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Question 1

A factory produces two products: Cinnamon and Silk. The contribution to profit that
can be obtained is £25 per unit from Cinnamon, and £35 per unit from Silk.<The factory
employs 200 skilled workers and 150 unskilled workers, and they work a. 40-hour
week. The time required to produce 1 unit of Cinnamon is 6 skilled hourshand 4
unskilled hours, whilst for 1 unit of Silk is 5 skilled hours and 7 unskilled hours.

Required:

a) Arrange the given information into tabular form:
(2 Marks)

b) Translate the problem into a linear programming.one, identifying and writing
down the objective function and the constraints.

(3 marks)

c) Plot the inequalities on a graph and identify the feasible region.
(10 marks)

d) Find the optimum solution that satisfies the objective function.
(10 marks)

(Total 25 mark)

Question 2

A new piece of office equipment has been installed and some of the employees are
having difficulty logging on to it. A technician has given them some tuition and the
problems encountered during the practice session are recorded. This data results in
the following probabilities:

An employee has a 0.9 probability of logging on successfully at their first attempt. If
they ‘are successful at any time, the same probability applies on their next two
attempts.

If they are not successful at any time, they lose confidence and the probability of
succeeding on any subsequent attempt is only 0.5.

Question two continued over...
Please turn the page
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Question two continued...

Use a tree diagram to find the probabilities that:

a) They are successful on all their first three attempts.

(5 marks)

b) They fail at the first attempt but succeed on the next two.

(5 marks)
c) They are successful just once in three attempts.

(5 marks)
d) They fail just once in three attempts.

(5 marks)
e) They are still not successful after'the third attempt.

(5 marks)

(Total 25 marks)

Question 3

The Table below shows the salaries (£000s) for a sample of 40 employees.

24 583 37 62 18 54 47 32
36 /28 54 35 63 31 583 45
61 41 21 57 256 48 25 36
19 65 45 51 38 38 40 52
31 38 56 38 25 38 61 34

Required:

a) Produce a grouped frequency distribution (GFD) table for this data.
(5 marks)

b) Draw a histogram of the grouped frequency distribution, and on the
same graph calculate the mode salary. (5 marks)

Question three continued over...
Please turn the page



Page 4 of 11

Greater Manchester Business School

BA (Hons) Accountancy

Semester 2 Resit Examination 2022/23
Quantitative Methods for Accountants

Module No. ACC4018

Question three continued...

c) From the GFD calculate the mean deviation

d) From the GFD calculate the mean salary.

(5 marks)

(5 marks)

e) Calculate the corresponding variance and standard deviation.

Question 4

A factory producing UPVC window frames wants to determine the relationship
between the cost of output and the number of window frames (units) produced.

(5 marks)

(Total 25 marks)

The cost of output is thought to depend.on the number of units produced.
The table below shows a record foria random sample over 10 months.

Data shows:
Month Output (Units) Cost (£°000)

1 4 5
2 6 7
3 2 4
4 8 9
5 6 7
6 10 14
7 5 6
8 1 2
9 3 3
10 5 6

Required:

Please show all calculation workings.

Question four continued over...
Please turn the page
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Question four continued...

a) Draw a scatter diagram of these results.
(5/marks)
b) Calculate the equation of the least square regression line of
“y on x” and then draw this line on the scatter diagram.
(10 - marks)

c) Calculate the Pearson’s correlation coefficient, r and the coefficient of
determination r2.
(5 marks)

d)Use the regression equation/line to predict the likely'cost of 2 months if
output is 7, and 9 respectively.
(5 marks)
(Total 25 marks)

END OF QUESTIONS
Please. turn over for formulas
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STATISTICAL FORMULAE

FREQUENCY DISTRIBUTIONS

Required fractile from a GFD = Lower class limit of fractile class + @

Fractile item — cumulative frequency Fr
up to lower class limit of fractile class =
Fractile class frequency nt

sum of values Yx

total number of items n

_ Z(fxMP)
with GFD: x= _Zf— MP = ¢lass Mid Point

Range = Highest value — Lowest value
Quartile deviation = (Q; - Q,)/2
Zx-%)

Mean deviation = The sig X-X gnored

sl

Mean

S(E x (MP - )

with GFD:  M.D.=

s
oefficient of variation =—x 100
X

3 (Mean — Median)
Standard Deviation

earson’s Coefficient of Skewness (Sk) =
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CORRELATION

Regression line of “y on x" y=a+bx

nx TXy— LXK Y a=Ey—bex

here b= n = number of pairs
! n x Tx* - (Zx)’ n
Regression line of “x ony™: x=a+ by
nxIyX— Ly X XX Tx-bxXy
b= a=
where r Zy2 8 {ny N
Pearson product-moment Coefficient of Correlation (r)
nx Txy — IX x Ly
r —
VxS =@ (@ x Ty -~ E9)

Coefficient of determination = by % by

ZE-X)-Y)

n

Covariance: Cov (X,¥) =

PROBABILITY

Multiplication rule: wential event is the product of all its elementary events
P(ANBACA..)=PA)xPB)x P(C) ...

