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SECTION A (30 marks)

1. Which of the following illustrates discrete random variable?
(A) number (0, I, 2, or a greater integer) in favour of school uniforms
(B) the time {in hrs) it takes for laptop batteries to fully charge
{C) the number of one lite gallons of gasoline used by the car
(D) weights (in kg) of boxes of cereal

2. The probability distribution for the number of defects found in a sample is shown below.
(Calculate the expected valug and the standard deviation.

hﬁfﬂﬂtgiﬁﬁ_{- ﬂ:'l““ - - . ,.‘.*%fﬁ's nﬁlm o ,3’&;'

P{x} 0.3385 9.4431 U.1883 ﬂ.(}251

(A) E(X)=0.9; SD(X=
(B) E(X)=0.9; S5(X:=0.8
(C) E(X)=1.0; SD(X) =
(D) E(X)=1.0; SD{X) = 0.8

For questions 3 - 5, we the Poisson probability distribution tabie to find the indicated
probabilities for the random variable X.

3.P(X € D witho=4
(A) 0.6767
(B) 0.9920
(C) 0.2381
(D)0.7619

4. P(X <2ywitho =4
(A) 0.2707
(B) 0.0916
(C) 0.4060
(D) 0.6703

5. P(X > 2} with o= 4
{A) 0.5940
(B) 0.3233
(C) 0.7619
(D)) 0.9084



6. Which of the fﬂl]uwmg pmbahlht}r dlstnbutmns matl:hes T.he hlst{:-gram below?
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7. Which of the followug is true about the stedent f~distribution?

(A} The curve is notsymptotic to the x-axis.
{B) The distributiol has heavy tails as compared to the standard normal distribution.

{C) The r-distributien serves as an altemative to the standard normal distribution when the

population varance is known.
{D) The t-distribuion is defined by its mean and standard deviation.



8. Given that X, ~ N(g,.a)), and X, ~ N, 0,) which of the following parameters relations
supports the plot below?
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(A]aul F2=J|}51
(B) = piy; 542 03
{Cy =y 0= 0
(D) = 2 = 42

9. A statemeni mage about a population for testing purposes is called?
(A) Statistical test
(B) Hypothssis
(C) Critica point
(D) Decision rule

1), Which of the following are discrete distribution(s)?
. Binomial IV, Normal
il. Exponential V. Poisson
III. Hypergecmetric

(A)L, i1, and V
(B)II, and I'V
(CyIlland V
{1, 8, and |11



11. Which of these statements is true about continuous random variables and their probability
distributions?
(A)The distribution is modelled by a probability distribution function that is nonnegative.
(B} The probability of an individual event E is calculated by P{X = E}.
(C} The total are under the curve is 100,
(DY The curve of such a distribution is perfectly symmetnc around the mean

12. Which of the statements 18 true about the normal probability distribution?
I. ga=0ande=1 only,
1I. Ttis symmetric about &2 with tails extending to positive and negative infinity.
1iI. The total area under the curve cannot be determined because the tails are asymptotic
to the horizontal axis.

{A) I only
(B} Iand II only
(C) Iand Ill only
(1) Il only

13, In the standard normas] distribution, what is the probability that Z = 1.257
(A) 0.8925
(B} 0.8962
(C) 0.8944
(D) 0.1056

14. In the standard normal distribution, what is the probability that —2.95 < Z < 0,957
{(A) 0.0016
(B) 0.8239
(C) 0.B305
(D) C.8273

15, If SAT scores are normally distributed with a mean of 500 and a standard deviation of 100,
what minimum score is needed to ensure that you are in the top 7%?

(A} 640

(Bj 500

{C) 648

(D} 650

16. A binomial random variable X counts the number of successes in n trials. What are the mean
and standard deviation of X if the probability of failure is 0.29 and is repeated 145 times?

(A) 42.03; 29.86

(B) 1062.95; 5.46

(C) 57.06; 7.43

(D} 126.42; 52 .81



17. A binomial random variable X counts the number of successes in 40 trials. If g = 30, what is
the probability of failure for a single r1al?

