearts in a 5-card hand.
Step 1: Total Possible Hands
The total number of ways to choose 5 cards from a 52-card deck is:

Step 2: Favorable Hands (Exactly 3 Hearts)
1. Choose 3 hearts from the 13 available hearts:


2. Choose 2 non-hearts from the remaining 39 cards:


The total number of favorable hands is:

Step 3: Probability
The probability is:

Answer: The probability of a 5-card hand containing exactly 3 hearts is approximately 8.15%.

Final Answers for Question #2
1. Arranging 10 students in a line: 3,628,800 ways.
2. Arranging 8 men and 3 women (no two women together): 20,241,600 ways
3. Probability of 5-card hand with 3 hearts: ≈0.08147 or 8.15%
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