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Question 1

Make x the subject of the formula.

y=[x*+1 [3]
1. Square both sides of the equation to eliminate the square root:
Y =z?+1
2. Subtract 1 from both sides:
yZ —1= $2

3. Take the square root of both sides:

o= VA1

So, the expression for & in terms of y is & = /y? — 1.

Question 2
y=pitgr

(a) Findywhenp=-5,¢g=3and r=-7. [2]

To find the value of y when p = —5,g = 3, and r = —7 in the equation y = p® + gr, substitute these values into the equation:

y=(=52+(8)(-7)
Now, calculate each term:

y=25-21
Finally, simplify the expression:
y=4

Therefore, when p = —5,¢ =3, and r = —7, the value of yis 4 .

(b) Write p in terms of ¢, 7 and y.

y=p"+gqr
1. Subtract gr from both sides to isolate p? : [2]
y — qr = p*

1. Take the square root of both sides:
P=+y—qr

So, pin terms of g, 7, and y is p = /y — gr.
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Question 3
Make b the subject of the formula.
c=ya*+b

1. Square both sides of the equation to eliminate the square root:

¢t =a®+b?
2. Subtract a? from both sides:
b2 = ¢ _ g2

3. Take the square root of both sides:
b=+vc?—a?

So, the expression for b in terms of @, cis b = v/ ¢ — a?.
Question 4

Simplify the expression.

b | =
b | =
b | =
b =
—
[\
[l

(a” —b " Ya” +b7)

To simplify the given expression (a% - b%) (a% + b%), you can use the difference of squares formula, which states that (z — v)(z + y) = 2> — ¢*.
Apply this formula to the given expression:

(a%)ﬁf (b%)2

Simplify the squares:
a—0>b
So, the simplified expression is @ — b.
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Question 5
xX+2

to make x the subject. [4]
x—4

Rearrange the formula =

1. Cross-multiply to eliminate the fraction:
ye—4)=xz+2
2. Distribute y on the left side:
yr—4dy=x+2
3. Move all terms involving z to one side and constants to the other side:
yr —x =4y + 2
4. Factor out z on the left side:
z(y—1) =4y + 2
5. Divide by (y — 1) to solve for z :
— Ayt2

=5
So, the formula rearranged to make x the subject is x = ‘?jlz .

Question 6

Make w the subject of the formula.

4 +w
C=
w+3

1. Multiply both sides by (w + 3) to eliminate the fraction:
c(fw+3)=4+w

2. Distribute ¢ on the left side:

cw+3c=44w

3. Move all terms involving w to one side and constants to the other side:
cw—w=4—3c

4. Factor out w on the left side:

w(c—1) =4 -3¢

5. Divide by (¢ — 1) to solve for w :

_ 4-3e
W= 7

So, the formula rearranged to make w the subject is w = ‘lc__‘g’lc .

For more help, please visit our website www.exampaperspractice.co.uk
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Question 7

Al
a

(@) Findwwhen [ =8x 10 and C=2x10".

Give your answer in standard form.

(3]

The formula given is w = ﬁ , where w is the angular frequency, I is the current, L is the inductance, and C is the capacitance.

Given values: L =8 x 103 and C' =2 x 107°.
Substitute these values into the formula:
I

- 4/ (8x107%)(2x1077)

First, simplify the expression under the square root:
I

V1.6x10 1

Now, express the square root in standard form:

_ I
W= Tog10x10°

To give the answer in standard form, you can express the denominator with the appropriate power of 10:

I
%
w 1.265%107°

: ) . N I
So, w in standard form is approximately w ~ —"—s.

(b) Rearrange the formula to make C the subject. [3]

1. Square both sides to eliminate the square root:

2 _ I%
W = 7r
1. Multiply both sides by LC to isolate C :
==L
So, the formula rearranged to make C the subject is C = i—i
0B
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Question 8
ap=pxtc

(3]

Write p in terms of a, ¢ and x.

ap = pr+c

1. Subtract pz from both sides:

ap — pr = ¢

1. Factor out p on the left side:
pla—z)=c

1. Divide by (a — z) to solve for p :

[

p - i—
So, p in terms of @, ¢, and z is p =

[
a—a "
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Question 9

The length of time, 7 seconds, that the pendulum in the clock takes to swing is given by the formula
- 6
T=—72—

J(I+g?)

