
Chapter 3 Indices and Surds

1. DO NOT USE A CALCULATOR IN THIS QUESTION.

In this question all lengths are in centimetres.

The diagram shows the isosceles triangle ABC, where AB = AC and BC =
. The height, AD, of the triangle is .2 + 4 3 5 − 3

a. Find the area of the triangle ABC, giving your answer in the form 𝑎 + 𝑏 3,
where and are integers.𝑎 𝑏

[2]

b. Find giving your answer in the form , where and are𝑡𝑎𝑛 𝐴𝐵𝐶, 𝑐 + 𝑑 3 𝑐 𝑑
integers.

[3]

c. Find , giving your answer in the form , where and are𝑠𝑒𝑐2𝐴𝐵𝐶 𝑒 + 𝑓 3 𝑒 𝑓
integers.

[2]

The Maths Society

I

A =1bh
=x2 +45

x5.55

=(1 +25) x5-55

=5-5 +105 - 6
=955 - 1

tan B =x1-2
1 +25x1- 25

-

-55+6

1 - 12

=11 - 1155 =5 - 1
-

- 11

SecABC =1 +tan? ABC

=1 +(55 - 1)2

=1 +3 - 25+1

=5-23



2. DO NOT USE A CALCULATOR IN THIS QUESTION.

Find the positive solution of the equation ,(5 + 4 7)𝑥2 + (4 − 2 7)𝑥 − 1 = 0

giving your answer in the form where a and b are fractions in their𝑎 + 𝑏 7,
simplest form.

[5]
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e

c =ya
-(4(5+4/E)(- 1)

2(5 +4VF)

= +28 +20+1657

2(5 +4F)

= - 4 +2=664
-
2(5+4X)

or - 4 +2/7 -3
= - 4 +257 18=
- 2(5+4F)
2(5 +4F) 2(5+4F)

↳ - -12 +2
- -

2(5+4() 2(5 +4(E)

=2+7 x5- 457
- 6 +1 x(5 -4)

-

5+4/7 x5-474Vx(5
- 4(7)

= 10-8/7+557- 28 or -+ 28

-
-87

25-112
- 58 +2957 =29

=- 18 -3 -
-

7
-87

- =
=+ =

2-
(reject)



3. DO NOT USE A CALCULATOR IN THIS QUESTION.

The point lies on the curve . Find the exact value of p,(1 − 5, 𝑝) 𝑦 = 10+2 5

𝑥2

simplifying your answer.

[5]

4. Solve the equation .95𝑥

27𝑥−2 = 243

[3]
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P =10+25-2

(1 - 55)

-
1- 255 +5

-
=5 +
55 x 3+55
-

3 - 55 x3+E

=-+355+
5

9 - 5

=20185 =5 +255
-

5x 5

? =
102 -3x+65
3 =3

7x +6 =5

7x = - 1

x =- 1
7



5. DO NOT USE A CALCULATOR IN THIS QUESTION.

a. Simplify 128
72

.

[2]

b. Simplify , giving your answer as a fraction with an integer1
1+ 3

− 3
3+2 3

denominator.

[4]

6. Write in the form where and are constants.𝑝(𝑞𝑟2)
1
3

(𝑞3𝑝)−1𝑟3 𝑝𝑎𝑞𝑏𝑟𝑐, 𝑎,  𝑏  𝑐

[3]
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=

3 +255 - 55(1+5)
-

(1 +5)(3+255)

5x9-55
=4+253 - 53 -3 =5539 - 553-
3+255+345+6

=

-15
=9515 =3e

3/243
ras

are
- 7/3

9



7. DO NOT USE A CALCULATOR IN THIS QUESTION.

In this question all lengths are in centimetres.

In the diagram above, angle and angle𝐴𝐶 = 3 − 1, 𝐴𝐵 = 3 + 1, 𝐴𝐵𝐶 = 15°
.𝐶𝐴𝐵 = 90°

a. Show that 𝑡𝑎𝑛 15° = 2 − 3.

[3]

b. Find the exact length of BC.

[2]
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tan 15=

-
--2 =2 -

5
=3 - 25+1 (shown)

3- 1

BC =(5-
1) +(53 +1)2

=3-2+1 +3+x5 +1

=S

BC =22



8. Find the value of such that𝑥 4𝑥+1

2𝑥−1 = 32
𝑥
3 × 8

1
3 .

[4]

9. Solve the following simultaneous equations.

3𝑥 × 9𝑦−1 = 243

8 × 2
𝑦− 1

2 = 22𝑥+1

4 2

[5]

The Maths Society

+254 x
2x - 1

x+3
2
+

2

x+3 =2 +1

2 =2

I =x
x =3

zU 2y-2 -> x+2y - 2
=5

2x+1
x+2y =7-0

x= y=8e2Y
2

3+y - t =2x
-I x =3

C

6+2y - 1 =4x
- 3 24 =7- 3

-
=4

y =2


