Mathematics Higher Tier, Indices

These solutions are for your personal use only. DO NOT photocopy or pass on to third parties. If
you are a school or an organisation and would like to purchase these solutions please contact

Chatterton Tuition for further details.
Question 1

Simplify the following

6
x
a)x—z

b) 3y’z* x 2y°z
c) (2p°r’)
Answer:

a) when we divide numbers (or letters) with powers we subtract the powers.
6. .2 6-2 4
X Ex"=x""=x

b) we need to group the terms,

3x2=6

when we multiply numbers (or letters) with powers we add the powers
2. 5_ 245 _ 7

Yy Xy =y "=y

'xz=2*x'=7"=7

putting back together again:

6xy xz°=6y'z

c)Notice that 2p’r® is all in brackets, this means that it is all to the power of 3
so we have 2% x p*° x r® = 8p°r°

alternatively we could have written:
2p°A) x (2p°) x 2p°F) =2 x2x 2 xpP xpP xpP x rP x P x r? = 8p°r®
p p p P Xp Xxp p

www.chattertontuition.co.uk 0775 950 1629 Page 1
X

Vv




Mathematics Higher Tier, Indices

Question 2
a) evaluate (9'/?%)*

b) express 5%° as a power of 25

c) express /8 as a power of 2

Answer:

a) when we raise powers to further powers we multiply the powers together
Yaxd=2

(9%)*=9%=81

b) 520 - (25‘/2)20 - 2510

C) \/§= 81/2 — (23)1/2= 23)(1/2: 21.5

Question 3

Evaluate 57x100°°
Giving your answer in its simplest form

Answer:
52 - 1 — 1
52 25

100%° =+/100 = 10

52%100%° = —x10= 2=

2
25 25 5
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Mathematics Higher Tier,

Indices

Question 4
What is the reciprocal of 0.8

Answer:

The reciprocal of a number is 1 over that number

. 1
For example the reciprocal of 5 is -

. 2. 3
the reciprocal of 3is3

the reciprocal of 0.8 is é

we can’t leave this as it is because we don’t want a mix of decimals in a fraction

multiply the top and bottom by 10

L =1-5(=125)
0.8 8 4
Question 5

L1
a) Write 1¢ 3s a power of 2

b) Write 2 as a power of 8
Answer:

a)2'=16

b)2°=8
so if we cube root (Zi/—) both sides

2=3/8=8"
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Mathematics Higher Tier, Indices

Question 6

Show that 277 = %

Answer:

We can split the- g into % X -2
1_1

2/3 _ 1/3y2 _ 3 2 _ a2 _
277 =(277) = (V27) =3 =375

Question 7
Simplify
a)m’*xm*

b) p’ + p°

c) 4x*y® x 3xy?
Answer:

a) when you multiply with powers you add them

c)ax3xx* T xy =12y’
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Mathematics Higher Tier, Indices

Question 8
Evaluate

a) 643

b) 16>/

125,.4/3
o) (5,0

Answer:
. 2., 1
a) We can split the- 5into - x -2

2/3 _ 1/3y-2 _ (3 2_,2_1_ 1
647 =(647)"=(V64)" =4 Rirriaby

b) we can split the % into % X3
16¥* = (16"*)* = (V16)’ =2°=8
c) the negative power sends the number to the bottom (reciprocal)

12503 _ (27 1
(27 ) (125)

The power of% means the cube root of

(ﬂ)m_ 327
125’ 7 4J125

We can cube root the top and the bottom separately

327 3
125 5
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Mathematics Higher Tier, Indices

Question 9
a) Simplify 3c°d x ¢’d*

b) Simplify (2x’y)*

2x—6
2_

c) Simplify fully ™

x
Answer:

a) 3cd™* = 3c’d®

b)2* x**y* = 16x™2y*

c) we need to factorise the top and the bottom and then something will cancel
2x—6=2(x—3)

x> =3x=x(x—3)

so we have:

2(x-3) _ 26—3)
x(x-3) - x—3)

RN
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Mathematics Higher Tier, Indices

Question 10
a) Show that 9¥/% = 27
b) Hence, or otherwise, solve the equation 9 = 27*

Answer:
3. 1
a) we can split S into ~x 3
93/2= (91/2)3
The power of % is the same as square root of

(9% = (vV9y’ =3°=27

3/2 3/2

b) 9" = 27* now we know from a) that 27 = 9% so replacing 27 with 9
we have 9" = (9°%)*

when you have a power and you raise it to another power then you multiply the two powers
together

3x4=6
2

(93/2)4 — 96
sox=6
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Mathematics Higher Tier, Indices

Question 11
Simplify

a)t®x t?

c) (2x)°
d) 3a’h x 4a°h*

Answer:

a) when you multiply with powers you add the powers

t6+2 — t8

b) when you divide with powers you subtract the powers

o) (2x)*=2°x x> = 8%°

d)3x4xa’®xh™=12a'h’
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Mathematics Higher Tier, Indices

Question 12

a) Simplify 4x%y® x 3x%y

b) Simplify (279°)/*
Answer:
a)4x3xx?xyt=12x°y°

c) Everything inside the brackets is raised to the power ofg
also if you have a power raised to another power then you multiply those powers
6x§=4

