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StemUp Model Solution Probability Equation

1 A spinner has three colours: red, blue and green.

P(red) = 3x, P(blue) = x and P(green) = 110.
Work out the value of x.

total probability = |

/
+x + L+ =
3x + x 0 /
- ) 1
Gx = | 0
-9
Qx—’o
-9
X= %0

2 There are 8 black buttons and y grey buttonsin atin.
Oscar takes a button at random, replaces it, then takes another button at random.

The probability that both buttons are black is &

361
Work out the value of y.
P(black) = %ﬂ
(L) = &
ﬁszuage roots
g+y 19
g+y=8x1
Fre=ho y=1
/1
3 A spinner has three colours: red, blue and green.
P(red) = 4x, P(blue) = x and P(green) = %
Work out the value of x.
total probability = |
G +x + £ =1
Sx = | - é
Sx = %
X = 5
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4 There are some orange cubes and some purple cubesin a box.
Theratio of orange cubes to purple cubesis 4:3.
Two cubes are removed at random.

The probability that both the cubes taken are orangeis 1‘; :

Work out how many orange cubes were in the box before any were removed.

let orange cubes = 4x and all cubes = 7x

P(both orange) = "—;x x %

= M;QUX -1

4Cx =1 (9 _ 1) = 4
7 (- 1) = 13

s2(4x = 1) = 23(7x - 1)

208x — $2 = |196x — 28

12x = 24

x=2

orange cubes = 4 x 2 = 8 3

5 There are 9 black buttons and y grey buttonsin atin.
Zaratakes a button at random, replaces it, then takes another button at random.

The probability that both buttons are black is %.

Work out the value of y.

P(black) = ‘?Lw

9y _ 38

(9 - _1/) 121

take square roots
9 _ 49

9+y 1

i
+ = —
9 y—‘ixq

9+y=1

6 A bag contains x red counters and 8 blue counters.
A counter istaken at random.

11

The probability that it isred is o
Work out the value of x.

x -1
x+ 8 19

19 x = N(x + 38)
19 = llx + 8%
Ix = %
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7 There are 7 black buttons and x grey buttonsin atin.

Probability Equation

Two buttons are taken from the tin at random without replacement.

The probability that both the buttons taken are grey is %6

Work out the value of X.

P(both grey) =
x(x = 1) = L

G+ D+ 6) 36

36 x(x=1) = 1(x+7)x + 6)

36x% — 36x = X + 13x + 42

35 = 49 - 42 = 0

SP-7x-6=0

Gx+3)(x-2)=0

X = —-% orx =2

_3 N _
< is not possible so x = 2

X x =1
x+7 x+6

8 There are 4 green counters and y yellow countersin a bag.
Maya takes a counter at random, replaces it, then takes another counter at random.

The probability that both counters are greenis 2%.

Work out the value of y.

P(green) = jy

4 )2 - 16
(6/ + _1/) 239
take square roots

9 _ 4

49 +y 17
17
+ 1z
G +y ‘ixq

G+y=17

9 A box contains x orange cubes and 13 purple cubes.
A cube istaken at random.
The probability that it isorangeis ;—Z.
Work out the value of x.

X = 15
x + 13 28

28 x = 15(x + 13)
28x = ISx + 19§
13x = 195
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10 Thereare 6 red beads and x green beadsin ajar.

Probability Equation

Two beads are taken from the jar at random without replacement.

The probability that both the beads taken are green is

Work out the value of x.
P(both green) = —X— x X=1

x+6 x+$

x(x = 1) = L
G+ 6+ S) 28
28 x(x = 1) = 1(x + 6)(x + §)
28x% = 28x = x* + llx + 30
27x* = 39 — 30 =0
9w - 13x - 10 =0
(x+8S)k-2)=0
x=—-% orx =2

_5 ; -
3 Is not possible so x = 2

11 There are 9 mint sweets and y toffee sweetsin a bag.

28"

Chloe takes a sweet at random, replaces it, then takes another sweet at random.

The probability that both sweets are mint is 2—95.

Work out the value of y.

