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Unit 76: Management Mathematics Assignment — 1
Answer all the following questions:

1. Lock at the following nonnal type of Ve diagram of setz A, B and C.

A

T

)

EY Witte the set notation defmtions of each of the 3 diferent shaded subsets (0, ¥ and Z)1n
temns of A, B and C (as stimoply as peszible). Also produce a set defingiion fior the combined
unshaded remion. 5 maarks)

X=AMN CNB°
Y=CM AN B

Z=BMNC"
Unshaded region : (BMC) U (AMB°MC"
i Dwanw anathey Ve dasvam with duee overlapping sets A B and © sl indicate the
following subsats uwpoe it
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v) (AUB)~(BuC) (5 marks)




i)

iv)

E1o)] If the sven Venn dinsram denotes the percentazes of a population dhat paay or may not have
the amcbutes 4, B or Cand mfd) = 505, n{E) = 3006, niiC) = 40%, #f4NE) = 15% B Ui =
2% md U8 = ?ﬂ?’;d&tﬂmﬂ:ma&im&mmﬂﬂ:@i}drb& Mul.!.ﬂ_u.z
subsets:

D WA EBEmLO)

1y (A B C) (10 mavks)

n(A) = 50, n(B) = 30, n(C) = 40, n(AMNB) = 15
n(BUC) =62, n(AUC) =70

n(BUC) = n(B) + n(C) — n(BMC)

— n(BMNC) = 30+40-62=28

Nn(AUC) = n(A) + n(C) — n(AMOC)

= n(AMC) =50+40—-70 =20




i) 15+x>0= x>-15
15— x>0 == x<15
7+X>0—=2x>-7
x>0
20— x>0 = x< 20
8—xXx>0= x<8
12+Xx>0 = x>-12
23— x>0 = x <23
Ignore all negative values: O < x < 8
id)Nn (A“NB°NCY) =23 —-x and 0<x<38
-8<x<0 =>23-8<23—x<23-0= 15<23—-—x<23
Minimum order = 23 — 8 =15 , Maximum order = 23 - 0 = 23
In 2007, a company’s total fleet of cars (500 in total) undergoes rigorous testing and
each might fail because of faults in one or more of the following categories: Brakes

(B), Exhaust (E) or Tyres (T). The following data shows the number of cars with
certain types of faults when tested:

Fault(s) Number of Cars Failed in 2007

B 203

E 219

T 111

Band T 25

Band E 63

Tand E 31

B, Tand E 15
Draw a suitable fully annotated Venn diagram to illustrate the above information and
determine the number of fleet cars that showed no faults. (4 marks)

E
48 140
71

From the diagram : 71 fleet cars showed no faults.



ii. It is later discovered that faulty steering (S), which always results in the car having
faulty tyres, affected 10% of the company’s car fleet in 2007. Redraw your Venn
diagram to include information about (S) and determine the minimum and maximum
number of cars that have no faults other than faulty tyres not due to faulty steering.

(5 marks)

Faulty steering (S) , which always results in the car having faulty tyres = S T
n(S) = 10% of 500 = 50
Faulty tyres not due to faulty steering : T S°

No other faults : T S® NE® N B°

TNS* NE* N B°
n(Tn@SUE U B)*)=111- (10 + 15 + 16 + 50)= 20 Minimum or 70 — 50 = 20

iii. The company’s car maintenance manager has subsequently asserted that the stated
number of Exhaust failures (currently thought to be 219) is wrong. Assuming this is
the only error in the tabulated data above, what are the minimum and maximum
possible number of Exhaust failures n(E)? {5 marks)

X-(48+15+16)

500-(130+48+x-79+15+10+16+70) = 290 - X
Since n(E)= 219 is the only error , the only affected areas are : EN B* N T( E only)

and the area outside the three sets : E°n B* N T¢

letn(E) =x = n(EN B° N T =X-(48+15+16) = x - 79

X-792>20= x2>79 , minimumn(E) =79

290-x > 0 = x £ 290 , maximum n(E) = 290



iv. Assuming n(E) is indeed 219, state the meaning of (and determine the number of cars
in) each of the following subsets:

) (ENT9UB
I (BUDNS®

indicate each of these subsets on an appropriate Venn diagram.
{6 marks)
) (ENT®) U B : Cars having exhaust faulty but not tyre faulty or cars with brake faulty.

N[(ENT) U B] =130 + 48 + 140 + 25 = 343

1) (BUT) mS: cars that are either with brake faulty or tyre faulty and not with steering faulty.

nBUT)= nB)+n(T)-n(BNT)
n[(BUT) NnSl=n(B) +n(T)-=n(BNT)-n(S)
=203 +211-25-50=339

END of QUESTIONS
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