1. Square both sides of the equation to elimind#é the square root:
T2 — _36
T 14g8
1. Cross-multiply to get rid of the fraction:
T2 (1 + gz] =36
1. Distribute 7'? on the left side:
T? 4+ T%¢* =36
1. Rearrange the terms:

Rearrange the formula to make g the subject.

T?g* =36 — T*

1. Divide by T2 to solve for ¢? :
2 _ 36-17

9 =3

1. Take the square root of both sides:

/ 3612
9=\ "7z

Question 10 So, the formula rearranged to make g the subject is g = 4/ %T;Tz
(a) 3° = 15
Write down the value ofx. [1]

To find the value of z in the equation 3” = % , we can take the logarithm of both sides. In this case, let’s use the natural logarithm (In):
In(3%) = In (%)

Use the logarithm property In (ab) = bln(a):

zln(3) =In (1)

Now, solve for z :

5y

Using a calculator:

z == —1.46447

So, the value of = is approximately -1.46447 .

(b) 57 = k. Given the equation 5Y = k, we want to find 5¥*! in terms of k.
Find 571, in terms of . First, let’s express 5¥*! in terms of 5¥ :
5yt — 5¥ x 51

Now, substitute 5Y = k:

5%t =k x 5

So, in terms of k, 5¥* is 5k.
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Question 11

r(y+2)
5

Make y the subject of the formula. 4 =

[3]

1. Multiply both sides by 5 to get rid of the fraction:
5A=r(y+2)
1. Divide both sides by r to isolate y + 2 :

M=y+2
1. Subtract 2 from both sides to solve for y :
y=24-2

T

So, the formula with y as the subject is y = 54 — 2.

™

Question 12

2
Simplify 16 —4(3x—2) . [3]

1. First, apply the square to the expression inside the parentheses:
16 — 4 (922 — 12z + 4)

1. Distribute the -4 to each term inside the parentheses:

16 — 36z + 48z — 16

1. Combine like terms:

—3622 + 48z

So, the simplified expression is — 3622 + 48z.

For more help, please visit our website www.exampaperspractice.co.uk
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Question 13

Rearrange the formula to make y the subject.

+ﬁ—1

9

1. Subtract = from both sides:
VY
9 = 1—=a

1. Multiply both sides by 9 to isolate the square root term:

VY =9(1—x)

1. Square both sides to eliminate the square root:

y=(9(1 - 2))?

1. Simplify the expression on the right side:

y = 81(1 — z)?

So, the formula rearranged to make y the subject is y = 81(1 — z)2.

Question 14

) 2 2
(a) Factorise ax+ bx .

azx? + bz? = x*(a + b)
So, the factored form of az? + bz? is %(a + b).

(b) Make x the subject of the formula , )

ax+bx—d z p.
ax® +bz? —d=p
Combine like terms:
(a+b)z?—d=p
Add d to both sides:
(a+b)z>=p+d
Divide both sides by (a + b) to isolate z? :

w2 _ ptd
'B_a+b

Now, take the square root of both sides:

_ ptd
T = a-+b

So, z as the subject of the formula is x = + %g.

For more help, please visit our website www.exampaperspractice.co.uk
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Question 15

Two quantities ¢ and d are connected by the formula ¢ = 2d + 30. [1]
Find ¢ when d =—100.

To find ¢ when d = —100 using the formula ¢ = 2d + 30, substitute the given value of d into the equation:
¢ =2(—100) + 30

Now, perform the calculations:

c= —200+ 30

c=—170

So, when d = —100, the value of cis -170 .

Question 16

The number of tennis balls (7) in the diagram is given by the formula

1
T= 5 n(ntl),
where 7 is the number of rows.
The diagram above has 4 rows.
How many tennis balls will there be in a diagram with 20 rows? [1]

You're given the formula for the number of tennis balls (7") in the diagram based on the number of rows (n) :

T = in(n+1)

You're told that the diagram above has 4 rows, so you can substitute n = 4 into the formula to find the number of tennis balls for this case:
T=3x4x(4+1)=Fx4x5=10

So, there are 10 tennis balls in a diagram with 4 rows.