(A} 0.25

(B) 0.56

(C) 0.44

{D) The probability of failuie cannot be determined from the given information

18. You want to create a 95% cenfidence interval with a margin of error of no more than 0.05 for
a population proportion. The hiitorical data indicale that the population has remained constant at
about 0.5%. What is the minimum size random sample you need to construet this interval?

(A) 376

(B) 381

(C) 392

(D) 306

19. What is the critical t-value of a 95% confidence interval estimate for a sample size of 257
(A) 2.060
(B) 2.064
(C) 2.797
(D) 2.787

20. Suppose you corstruct & 95% confidence interval from a random sample of size n = 20 with a
sample mean 100 tsken frem a population with unknown y and a known ¢ = 10, and the interval
is fairly wide. Wiich of the following condilions would not lead to a narrower confidence
interval?

(A} If you decreased your confidence interval

(B} If you izcreased your sample size

(C} If the sample size was smaller

(D} 1f the ps>pulation standard deviation was smaller

21. A confidence interval estimate is determined from the SAT sceres of an SRS of n students.
All other things being equal, which of the following will resuit in a small margin of error?

{A) Smaller standard deviation

(B) Smaller sample size

{C) Smaller confidence interval

{D) Reworking the null hypothesis

22, In a test 10 check pH level, 49 samples showed its level to be 2.4 and with a siandard
deviation of 0.35. Find the 90% confidence interval estimate for the mean pli level.
(A)24x0.08
(B) 2.4 +0.32
() 24+£0.35
(D) 2.4+ 1.51



23. in 1999, 45% of freshman at a particular college had enrolled in an introductory English
course. In & sample of 800 students this year, 460 freshmen had enrclled in an introductory
English course. Which type of test should be used to determine whether the percentage has
increased since 19997

{A) A matched-pairs t-test

(B} A one-sampie proportion z-test

{C) A two-sample tHest

{3} A one-sample t-4est

24 The mean weight of 120 male high school seniors is 1536 pounds with # vanance of 529
pounds. Assuming the disiribution of weights is approximately normal, which type of test should
be used to determine whether the mean weight of all high school seniers is meore than 150
pounds?

{A) A matched-pairs t-test

{B) A one-sample proportion z-1est

(C) Atwo-sample t-test

{D) A one-sample {-test

25. Inatest of Ho: g = 12.5 versus Ha @ @ < 12,5, the null hypothesis is not rejected at the 5%
level. Which of the following statements must be true?

(A) In the same test, the null hypothesis will be rejected at the 10% level.

{B) The sample used had 3 mean that was 12.5.

{C} There is no evidence at the 5% level that the true mean is less than 12.5.

(I3} The standard deviation of the sample is 12.5,

26. Which of the following statements must be true to use a one-sample proportion z-test?

. np=35 np-1)=5
II. The population the sample is taken from is approximately normal.
I1t. The hypothesized proportion is greater than 30%.

{A) 1only

(B) 1l only

(Cy Tand IIl only
(D) L, 11, and III

27. A random sample of 20 from a normal population has amean of 15.]. InatestofHo: g =13
versus Ha ;g # 15, which of the following is the correct decision and ¢onclusion at the 5% level?
(A) Reject Ho concluding that there is evidence the true mean is 15,
(B) Reject Ho concluding that there 1s no evidence the true mean is 15.
(C) Do not reject Ho concluding that ihere is no evidence that the true mean is 15.
(D) There is not encugh information to determine whether He should be rejected.



28 In a test of Hy : p = 0.5 versus Ha : 7 < 0.5, the point estimate of the population proportion is
0.51. Which of the following is the correct conclusion?
(A) At the 5% level, there is no evidence that the population proportion is less than 0.5, N
(B) At the 5% level, there is evidence that the population proportion is less than 0.5, but not
at the 10% level.
(C) At the 5% level, there is no evidence that the population proportion is less than 0.5, bwt
there is evidence at the 10% level.
(D} A conclusion cannot be made based on this point estimate alone.

29. A sample of 15 from a normal population yields a sample mean of 43 and a sample standard
deviation of 4.7. What is the p-value that should be used to test the claim that the population
mean is less than 457

{A) 0.0608

(B) 0.1216

(C) 0.4696

(D) 0.9392

30. A 99% confidence interval for the mean of a normal population is 153.7 £ 12.1. In a test ol
Hp : ¢ = 156 versus Ha : ## 156, what would be the appropriate decision and conclusion at the
1% level?

