Rewriting Bases PPQs

(a) Write % as a power of 2

: .1
(a) Write T6 as a power of 2

(2)
(b) Write 2 as a power of 8
2)
3. 1
(a) Express 82 as apower of 2
(2)
(b) Express J3 asa power of 9
(2)
Expr L of 2
(c) Express NG as a power o
3)

(Total 7 marks)



E=S

o | —

4. (a) Find the value of (9 )

(1
(b) Express 5° as a power of 25

2
(¢) Express V8 asa power of 2

2

(Total 5 marks)

g=2x3x 7 h=2x3x7

(a) Express gh as a product of powers of its prime factors.
Simplify your answer.
g o x3 x7e
h

(b) Find the value of a, the value of b and the value of c.

1
_:3U

i
(d) Work out the exact value of .

(Total for Question 16 is 9 marks)



3

6. . g
(a) Simplify (16y°)*

(b) Given that 27 x 8¢=2"

express 7 in terms of p and g.

(Total for Question 21 is 4 marks)

ing 27
Given that (25) :§

express 7 in terms of x and y.

(Total for Question 24 is 3 marks)



8. 2 3
87 x 8
(b)

— 2}}

84

Find the value of n.

(Total for Question 10 is 5 marks)

9. Solve 3 x4*8=24
Show your working clearly.

k=

(Total for Question 21 is 4 marks)



10.

2

125¢2 ) 2
2773

(a) Simplity fully (

1 n
. — 7 8:(
(b) Given that 2% x 23 = T

express x in terms of n.

(Total for Question 20 is 7 marks)

11128 = 4% x 2

Work out the value of x.

x=

(Total for Question 14 is 3 marks)



(a) Find the value of n.

(136 x 13° = 13*

(b) Find the value of k.

(Total for Question 10 is 4 marks)

2 2
n n-—5n

13. = X e 125 where n > 0

Work out the value of n.
Show clear algebraic working.

(Total for Question 22 is S marks)



14.

12 x (\/§)2“'+2

Given that W
X

can be written 1n the form 27,

find an expression for p in terms of y.

(Total for Question 20 is 3 marks)



Answers

1.
22 (a) 27 2 B 1 1Y
B1 for — or [7J or2°
2’ 2
2.
20. a 2% or -4 seen M1
y 2 Al
b 2% or /5 seen M1
g3 2 A1 | accept 8%
3.
13. | (a) | 2° seen M1
= 2 Al
22 or2'3or 22
(b) | 977 seen M1
9" or 9% 2 A1
(c) 1 1 2
22 x 2% 32 ) M1
1 2% M1 |or22x27'2: M2
2 23 252 or etc 3 A1
Total 7marks
4,
18. (a) 31 1 B1
(b) 25 =5 or 5 = 25" or 0.5x20 oe M1 not5x5
25"° 2 Al
(c) 2% or 8" or 8”2 or (/2)% or 7(29) M1 must involve power(s)
or 22x2"?x 2" or3x 0.5 not 2/2 not J2x/2x/2
2% oe 2 Al
Total 5 marks
5.
16 (a) 23 3l 7243 2 M1  or for a product of powers of 2, 3 and
7 with two powers correct,
or for an attempt to find prime factors
0f 2420208 (allow one arithmetical
€1Tor) Or
for 24, 32,75
2% %x32x7° Al
(b) 231y 3l 723 2 M1 or for any two correct.
2.0, -1 Al Accept2?x 3% x 771
B 5 " - - 2 - I impli 5
(c) Eg 717(2\5)‘ or 72 714\/§+14\/—7(2\/;)2 2 Ml  For a correct unsimplified exact
expansion
77 may be simplified to 49 and
(2\/5)1 as far as 20
Show that Al Correct solution (simplified correctly)
dep on M1
@ L 9—% 1 1 3 ML o for 9* =3°
— or or or oe
o e 3
st 1 Ml
(3" or For
33
Al oe

w oo

2 R .
Eg —2Z= or -2.6 but not a decimal

approximation.

