Expanding and simplifying surd
expressions

ROBINSON .
TUITION Worked solutions

This topic online

&P cxpand and simplify (6 + V11)(6 - V11) (2 marks)

= e+ We-{w)
= 3-6 n+el -

the surd terms cancel

= 3¢ -\

25

n Expand and simplify (5 + 2v3)(5 - 2v3) (2 marks)

&Lococuu\cc o two slUmrQ.s

(s +2{3)(s-2{3)

sz - (2 3)

25 -4 x3

25 - \2

13

D cxoand and simplify 2 + V5)3 + V5) 3 marks)
Expond the brackets: 2x3+20 543 s+ sx s
Isxl s =5, s0thessé+2l5+3 s+5s
Collect terms:uts{ s

w+sis

n Expand and simplify (2 + 3v2)(4 - v2)
Give your answer in the form a + bV2, where a and b are integers. (3 marks)

= (243 2)(w-d2)
= s-2l2+2l2-3l2xl2
=s-2{24+12{2-¢

collect whole aumbers and surds
= (a-8)+02f 2-212)

2 +\wol 2
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a Expand and simplify (3 — 2V5)?
Give your answer in the form a + bV5, where a and b are integers.

(3-25) = (-2 s)3-215)
9-¢{ s-¢{ s+uxs
9-12{ s +20

29-12{ s

n Expand and simplify (4 - v3)2
Give your answer in the form a + bv3, where a and b are integers.

(b-13)" = w-ul3-ul3+(M2)°
(L3 = 3, s0thisise-8124+3

Collect terms

I'i-%_r-'b,soa = fandb=-8

h-91 3

Show that (2 + v3)2 + (2 - V3)2 = 14
(2+{73) = v+a2l 3422343
= 7+u4l 3
(2-L3)* =y-2l3-203+>

= 7-al 3
add the two results

(T+al )+ (7-ul2) = w

= 1%, 0% re.tu:.re.&

@D show that (V6 + v2)2 =8 + 4v3

(Fe+L2) = ¢c+2l124+2
s;mp(.ioc:)-f-lz
Tz = Tux{y=2{

212 = wl >
= ¢+u4l 3+2

+ H-[_S, as re.ioire,&
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n A right-angled triangle has perpendicular sides of length (3 + v2) cm and (3 - v2) cm.

a. Show that the area of the triangle is 3.5 cm?.

b. Find the exact length of the hypotenuse. (5 marks)
o)
- |
area = - x(3+ L 2)>-{"2)
= \
—x(1-2)
2
= 1y 7
v

= 3.5 em?

b) Pjtkasoro.s

Kt = (34 2)24(3-12)
= (F+¢l2+2)+(3-¢l 242)

= 22

h=d 22 cm

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 3 of 4



m A trapezium has parallel sides of length (3 + v2) cm and (5 + 3v2) cm.
The perpendicular distance between the parallel sides is (4 = v2) cm.
Work out the exact area of the trapezium.

Give your answer in the form (a + bv2) cm? where a and b are integers.

3+ +V2)cm

4 -+v2)cm

—_——————y

]

(5+3v2)cm

Diagram NOT accurately drawn (6 marks)

A trapeziom = ~ (Lel sides) X heiaht
feo. ooco. ro.pzz um zfsum ol. Po.ro. eL s Ls) 2.3

Sum of the po.ro;(.(.d. sides
(3+ L 2)+(s+3l2) = s+ul2
Ho.(.oc,ol,tk:.s:.s‘-l-tz_rz
Area = (b+t2l 2)(u-L2)=w-ul 242l 2-2x2
= K+ul 2-9=12+ud 2,50 the area s (12 + 4L 2)

£ S
ocm

iz +ul 2
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