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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided

— there may be more space than you need.
® Calculators may not be used.

® Diagrams are NOT accurately drawn, unless otherwise indicated.
® You must show all your working out.

Information

® The total mark for this paper is 80
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.
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1 Workout (2+5)2-15)

Give your answer in its simplest form.

1

2 (a) Write down the value of 642

(b) Write J45 in the form k+/5 , where K is an integer.
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(Total for Question 2 is 3 marks)
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Find the value of

(1) 8?
(i) 642

W

(i) (27
[7)
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(Total for Question 3 is 4 marks)
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4 (a) Simplify 4x x 5y
— (1)
(b) Simplify XXX XX XX
(c) Expand 4(3n—-17) (1)
(2)
(d) Expand and simplify 22x +3)+3(x+ 1)
(e) Simplify n*xn 2)
() Simplify p’+p (1)
(1)
(Total for Question 4 is 8 marks)
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(a) Simplify ¢° x g

(b) Simplify /5 =12

(¢) Simplify 12ty + 6ty

1
(d) Simplify (OW’y®)?

(e) Fory> 1, write the following expressions in order of size.

Start with the expression with the least value.

1
Wy oy y? oy

(Total for Question 5 is 8 marks)
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6 (a) Simplify n xnt

(b) Simplify q+q

(c) Simplify a’*b® x 3ab?

(Total for Question 6 is 4 marks)

7 (a) Expand and simplify 3(a+4)+5(2a+1)

(b) Simplify x4 x x6

(c) Simplify yEy®

(d) Simplify (¥

(Total for Question 7 is 5 marks)
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8 (a) Simplify % xy?

8

(b) Simplify %

(c) Simplify (2y)°

(d) Simplify 3a’h x 4ah*

(Total for Question 8 is 6 marks)
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9 Work out the value of (9 x 10%) x (3 x 107)
Give your answer in standard form.
(Total for Question 9 is 2 marks)
1
10 (a) Write down the value of 642
2
. 8 )3
(b) Find the value of (—)
125
(Total for Question 10 is 3 marks)
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11 One uranium atom has a mass of 3.95 x 10-%* grams.

(a) Work out an estimate for the number of uranium atoms in 1kg of uranium.

(b) Is your answer to (a) an underestimate or an overestimate?
Give a reason for your answer.

(Total for Question 11 is 4 marks)

12 Write 0.000068 in standard form.

(Total for Question 12 is 1 mark)
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13 ax10*+ax102=24 240  where a is a number.
Work out a x 10*—a x 102

Give your answer in standard form.

Answer
(Total for Question 13 is 2 marks)
. . : N 10
14 Rationalise the denominator and simplify
35
Answer

(Total for Question 14 is 2 marks)
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15 (a) Show that V396 can be written as 6 V11.

4+2\2

can be simplified to 6 + 4\2
2-\2

(b) Without using a calculator, show that

(Total for Question 15 is 8 marks)
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16 (a) Without using a calculator, show that \20=2V5

(b) The point A is shown on the unit grid below.
The point B is 2V5 units from A and lies on the intersection of two grid lines.

Mark one possible position for B.

(Total for Question 16 is 5 marks)
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17 The volume of Earth is 1.08 x 10! km?
The volume of Jupiter is 1.43 x 10'> km3.

How many times larger is the radius of Jupiter than the radius of Earth?
Assume that Jupiter and Earth are both spheres.

4
Volume of sphere = 5W3

(Total for Question 17 is 4 marks)
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