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Question 1  (*%)

a) Evaluate the following indicial expression, giving the final answer as an exact
simplified fraction.

3 _1
4244 2,
b) Simplify fully the following expression

12y7°
3y_2 .
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Question 2 (*%)

a) Evaluate the following indicial expressions, giving the final answers as exact
simplified fractions.

i 274487l

ii. (81)°.

b) Simplify fully the following expression

EN]
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Question 3  (**+)

a) Evaluate the following indicial expressions, giving the final answers as exact
simplified fractions where appropriate.

3 2
i. 642+643.
25\2
ii. (£2)

b) Simplify fully the following expression

3a*x(10a)’
(s°)

[528 244

b 5 b
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Question 4  (**+)

a) Evaluate the following indicial expressions, giving the final answers as exact
simplified fractions where appropriate.

b) Simplify fully the following expression

5

x2x+/x.
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Question 5 (**+)

a) Evaluate the following indicial expressions, giving the final answers as exact
simplified fractions.

i, 27°-872.

ii. (2)°.

b) Solve the equation

[\S][o8)

<
Lo
1]
o0

Question 6  (**+)

Evaluate the following indicial expression, giving the final answers as an exact
simplified fraction.
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Question 7  (**+)

a) Evaluate the following indicial expression, giving the final answers as an exact
simplified fraction.

S _1
4%42 483

The answer to this part of the question must be fully supported by a detailed
method, justifying each step in the evaluation.

b) Simplify fully the following expression

(2pq2)4x5p\/q76 .

[ 1|57 sop’s"
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Question 8  (*¥*%)

a) Evaluate the following indicial expressions, giving the final answers as exact
simplified fractions.

ii. 87*x2!l,

b) Simplify fully
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Question 9 (¥*%)

a) Simplify the following expression, writing the final answer in the form
a+b\/§ , where a and b are integers

b) Solve the equation
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Question 10 (**%)

a) Evaluate the following indicial expression, giving the final answers as an exact
simplified fraction.

%
(63) "
b) Simplify fully the following expression

12(x3y2z)4

(4x2Z6)2

3 3ty
2 x8y88 = Y

=
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Question 11 (**%)

a) Evaluate the following indicial expressions, giving the final answers as exact
simplified fractions, where appropriate.

b) Solve the equation

I\l
[\S][98)
Il

[\

~

1 2], [$4], [e=9
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Question 12 (**%)

a) Simplify the following expression, writing the final answer in the form
a+b\/§ , where a and b are integers

23 -1
23"

b) Solve the equation

22 =442

=

|:|, 4433, |x

Question 13 (**%)

a) Evaluate the following indicial expression, giving the final answers as an exact
simplified fraction.

274 %3

b) Solve the equation
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Question 14 (**%)

[STE

_1
6x 2—x2=5.

1
a) Show that the substitution y = x?2 transforms the above indicial equation into

the quadratic equation
y2+5y-6=0.

b) Solve the quadratic equation and hence find the root of the indicial equation.

Question 15 (¥%%)
The points (2,14) and (6,126) lie on the curve with equation

y=ax", xe R
where a and n are non zero constants.

Find the value of a and the value of n.

Q
1]
(\S1EN|
3
1]

[\
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Question 16  (**%)

a) Evaluate the following indicial expressions, giving the final answers as exact
simplified fractions.

ii. 32°x8710.

b) Simplify fully the following expression

\/3a3bc x6a’b’c’
2abc? '

1, 15|, 13a%
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Question 17  (**%)

_1
=2+15¢ 3.

W=

t

1
a) Show that the substitution x=¢3 transforms the above indicial equation into
the quadratic equation

x> —2x-15=0.

b) Solve the quadratic equation and hence find the two solutions of the indicial
equation.

t=-27, t=125
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Question 18  (**%)

a) Evaluate the following indicial expressions, giving the final answers as exact
simplified fractions where appropriate.

-3
2-

i, (2.25)

b) Simplify fully the following expression

(2(1;[93 j4 X (4c16b2 )_é .

11
4], [-8], [8a 1 =30

Question 19 (**%)

Given that the curve with equation

1
y=ax—x3, x>0,
. . . 1 .
passes though the point with coordinates (g,Oj , find the value of the constant a .

a=4
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Question 20  (**%)

a) Evaluate the following indicial expressions, giving the answers as integers.

1 1 %
i. (362 +164j‘ .