Now, if you want to find the number of tennis balls for a diagram with 20 rows, substitute n = 20 into the formula:
T=4x20x(2041) = § x20 x 21 = 210

Therefore, there will be 210 tennis balls in a diagram with 20 rows.

For more help, please visit our website www.exampaperspractice.co.uk



=

EXAM PAPERS PRACTICE
Question 17

Make d the subject of the formula

c= ﬁ +5
2
c= dTS + 5
1. Subtract 5 from both sides:
%3 =Cc—09
1. Multiply both sides by 2 to get rid of the fraction:
d* = 2(c —5)

1. Take the cube root of both sides to solve for d :

1= Y2H)

So, the formula with d as the subject is d = 1/2(c — 5).

Question 18

Make c the subject of the formula

V3c-5=b.

V3c—b5=0b

1. Square both sides to eliminate the square root:
(v3c —B)? = b?

3c—b5=10"

1. Add 5 to both sides:

3c=b%+5

1. Divide both sides by 3 to solve for ¢ :

__ b*45
— 73
b*45

So, the formula with ¢ as the subject is ¢ =

For more help, please visit our website www.exampaperspractice.co.uk
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Question 19

Make d the subject of the formula
c=kd’+e. [3]

c=kd®+e

1. Subtract e from both sides:

c—e=kd?

1. Divide both sides by k to solve for d? :

d2 __ e
ok

1. Take the square root of both sides to solve for d :

— [ e=e
d = k

So, the formula with d as the subject isd = 4/ <Z=.

For more help, please visit our website www.exampaperspractice.co.uk
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Question 20

3
Calculate the radius of a sphere with volume 1260 cm .

4
[The volume, V, of a sphere with radius ris V' = g |

V=4md
3

[3]

Page 12

You're given that the volume is 1260 cm?, so you can set up the equation:

1260 = $7r°
To solve for 7, you can follow these steps:

1. Multiply both sides by % to isolate the term with r* :

3 % 1260 = 7r°

945 = 7r®

1. Divide both sides by 7 to isolate * :
pd = 39

-
1. Take the cube root of both sides to solve for r :

T

m
Now, you can calculate the numerical value:
TR 422~ 6cm

So, the radius of the sphere is approximately 6 cm.

Question 21

Rearrange the formula ¢ = a4— to make a the subject.
c= 3%
1. Cross-multiply to eliminate the fraction:
cla—b)=4
1. Distribute c on the left side:
ca —ch=4
1. Add cb to both sides:
ca=ch+4
1. Divide both sides by ¢ to solve for a :
q = bt

C
So, the formula rearranged to make a the subject is:

oh4-4

a = P

For more help, please visit our website www.exampaperspractice.co.uk
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Question 22
Make x the subject of the formula. y =—); +5 [2]
y=+%+5
1. Subtract 5 from both sides:
y—5=7%
1. Multiply both sides by 3 to isolate z :
3(y—5) ==
1. Distribute 3 on the left side:
Jy—1b ==
So, the formula with z as the subject is:
xr=3y—15
{o
Question 23
Expand the brackets and simplify.
1
5(6x-2)=3(x~1) [2]

1. Distribute % to both terms inside the first set of brackets:

3 %6z — 4 x2—3(z—1)
This simplifies to 3z — 1 — 3(z — 1).

2. Distribute -3 to both terms inside the second set of brackets:

3z —-1-3z+3
3. Combine like terms:
3t —3z—-1+3

This further simplifies to — 1 + 3.
4, Finally, combine the constants:
-1+3=2

So, the simplified expression is 2 .

For more help, please visit our website www.exampaperspractice.co.uk
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Question 24
_(x+3)?

Make x the subject of
5

[3]

(z+3)?
5

1. Multiply both sides by 5 to eliminate the fraction:
5y = (x + 3)?

1. Take the square root of both sides:

\/S_y =x+3

1. Subtract 3 from both sides to isolate z :

mz\/@—S

So, the formula with z as the subject is:

m:\/%—3
.‘.]]m

Question 25

Rearrange the formula J = mv — mu to make m the subject. [2]

J=mv—mu
1. Factor out m from the right side:

J=m(v—u)
1. Divide both sides by (v — u) to solve for m :
m = J
ik
So, the formula rearranged to make m the subject is:
m= L
v

For more help, please visit our website www.exampaperspractice.co.uk
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h

£.
2 Vi

Find i in terms of g and 4. (3]

1. Square both sides to eliminate the square root:

(5=
g 1
4

h

i
2. Multiply both sides by i to isolate 7 :
i-L=h
3. Multiply both sides by % to solve for i :
i=%
So,iinterms of gand hisi = %.