Total 9 marks



21. (a) 8° 2 B2 BI for 8 Bl for)®
(b) 2P % (231 = 2P x 2% = pp+3a p+3q 2 BZ Bl for 2’7 seen
Total 4 marks
7.
24 Lo ML 3o
22 = 2y for writing 8 as 2° or 22 on lhs
L Ml . . 1
22" = gr=3y ‘ ‘ for 2% orinzxf?wy
| | n=2-6 3 |Al orforn=2(x-3y) orn=(x-3)03
‘ | | | Total 3 marks
8.
10 (a) 2x5 B1 for 2* % 5 oe or 20
() ] ]
2 x3 %57 3 B2 for 27 x 3 x 57 oe or 600
(i1) - (B1 for any product using powers of 2 and 3 and 5 or
at least 300, 600. .. and 40, 80, 120 ...)
(b)y |8(=2") or 2° MI for one correct use of index laws eg. 8% = 87
3 2 Al
Total S marks
9.
21. ) 3 o 3
(2" =2" or =8 or 2"°=0 4 M2 Ml for =8 or 3x4? =24
3
or 42 =48
4k+16=3 or 2k+8=150e MI A correct equation in & or a fully
correct method to find &
13 Aloe Dep on at least M2
4
Total 4 marks
10.
20 (a) 97 £ i ) 1562502 % 9f? 3 M1 For dealing with either negative index or cube root
eg| 2 fﬂ or or > ~*'f; or 2500 orsquare )
125¢ 12502 7291 or an expression including
= -1 2 s
3 5 2
( 277 } 2_01-(L} orf—sor © _(0€)
a2 25 9 e f =
Se
[‘ 3f }
3rY 1 25687 M1 For dealing with two elements
w(Z o (2] L
e 15625¢* \F e R P 25
= or a correct expression not simplified eg ;
7291 s
, 1 ?
L or (lzgfﬁ T 0.04¢7
Y 156256 R
El
3
Al 908 2 .
allow —— .0.36j—8, ie’gf’
257 & 25
(b) 8 =(2%) or 2% LM +3 4 | M2 For all of:
I N T 8% written as a power or 2
4= 4" written as a power of 2
717 o L 3 LHS written as a single 2 with a power
x2 =2 M1 for 2 of these 3
ex 3+2n o or Lo 42 —3x o6 M1 A correct equation using only the powers
=23X—2Zn — LN =5X
T 6 2 3
1 » 2n 1 7n Al  oe
g x=—+—+—, x=—+— Oe
6 9 3 6 9




11.

14 27 = 42 x 2% or 128 = (22)% x 2 3 |ML Replacing 128 by 2 or 4 by 22
7=2(2x) +x M1
Al oe
Total 3 marks
12.
10 93 L1 . 2 M1
—or 2’x27 or — or —and16=2
2 2 0
Al Accept 27
137x13° 2 ML for 13 orfork=-6x4+5
Al Accept 137"
Total 4 marks
13.
22 g4 2 s M1  For simplifying the LHS to a product or quotient
S < < S N : - ; .
'SGT(: 125) or 5 x5 (=125) or of two single powers of 5 or for an equation with
rors 20 125 and at most a single power of 5 on each side.
ST (Z]25) or 57T =125%5°
gitetsn _ 512 o gt _ 53 o M1 For simplifying both sides to a single power of 5
grttn’=5n=9-3 _ 50
eg 2n*—5n—-12(=0) or 2 =35n=12 Al A correct quadratic equation in », simplified to
three terms 1n any position.
(2n+ 3)(n—4) (=0) or M1 A correct factorisation or correct substitution into
the quadratic formula or correctly completing the
S4(=5)° —4x2x-12 5+4/25+96 Square. _ _
n= 7%2 = (= 1 Al  dep on correct quadratic equation
- Award AO if negative root is not excluded.
Total 5 marks
14.
20 i M1 for writing 8 and 4 correctly in terms of 2 in a

3
7% (25)2,\42 i 12)((\/273)2}”2
&g (22)2y+l 6x(22)2y+1

or
34 2Y+2
2 % (25) = (25)2*1 x 2P

PE
< 2x23Y+3 12x23¥+3

or 24y+2 6x24V+2

5442

Z

23y+4 — 24y+2 x 2P
or 2 x 237+3 = p4yt2 » pp

correct fraction or equation

Ml (dep) for use of (qu =27 twice

or (2V/2)™ = 23" in a correct expression or
equation

Al



