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GCSE Maths — Number

Exact Values and Surds

Worksheet
WORKED SOLUTIONS

This worksheet will show you how to work out different types of exact value
questions. Each section contains a worked example, a question with hints
and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example
4 2
Calculate; +3

Step 1: Manipulate each fraction so that they have the same denominator (bottom number).

To do this, we need to find the lowest common multiple of both denominators. Here, it is 21.
To change a fraction, we need to multiply the numerator and denominator by the same

number.
4x3—12
773 21
2 7 14
— X = = —
3 7 21

Step 2: Perform the operation on the fractions that have the same denominator.

12+14_26
21 21 21

Step 3: Simplify the fraction if possible and leave in its exact form.
This fraction cannot be simplified, so we leave it as

26

21

Guided Example

10 3
Calculateﬁ -3

Step 1: Manipulate each fraction so that they have the same denominator (bottom number).

0x9 _ 7xR _ 50 _ 36
12x5 517 60 60

Step 2: Perform the operation on the fractions that have the same denominator.

%0 % _ 14

-

bYract numeradors: —
2u > @0 60 O
Step 3: Simplify the fraction if possible and leave in its exact form.

14 - 7% _ 7

©O 0% -’—5—63

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

1. Calculate the following, leaving your answer in exact form.

a)§+§
5,1 6, Ixd 15,9 24 90 8
9 "3 9xy  3x9 7 17 7 9xy 9

Crosy mv]“ﬁ’j/d Cancel out f’

Ihe denomimators the common
Facdor (7).
o 13-
\ 4 -3-"/:3"7—"7‘7:1'___3_31}_
,/’L' /7 - /L 7 ’lx?f, 7x2 14 14 4
Convert mixed Cross m"\";{"j
number o an he denomimators

im proper fradion

c) 32+ 22

v oo\, ) o IX4 x> _ 44 % - 77
3%+14‘ /.51.):' W;qx3 1 1 "\7'
Convert mixed Cros9 mvH}Plj

numbers do he denomimators
',mProPer fractions

q -z

)8 10
}__Z__’bxlo_7x8A?_Cl-?’(i:_&__\axl;__‘}_
%2 10 ¥*I0 (oxB R0 B0 %0 4ox1 40
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Section B

Worked Example

3 1
Calculate -X3

Step 1: To multiply exact fractions, multiply the numerators of each, and multiply the denominators
of each.

w
X

[UnN
w

N w
X
N| -
Il
~
X
N
Il
=
S

Step 2: Write the final fraction in exact form and check if it can be simplified.

The final answer cannot be simplified, so we leave the answer as

3

14

Guided Example

3_6
Calculate et

Step 1: To multiply exact fractions, multiply the numerators of each, and multiply the denominators

of each.
2.6 _ 3xb = 1%
X — = _—

Step 2: Write the final fraction in exact form and check if it can be simplified.

The Finol answer can be simpliFied by Finding common Factors .

13 _ 9x2 - 9

—_— —

1% 14x1 14
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Now it’s your turn!

If you get stuck, look back at the worked and guided examples.

2. Calculate the following, leaving your answer in exact form.

5 2
a) X3
5 1 5x1 _ 10 - 5x2 _i
o 3 6xy 18 9xz 9
MuHip}j the numercdorsf f

ond denominators +o\9©+her‘ 5imp]i€3 bj
Finding common

factors.
b) 2=x2
4 9
‘X7,qXZ:qX7393:7Xq:Z
17 T 479 4xqa 2 49 4
S o
Convert mixed /d Mul“p]j the ?.mphfj bj
number 1o an numerators and Fmdiry com mon
m proper fracdion denominators 'loge#)Cr factors.
—4 2
C) ?X 1;
-1 7._-_ixf1_:“‘1><q :—3%
‘5"‘\7 T 5 "7 7 T5x7 75
Convert mixed. /d Moltiply Hhe
number 1o an numerators and
im proper fraction denominators dogether
d) 42x2
3 3
WO S s SV S b RO 23
4 LA E & 2% % 9
Convert mixed f Moltipl e /d
number 1o an numerators and
improper fraction denominators together
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Section C

Worked Example

Calculate

NSw

=

Step 1: To divide exact fractions, we need to flip the numerator and denominator of the second
fraction.

Flipping the second fraction gives us ?.

Step 2: We then change the sign from division to multiplication and multiply the fractions (multiply
the numerators and denominators).

Step 3: Simplify the fraction if possible and leave in its exact form.
The final answer cannot be simplified, so we leave it as:

18

7

Guided Example

%))

6
Calculate; - =

w

Step 1: To divide exact fractions, we need to flip the numerator and denominator of the second
fraction.
B

—’5 l?e omes ——

5

Step 2: We then change the sign from division to multiplication and multiply the fractions (multiply
the numerators and denominators).