Question 27
5d +4w
2w

Make d the subject of the formula ¢ = [3]

Bel4-daw
290

1. Multiply both sides by 2w to eliminate the fraction:
2we = 5d + 4w

1. Subtract 4w from both sides:

2we — 4w = bd

1. Factor out d on the right side:

— 2we—dwr
d= 5

So, the formula with d as the subject is:
d — Zae—daw
=~ 5

Cc =

For more help, please visit our website www.exampaperspractice.co.uk
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Question 28

Make x the subject of the formula.

pott3 [4]

P = :t:;l?:
1. Cross-multiply to eliminate the fraction:
Pr=2+3

1. Subtract z from both sides:

Pr—z=3

1. Factor out = on the left side:
z(P—1)=3

1. Divide by (P — 1) to solve for z :

_ 3
L= T

So, the formula with x as the subject is:

_ 3
= P17

Question 29
Expand and simplify 2(x — 3)2— (2x —3) i (3]

1. Expand (z — 3)% :

2(x — 3)* =2 (z* — 62+ 9)

=22% — 122 + 18

2. Expand (2z — 3)2 :

(22 — 3)2 = (22 — 3)(2z — 3)

=4z% — 122+ 9

3. Substitute these expansions into the original expression:
2(x — 3)? — (2z — 3)? = 22 — 12z + 18 — (4z* — 12z + 9)
4. Distribute the negative sign and combine like terms:
=22% — 122 + 18 — 42% + 122 — 9

=-222+9

So, 2(z — 3)%> — (22 — 3)? = —22%2 4+ 9.

For more help, please visit our website www.exampaperspractice.co.uk
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Question 30

_1
V=34h
(a) Find Vwhen4=15and h=17. [1]

To find V when A = 15 and h = 7 using the formula V' = %Ah, substitute the given values into the formula:
V= 3(15)(7)

Now, perform the calculations:

V = 1(105)

Multiply the fraction and the number:

V-

Simplify the fraction:

V=35

So, when A = 15 and h = 7, the value of Vis 35 .

(b) Make 4 the subject of the formula. 2]

V = $Ah

1. Multiply both sides by % to eliminate the fraction:
H=h

Y =

1. So, the formula with h as the subject is:
h=32

Question 31

Rearrange the formula to make x the subject. 2]
y=x2+4
1. Subtract 4 from both sides:
y—4= x?

1. Take the square root of both sides:
y—4d==z
However, note that when taking the square root, there will be two possible solutions (positive and negative). Therefore, the formula with z as the subject is:
z=+./y-4
So,  can be expressed as ¢ = \/y—_4 ore = —\/m.

For more help, please visit our website www.exampaperspractice.co.uk
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(a) Expand and simplify (a + b)>. (2]

(a + b)* = a? + 2ab + b*

S0,

(a+ b)? = a? + 2ab + b?

This is the expanded and simplified form of (a + b)2.

(b) Find the value of a>+ b>when a + b =6 and ab =17.

Question 33

a? + b = (a—i—b}z — 2ab

Given that a 4+ b = 6 and ab = 7, substitute these values into the identity:
a? 4+ b? = (6)% — 2(7)

=36—-14

=22

So, the value of a?+b?is22.

15 A sphere has a volume of 80 cm?.

Calculate the radius of the sphere.

[The volume, V, of a sphere with radius »is V' = —;‘mf 3] [3]
V= %?r'r?*
You're given that the volume is 80 ecm?, so you can set up the equation:
80 = 4mr?

To solve for r, you can follow these steps:
1. Multiply both sides by % to isolate the term with 72 :

3 _ 3
?XSU—TW"

60 = 7r®
1. Divide both sides by 7 to isolate r* :
]

1. Take the cube root of both sides to solve for r:

5/ 60

T = T

Now, you can calculate the numerical value:

=RV, i—ﬂ ~ 2,87 cm

So, the radius of the sphere is approximately 2.87 cm.

