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MTH 2223 Test 3B Thursday, April 14, 2022 
 

Name:    
 

 For full marks, show all of your work. “Guess and check” is not an appropriate method. 

 Simplify your answers where applicable 

 Unless otherwise specified, round answers to at least three significant digits. 

 Mark values are indicated in square brackets to the left of each question. 
 No electronic devices (including cell phones, smart watches, MP3 players, etc.) other than the Sharp 

EL-W535 calculator are permitted. Turn cell phones off. 

 No items (calculators, rulers, erasers, etc.) may be shared between students. 

 

[10] 1) A survey was done asking 600 people what their favourite colour is. The results are seen in the 

table below. If ONE person is selected at random, determine the probability that they: 
 

 Colour  

Totals 
Blue Red Green 

 

Age 
Under 30 85 125 60 270 

Over 30 135 80 115 330 

Totals 220 205 175 600 

 
 

a) like red. (2 marks) 
 

P (Red) = (205/600) = 0.3417 
 

 
b) are over 30 and like blue. (2 marks) 

 
 

P(Over 30 & Blue) = (135/600) = 0.225 
 
 

 

c) are under 30 or like green. (3 marks) 
 
 

P( Under 30 or Green) = (270/600) + (175/600) – (60/600) = 0.6417 
 
 

d) are over 30 given that they like blue. (3 marks) 
 
 
         P(Over 30 I Blue) = P( Over 30 and Blue)/P(Blue) = (135/600)/(220/600) = 0.6136



[9] 2) Given a bushel of peppers containing 12 green peppers, 10 red peppers, and 8 yellow peppers. 

Determine the probability of: 

a) pulling out a red or a green pepper. (3 marks) 
 

P( Red or Green) = P(Red) + P(Green) = (12/30) + (10/30) = 11/15 
 

 
b) not pulling out a green pepper. (3 marks) 

 
P( not Green) = P(Red or Yellow) = [(10+8)/30] = 3/5 

 

 
c) pulling out a yellow pepper, then pulling out another yellow pepper (without replacement). 

(3 marks) 

 
P(Yellow at first attempt) = (8/30) 
P(Yellow at second attempt) = (7/29) 
 
P(Yellow at first and Yellow at second) = (8/30)*(7/29) = 0.0644 

 
 

 
[9] 3) A company knows that 5% of people do not have a cell phone. If 6 people were chosen at 

random, determine the probability that: 

a) exactly 2 of them do not have a cell phone. (2 marks) 
 
 

P(X =2) = 6C2*(0.05)2*(1-0.05)4 = 0.0305 
 
 
 

 
b) less than 2 of them do not have a cell phone. (4 marks) 

 
P(X<2) = P(X=0) + P(X=1)  
 
P(X=0) = 6C0*(0.05)0*(1-0.05)6 = 0.7351 
 

P(X=1) = 6C1*(0.05)*(1-0.05)5 = 0.2321 
 
P(X<2) = 0.7351 + 0.2321 = 0.9672 

 
 
 
 

 



c) between 2 and 4 of them do not have a cell phone, inclusive. (3 marks) 
 
 
        P(2 ≤ X ≤ 4) = P(X=2) + P(X=3) + P(X=4)  
 

P(X =2) = 6C2*(0.05)2*(1-0.05)4 = 0.0305 
 
P(X =3) = 6C3*(0.05)3*(1-0.05)3 = 0.0021 
 
P(X =4) = 6C4*(0.05)4*(1-0.05)2 = 0.0001 
 
P(2 ≤ X ≤ 4) = 0.0305 + 0.0021 + 0.0001 = 0.0327 
 

 
 



[3] 4) Given a Binomial Distribution with 𝑝 = 0.14 and 𝑛 = 22. 
 

a) The graph of the distribution will be shifted towards the right. T / F 
 
 
 

b) The graph of the distribution will have 22 bars. T / F 
 
 
 

c) Normal Approximation can be used for this distribution. T / F 
 
 
 

[4] 5) Jamie has determined that 75% of his students skip class by the end of the term. Out of the 52 
students Jamie has, 

a) what is the expected number of students that will skip class by the end of term? 
 

Expected number of students who would skip class = 0.75*52 = 39 students 
 
 
 

 
b) what is the standard deviation of students that will skip class by the end of term? 

 
                  Standard deviation of students who will skip class = (52*0.75*(1-0.75))0.5 = 3.12 students 

 



[8] 6) Teachers earn a salary that is normally distributed with a mean of $74,000 and a standard 

deviation of $9,000. 

 
a) What is the probability of a teacher earning less than $70,000? Include a sketch. (4 marks) 

 

 
 

Here X = $70,000 
 
Z = (70,000 -74,000)/9,000 = -0.444 
 
P(X<$70,000) = P(X<-0.444) = 0.3284 

 
 
 

 
b) What is the probability of a teacher earning between $70,000 and $84,000? Include a sketch. 

(4 marks) 
 

 

 
 
  Here, X1 = $70,000 
 
  P(X<$70,000) = 0.3284 (From above part) 
 
  Here, X2 = $84,000 
 
  Z score = (84,000-74,000)/9,000 = 1.11 
   
  P(X<$84,000) = P(Z<1.11) = 0.8667 
 
  Hence, P ($70,000 < X < $84,000) = 0.8667 – 0.3284 = 0.5383



[7] 7) A study shows that 40% of people snore when they sleep. If 140 people are randomly selected, 

use Normal Approximation to determine the probability that exactly 65 of them snore when 

they sleep.  Include a sketch. 
 

 
 
 
 
 

The given distribution is binomial which would be approximated to normal distribution since the 
requisite conditions of np (i.e. 140*0.4) and n(1-p) (i.e.140*0.6) being greater than 5 are satisfied 
here.  
         
 Mean people that snore = 0.4*140 = 56 
 
Standard deviation of average people that snore = (56*0.6)0.5 = 5.797 
 

 
 Here X = 65 
 
 Z score = (65-56)/5.797 = 1.55 
 
 Thus, probability that 65 would snore when they sleep = P(Z<1.55) = 0.9398



 
 

Normal Distribution z-Table 

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359 

0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753 

0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141 

0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517 

0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879 

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224 

0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549 

0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852 

0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133 

0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389 

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621 

1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830 

1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015 

1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177 

1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319 

1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441 

1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545 

1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633 

1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706 

1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767 

2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817 

2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857 

2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890 

2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916 

2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936 

2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952 

2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964 

2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974 

2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981 

2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986 

3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990 

3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993 

3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995 

3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997 

3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998 

3.5 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 0.9998 

3.6 0.9998 0.9998 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 

3.7 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 

3.8 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 0.9999 
3.9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 



MTH 2223 Formulas 
 
 
 

(𝑥) = (𝑛𝐶𝑥) ⋅ 𝑝𝑥 ⋅ (1 − 𝑝)−𝑥 
 
 
 
 
 
 
 

𝜇 = 𝑛𝑝 𝜎 = √(1 − 𝑝) 
 
 
 
 
 

 
𝑧 = 

𝑥−𝜇 
 

 

𝜎 