G . 5 _ G 1_:Q>x3:|8

EaE 25

7 % 7 5 7x%5

Step 3: Simplify the fraction if possible and leave in its exact form.

Fraction cannot be S'IYY)pliﬂe(k: %

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
3. Calculate the following, leaving your answer in exact form.
2 1
373
_7;..;.—'- :LXZ = Ax7 :—li
3 /4,7 >y | DX ) E;
. Mu]‘l’ip]j 'WM
va -lhe second. numerators QN
fradion and denominators -loge-”)er
MUHiply-
5
b) 3
5 .4 .5 3 _5%x3 _15_5x% =5
T .3 6 4 x4 2 3= B
_ /Q(L Moltiply -lhcf "Dimp]ifj bj
H'P '-n')e, secon numerators and Finding common
fraction and denominators ogether Fac)ro?g-
MUH"Plj-
5
° 73
9 5.9 .3 =2 . 27
T3 15 Hx 11 55
/d
FI;P the second Mul’fiplj the
fradtion and numcru-h;rs (-lln(Le}h
. denominators together
mul-}tply.
5
) T3
B3 =15 3 = 15x9 - 135 - 45x3 _ 20|
4 9 “ 2 4xY 12 4x3 &l
Flip the second. Moltiply he / Simp]ifj by
25‘”*.'9” ““¢ nymerad indi mon )
mu Hiplj ) denominators factors.
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Section D — Higher Only

Worked Example

Calculate 2V5 + 25

Step 1: We can only add together surds if they have the same number under the square root.
Identify which surds are the same.

Both terms here have 5 under the square root, so they can be added.

Step 2: Look at the number outside the surd. This tells us the multiple of that surd. Use these
numbers to add together surds with the same number under the square root.

Both surds have a 2 outside the square root, meaning 2 x V5. If we were to write out this
calculation in full, it would be \5 + V5 + /5 + /5. Collect the terms that are the same.

This gives us 4v/5.

Guided Example

Calculate 5V7 — 2V7

Step 1: We can only add together surds if they have the same number under the square root.
Identify which surds are the same.

Poth terms hove V7 in them.

Step 2: Look at the number outside the surd. This tells us the multiple of that surd. Use these
numbers to subtract the surds with the same number under the square root.

A5 - W2 = 347

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
4. Calculate the following, leaving your answer as a surd.
a) 10v6 — V6
0vG - % = 976
Doth terms
have V& ™M
them
b) 2v3 + V5 + 3V3 +4V5
V5 4T 4505+ 405 = (103 +303) + (5 T4V5) =505 + 26
We have 2 terms each with A
V5 and Y5 in them,
these are like terms.
c) 3V6 — 5vV6
36 - 576 = 216
d) 6V8 + 3v3 — 2V8 + 443
A8 can be Simp]‘lﬂeal,: [8 =ax2 =4 xV2 =22
6% +303 - 208 + 443 = 6(R) +37% -20202) + 473
VT 4303 -44T +473 = 84z + 74/
A
l
We have 2 terms each wi+th
,‘/T,’ and 1/—2— iVl ‘Hoem, )
these are like terms.
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Section E — Higher Only

Worked Example

Simplify the surd V125

Step 1: Find the largest square number that is a factor of the number under the square root.

125 =25x%5
25 is a square number factor (25 = 52)

Step 2: Write the factors under the square root, then split into two surds.

V125 = V25 x5 =25 x5

Step 3: Simplify the surd that is a square number and write the final surd.
V25=5
V125 = V25 x5 =v25 x5 = 5x+5 = 5V5

So,

Guided Example

Simplify the surd 218

Step 1: Find the largest square number that is a factor of the number under the square root.

Facdors of 13 1 x18
> X 6
2 X@élv— Laryeﬁ square factor

Step 2: Write the factors under the square root, then split into two surds.

9 ATg=14ax2 = 2(¥a xV7)

Step 3: Simplify the surd that is a square number and write the final surd.

1T x47)= 2(3x47) = 6T

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

5. Simplify the following surds:

a) V72

J72_:JQX3:'\/_CTX\,—§ :’bx\rzlx—:(bxﬁx\,?:’bxzxﬁ:bﬁ
5P\i1f Yhe surd .SP\IJf the surd
mio 1 numbers mio 1 n_umbers
where | is & 5guare where | is & 5quore

number P simplify number b 5E'"P1;Fj‘

b) 6v12
LT = 6dax = 6xdd x5 = 6x x5 = N5

5PH- the surd.
mio 2 numbers
whgre | 19 & 59){”&
number P simplify.

c) 5V8 + 628
575 + 6I75 = 5¥axT + bVax7 =(6xﬁ>&\ﬁ)+(bxgx5)