Addition r .0 of a number of muéuai’fy exclusive events occurring is the sum of the

probabilities of th ts PXUYUZU L)=PX) +PY)+P(Z) ...

. P(E) x P(S | E)
> Theorem PEIS) = AP(E) x P(S|E))

where S is the subsequent event and there are n prior cveuE, E.



Page 8 of 11
Greater Manchester Business School
BA (Hons) Accountancy
Semester 2 Resit Examination 2022/23
Quantitative Methods for Accountants
Module No. ACC4018

PROBABILITY DISTRIBUTIONS

Binomial distribution P{x)= (;r) P'q""  where p= constant probability of a success
q =1 — p = probability of a fail
Mean = np
Standard deviation m
Poisson distribution Pix)=¢" — where €= 2.718 isacons
x! Mean=a =
Standard devi
Simplified Poisson Pix+1) =P(x) x ;
X+

X —p

Normal distribution: standardised value ==

© X, 5, p—sample mean, standard deviationd pro
o u O, 7— population mean, standard d i

= Xisapoint estimate of u
% 18 a point estimate of o
pis a point estimate of &

ean (1) when ois known

=Xz (mormal tables for z)

Estimation of population mean () for large sample size and o unknown
=g+zsiNn (normal tables for z)

n of population mean () for small sample size and o unknown
p=xittsiNn (t-tables for 1)

When using r-tables:

Confidence intervals for paired (dependent) data

g =Xg 1 s ng where “4” refers to the calculated differences
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FINANCIAL MATEEMATICS

. i
Simple interest A,-P(l+ﬁ )-:'n)
iy"
interest o - -—

Compound L PR P(1+1DB)
. . Jepal ;
B&cﬂv:m*'((‘l-l-ﬁ — )XIDO?&
Straight line depreciation A,-P(l——% m)

- f_ "
Depreciation A;'P(‘—,m)r
The fature.valne of an initial investment 4, is given by .4

present valoe of an accumulated investment .4, is

A1+ r
i)
Loan account
_ gcmp:mm&ul Apata uuf:%mm?omdgdushp:dodﬁm
R
- Ag (the loan) is - aa |
P Y '
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Table 1 Areas under the standard normal curve

eam body of tabla)

z 0.00 ool - ouoe 0.03

0.0 0.0000 00040 00080 00120
0.1 0.03%8  0.0438 00478  (.0517
0.2 | 0.0793  0.0832 00871 0.0810
03 | 01179 01217 01255 0.1293
04 | 01554 01581 01628 0.1664

0.5 01815 © 01850 01985 22019
0.6 02257  Q.22%1 0.2324 0.2357
0.7 02580 02611 0.2642 02673
0.6 | 02881 02070 020939 0.2967
0.9 03152 03186 023212 03238

1.0 03413 0.3438 0.5461 0.3485
1.1 03643 D.3885 0.3686 03708
12 | 03348 03869 (0.388 L3907
1.5 | 04032 04048 04086  pagan
14 04182 04207 04222 p4z3s

04384  D4408 (04418 (4420 0.4449

0. 04505 04515 04525 Q4535 (L4545
04581  0.4595 04608  0.4818 04825 04833
4571 04878 0.4586 0.4683 D480 04708
0.4738 04744 (04750° 04758 . 04781 04787

04793 D478 0.4803 04808 04812 p4m7
04838 0.4842 04845 04850 (4854 0.4857
04875 04878 04881 04884 04887 0.4800
0.4804  0.4008 04309  p.4919 04813 04918
0.4%27 04820 04091 0.4832 04534 04936

04845 04845 04348 04948  0.485 0.4952
04858 04860 04961 04962 04063 0.4984
0A968 04870 04971 04972 p4g7a 0.4574
04577 04978 04579 04978 p4g8p 0.4981
04984  0.4984 (04985 04985 04088 0.4886

04588 04885 04889 04089  pasog 0.4290
04952 04892 04992 04992 04093 (do0y
04894 04894 04894 04595 (04005 0.4895
04986 048096 04995 04996  0.4008 0.4997
04897 04997 04997 04857 Oasay 0.4908
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Table 2 Percantage pobnts of the t-distribution

= - T

Cing-failed Twerlabed
One tail o 5% 2.5% 1% 0.5% 0.1% 0.05%
Two tails a 105 5% 2% 1% 02% o
va1 6.31 4.30 127 31.82 63.66 E36.6
2
3
4 1
5
& 596
7 541
8 5.04
] 4,78
0 458
12 432
15 4.07
20 3.85
24 3.75
30 3.85
40 a3.55
&0 346
o 3.29
v = degress of freedom
Table 3 P
SN
Two-tallsd
Omne tail 5% 2.5% 1% 0.5% 0.1% 0.05%
| Two talls 10% 5% % 1% 0.2% 0.1%
z 1.64 1.86 233 2.58 .08 3:29

o = total percentage in tails

End of Paper
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