{A) Reject Hp concluding that there is evidence the true mean is not 156.

(B} Do not reject Hy concluding that there is evidence the true mean is not 1 56.

{C) Do not reject s concluding that there is no cvidence that the true mean is not 156,

(D} Ho may or may not be rejected depending on the population standard deviation.



SECTION B [70 marks)
{Answer gquestion 1 and any other two questions)

Question 1 [30 marks])

a) It's been a good day for the market, with 75% of securities paining value. You are evaluating a
portfolio of 15 securities and will assume a binomial distribution for the pumber of securities that
last valug.

1. What assumptions are being made when youuse a binomial distribution in this way?

[5 marks]
ii. How many securities in your portfelio would you expect to lose value?

[2 marks]
iii. What is the standard deviation of the number of securities in your portfolio that lose value?

|2 marks)
iv. Find the probability that all 15 securities gain vaue.

[4 marks]
v. Find the probability that exactly 5 securities lose value,

[4 marks]
vi. Find the probability that less than 3 securities lose value.

[5 marks]

b) Assume that the number of securities you are evaluating is increased to 150 eventually, find
the probability that less than 110 securities gain vaue.
{8 marks]

Question 2 [20 marks|

Daring rush periods, accidents occur in a particular metropolitan area at the rate of two per hour,

The moming rush period lasts for one hour and 30 minutes and the evening rush period lasts for

two hours.

1. On a particular day, what is the probability that there will be no accidents during the moming
rush period?

[3 marks]
ii. What is the probability of two accidents during the evening rush peried?

[3 marks]
ii1. What 1s the probability of four or more accidents during the morning rush period?

|6 marks)

iv. On a particular day, what is the probabilily that there will be an accident during both the
merning and evening fush periods?
|8 marks)



Question 3 |20 marks)
Suppose that the data below were collected from a sample of gas stations in Takoradi.

Number of Stations Selling 85 Number of Sampled Stations
412

251 |

i. Calculate a 95% confidence interval for the percenta.g-;a“c-n.f all gas stations in Takoradi selling
ER5,

[8 marks]
{i. Suppose the confidence interval obtained in part (i) is too wide. How can the width of this
interval be reduced? Discuss all possible alternatives. Which altemnative is the best?
|8 marks|
iii. Using your confidence iaterval only, would the null hypothesis Ho . p = 0.61 be rejected at the

5% level? Justify your aaswer.
[4 marks]

Question 4 [20 marks}

The response times for a raxdom sample of 40 medical emergencies were tabulated. The sample
mean is 13.25 minutes. The population standard deviation is believed to be 3.2 minutes. If the
EMS director wants to perform a hypothesis test, with a .05 level of significance, to determune
whether the service goal of 12 minutes or less is being achieved,

i. Which inferential statistical test is most appropriate in this case? Briefly explain.

[4 marks]
ii. State the null hypothesis and the altenate hypothesis.

[2 marksj]
iti. State the decision nile.

[3 marks]
iv. Compute the valie of test statistic.

[4 marks]
v. Obtain the p-vilue,

[3 marksj
vi. What is yourdecision regarding the nul! hypothesis? Explain your conclusion tn words.

[4 marks]

Question 5§ [20 marks]

A study has siown that 20% of all college textbooks have a price of $184.52 or higher It is
known that ike standard deviation of the prices of all college textbooks is $36.15. Suppose the
prices of all college textbooks have a normal distribution. What is the mean price of all college

textbooks? [emonstrate your understanding with a probability distribution skeich.
[20 marks]

10



FORMULASHEET
Mean of a discrete probability distribution, x = Z {xP(x)} where P(x) is the probability of the

discrete random variable X.
Variance of a discrete probability distribution, ot = Z {(x - n)zP{x)} where P(x) is the

probability of the discrete random variable X

Bi ial Distributi

If X ~ Binomial(n, m) where n is the number of trials and x is the probability of success, then
PX=x)=Cl'z¥1l —m)"", for, 0 <1l and x=0]12..,n

Mean of a binomial probability distribution, y = na

Variance of a binomal probability distributian, 62 = nx{l - .