P(mint) = ; zy

(-2 )2 = 3

9+y 25

take square roots
9 _ 3

9+y S
9+g=9x%

9+y=15

12 A bag contains x red counters and 6 blue counters.
A counter istaken at random.

The probability that it isred is g

Work out the value of x.

_x -3
x+6 S
Sx=30+6)
Sx = 3x + 18
2x = |8
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13  Thereare 5 orange cubes and x purple cubesin abox.
Two cubes are taken from the box at random without replacement.

The probability that both the cubes taken are purpleis 238 .

Work out the value of x.
PCboth purple) = —X— x =1

x+S X+ 9

x(x = 1) - 3
x+ 8S) + 4) 28
28 x(x = 1) = 3(x + §)(x + 4)
28> — 28x = 3% + 27x + 60
25x* — §5x — 60 = 0
2= lx—-12=0
Gx+4)(x-3)=0
x=—-% orx =3

_4 ; _
< Is not possible so x = 3

14  Thereare 9 red beads and y green beadsin ajar.
Ethan takes a bead at random, replaces it, then takes another bead at random.

The probability that both beads arered is 4%.

Work out the value of y.

P(red) = ; jy

2 Y2 _ 4
(Q+_z/) 499

take square roots
2 -3

9+y 7
9+g=9x§

9+y=2l

15 A box has 5 orange cubes and 11 purple cubes.
m orange cubes are removed from the box.
A cube isthen taken at random from the box.

The probability that it isorangeis %

Work out the value of m.

orange left = § —m

all left =16 — m
S-m _ 2

6-m I3

13¢5 = m) = 206 - m)
6S = 13m = 32 — 2m
65 — 32 =13m - 2m
33 =1Ilm
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16  Thereare 3 white balls and x black ballsin a box.
Two balls are removed at random from the box.

The probability that both the balls taken are black is é .

Work out the value of X.

P(both black) = —= x :+£
xG=1) A

+ 3D+ 2) S

SxCx=1)=1(x+3)k+2)

S -Sx=x+8+6

9% = 10x — 6 = 0

2% - 5x-3=0

Cx+D-3)=0

x=—-é orx =3

Ll ; -
5 s not possible so x = 3

17  Thereare 9 red counters and y blue countersin a bag.

Matt takes a counter at random, replacesiit, then takes another counter at random.

The probability that both countersarered is %.

Work out the value of y.

P(red) = qjg

(L)=1

9+y

take square roots
-1
9+y T2

P+y=9x2

9+y =18

18  There are some mint sweets and some toffee sweetsin a bag.
The ratio of mint sweets to toffee sweetsis 2:1.
Two sweets are removed at random.

The probability that both the sweets taken are toffeeis 1—12

Work out how many sweets were in the bag before any were removed.

let toffee sweets = x and all sweets = 3x
- x -
P(both toffee) = ;x X 3’; —
— x—1 _
= T(Sx )
_ _
X; Gx-1) = 12
12« = 1) = 33x - 1)
12x =12 = 9% - 3
3x =9
x=3
all sweets = 3x3 =29 9
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19 Thereare 5 orange cubes and x purple cubesin abox.
Two cubes are removed at random from the box.

The probability that both the cubes taken are purpleis S .
Work out the value of x.

P(both purple) = —X— x X=1

X+ S x+ 94

x(x =1 = 2
O+ Sk +4) ]
9xCx = 1) =20 + ) + 4)
9% — 9x = 2% + 18x + 40
X =27 — 40 =0
(x +8)(x-5) =0
x=-2ox=§

7

——% is not possible so x = §

20  Thereare 6 mint sweets and y toffee sweetsin a bag.
Alan takes a sweet at random, replaces it, then takes another sweet at random.

The probability that both sweets are mint is %.

Work out the value of y.

S) = _6
P(mint) = 4 ;
_6 )y _ 4
(6 + g) 499
take square roots
_6 -2

6+y 7
6+y=6x1

6+y=2l

21 There are some black buttons and some grey buttonsin atin.
Theratio of black buttonsto grey buttonsis 4:1.
Two buttons are removed at random.