. (%)_2 .

b) Simplify fully the following expression

1
3 3
(k2><8k"3j .
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Question 21  (**%4)

a) Simplify fully each of the following expressions, writing the final answer in
terms of /3 .

i. 108 ++/3.

J6+4/3
V241

b) Solve the equation

[\S][98)
Il
o)

(5-x)

73], V3], [x=1

@@ 8+ 7 = DT T AT T
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Question 22  (¥*%4)

a) Evaluate the following indicial expressions, giving the answers as integers.

Ay

86

i, — .
323

b) Simplify fully the following expression

1
6a’b*x9 |’
2a '

3a’b
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Question 23 (¥*%4)

a) Simplify fully each of the following expressions, writing the final answer as a
single simplified surd.

i (2+43)(2v3-3).

J6+342
J6+2

ii.
b) Solve the equation

1
8w2—w_1=0, w#0.
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Question 24  (**%4)

_1
=2+4+15t 3, t#0.

W=

t

1
Use the substitution x =13 to solve the above indicial equation.

t=-27, t=125

Question 25  (¥*%4)

An exponential curve has equation
X
y=ab", xe R,
where a and b are non zero constants.

The points A( ,1) , B(2,8)and C(—l,k) lie on this curve.

2

=

a) Find the values of a and b.

b) Find the value of k.

N

Q
1]
=
>
Il
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Question 26  (**%+4)

1

49 2

1 1 3 1
1253 %252 +164x643 +

Evaluate the above indicial expression, giving the final answer as a simplified fraction.

You may not use any calculating aid in the above question, and detailed workings

must support the answer.
-
" 116
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Question 27 (***+)

a) Simplify fully each of the following expressions, writing the final answer in

terms of \/E
i. \/9_8+x/§.

i, (vV2+3)(2-3V2).

b) Solve the equation

o0
5
|
~
)
~
Il
=
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Question 28  (**%4)
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a) Evaluate the following indicial expression, giving the final answers as an exact

simplified fraction.

b) Solve the equation

¢) Simplify fully

who

Il
(@)
=
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Question 29  (**%4)

An exponential curve has equation

y=ab*, xe R
where a and b are non zero constants.
The points A(1,7)and B(3,175) lie on this curve.

Given that b > 0, find the values of ¢ and b .

Question 30  (¥**+)

Solve the following simultaneous equations without using a calculator

8_)/ — 42X+l

272_)/ — 9)6—3

m—

SNGE Equmons W Paotes of 2 g 3
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Question 31  (**%4)

a) Solve the equation

b) Express

V525,

in the form aJZJZ , where a, b and ¢ are prime numbers.

1.

5347

<

1]

|
N3V}

Question 32  (**%4)

Find the exact coordinates of the point of intersection between the curves with
equations

y=8" and y=4x2"",
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Question 33 (**%4)

a) If x is areal number solve the following indicial equation

b) Express

J98 —/8
1+42

in the form a+b\/§ , where a and b are integers.

10-5v2

b e
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Question 34  (**%4)

Find, without the use of any calculating aid, the solution of the equation

2x 64
Lyg?x = 64%4
2
, [x=96.25]
A e AQE NOT AuooR) CAUDLATORY | To TAE Lo6S | GRSENE
TURT THE O0RERIoN 1 AL Powips oF 2
o dx 4Pl e
- 2@ @)
o S o oo
= 141 e
= b el
- W . %
oo 380 Mool
- B
= o 615 N :‘;
Question 35  (**%4)
4% 2" =32

a) Show that the substitution y =2" transforms the above indicial equation into
the quadratic equation

y2—4y-32=0.

b) Solve the quadratic equation and hence find the root of the indicial equation.

b
b/
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Question 36  (¥*¥¥)

Solve the following simultaneous equations without using a calculator.

4x-3y=11
27"
1 _
(3-3)

Question 37  (¥¥¥¥)

Given that the curve with equation

1 3
y=kx?2—-x 2, x>0,

passes though the point with coordinates (3,2\/5 j , show clearly that k = % .

proof
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Question 38  (¥¥¥¥)

The indicial equation

2 23X~ 17 xeR,

is to be solved by a suitable substitution.

a) Show clearly that the substitution y=2" transforms the above indicial
equation into the quadratic equation

2y2-17y+8=0.

b) Solve the quadratic equation by factorization and hence determine the two
solutions of the indicial equation.