H ic Distributi |

If X ~ Hypergeometric(N, 5, n) where N is the size of the population, § is the number of
successes in the population and n is the size of the sample or the number of trials, then

CIHeNs
p(x:x]=£..i2:;__u_ﬁl for, x=012,..
Mean of a hypergeometric probability distribution, ¥ = n ~
Variance ofah triz probability distribution, o n( S ) (1 S Non
a ergeome Lot = — o )
YPeig P N AV

The binomial distribution can be used as an approximation to the hypergeometric distribution in
the case where n < 0.05(Y).

Poisson Distribution
If X ~Poisson(p), ther
e Myt
PX=x)= > forx =90,1.2,... and =0
x!
# is the mean number of occurrences (successes) in a particular interval.
X is the number of o:currences {successes).
Mean of a Poisson srobability distribution, ¢ = nx

Variance of a Poisson probability distribution, 6% = y =nn.

I
IfX~unifnrm{a,b), then PIX =x) = E_‘ ifasx b andQelsewhere

N b>ae R
and b-a#0

: oy C a+b
Mean of a Unform probability distribution, g = 2
2
. e (6 —a)
Variance of ¢ Uniform probability distribution, g% = -~

12

11



E {al Distribut]

IfX ~Exp(d}), then P(X = x) = de™** forx >4, and i>0--
Also, PIX<xl=1—eg
1
Mean of a Uniform probability distribution, 4 = ’
) 2
1
Variance of a Uniform probability distribution, ¢ = (E-)
N { Distributi
fx = a)?
)l
IfX ~N(p, 6%}, then P(x} = e 2
oy 2m
o x—a)
Standard Normal {z-value), z=
o
Continuity Correction Factor

For the probability that x occurs, use the area between (x — 0.53) and {x + 0.5}
For the probability at least x occur, use the area above (x — 0.5).

For the probability that more than x gccur, use the area above {x + 0.5).

For the probability that x or fewer occur, use the area below (x + 0.5).

For the probability that fewer than x cccur, use the area below {x — 0.5}

. I Limit TI

1f all samples of a particular size are selected from any population, the sampling distnbution of
the sample mean is approximately a normal distribution. This approximation improves with

larger samples.
Mean of the sample means y; = 4

Standard error of the mean ; = —

o/

z-value of X with population variance knownz =

= H

alr/n

12



Confid i L (CE) Estimai

o
CI for a population mean with o known =|x =x z_g_(-\f_—)
!
. . — &
CI for a population mean with o unknown =[x x fa .| —
1=
CI for a population proportion = [p * 2g ujl
"
Zszl.ﬂ' 2
Sample size for estimating the population mean n= +E-
2
: z
Sample size for estimating the population proportion n=a(l— HJ(E)
where: n is the size of the sample.
E is the maximum allowable error.
% i3 the population proportion
. . N—-n
Finite-population correction factor (FPC) = Y
Hypothesis testing
0 I Test Statisti
. . & =
Testing a mean with population variance known = a
och/n
. . : ) X — u
Testing a mean with population varance unknown t =
sh/n
. . . pP—-n
Testing about a population propartion z = T
il — rl
. #_“__
X, -
Type 11 error 7== 1

13



T \ Test Statisti

X -%
Testing the means of independent samples {& known) z = : 2
.4
" 2
X = .i'z
Two-Sample Pooled Test of means (& unknown) t = ,

s o (1, — 1)sf + (np— 1)53
W ETESP- ﬂl+ﬂ.2--2

with n; + 1, — 2 degrees of freedom

¥ —X
Test for no difference in means (unequal variance) = k 2
£ 52
m T ong
2
[(s31m)) + (s31m)]
df =
2 2
(.r? .Fn!) (.sf .fnz)
+
Hp—1 Ay~ 1
_ d
Paired 1 test {dependent samples) i =

Sdf\[?;

—
and 54 = EL#F_}_
V n—

where d is the mean of the difference between the paired or related observations.

s, is the standard deviation of the differences between the paired or related observations.

n is the number of paired observations.

. ~ P
Two-sample test about proportions z= i 2
Peil — Pel el — pel
] HZ
X+ x
where p. = L 2
4+ Hy
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