1x(7) = 1047 + 10T Split the sord.
(BX'LK\FL)*(Q’X X 7) o 4 'mPJ,o 1 numbers

where | 15 o 59lere
nomber P S3MP]'Fj-

Next line -

d) 4V4 + 6V16
447 + 606 = 4Q1) + 6(4) = 8+ 24 =012
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Section F — Higher Only

Worked Example

Calculate 4V7 x /8

Step 1: Check if the surds can be simplified.
VB=Vax2=vVaxV2=2V2
So, the calculation simplifies to: 47 x 2v/2

Step 2: When multiplying or dividing surds, perform the operation on the numbers under the square
root and the numbers outside separately.

We are now calculating: 4\/7 x 2v/2
47 x 202 = (4 x 2V7 x 2 = 814
Step 3: Write the final surd, simplifying again if possible.

The final answer is 8V 14, which cannot be simplified further.

Guided Example

46
Calculate iz

Step 1: First, check if the surds can be simplified.
N N e N e R I A N T XTI P X kN
50 4IJ'C ~ 46 _ qJ¢ - “FEXXRY
2 vals 4l 4V

Step 2: When multiplying or dividing surds, perform the operation on the numbers under the square
root and the numbers outside separately.

40 xIz = 4 Bxﬁ:lx]x\f—fﬁ
4N 4 V3

Step 3: Write the final surd, simplifying again if possible.

1 connot be 6imp|ffiefk, onswer = VT

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

6. Calculate the following:

a) V105 + 15

Jlos _{sxu J5x0m {7 - J'?'xd_zﬁ
N5 Jsx»> 5 x\3 \!—/G«/T A )

g /d 2y it the surd. Cance] dve
.'7“- Yhe surd 'Vhlo 2 numbers. +o Ccommon factors

cMO 2L numes.  concel dve
+o common factors

b) 1043 x 2v/27
lov3 <217 = 1003 x1((1x3) =03 x2L(Ja x3) =lovz x2(3x3)

9plit Yhe surd
m\lo 1 numbers.

10x6 x {3 x 3 = bOXx) =180

Next lme. 10¥3x bV3 =

1510
) 3v2
1510 = 15( 5x1):l5(J§X\E) = Lﬁ—xJiX\[g:Sx,x\/?:.BG
IV /434‘1 3\ 3
5\{- Yhe surd Cance] dve
lVHO 7 numboers. +o0 Ccommon factors

d) —2V12 x 412
T x4VT = ~1xAx T x 17 = - 8% 117 =96
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Section G — Higher Only

Worked Example

Rationalise the denominator of the fraction >

al

Step 1: Identify the surd in the denominator.

Looking at the bottom of the fraction, we see the surd present is V/5.

Step 2: Multiply the numerator and denominator by this surd.

When we muiltiply the denominator by \/5, we are squaring a surd, which removes the
square root and makes it an integer.

We have to multiply the numerator and denominator by the same number, because this is
the same as multiplying it by 1.

5 Y5 _56
VRN

Step 3: Write the final fraction, simplifying if possible.

ﬂ:

- =V5

Guided Example

12

Rationalise the denominator of the fraction e

Step 1: Identify the surd in the denominator.

The surd is Vo

Step 2: Multiply the numerator and denominator by this surd.

o - e ne

17

X -
e Vg 76 1

Step 3: Write the final fraction, simplifying if possible.

e _ G
I

y,
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

7. Rationalise the denominators of the following fractions:

410

The surd in the denominafor: e

a) 4% The surd ‘=7 o~ .Lclen":f_j ‘H’)@ surd.
——-—b——— - _3—— X _\/:7:.. = 3\1__; = ’5‘[_7- = ?7";
407 ~ 4G V7 4F<l7 4x7 18
b) 10? The surd in 1he denominator: o &~ Iden{ifj the surd
017 lO\f—. Vo - 10V11%6 _ 0V71 _ lo T x\(F _5 X LT
"o Y Ve b 1% 18 9
MUH;PJ by 17 Split Hhe jurcL Cancel dve
Next lne: 0V _ (0V2 m}o 1 nomoess. to common factors
Cance] dve #—¢ (1 - _3’,_
to common factors

416
4o o oA0 o -0 16 == {T60 _-{raxo -(Ax{ax{io .2x2xig
Cancd o 6 A6 V16 Ve To A6 I
o Common factors '\ 5 It the surd
Nt l}nqi‘q\h—é - i x-\ﬂ'a :-@ meo 2 numbers.
PR 7
d) 18\/—
qﬁ = ix \l— r - \l—- \J-:; = \I_é- = \I—b—
13 V3 ;3 G 25 16 B o b

Cance] due
+o Common factors
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