The probability that both the buttons taken are grey is 3—15

Work out how many grey buttons were in the tin before any were removed.

let grey buttons = x and all buttons = Sx
P(both grey) = %x x ;xil)
=x-1 -
=% -1
o) _
Xs x=1) = 35
35(x = 1) = S(sx - 1)
35x — 35 =25« - §
10x = 30
x=3
grey buttons = 1 x 3 =3 3
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22  Thereare 2 black buttons and x grey buttonsin atin.
Two buttons are taken from the tin at random without replacement.

The probability that both the buttons taken are black is 616 .

Work out the value of X.
P(both black) = —2— x —.

X+ 2 x +/
2 -
G+ 2+ 1) 66

66 x2=10x+2)x+1)

132 =% + 3x + 2

X +3x—-130=0

+13)x-10) =0

x==130rx=10

=13 is not possible so x = 10 x =10

23  There are x white balls and 3 black ballsin abox.
Charlestakes aball at random, replaces it, then takes another ball at random.

9

The probability that both balls are black is 55"

Work out the value of x.
P(black) = ﬁ
3 )2 _ 9
G+ " 5%

take square roots
3 _ 3

3+x E
16

3+x=3x;

3+x=106 x =13

24 There are some blue marbles and some white marbles in a bag.
The ratio of blue marbles to white marblesis 3:1.
Two marbles are removed at random.

The probability that both the marbles taken are whiteis 2—10.

Work out how many marbles were in the bag before any were removed.

let white marbles = x and all marbles = Gx
P(both white) = £x x X=1
4 ax — |
= lox-1)
“llax-1) =4
200 = 1) = 4Cax = 1)
20x — 20 = 16x — 4
4x = 16
x=9
all marbles = 4 x 4 = 16 16
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25  Thereare5 blue marbles and x white marblesin a bag.
Two marbles are removed at random from the bag.

33

The probability that both the marbles taken are whiteis 68"
Work out the value of x.

P(both white) = —X— x X=1

x+S x+4

x(x = 1) - 33
x+ 8S) + 4) 68
63 x(x = 1) = 33(x + S)(x + 4)
63x° — 68x = 33 + 297x + 660
385 — 365x — 660 = 0
x> —73x—132 =0
x + 1D = 12) =0
X = —-% orx =12

_I j -
5 is not possible so x = 12

26  Therearenbuttonsin atin. 8 of the buttons are black and the rest are grey. Jack takes a button
from thetin at random and does not replace it. He then takes another button at random from
thetin.

The probability that Jack takes two grey buttonsis 1

5
(&) Show that n*> — 21n+90=0
(b) Find the value of n.
gm~ngn-92 =1
nln = 1) s
Sx-=8m-9 =1xnl-1)
Sn? — 8Sn + 360 = n® —n
9n® — 34n + 360 = 0
n = 2ln+90 =0
W) n-6)n-15) =0
n==6orn=1§
n=150 =6 is too small) (b) n=1s

27  There are some orange cubes and some purple cubesin a box.
Theratio of orange cubes to purple cubesis 3:2.
Two cubes are removed at random.

The probability that both the cubes taken are orangeis %.

Work out how many orange cubes were in the box before any were removed.

let orange cubes = 3x and all cubes = Sx
P(both orange) = %x x =1

Sx =1
- 33x5-/2(5x__/)
3G3x - 1) _ - 33
Xs (x-1) = as

2853x - 1) = 165(Sx - 1)

BS5S5x — 285 = 825x — 16S

30x = 120

x=4

orange cubes = 3 x G = |2 12
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28  Thereare 7 mint sweets and x toffee sweetsin a bag.
Two sweets are taken from the bag at random without replacement.

The probability that both the sweets taken are mint is 12910 .

Work out the value of X.
P(both mint) = —1— x —¢

X+ 7 x+6
- 2l

G+ 7;% +6) 190
190 x 42 = 2I1(x + 7)(x + 6)
7980 = 2Ix® + 273x + 882
21x> + 273x — 7098 = 0

x> +13x — 3383 =0
(x+26)(x-13) =0
x=-26 orx =13

=26 is not possible so x = 13 x =13

Probability Equation

29  Therearen sweetsin abag. 4 of the sweets are mint and the rest are toffee. Avatakes a sweet
from the bag at random and does not replace it. She then takes another sweet at random from

the bag.