For more help, please visit our website www.exampaperspractice.co.uk
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Question 34

(a)

= l,a"fl 4
YTty

Find y when x = 2.
Give your answer correct to 4 decimal places. (2]

To find the value of y when = 2 in the equation y = /8 + %, substitute 2 = 2 into the equation:

yzﬂS-l—%

Now, perform the calculations:

y=+8+2
y =410
y ~ 3.1623

So, when z = 2, the value of y is approximately 3.1623 (correct to 4 decimal places).

(b) Rearrange  y=,/8 +74 to make x thesubject. [4]

1. Square both sides to eliminate the square root:

y* =8+ %

2. Subtract 8 from both sides:

y - 8=13

3. Take the reciprocal of both sides:
1 =z

-8 4

4. Multiply both sides by % to solve for z :
_ 4

T = -yz_—ﬁ

So, the formula with x as the subject is:
_ 4

T = 13

For more help, please visit our website www.exampaperspractice.co.uk
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Question 35

Expand the brackets.
3 13
y3-y) 2]

y(3-v') =3y—y*
So, the expanded form is 3y — y*.

Question 36

Make y the subject of the formula.

A=m’ - 7ry2

To make y the subject of the formula A = wz? — 7y?, you need to isolate y on one side of the equation. Follow these steps:
A= mz? — my?

myt =mx’— A ( Isolate the term with 3 on one side)

2_4
— ks B (Divide both sides by 1‘1’)

m™

2 A
Y= WT (Take the square root of both sides)

So, the formula for y is:

Y= [ w2 A

For more help, please visit our website www.exampaperspractice.co.uk
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7

Find 7 when (5)°=125. [2]

5% =53

Now, since the bases are the same, you can equate the exponents:
5=3

To solve for r, multiply both sides of the equation by 3 :
r=3x3=9

So, r = 9 is the solution to the given equation.

Question 38

Make w the subject of the formula.
t=2-3w [3]
a

— Jur
t=2—=1
First, subtract 2 from both sides:

__3

t—2=—=°¢
Next, multiply both sides by — < to solve for w:
w=2(2—1t)
50, the formula for w in terms of t and a is:
w=5(2-1)

For more help, please visit our website www.exampaperspractice.co.uk
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Question 39 T=2n\/z
g

(a) Find T when g=9.8 and £ =2. [2]

o 1
T—2:-r.\/;

Here, [ is the length of the pendulum, and g is the acceleration due to gravity.
Given that g = 9.8 and £ = 2, you can substitute these values into the formula and solve for 7" :

. 2

Now, calculate the expression inside the square root:

75 ~ 0.204

Substitute this back into the original equation:

T = 2m/0.204

Now, calculate the square root:

T =~ 271/0.204 ~ 27 x 0.451

Finally, calculate the product:

T =~ 27 % 0.451 = 2.83 seconds

So, when g = 9.8 and £ = 2, the period (T") of the pendulum is approximately 2.83 seconds.

(b) Make g the subject of the formula. B3

o [T
T_znﬁ

First, divide both sides of the equation by 2 to isolate the square root term:

T _ [1
27 T g

Next. square both sides of the equation to eliminate the square root:

() -4

2 g

Now, solve for g by taking the reciprocal of both sides:
_ 1

TGy

Simplify the expression:

g= 4;21

So, the formula for g in terms of 7" and [ is:
_ Ar*l

9= =

For more help, please visit our website www.exampaperspractice.co.uk
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Question 40

Find the value of 5a - 3bwhena= 7and bh=-2. [2]

S5a — 3b=5(7) — 3(—2)

Now, perform the multiplication and subtraction:

5(7) —3(—2) =35+6=41

So, when a = 7and b = —2, the value of 5a — 3bis 41 .

Question 41
Make g the subject of the formula p =24°. [2]

p=2¢°

First, divide both sides of the equation by 2 :
2 — q2

2

Now, take the square root of both sides. Note that there are two possible solutions (positive and negative) for the square root:

j:13§:q

So, g can be expressed as:

q=i\/§

Therefore, g is the square root of half of p, and it can be either positive or negative.

Question 42

Make a the subject of the formula. x=y+ \/a

z=y++a

Subtract y from both sides of the equation:

z—y=+a

Square both sides to eliminate the square root:

(z-y)?=a

So, the formula for a in terms of z and y is:

a=(z—y)?

Therefore, a is equal to the square of the difference between x and y.