2723 ¢ q4
L2, 1
we can split =into = x 2
3 3
2773 = (273 = (/27)*=3%=9
So we have

9xq*=9q"
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Mathematics Higher Tier, Indices

Question 13

simplify fully 5x*y? x 3x°y’
Answer:

5x3=15

Xxxd=x"=x
20 7_ 2247_ .9
Yy Xy =y =Y

7

15x7y°

Question 14
1,4
Evaluate (E)

Answer:

A negative power turns the fraction upside down

2

Gr*=()r=2"=16
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Mathematics Higher Tier, Indices

Question 15

a) Simplify p®> x p*

b) Simplify q° + ¢’

c) Simplify 12tu® + 6tu®

d) Simplify (9w?y®)*>

e) for a > 1 put the following in order of size, smallest first:
a’, a% a, a’, a'?
Answer:

a) when you multiply with powers you add the powers

so we have

2x1xu

2u

d) everything inside the brackets is raised to the power of %

91/2XW2x‘/zxy6x‘/z

3xw1xy3

3wy3
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Mathematics Higher Tier, Indices

this might be easier to see with a number in place of the a, let a be 4 for example

then we have 1, 16, 4, %, 2

so we can now put them in order
1 2
= 1 Va, a a

And back in the original form we have

Question 16
i) Simplify ¢ x c®
i) Simplify e'2 + e*
Answer

I) C5+6 — Cll

”) e12—4 — e8
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Mathematics Higher Tier, Indices

Question 17

a) Write as a single power of x
i) x° x x?

i) x® £ x*

b) simplify (3x%y)*

Answer

6+-2 _ _4

i)x X

i) x* = X2
b) everything inside the brackets is to the power of 3

33xx2’(3xy3=27x6y3

Alternatively we could have written
(3x%y) x (3x%y) x (3x%y) =3 x 3 X3 XXX XXX XX° XY Xy Xy = 27x"2*%y° = 27x%y?

Question 18
Evaluate

a)5°
b) 2!

Answer
a) anything to the power of 0 is always 1 s0 5° =1

b) negative powers turn the number upside down (gives the reciprocal)

- 1
2t ==
2
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Mathematics Higher Tier, Indices

Question 19
Show that 8" x 2° = 47

Answer

Anything to the power of% is the same as the nth root (for example 27" = V27 =3). Anything to the

power of a negative number means that we first take the reciprocal of the number (for example 6 =
11
=)

62 36

So we have 8'/3x2'5=(\3/8)x(i5 =ax+ =1
2 32

1 2
—=4
16 42

Question 20

a) write 3¥x3%as power of 3

A
b) write -z asa power of 7

n 3
c) if > ;75 = 57 then find the value of n

Answer
a) 38 +6 — 314
b) 75-2- 73
gn+3 n+3-
C) = — 3-7 — 52

we have 5 to the power of something on both sides of the equation so the powers must be equal
n+3-7=2

n-4=2
add 4 to both sides
n=6
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Mathematics Higher Tier, Indices

Question 21

a) Simplify (5a’b)’

b) Evaluate 81%° x 67

Give your answers in their simplest form

Answer

a) 5°xa***x b® = 125a"%p*

alternatively
5a’bx5a*bx5a’h=5x5x5xa*xa*xa*xbxbxb= 125a"p?

b)
anything to the power of 0.5 means the square root of

a negative power has the effect of flipping the number (finding the reciprocal)

81°°=4/81=9

Question 22

Simplify
a)pxpxpxp

b) 2c x 3d

Answer

4

a)p

b)2x3xcxd=6cd
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Mathematics Higher Tier, Indices

Question 23
Simplify (2ab’c’)?
Answer

Everything inside the brackets is cubed (to the power of 3)
2’xa’xb*** x> = 8a’v°¢’

Alternatively

(2ab?c®) x (2ab’c®) x (2ab®c®) =2 x2x2xaxaxaxb*xb*x b xc® x ¢ x ¢ = 8a’b°c’
Question 24

Evaluate

a)6°

b) 64"/
27 -2
3
(%)
Answer

i) anything to the power of 0 is always 1
6°=1

ii) anything to the power of% means the nth root of it ("V64)

so anything to the power of 74 means the square root of it
V64 =8

iii) a negative power means the reciprocal of the positive power (we put the power to the bottom or
flip the fraction over)

1
=
(5) =G -G

Anything to the power ofé means the 3" root of it (cube root)

eg 57

N

?=6

3

4

P=3

9

3|8
27

(
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Question 25

Sue says for any number a; a’ is always less than a*
For example, whena=3,3*< 3%*as9 <27

Find an example to show that Sue is wrong

Answer

Sue is right for all numbers bigger than 1, but she would be wrong for any number less than 1 (this
includes negative numbers)

For example -3:

(-3)*=9
(-3)°=-27
And 9 > -27

Another example %:

12_1
A
3—_
(2) ~8
Andl>l

47 8

Question 26

Giventhatp=5"and q=5"
Write each of these as a single power of 5

nP

i) p

ii) o
Answer

a)p+q=5"""

b) qZ — (5n)2 — 52n

If you found these solutions useful and would like to see some more then visit our website
http://www.chattertontuition.co.uk/maths-revision-papers
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