ACHIEVE ACADEMY

GCSE Maths — Higher Tier

Surds - Practice Booklet

Developing ® Secure ® GreaterDepth

Answer every question in the working space provided. Method marks are available for correct working even if the final
answer is wrong. Check the time allowed with your tutor before you start.

Surds

Total marks available: 103



® Surds

\/]27 + 32\/7 Q1 - e Developing - 4 marks

METHOD

= 5x3 + S5xUuVF + U3 + 4/ I3
=45 + 20VF + 12V7 + 1657

= (45 + 442) + (20 + 12)V?

= 423 + 32V

v'15 + 8V5 Q2 - « Developing - 3 marks

METHOD
V5 x8+V5x3V5=8V5 +3x5 =15 +8V/5

\/58 + 20'\/7 Q3 - o Developing - 4 marks

METHOD

= Uy + Ux2VF + 3VIxU + 3VIx2V7
=46 + 8V3 + 12V + 653

= (46 + 42) + (8 + 12V?

= 58 + 20V7?

v 223 +17V11 Q4 - » Developing - 4 marks

METHOD

= <3 + SV + UWih3 + W x5V
=3+ 5V + 12V41 + 20x41

= (3 +220) + (5 + 12V

=223 + V1
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v 204 + 21V10 Q5 - » Developing - 4 marks

METHOD

= x4 + x5V 40 + U 4oxt + uW'40x5V 10
=4+ 5V1o + 16V 10 + 20%10

= (Y + 200) + (5 + 16)V10

= 204 + 24V 1o

v 60 + 2\/10 Q6 - o Developing - 3 marks

METHOD
Vo x 2 + V4o x 6V40 = 2V 4o + 6x40 = 60 + 2V 1o

v 154 +16V10 Q7 - » Developing - 4 marks

METHOD

= 2x2 + 2x5V40 + 3V4ox2 + 3V40x5V 40
= 4 + JoV4o + 6V o + 15%40

= (Y +150) + (1o + 6)V10

= 154 + 16V 10

\/]65 + 45\/7 Q8 - o Developing - 4 marks

METHOD

= 5x5 + 5x4y/3 + 5V3x5 + 5V<u/3
=25 + 20V + 25VF + 20x%

= (25 + 140) + (20 + 25)V7

=165 + usV#
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v 119 + 26V13 Q9 - « Developing - 4 marks

METHOD

=3x5 + 3x2VR + WW3x5 + W 3xaVR3
=45+ 6V43 + 20V 13 + 8x43

= (45 + 40w + (6 + 20)V13

=49+ 26VA3

v 9+ 2\/3 Q10 - » Developing - 3 marks

METHOD
V3x2+V3x3V3=2V3+3x3=9+2V3

\/]2\/”/” Q11 - e Secure - 3 marks

METHOD
12/V 4 = C1aV )/

Secure - 3 marks

v 4y?2 oz

METHOD
8/Va =(8V2)a =u/a

Secure - 3 marks

v 2V14/7 o1e

METHOD
WV A4 = CuV 4w/, which simplifies to CaV1w/3

Secure - 3 marks

V143V e

METHOD
Divide each term by 5:(5 + 15V 1 5 = 5/5 + (45/50V 4
=4+ 3V
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vV4+3/3

METHOD
Divide each term by (42 + 3) /3 =42/3 + CY/3)V3
=4 +3V3

v 3V2/2

METHOD
3/Va=(3V2)/a

vV3+2V3

METHOD
Divide each term by k(42 + 8V3) /U = 12/4 + (’/WV3
=3+2V3

V3+4V2

METHOD
Divide each term by 2:(6+ ’V2) /a2 =6/2+ (8/2)V2
=3+ 4/2

vV3

METHOD
3/V3=(3V3)/3=V3
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Q15

Q16

Q17

Q18

Q19

- o Secure - 3 marks

- @ Secure - 3 marks

- e Secure - 3 marks

- @ Secure - 3 marks

- o Secure - 3 marks
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v 4+ 3\/'” Q20 - e Secure - 3 marks

METHOD

Divide each term by 2: (8 + 6V / 2 = 8/2 + (6/2)V 11

=4 +3V4

\/(3\/3 _ 2)/ 23 Q21 - e Greater Depth - 4 marks
METHOD

Multiply top and bottom by the conjugate (2 - 3V3)
1/C2 +3V3) x (2 - 3V3)/(2 - 3V3)

=(2-3V3)/ (2% -3%3)

=(3V3-2)/23

\/(2\/5 - ])/]9 Q22 - e Greater Depth - 4 marks

METHOD
Multiply top and bottom by the conjugate (1 - 2V5)
1/C4+ 2V 5) x (1 - 2V5)/C1 - aV5)

=(1-2V5)/ (f - 2°x5)

=(aV5-D/ N

\/(4\/3 -3)/ 39 Q23 - e Greater Depth - 4 marks

METHOD

Multiely top and bottom by the conjugate (3 - 4V3)
/03 + U3) x (3 - W3)/(3 - W3)

=3 -w3) /(37 -4

=(W3-3)/39

\/]2\/6 cm Q24 - e Greater Depth - 3 marks

METHOD
Perimeter = 3V6 + 6V6 + 3V6 = 12V6 cm
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\/9\/7 cm Q25 - e Greater Depth - 3 marks

METHOD
Perimeter = 3V# + 3V# + 3V = W3 cm

\/]O\/7 cm Q26 - e Greater Depth - 3 marks

METHOD
Perimeter = 3V# + 5V1 + 2vV7 = 10VF cm

\/]5\/10 cm Q27 - e Greater Depth - 3 marks

METHOD
Perimeter = 4W4o + 6V10 + 5V 40 = 15V 40 cm

\/(3\/]0 -4)/74 Q28 - e Greater Depth - 4 marks

METHOD
Multiply top and bottom by the conjugate (4 - 3V4o)
1/CU + 3V10) x C4 - 3V40)/CU - 3V10)

= (4 -3V10) / (47 = 3%x40)

=(3Vi0 - W/

\/(4\/2 -1/ 31 Q29 - e Greater Depth - 4 marks

METHOD

Hulﬁ(a\tj top and bottom b\j the con\‘)uanre (1-uv/2)
104+ w2) x (1 - W4 - w2)

=0 -wW/(f -4 x2)

=(wa-1/31
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VvV (3V6 -5)/29 Q30 - e Greater Depth - 4 marks

METHOD
Multiply top and bottom by the conjugate (5 - 3V6)
1/C5 + 3V6) x (5 - 3V6)/(S5 - 3V6)

=(5-3V6)/ (5" -37x6)

=(3V6-5)/29
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