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5. Sup pos e that 70% of all cars on the roa d have incor rect tire pre ssure s , 30% hav e defe ctive exh aust sys tems, and 40% hav e
poorly aim ed hea dlig hts. Sup pos e also that 25% hav e all three fau lts, 35% hav e the fau lts wit h both tires and headlig hts,
26% wit h both tires and exh aust syatem, and 22% hav e none of the fau lts. Fin d the probability a car selected equ iprobably
(‘ at random’) on the roa d ha s:

(a) a defe ctive exh aust sys tem and poorly aim ed hea dlig hts;

(b) a defe ctive exh aust sys tem and poorly aim ed hea dlig hts but correct ti re pre ssure s.
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(a) A Ve n n diag ram is a conve n ient way to appraoch this que s tion;
we mark the percent age s (r e pre senting probabilit ies) on an appro priat e Ve nn diagr am .
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T den otes in cor rec t tire press ures,

E den otes defec tive exhaust sys te m,

H den otes poorly aimed hea d lig hts.

Fo r E: x + y + 0. 25 + 0.01 = 0.30;

fo r H: y + z + 0.10 + 0. 25 = 0.40;

ov erall: x + y + z + 0.70 + 0. 22 = 1.

From the three equ ation s:

x + y  = 0.04

y + z  = 0.05 so that: x = 0.03, y = 0.01, z = 0.04.

x + y + z  = 0.08

Poorly aim ed hea dlig hts an d a defective exh aust sys tem is 0. 25 +y = 0.26 = 26%.

(b) A defective exh aust sys tem an d poorly aim ed hea dlig hts but correc t ti re pre ssure s is y = 0.01 =1% .
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