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Question 1

Worked Solution

Part (a) — Simplify V32 + /18 in the form av/2:

V32=v16x2=4v2 V18 =v/9x2=3V2
V32 + V18 = 4v2 + 3vV2 = T2

V32+V1I8=7V2 (a=7)

V32 + /18
3+2

Using part (a), the numerator is 7+/2. Multiply top and bottom by the conjugate

Part (b) — Simplify in the form bv/2 + c:

(3—v2):
V2 ><3—\/5_ 7V2(3 — V/2)
34v2 3-v2 (3+v2)(3-V2)
Denominator:
B+v2)3-v2)=9-2=7
Numerator:
TV2(3-V2) =21vV2-7Tx2=21V2 - 14
So:
21\/57— 14:3\f_2

‘/3_2“@:3\/5—2

W (b=3, c=-2)
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Question 2

Worked Solution

3
Ji-1 in the form p + ¢v/3.

Multiply top and bottom by the conjugate (v/3 + 1):

5-2v3 V3+1 _ (5-2v3)(V3+1)
V3-1 V3+1 (V3-1)(V3+1)

Simplify

Denominator:
(V3-1)(vV3+1)=3-1=2
Numerator:
(5-2v3)(V3+1)=5vV3+5-2vV3-v3-2V3
=5V3+5-6—-2vV3=3V3-1
So:
3v3 -1 1 3
T“Tré\/g
5-2v/3 1 3 g
N e A AN i i
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Question 3

Worked Solution

Show that

can be written in the form /a + v/b.

2
V12 -8
Multiply top and bottom by the conjugate (v/12 + +/8):

2 Y12+V8 _ 2(V12+V8)
VI2— V8 V248 (V12)2— (VB)?

Denominator:
12—-8=4

Numerator — simplify the surds:
V12 =4 x3=2V3 V8 =V4Ax2=2V2
2(vV12 + V8) = 2(2v3 + 2v2) = 4V/3 + 42

443+ 42
TZ\/§+\/§

2
m:\/g—F\/é (a:3, b:2)|:|
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Question 4

Worked Solution
Expand and simplify (v/7 + 2)(v/7 — 2).

This is a difference of two squares:

G2 =2 A= —r=1=3

V7T+2)(V7-2)=3
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Question 5

Worked Solution
Write /75 — v/27 in the form k\/z.

Simplify each surd:

V75 = V25 x 3 = 5V3

\/2_ =49 x%x 3= 3\/§
Subtract:
5v3 —3v3=2V3

V75 -V27T=2V3 (k=2, 2 =3)

Ut
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Question 6

Worked Solution

Part (a) — Expand and simplify (7 + v/5)(3 — v/5):

(7+v5)(3 = V5) =21 — 7v/5 + 3v/5 — (V/5)?
=21-4v5-5=16—4V5

(7T+V5)(3 = V5) =16 — 45

74+ 5
Part (b) — Express in the form a + bv/5:
(B) P 3++5

Multiply by the conjugate (3 — /5):

T+Vh 3-Vh _ (T+ V(B - 5
34v5 3-v5 (3+v5)(3—5)

Denominator:

(3+v5)(3—v5)=9—5=4
Numerator (from part (a)):

(7+V5)(3 —V5) =16 — 45

LEL VRN

T+V5
3+\/5_4_\/g

(a=4, b=-1)
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Question 7

Worked Solution

Part (a) — Simplify (31/7)%

(BVT)? =3 x (VT)2=9xT7=63

(3V7)* =63

Part (b) — Simplify (8 +v/5)(2 — v5):

8+ v5)(2 — v5) = 16 — 8V5 + 25 — (v/5)?
=16—6v5-5=11-6v5

(8 +5)(2 —V5) =11 - 6V5
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Question 8

Worked Solution

Part (i) — Express (5 — v/8)(1 + v/2) in the form a + b\/2:
First note v/8 = 2\/5, SO:

(5—2v2)(1 +V2) =5+ 5v2 — 2v/2 — 2(v/2)?

=5+3V2-4=1+3V2

G-V8(1+V2)=1+3V2 (a=1, b=3)

Part (ii) — Express V80 + E in the form c\/5:

NG
Simplify 1/80:
V80 =16 x 5 = 4v/5
Rationalise —:
V5
& X \/_S = —30\/5 =6v5
V5 Vb 5
Add:

45+ 6vV5 = 10v5

\/%+%:10x/3 (c = 10)
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Question 9

Worked Solution

7+6
V5 -1
Multiply by the conjugate (v/5 + 1):

THV5 VBl (T+VE)(VE )
V-1 +v6+1 (V5-1)(V5+1)

Simplify in the form a + bv/5.

Denominator:
(VE-1)(VE+1)=5-1=4
Numerator:
(7T+V5)(V5+1) =TV +7+5+vV5=8V5+12
So:
12
+T8\/5:3+2\/5
7+5
=3+2V5 (a=3,b=2
i1 ( )
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Question 10

Worked Solution

6
Solve 10 + zv/8 = —x, giving the answer in the form av/b.

V2

Simplify both sides:

6x 6z V2 o 622
V8 =2V2 N A A = 32v/2

The equation becomes:

10 + 22V2 = 322

Collect x terms:

10 = 32V2 — 22v2 = 22

Solve for z:

10 10 2 10V2
~ G a2 V2

X

r=5V2 (a=5b=2)

End of Worked Solutions — ALevelMathsRevision.com

10