For more help, please visit our website www.exampaperspractice.co.uk
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Question 43
s = ut+ 164 [2]
Find the value of s when u = 2 and ¢ = 3.

s = (2)(3) + 16(3)?
Now, perform the calculations:

s =6+ 16(9)
s =06+ 144
s = 150

So, when u = 2 and t = 3, the value of s is 150 .

Question 44

y=%
p
Write x in terms of p, ¢ and y. [2]
y = <*
Multiply both sides by p to get rid of the fraction:
Py = gqx
Now, divide both sides by g to isolate = :
—
q
So, z in terms of p, g, and y is:
r =&

q

For more help, please visit our website www.exampaperspractice.co.uk
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Question 45

Make p the subject of the formula. [3]
rp+5=3p+8r

rp+5=3p+8r

First, move all terms involving p to one side of the equation and the constants to the other side:
rp—3p=8r—5

Factor out p from the left side:

p(r—3)=8r—5

Now, divide both sides by (r — 3) to solve for p :

__ Br-56
P=5=

So, p is the subject of the formula and can be expressed as:

Br=5

P="=3

Question 46

Solve the equation. [2]
6(y+1)=9

6(y+1)=9

First, distribute the 6 to both terms inside the parentheses:

6y+6=9

Next, subtract 6 from both sides of the equation to isolate the term with v :
by=23

Finally, divide both sides by 6 to solve for y :

_ 3 _ 1
Y=% =3
1

So, the solution to the equation is y = 5.

For more help, please visit our website www.exampaperspractice.co.uk
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Make x the subject of the formula.

y= ax* +b [3]
y=azx?+b
Subtract b from both sides:
y— b= azx®

Divide both sides by a to isolate z :
2 gl

a

Now, take the square root of both sides. Note that there are two possible solutions (positive and negative) for the square root:

z:i@

So, z can be expressed as:

_ . [Jy-b _ _ fy-b
z=4/— or z= —

Therefore, z is the square root of the quantity -‘%b, and it can be either positive or negative.

Question 48

Simplify.
1-2u+u+4 [2]

l1-2u+u+4

Combine the u terms:

l—u+4

Combine the constants:

5—u

So, the simplified expression is 5 — u.

For more help, please visit our website www.exampaperspractice.co.uk
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Question 49

Make r the subject of this formula.

v=+p+rT

Cube both sides to eliminate the cube root:

v = p+r

Subtract p from both sides to isolate r :

r=v'—p

So, r is the subject of the formula and can be expressed as:

r=v—p

Question 50

Make x the subject of the formula.

_1":2"' \;’E.T_S

y=2++z -8

Subtract 2 from both sides:

y—2=+x—8

Now, square both sides to eliminate the square root:
(y—2)*=z—8

Expand the left side:

Y —dy+d4=z—8

Add 8 to both sides:

¥ —dy+12==x

So, z is the subject of the formula and can be expressed as:
r=y? —4dy+ 12

For more help, please visit our website www.exampaperspractice.co.uk
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Question 51 EXAM PAPERS PRACTICE

2
P

YTy '

Find the value of y when x = 6.
Give your answer as a mixed number in its simplest form. [2]

To find the value of ¥ when = = 6 in the equation y = ?2; + %2, substitute z = 6 :

2

y=gr+ T
Now, simplify each term:

_ 2 36
Y=3 +3
Reduce the fraction:
Y= 11—3 + 18
To combine the fractions, find a common denominator:

_ 1 18x18
y=15+ 13
Now, add the fractions:

2

y= 1
Calculate the numerator:

_ 14324
Y= "1

_ 325
Y=
Express this as a mixed number in its simplest form:
y=18L 3]

So, when z = 6, the value of y is 18%.

Question 52

7  Make x the subject of the formula.

y=(x—-47+6
y=(z—4)7"+6
First, subtract 6 from both sides of the equation:
y—6=(z—4)

Now, take the square root of both sides. Note that there are two possible solutions (positive and negative) for the square root:
+/y—6=x-4
Add 4 to both sides to isolate z :

=4+ /y—=6

So, z can be expressed as:

z=4+/y—6 or z=4-—4/y—=6

Therefore, & has two possible expressions in terms of y.

For more help, please visit our website www.exampaperspractice.co.uk
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