The probability that Ava takestwo mint sweetsis 2

7
(@) Show that n® — n — 42=0
(b) Find the value of n.

2n’ —2n -84 =0
n—n-42=0
W h+6)n-7) =0

n=-6orn=7
n =7 (n cannot be negative) (b) n

30  There are some orange cubes and some purple cubesin a box.
Theratio of orange cubes to purple cubesis5:2.
Two cubes are removed at random.

The probability that both the cubes taken are purpleis %.

Work out how many purple cubes were in the box before any were removed.

let purple cubes = 2x and all cubes = 7x

P(both purple) = 2—7’(x X ;f—:/’

= &7»,2(7)( -1
z(2x7~ D7 —1) = ”iq
238(2x - 1) = 63(7x - )

476x — 238 = 44Ix — 63

35x = 178

x=3S5

purple cubes = 2 x S =10 10
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31  Thereare 8 mint sweets and x toffee sweetsin abag.
Two sweets are removed at random from the bag.

43

The probability that the two sweets taken are the same colour is o

Work out the value of X.

X x =1 g 7
= +
P(Same) x+5“xx+7 x+2xx+7

x(e=1) +S86 _ 43

G+ 8 +7) 9l

U = 1) + 856) = 43(x + 3)(x + 7)
qx? = 9x + §096 = 43x° + 645x + 2408
48x? — 736x + 2688 = 0

3 - 46x + 163 = 0

(x-6)(3x-28) =0

x=6orx= %

% is not possible so x = 6

32  Therearen countersin abag. 2 of the counters are red and the rest are blue. Ethan takes a
counter from the bag at random and does not replace it. He then takes another counter at
random from the bag.

The probability that Ethan takes two red countersis 1

28°
(&) Show that n®> — n — 56 =0
(b) Find the value of n.

-2 !
P(two red) = 2 x —
2 _ L
nln - 1) 238
28x2=1xnln -1
S6=n>-n
n-n-5=0
W Wh+72 -8 =0

n=-7orn=398
n = 8 (n cannot be negative) (b) n=238

33  Thereare some black buttons and some grey buttonsin atin.
Theratio of black buttons to grey buttonsis 1:1.
Two buttons are removed at random.

The probability that both the buttons taken are grey is %.

Work out how many buttons were in the tin before any were removed.

let grey buttons = x and all buttons = 2x
P(both grey) = %x x 2’;1'/
= %(ZX -1
x=1 - 2
> Gx-1) = -
9 - 1) = 902x - 1)

¥-9=8x-4

Ix=35

x=5

all buttons = 2 x S =10 10
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34  Thereare7 black buttons and x grey buttonsin atin.
Two buttons are taken from the tin at random without replacement.

19

The probability that the two buttons taken are the same colour is 20

Work out the value of X.

P(Same) - xi7 x :+é * xz7 x xfé
xCe=1) + 42 = 19

x+7)(x + 6) 0

G0(x(x = 1) + 492) = 19(x + 7)(x + 6)
40x* — 40x + 1680 = 19x*> + 247x + 798
21x° — 287x + 882 = 0

3% - 4lx + 126 =0

Gx-19)K -9 =0

X = % orx =9

% is not possible so x = 9

35 Therearen marblesin abag. 4 of the marbles are blue and the rest are white. Priyatakes a
marble from the bag at random and does not replace it. She then takes another marble at
random from the bag.

The probability that Priya takes two blue marblesis 5

55°
(@) Show that n®> — n — 110=0
(b) Find the value of n.

12 _ 6

win -1~ ss
SSx12=6xnln-1)
660 = 6n* — 6n

6n’ — 6n — 660 = 0
mw-=n-=-100=0

W) h+100-1) =0

n=-=10orn-=1
n =1l (n cannot be negative) (b) n =1

36  Thereare some red counters and some blue countersin a bag.
The ratio of red counters to blue countersis 1:1.
Two counters are removed at random.

