Topical Revision Worksheet 1

Topic: Algebraic Manipulation, Surds and Indices (including Exponential Equations)

Question 1 [2008 EOY, Q1]

marks

1

Express 3-2V2 in the form 4+ b2 , where a and b are real numbers.

Solution:

1 3+2J_ 3 2J—
3-2V2 34242 g =32

Question 2 [2008 EOY, Q2]

marks

25713 £3204 . o
Evaluate : without a calculator, leaving your answer as a fraction in its
simplest form.

Solution:

257174320 =57 02 = —
500

Question 3 [2009 EQY, Q2]

5 =% 2
—+—

Express 2V5+4 3 in the form 4+ V345 where a, b and c are rational
numbers.

Solution:
N 3,2 (2\/— 3 2\/— 4} (ixﬁl
2J§+4 5o\ 25+4 25-4) \ B B

_32-145 23

4 3

2 5 7
=8+=3-=+f5
3 2

Question 4 [2010 EQY, Q1]

marks

(3 +2)R9 -6 +3/4)

(a) Simplify

Solution:

RB+I2)R/0 -6 +34) =327 18 +12 + 18 =12 +38 )
=327+ =




(56 +18)

units? and the length of its base is

(a\/E+b\/§+c\/g+d)

(b) A triangle has an area of

(2‘/5 ~3) unit. Find its height in the form
a, b, c and d are integers.

units, where

Solution:
56 +18
= x2

Height 23-3 units

_ (1046 +36)(2V3+3)
(23 -3)(2V/3 +3)

units

20418 +30v6 + 7243 +108
12-9 units

6032 +30/6 + 723 +108

3 units

=202 + 243 +10/6 +36 it

Question 5 [2010 EQY, Q2]

marks

l Py—3 = 3x+5
Solve for x when 2
Solution:
l Pv_3 = 3x+5:2x—3:3x+5
2 4 2

=4x-6=12x+20

48
4

=>X=

13

xX=——

However, 4 is rejected as V 2x=3 will be undefined. So no solution.




Question 6 [2010 EQY, Q3]

marks

g _1 fhz -1
I 2
(1)  Make  the subject of the formula 2 ¥ V2=/"

Solution:

g 1K1 _ g 1(K-1
2r  y\N2-K  4r* Y 2-R

= g2y2(2—h2) =4r2(h2 -1)
= 4r°)? Jrhzgzy2 = 2g2y2 +47*

- 2g2y2 +4r*
47* —i-gzy2

L pos |28V A
A 472 1 022
gy

=h

¥ =3x+2 2xX°+7x+6 x*+x-2

+ %
(b) Simplify 2x* —x-3 8x*—18  x*—2x+1

Solution:
x2—3x+2;2x2+7x+6xx2+x—2
2x*—x-3  8x*—18 x2=2x+1
_ (x=D(x-2) y 2(2x-3)(2x+3) " (x+2)(x-1)
2x=-3)(x+1) 2x+3)(x+2) (x-1)
_2(x-2) 2x—4
x+1 o x+1

Question 7 [2011 EOY, Q1]

marks

6 +i
Without using a calculator, simplify -3 3 .
Solution:
6 9 6(~3)+9(1-+3)
(ﬁ*ﬁ}‘ J3(1-453)
Jﬁf{ﬁﬂ [ ) 9} 6(1+3) o3

sss BB T (G
o =3(1+43)+3V3 M1

_18_
6 OR =-3-33+3/3=-3




Question 8 [2011 EQY, Q3]

marks

2_ 2 _ 3 3
(1) Show that (2X+y)(4x 2xy+y ) 8x° +y .

Solution:
(2x + )/)(4x2 —2xy+ y2 )
=8x° —4x*y +2xy* +4yx* — 2xy2 +y
=8x’ +’ (shown)

8x3+y3 X£x2_3xyj ‘ 16x4
2 3 =
(i) Hence simplify x"—xy—6y 2x+y

Solution:

(2)C)3 +y’ . x(x—3y).[(x+2y)}
(x+2y)[x—3y] (2x+y) 4x°

- (2x+y)(4x2—2xy+y2).x(x—3y).x+2y
N (x+2y)(x-3y) 2x+y 4x*

_AXT-2xy+ )’
4x

' )52+4xy+4y2

Question 9 [2012 EQY, Q2]

marks

3 2

(a5 (o]

Without using a calculator, simplify

Solution:
3 2

(2—\/5)2_(2+\/§)2
_3(2+\/§)2—2(2—\/§2)2
[(2-5)(2+5)]
_3(9+4J§)(—)2(9—4J§)

—942045




Question 10 [2012 EOY, Q10 a, b] marks
4 4
(a) Factorise 81@ ~27a°b” —4b completely 2]
Solution:
81a* —27a’b* —4b* = (9a* + b*)(9a® — 4b?)
=(9a’ +b*)(3a +2b)(3a—2b)
_ 2
(b) Given that 2x=3{px +4 , express x in terms of p and q.
. (2]
Solution:
2x =3 px’ +q
4x*> =9px* +9¢q
x*(4-9p)=9¢q
¥ = 99
4-9p
4-9p
Question 11 [2013 EQY, Q1 a, b] marks

! L L 1 2 1L 2 2 LL 2
a Fln th " ¢ f (x3 _y3)(x3 +y3) (x3 _x3y3 +y3)(x3 +x3y3 +y3)
(a) d the product o and
and simplify the answer.