, lx=-1, 3

Question 39 (¥¥¥¥F)

Solve the equation

S
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Question 40  (¥¥%%)

Given that

show clearly that

| |, [proof
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Question 41  (¥¥%%¥)
22P2_2P2_3=0, peR,

a) Show clearly that the substitution x=2” transforms the above indicial
equation into the quadratic equation

¥ —x—12=0.

b) Solve the quadratic equation and hence determine the value of p.

B G og <o
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Question 42 (¥¥¥¥)

100" —10001(10)“1)+100 ~0.

a) Show that the substitution y =10" transforms the above indicial equation into
the quadratic equation

10y%=10001y+1000=0.

b) Solve the quadratic equation and hence find the two solutions of the indicial
equation.

@ 106" {000 (o)

©) oy — 1Yy _ e

Question 43 (¥¥*¥F)

Determine the value of k.

2288 + 2285

9

=2k

You must show full workings.
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Question 44  (***%4)

Solve the following indicial equation

6)C+2 % 21—X — % )
You must show full workings.
[ ][x==3

Question 45 (****4)
Show clearly that

_1

1+ x(x2 - 1) 2 ~ 1
T 2
x+ (x2 - 1) 2 X =1

, |proof
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Question 46  (*¥¥*4)

Solve the following exponential equation

16+85H 4 2~ xeR.

Question 47  (¥*¥**4)

Determine the value of £ .

2399 _ 5395

15

You must show full workings.
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Question 48  (***%*4)

Solve the following equation

Question 49  (¥***4)

Solve the following indicial equation

2}’1
-
2V 26

You must show full workings.

THS 1S 4 quaoeanc IS (i
= @ -6 =0
— (@-3)(& +2)=0
- W —3

S

— n= 9
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Question 50  (****4)

Show with a detailed method that

where k 1is a constant to be found.

SUNTHING Ko WDICE B0 tomfopr™
AR

e

L e

Question 51  (F#x*%%F)

4
Show that f(—23 ) =332.

You must show detailed workings.
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Question 52  (Gk¥¥FF)

A=%xy+2yz+2xz.

o=
W

Given that x = (%)% , V= (%) and z = (%) , show clearly that A= 3%

l:l , |proof

Created by T. Madas



Created by T. Madas

Question 53  (Gk¥¥FF)

A curve has equation
f(x)=3"+b, xeR,

where a and b are non zero constants.

Find the value of a and the value of b, given further that

f(2)=3-3 and f(3)=23.
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Question 54  (Gk¥¥EF)

A curve has equation

Created by T. Madas

f(x)=2"+b, xeR,

where a and b are non zero constants.

Find the value of a and the value of b, given further that

o L= U
s KG= ¢

S® b o=y

2
by
s 2 4
= o g
20 = =l
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Question 55  (Gk¥¥EF)

A curve has equation

f(x)E4“x+b, xeR,

where a and b are non zero constants.

Find the value of a and the value of b, given further that

o o%th
W= g >

@ VSV £( 3)- i
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Question 56  (¥¥¥FF)
Find the solutions for the following equation.

)x2 +2x—8

(2x2—7x+4 =1.

B 1=l

0B AT Te EPRESIoN 00 BE LS OF T QuATon

= -
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Question 57  (Gk¥¥EF)

Find a solution for the following equation.

)4X+5

2 _&,_ 1
(2x 5x—10 L.

THE QUESTTOD Toes NI -ASE T Sk, BT O Frits —k SO

& F
3 ,{@‘3 =i = =g 0=

YT (X St€ § Tiese GAn BE _SAlShED TOGEHIC.

ok ST a= -3 //
"
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Question 58  (F¥¥¥FF)

Determine the value of x and the value of y in the following equation

15772 x 6727 =6.25, (3x—2)eN.

Question 59  (Gk¥¥EF)
2m+l + 2m — 3n+2 _ 3}’1

Given that m and n are positive integers, find the value of m and the value of n.

, lm=73], n=1|
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Question 60  (Fk¥¥FF)

Find the term independent of x in the expansion of

10
( x+1 x—lJ
2 1 1| -
x3—=x3+1 x—x2
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Question 61  (G¥¥¥¥¥)

Simplify the following expression.

4
x0—yz

Haxy

Give the answer in the form x” — x"y*z", where r, s and ¢ are constants.

1
’—” K2 —xlyig2

MIPUUTE AS TouonsS
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