R Probability with algebra

ROBINSON Worked solutions

This topic online

n A bag contains 2x green counters and (x + 4) yellow counters. A counter is taken at random.
The probability that it is green is %
Work out the value of x. (3 marks)

total covnters =2x + (x + '-&) =3x+ Y

Lx - 2
(32 +«) s
c.ross-mu(.tz.p(.:j

I0x * 2(3x + %)

-6x Yx * % -6x
T x T 2 H
x =2

n A bag contains n counters. 3 of the counters are red.
A counter is taken at random, replaced, and then a second counter is taken at random.

Write down an expression, in terms of n, for the probability that both counters are red. (2 marks)

Each prek has Plred) = 2 becavse the covnter s replaced

n
P(bokh red) = > « 2 = 1
0 N nl
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n A box contains n counters. 5 of the counters are green.
A counter is taken at random and not replaced. A second counter is then taken at random.

Write down an expression, in terms of n, for the probability that both counters are green. (2 marks)

P(J.:.rs{: Sre.u\) = S

)

A rter one areen counker is removed, 4 areen covaters remain ovt
F N >

ol,n-\
p(bbt‘\ SI‘Q.QA\) = ix i - 2
N n-1 A(l\"l)

20

ala-1)

n A biased coin is flipped twice. The flips are independent.
The probability of getting heads on both flips is 0.64.

Work out the probability of getting heads on one flip of the coin. (2 marks)

Let Plheads) = ¢. Then p % p = Ol
P = {ocu=o08 (to.kina the posctive root, since o probo.bi(.:.tv

cannot be ne.ao.tive.)

0.%
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a 50 people were asked whether they read fiction (A) or non-fiction (B).
The Venn diagram regions contain these numbers of people:
Aonly:x AnB:5 Bonly:2x = 3 neither:x + 8

a. Work out the value of x.

b. One of the 50 people is chosen at random. Work out the probability that this person reads non-
fiction.

(4 marks)

The FoUr regons sum to SO
x+5+(22-3)+t(x+%) = SO

Yx +10 = S50, so x =10

The regions are 10, 5,17 and 18 (check

O+S +\7+\% = 50O)

Number who read Aon—oc,ic.t'mA =F +\7 =22, 50 the probabit&t:’ =
22 _
SO 25
n Two independent events A and B are such that
P(B) = 2 x P(A)

P(A and B) = %

Find P(A). (4 marks)

Lek P(A) = x, %0 9(6) =2%
A and & are inde.pzad.e.at, so P(A and 6) =xX2x =22

2

-\ 2 |
Zx = —, % x = —
16

2

== 1 (takina the positive roo‘t), so P(A) = !
Y 4

|
(1Y
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A jar contains n sweets. 6 of the sweets are orange. The rest are lemon.

Hana takes two sweets at random, without replacement.

The probability that both sweets are orange is %

a. Show that n? = n - 90 = 0.

b. Find the value of n. (5 marks)

P(both °‘"°‘-“3°) = ix S 30

n n~-=1| = l\(l\_‘\)
Setting this equal o ! ives 30 =) so a(n =1\) =90
J 1 33 Ao 7

E.zpo.l\du\a

n‘ -n=-90 = 0, as ruLuue.&
Fo.ctor:.sms

(n-10)(n+9) = O,%0n=100rn=-9

n must be o posctive number of sweeks, so n =10

Check
i " i = 30 _ |
\O 9 ) o) 3
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n A bag contains x green counters and 8 white counters.

Two counters are taken at random, without replacement.

The probability that both counters are white is %

Work out the value of x. (5 marks)

8 T Sé
The bog holds x + & counke Plookh white) = — x — =
0.3 o S x coun s, so (] w x+% Mg (x+m*7)

Setting thes eq ual to ~

e 4\3 S e.lu 33
sé = 4
(+8)(e+7) 33

4

kS k'S
x +t\Sx+S5¢ = 132, 50x *+\Sx-T76=0

Factortsana

(x + \‘\)(x - '-!-) = 0,50 x =4 (x must be posatave)
Checlk

8 T = S¢ _ 14

2 u 132 33

Y
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n A bag contains only red counters and green counters.
The probability of taking a red counter at random is %
10 red counters are then removed from the bag.

The probability of taking a red counter at random is now %

Work out the number of counters that were in the bag originally. (5 marks)

Let the ora.sa.no.(. total be €. The aumber ooc, red counters s

Al.ke,r removing 10 red counters there are i -\0 red counters and € = 10 counters in
S

tokal

ﬂ-lot-lo = l,so'-t-(z—t-lo)=t—lo
S Y4 S

st _
9

- 3t
%o = k-IO,soT=3Oo~A&t=$’O

Check

or&.y.nm(.(.d 20 red ouvt of SO (P = %)) moctu removol 10 red

ou‘booc'-}O(p= )

\
Y

S0
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m A bag contains 4 red counters and x blue counters. Two counters are taken at random without
replacement.

8x

a. Show that the probability of taking one red counter and one blue counter is rAx I

b. The probability of taking one counter of each colour is % Show that x% - 8x + 12 = 0.

c. Solve x° - 8x + 12 = 0 to find the possible values of x. (6 marks)

o) two orders: red £hen blue, blue then red
0(1)6) = i X =
(x+4) (x+3)
p(6al) = ad X i
(x + '-&) (.z + 3)
P(one o La.c.k) =, H
g " (e + )=+ 3))

- 81-

((x +4)(x +3))

b)
bx :L 2
((JL + '-\-)_(.z + '6)) E
ISx % (x+9)(x+3)
IS F x>+ 7x +\2
-\sx O F x"=-%x+12 T\ex

c,) J,a.ctor;se.

(x -2)x-¢) = 0

X=20rx=6
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m A bag contains x black counters and 6 white counters.
Two counters are taken at random, without replacement.

The probability that the two counters are different colours is %

Find the possible values of x.

(6 marks)
The bo.s holds x + € counters
Plblack then white) = X xS and Plwhete thenblack) = = x =
x + 6 x+S x +6 x+S
P(&:.oc.oc.e.re.nt colovrs) = \2x = !
(x+¢)x+S5) 2
a
L4x = (.z+‘)(.x+5)=:x. +\lx + 30
a
x =\3x+30 = O,so(.z-'S)(.z-lO)=O
% = JBorx=10
Chech x =3 2%x3x £ =3—6= D Check x =10: 2 x 10 % £ o _
Ix8 T2 2 6 X \S 240 2

x=dorx =10
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m There are n counters in a box. 8 of the counters are orange. The rest are brown.

Meg takes two counters at random, without replacement.

The probability that both counters are orange is 14—5

a. Show thatn> = n -210 = 0.
b. Find the value of n.

c. Work out the probability that both counters Meg takes are brown. (8 marks)

P(ooth ora.c\ae.) = i,‘ T o_ S¢

a a=1 ala-1)

Setting thes egual to %
S_‘ =i,so(\(n-l)=56x£=llo

ala =) 'S Y
E:x.po.nda.na

n‘ “A=210 = O, a5 re,c"uirzd.
Fo.c.tor;stn3

(n - IS')(A + l'-}) = O,%0n=I9 (n must be posa.(::.ve.)
Checle

2 1 = 5_6 =2

IS \= 210 IS

There are IS = % = T brown covaters
P(both brown) = T % ¢ _ 42

|
IS \4+ 210 S
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