Solution:
1 r 1 1 2 1 22 1 2
(=) +05) (6 =Xy 4 ) 420y 4 p)
=(x—-y)x +y)
_xz—y2
VJx+a—-+x—a 1
= y+—
by If Vx+a+yx-a , simplify Y. [3]
Solution:

\/x+a—x/x—a \/x+a+\/x—a

Viratdi-a | xta—x-a
:(x+a)—2Vx+an—a+(x—a}+@+wﬂ+2ﬁx+adx—a+(x—a)

(x+a)-(x—a)

_ 2x+2a+2x-2a
2a
2x




Question 12 [2013 EQY, Q6] marks
a-b N b-c N c—a
(a) Simplify (b+c)a+c) (a+c)a+b) (a+b)b+c)
Solution: 3]
(a=b)a+b)+(b—c)b+c)+(c—a)(c+a)
(a+b)b+c)a+c)
B at-b +b* -+ -d?
© (a+b)b+c)a+c)
_ 0
(a+b)b+e)ate) —
2x° —6x+4 N x*—x-20
(b)  Simplify =~ x° —6x+5 3 +6x-24 3]
Solution:
2(x* =3x+2) L =5 (x+4)
(x=1)(x=5) 3(x* +2x-8)
_2(x-1)(x-2) 8 (x=5)(x+4)
T (x=D(x=5)  3(x-2)(x+4)
=&
3
Question 13 [2014 EQY, Q1] marks
3 3
(a) Factorise completely (=3 +(x-1),
Solution: [3]

(x-3) +(x-1)

=(x=3+x-D[(x=3)* = (x=3)(x -+ (x—1)"]
=2x—4) (x> —6x+9-x>+4x-3+x> -2x+1)
=2(x—2)(x* —4x+7)

_x-1
2
o x-1
(b) Simplify X
Solution:
2x—x+1
_ 2
2x—x+1
X
X x—1
=3 or ) _2x2—x(x—1)_x2+x_x(x+1)

2—

x=1 4x-2(x-1) 2x+2 2(x+1)

X

X
2




Question 14 [2014 EQY, Q2]

marks

The area of a rectangle ABCD is given by

(2+\/§)
(a+bV2)

Solution:
Length of the side BC

_1+3\/§
- 2+\/§
_(1+3V2)2-2\2)
T 2+8)2-2V2)
_2-2J2+6y2-12

4
~10+42
—4

:[g_ﬁjm

(1+3v2)

m, where @ and b are real numbers.

m?, and the length of side 4B is

m. Find, without using a calculator, the length of side BC in the form of

Question 15 [2015 EQY, Q3]

marks

(a) Make p the subject of the formula if

Solution:
, 4@ p*+1)

u2

= su’ =8p2+4

— 2_su2—4
P
2

= p=it su-—4

2
L _4ep D

u2




X +8y3 3 16xy2 —4x

x> —4y?  (4y-2x)* .

(b) Simplify into a single fraction
Solution:
x> +8 y3 1 6xy2 — 453
2 2 2
x“ -4y (4y—-2x)

_(x+2))(° —2xy+4y%)  4x2y—x)Q2y+x)
(x+2y)(x-2) 42y -y

B 362—2xy+4y2 _2xy+x2

x—=2y 2y—x

B 2x? +4y2
x=2y

Question 16 [2015 EQY, Q4]

marks

2 >
(@)  Giventhat ¥ ~4*=Y" =4 and that ** ¥, find the value of SR

Solution:
X' —dx=y"—4y = (x—y)(x+y) =4(x~y)

Since X7V x-y#0=>x+y=4

Hence 3 x+y=3\/z =6

2(27%)=45(3") +
(b) Using a suitable substitution, or otherwise, solve for x if

Solution:
2(27*)=45(3%)+ 21

T = 2811 =45(9%)+243

_oX

Let V=2 , equation becomes

2)% =45y 4243 =2)% —45y-243=0
9

_ FE—
Solving, ¥ = 27 ( 2 is rejected since 9% cannot be negative)

0 =27=x :E
Hence 2

24

3x




