R Ratio problems with algebra

ROBINSON Worked solutions

This topic online

n a and b are two numbers in theratioa:b =3:5

b-a=12
Work out the value of a and the value of b. (3 marks)
o =3, 0= 9n
Sn = ¥n \2Z
2n 12
=2 n ¢ =2
ao=3xX¢=19
b=5Sx¢=23%0
o =18, b =30
n The ratiox: (x + 4) isequalto 3:5
Work out the value of x. (3 marks)
x _ 3
(+1) S

Sx %+ 3(x +4)
S ¥ Ix +\2

-3x 21_ - 3 \2 -3

=2 xT‘ <2

Check:6:10=23:5

x=¢
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n A bag contains only red, blue and yellow counters.

The numbers of red, blue and yellow counters are in the ratio 2 : 3 : x.

A counter is taken at random from the bag.
The probability that it is yellow is %
Work out the value of x. (3 marks)

% X

Froction o counters that are yellow = —_ = —
¢ J (2+34x)  (S¥x)

x - 2

S

° —
(5’ + .z) 7
Tx = 2(S4+x),%07x =10+ 2x, giving Sx =10 and x =
2

Check: ratio 2 : 3: 2 has total 7 parts and Jb(.(.ow s %

2

n A jar contains only red sweets and green sweets.
The ratio of the number of red sweets to the number of green sweets is 4 : 3.

Show that the total number of sweets in the jar must be a multiple of 7. (3 marks)

Let the number of red sweets be 4n and the number of green sweets be 3a, where n s

o whole aumber

Total = 4a+3a=7n

Tn cs o.Lwo.Js o mu(.ti.p(.e. of 7, %0 the total must be a multiple °f
2
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a Zainab, Yusuf and Ola share £720 in theratio5:3: 4
a. Work out how much Zainab gets.

b. Yusuf gives one third of his share to Ola. Write down the new ratio of the amounts that Zainab,
Yusuf and Ola have, in its simplest form.

c. Work out the new amount that Ola has as a percentage of the £720. Give your answer correct to
1 decimal place. (5 marks)

o)

S+3+4=\2 parks
720 =12 = 60

Zacnab: S % ¢0 = £200
E3oo
o)
‘fusul,: 3 x ¢0 = F180, Ola: 4 x ¢o = F2u0

! \20 = (O
3 oo

fusup: 180 - 60 = Ei20
Ola: 240 + 6O = Ezoo
300 : 120 : 300 (+ ¢0)

s:2:5
e)

300
720

w.7%

X \00
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n The ratio 2x + 1) : (x + 5) isequal to 3: 2

Work out the value of x.

(3 marks)
(2x41) _ 3
(x+s) 2
2(2x +1) F 3(x +5)
“x +2 F 3x+1IS
-3x x+2 2 \S -3x
“2 x 7 13 -2
Check:27:19=3:2
x =13
The ratio of the amount of money Amy has to the amount Ben has is 5: 3.
Amy gives Ben £14.
The ratio of the amount Amy has to the amount Ben has is now 6 : 5.
Work out how much money Amy had at first. (4 marks)

Let Amy have Sx pounds and 60!\ have 3x pounds ot J.:.rst
Aoc'l:u the Stoct
(Sx=-w): (32 +14)

€:S
Soe S(Sx -\4) = §(3x +14), qiving 25x = 70 = 18x + 34
Tx = IS4, so x = 22 and Amd hod Sx 22 =

Fvo
Check

o =-\+ = andéé+14=%0,and 16:20=6:5

o
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n The ages of a mother and her daughter are in the ratio 7 : 2
In 5 years' time, the ratio of their ages will be 8 : 3

Work out how old the mother and daughter are now.

Now: T and 2k
(Tets) _ 8
(2e45) 3
3(Te + 5) 1 ¢(2e+ s)

2\ 1S F Wk + 4O

m\ék Sk +15 ¥ 4O "6k
=19 Sk ¥ 25 -IS
=9 "} T s =9

Mother 7% § = 35, davghter 2 x 5 =10
Chech: HO :\S =8 : 3%

3S and \O

n The cost of a pencil and the cost of a ruler are in the ratio 2 : 5.
Priti buys 3 pencils and 2 rulers for a total of £3.20.

Work out the cost of a ruler.
Let a pencil cost 2k pence and a ruler cost Sk pence
IX 2L +2 XSk = KKk = 320 pence

Solk = 20, and o ruler costs § X 20 = 100p = El
Check

sxuop+2x bl = frao+F2 =f320

£
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m The ratio of the amount of money Priya has to the amount of money Quinn has is 7 : 5.
Priya gives Quinn £18.
Now they each have the same amount of money.

Work out how much money Priya had originally. (4 marks)

Let Pr;ya. have 7x and Guian have Sx
Aoc'(:e.r the SLJ.(:
Tx -\% = Sx +1%
2x = 3¢, %02x =19
fiac

Pra.Jo. or:.s:.no.(.(.j hod 7 %18
Check

12¢ - 1% = \08 and 90 + 12 =108, which are equal

Fize

m A box contains red counters and blue counters.
If 5 more red counters are put in the box, the ratio of red to blue will be 2 : 3.
If instead 5 more blue counters are put in the box, the ratio of red to blue will be 1: 2.

Work out how many counters of each colour are in the box. (5 marks)

Let there be r red and b blue counters

First condition

(r+ 5) =
b

Second condition

i,soSr+l5’=2.b
3

r - |

— = —,%2r=b+S5,qivinqbo=2r~-95
(o+s) 2° N
Svbstitute
3rt1S = 2(2r-S)=4r-10, %0 r =25 and b =4S
Check

(2S5 +S):4S = 30:45=2:3,0nd 25 :(4S +S)=25:50 =
12
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m a and b are positive numbers such that
a® + 6b° = 5ab

Find the possible values of the ratio a : b. (5 marks)

fle.a.rro.aac.

o2-Sab +¢b? = O

Fo.c.tora.se.

(a-lb)(m-'bb) = 0
Soa=2bora =30

Therepore o

b = 2:\ora:b=3:)

Check

ipo = 2b then a2 + ¢b2 = 4b? + ¢b” = IOb? and Sab = \0b?; of o
= 3b then 102 + b2 = \Sb? and Sab = ISL?

o.b=2:1ora:b=3:1

m A box contains only red counters, blue counters and green counters.
The number of blue counters is twice the number of red counters.
The number of green counters is 9 more than the number of red counters.
There are 49 counters in the box altogether.

Work out the ratio of red counters to green counters. Give your answer in its simplest form. (5 marks)
ek r be the number of red counters
Bloe = 2r and green = ¢ + 19
rt2r+rc+1 = 49
Y = 40, s0r =10

There are 10 red, 20 blue and \1 green counters
Check

I0+20+19 = 49

Ro.teo of red to green = \O :\9, whichis o;(.re.o.d.v uh semplest
i,bfm

\O 11
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m In a box, the ratio of the number of red counters to the number of blue countersis 4 : 7.
12 more red counters are put into the box.
The ratio of the number of red counters to the number of blue counters is now 2 : 3.

Work out the number of blue counters in the box.

Let there be 4x red and 7x blue covnters ot the start

Apter addeng 12 red

(4x+12) 72 = 2:3
Cross multeply

34 +12)

2 %X Tx, 50122 + 3¢ = \4x
2x = 36, %0 x=\9%

Blue counters = 7 x 1% =12¢
Check

red = 72 +\2

4, and B4 1126 =23

\26
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