The probability that both the counters taken are blueis 2—52

Work out how many counters were in the bag before any were removed.

let blue counters = x and all counters = 2x
- x -
P(both blue) = Ex X ZXX -
= %(ZX -1)
_ _ s
Xz Cx-1)= 22
22(x = 1) = 10C2x = 1)
22x — 22 = 20x — 10
2x = 12
x=6
all counters = 2 x 6 = 12 12
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37 Thereare 7 white ballsand y black ballsin abox.
Priyatakes aball at random, replacesit, then takes another ball at random.

The probability that the first ball is white and the second isblack is :?:1 .
Work out the value of y.
P(white then black) = 71 X 4=
. Yy y
G +y)?

2y _ - 34
@ +y)? 361

361 x 7y = 34(7 + y)?

2527y = 8442 + 1176y + 4116

B4y% — 1351y + 4116 = 0

1242 = 193y + 588 = 0

U2y - 490 - 12) =0

y = % ory =12

y=12( % is not a whole number)

38 Therearen countersin abag. 3 of the counters are green and the rest are yellow. Zaratakes a
counter from the bag at random and does not replace it. She then takes another counter at
random from the bag.

The probability that Zaratakes two green countersis 3

136°
(@) Show that n® — n — 272=0
(b) Find the value of n.

6 - 3

nln = 1) 136

136 x 6 = 3xnln - 1)
316 = 3> — 3n

3’ - 3n-3816 =0
nw—-n-272=0

W) i +16)n-17) =0
n=-l6orn=17

n =17 (n cannot be negative) (b) n=17

39 Thereare some black buttons and some grey buttonsin atin.
Theratio of black buttons to grey buttonsis 1:1.
Two buttons are removed at random.

The probability that both the buttons taken are grey is %

Work out how many grey buttons were in the tin before any were removed.

let grey buttons = x and all buttons = 2x

P(both grey) = %x x 2’;1'/

= %(ZX -1)

llx -1 =2

13— 1) = 6(2x - 1)

13x =13 =12x - 6

Ix =7

x=7

grey buttons = 1 x 7 = 7 7
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40 Thereare 2 black buttons and y grey buttonsin atin.
Samir takes a button at random, replacesiit, then takes another button at random.

The probability that both buttons are the same colour is Zg .
Work out the value of y.
P(same) = (7207 + (74
= _4+y
Q +y)?
Gy _ 37

2 +y¢)> 49

49 x (4 + ¢?) = 3702 + y)?
49y* + 196 = 37y° + 148y + 148
124 = 148y + 48 = 0

3 - 37y +12=10
BGy-Dly-12) =0

y = é ory =12

— €1
y=12 (3 is not a whole number) y =2

41  Therearen countersin abag. 3 of the counters are red and the rest are blue. Leo takes a
counter from the bag at random and does not replace it. He then takes another counter at
random from the bag.

The probability that Leo takes two red countersis 3

10°
(@) Show thatn®> — n—20=0
(b) Find the value of n.

6 -2

nln = 1) 10

10x 6 =3xnln-1)
60 = 3n*> - 3n

3 -3m-60=0
nw-n-20=0

® h+a)l-5)=0

n=-9o0rn=S5
n =S (n cannot be negative) (b) n=35

42  There are 3 mint sweets and x toffee sweetsin abag. Two sweets are taken at random without

replacement. The probability that both are toffeeis %.

(a) Work out the value of x.
(b) Work out the probability that the two swesets are different colours.

(a) x(x = 1) _ 6
G+ 30+ 2) I

INx(x=1) =60+ 3)(x+ 2)
Sx* = glx — 36 =0
Gx+4)(x-9) =0

(b) total = 3 +9 =12

\ _ 3,9 _ 9
P(different) = 2 x = x = 5> @x=90®) %
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43  Thereare 3 orange cubes and y purple cubesin a box.
Alice takes a cube at random, replaces it, then takes another cube at random.

205

The probability that both cubes are the same colour is 89"

Work out the value of y.

_ 3y ¢ )2
P(same) (3+y) +(3+y)
= 9+y¢

G+y)r?

9y 208
G+y)? 239

289 x (9 + ¢?) = 205(3 + y)?

289y + 2601 = 205y + 1230y + 184S
84y* — 1230y + 756 = 0

144> — 20Sy + 126 = 0

Qay = Dy -14) =0

y = % ory =149

_ a9
y=14 (IC/ is not a whole number) y = ’(7'

44 Therearen ballsin abox. 9 of the balls are white and the rest are black. Samir takes a ball
from the box at random and does not replace it. He then takes another ball at random from
the box.

The probability that Samir takes two white balsis %.
(@) Show that n® — n — 272=0
(b) Find the value of n.

72 - 4

win -1~ 34
3gx72=9xnln-1)
2448 = n® —

WM’ - - 2448 = 0
nw—-n-272=0

W) i +16)n-17) =0

n=-l6orn=17
n =17 (n cannot be negative) (b) n=17

45  Thereare5 orange cubes and x purple cubesin abox. Two cubes are taken at random without

replacement. The probability that both are purpleis %.
(a) Work out the value of x.
(b) Work out the probability that the two cubes are different colours.

(a) x(x = 1) - 1
U+ 8)k+4) 24

26 x(x = 1) = N(x + S)(x + 4)
132 — 123x — 220 = 0
U3x +20)(x - 11) =0
(b) total = S + 1l = 16

: _ S, _ 1l
P(different) = 2 x == x 1c = 5 (@) x =11 ()L
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46  Therearen cubesin abox. 6 of the cubes are orange and the rest are purple. Sofiatakes a cube
from the box at random and does not replace it. She then takes another cube at random from
the box.

The probability that Sofia takes two orange cubesis 152 .

(@) Showthatn®> — n—72=0
(b) Find the value of n.

- S

30
nln = 1) 12
12x30=5xnln-1)
360 = Sn? — Sn
Sn? —Sn - 360 =0
w-n-72=0
W) ih+8)m-9 =0

n=-8o0rn=29
n = 9 (n cannot be negative) (b) n=2a9

47  Therearen cubesin abox. 3 of the cubes are orange and the rest are purple. Matt takes a cube
from the box at random and does not replace it. He then takes another cube at random from
the box.

The probability that Matt takes two orange cubesis L

5
(@) Show that > — n—30=0
(b) Find the value of n.

2
n-1

=3
P(two orange) = = x
6 _ 1

W -0 S
Sx6=1xnln-1)
30=n’-n
n-n-30=0

W w+S)h-6)=0

n=-=Sorn=56
n = 6 (n cannot be negative) (b) n =

48  Thereare 5 mint sweets and x toffee sweetsin abag. Two sweets are taken at random without

replacement. The probability that both are toffeeis %.

(a) Work out the value of x.
(b) Work out the probability that the two swesets are different colours.

(a) x(x = 1) — 33
U+ 8)k+4) 63

68 x(x — 1) = 33(x + S)(x + 4)
35x% — 365x — 660 = 0

(x + 1Dk =12) =0

(b) total =S +12 =17

: _ S 12 _ IS
P(different) = 2 x = x = = 2 (@) x =12 () 5
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49  Thereare 8 red beads and x green beadsin ajar. Two beads are taken at random without

replacement. The probability that both are greenis 111 .
(a) Work out the value of x.
(b) Work out the probahility that the two beads are different colours.

x(x = 1) - 1
(0) G+3)&+7) N

NxCx—=1) =1+ 3)+7)

10x* — 26x — 56 = 0

Gx+7)(x-4) =0

b) total = 8 + § =12

P(different) = 2 x i 4 = 16 () x =4 (b) %

~

N 33

50 Thereare 6 mint sweets and x toffee sweetsin abag. Two sweets are taken at random without

replacement. The probability that both are toffeeis —— 15

(a) Work out the value of x.
(b) Work out the prabability that the two swesets are different colours.

(a) x(x = 1) - 2
e+ 6)(x +5) 1S

1S x(x = 1) = 2(x + 6)(x + §)
13x° — 37x — 60 = 0
A3x +15)(x - 4) =
(b) total = 6+Q-I0 . s

P(different) = 2 x E x 7= @ x=4®) 2

stemup.co.uk

Probability Equation


https://stemup.co.uk

	Model Answers

