
Module 2 Circle Theorems Answers
1)

2) 

3) 

4) 

5) 
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15 (a) 4  1  

 

(b) y = –2x + 9  oe 3 M1 

32

35

−

−

  oe     

M1 substitution of a point into their equation 

If M1 only then A1ft for y = “m”x + “c”  used 

correctly with their numeric values 

16 (a) 

8

3

p

 or 0.125p
3

   1, 1 Independent marks for letter and no. 

 

(b) 

8

9

q
–1 

   1, 1 Independent marks for letter and no. 

Allow 1

8

1

q
–1

 or 

q8

9

 

17 (a) 52 

 

(b) 64 

 

(c) 71 

1 

 

1 

 

2 

 

 

 

 

M1 angle CED = 19  

18 (a) E, G 

 

(b) A, B     

1, 1 

 

1, 1 

 

 

19 (a) 2p   3p + q ……….. 5p + 3q  cao 

 

(b) (i) all 4 plotted correctly ft 

 

 (ii) a (straight) line  

1, 1, 1 

 

2 

 

1 

 

 

B1 2 or 3 correct 

 

Allow linear, collinear 

20 (a) 27 

 

(b) 9x
2

  cao 

 

(c) 
3

√x + 1 

2 

 

2 

 

2 

M1 g(–1) = 4 seen or ((x – 1)
2

 – 1)
3 

 

M1 (3x + 1 – 1)
2

 or better 

 

M1 interchange x, y & rearrange formula 

21 (a) CB and BA  cao 1, 1 Independent 

 

(b) ⎟
⎠

⎞
⎜
⎝

⎛

−

−

164

248

  cao 

 

3 

 

M1 

8

1

4

3

4

1

2

1

×−× (= 

32

1

)=

M1 

⎟
⎟

⎟

⎟

⎠

⎞

⎜
⎜

⎜

⎜

⎝

⎛

−

−

2

1

8

1

4

3

4

1

  seen 

 (c) determinant is zero 1 Allow cannot divide by zero 
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9 (a) (i) Similar 1 Allow enlargement 

  (ii) 4.5                             2 M1 for 

6

9

3

=
AX

 oe 

  (iii) 13.5   cao 2 M1 for 

2

2

3

⎟

⎠

⎞
⎜

⎝

⎛
 or 

2

3

2

⎟

⎠

⎞
⎜

⎝

⎛
  oe  e.g. using base and 

height but other methods must be complete  

  (iv) 180 – x – y  oe 

180 – x  oe 

 

B1 

B1 

 

 (b) (i) 96 1  

  (ii) 48  ft 1ft ft 0.5 their (b)(i) 

  (iii) 97  ft 1ft ft 145 – their (b)(ii)  

  (iv) 35 1 

 

 

 (c) 20n = 360 oe or 160

)2(180

=

−

n

n

  oe 

or 180(n – 2) = 8 × 360 oe  

or 

nn

360

180

360

8 −=⎟

⎠

⎞
⎜

⎝

⎛
 

M2 

 

 

M1 for 9e = 180 oe allow diagram to show this 

if reasonably clear 

or M1 for 8 × 360 or 

n

3608×

 

 18  www 3 A1  

10 (a) Pentagon 

Octagon             20 

1 

1, 1 

 

 

 (b)(i) 35 1  

  (ii) 54 1 

 

 

 (c)(i) p = 2, q = 3  3 M1 for substituting a value of n e.g. 

2)4(4

1

=− q

p

   3≥n  

or M1 for number of diagonals from one 

vertex is n – 3  (allow in words) 

and B1 for one correct value.   If 0, SC1 for 

)3(

2

−n

n

  seen. 

  (ii) 4850  ft 1ft ft their (c)(i) allow only if ft calculates to a 

positive integer. 

  (iii) 20  cao 2 SC1 for answer of 17  

or M1 for their formula = 170  

 

 (d) 31  cao 1  
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5 (a) (i) Similar     1 Accept enlargement 

  (ii) 2.7              2 M1 for 

4

3

6.3

=

PQ

     oe 

  (iii) 3.15 2 M1 for 

2

4

3

⎟

⎠

⎞
⎜

⎝

⎛
  or  

2

3

4

⎟

⎠

⎞
⎜

⎝

⎛
 o.e  seen 

If Cabsin

2

1

 used or base and height used then 

must be full method for M1  
 (b) (i) 29 1  

  (ii) 61  ft 1ft ft 90 – their (i) if (i) is acute 

  (iii) 61  ft 1ft ft their (ii) if their (ii) is acute, but can recover 

  (iv) 119  ft 1ft ft 180 – their (iii)  

 

 (c) (i) 20 1  

  (ii) 110 3 M1 for adding 6 angles going up 4 each time 

and  

M1 (indep) for 720 seen and not spoiled 

(6A + 60 = 720 o.e. scores M2)    

6 (a) –2.5, –2, 2, 2.5  2 B1 for 3 correct 

 

 (b) 4 points correct ft 

Correct shape curve through at least 9 

points over full domain 

Two branches either side of y-axis and 

not touching it  

P1ft 

C1ft 

 

B1 

 

ft only if correct shape and isw any curve 

outside domain (including crossing y-axis) 

Independent 

 (c) –1, 0, 1  2 B1 for two correct, each extra –1  

 

 (d) (x) < –1 and (x) > 1 as final answer 2 B1 B1 Condone inclusive inequality, allow in 

words, condone inclusion of – 4 and + 4 as 

limits. 11 −<< x  or 1− > x > 1 SC1  

11 <<− x  scores 0. Each extra –1 if more 

than two answers.  

 

 (e) (i) Correct ruled line though (–2, –3) to 

(1, 3)   

2 SC1 for ruled line gradient 2 or y-intercept 1 

from x = –2 to 1 or correct line but short or 

good freehand full line.   

  (ii) Some reasonable indication on graph 

for both points 

1 e.g. points of intersection marked, or, lines 

drawn from point of intersection to x-axis etc 

  (iii) x
2

 + 1 = 2x
2

 + x  oe  then x
2

 + x – 1 = 0 3 E2 Must be intermediate step before answer – 

no errors or omissions 

 

or 1

1

+= x

x

  then 1 = x
2

 + x  

then x
2

 + x – 1 = 0 

 

or E1 Either no intermediate step or one error 

or omission. 

 1, –1  B1     
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Abbreviations 

cao  correct answer only 

cso  correct solution only 

dep dependent 

ft follow through after error 

isw  ignore subsequent working 

oe  or equivalent 

SC Special Case 

www  without wrong working  
Qu. Answers Mark Part Marks 

1 (a) 5 

 

(b) 0 

1 

 

1 

2 10  2 M1 33 – 25 

or 38 – 30 

M1 30 – 15 – 5 oe 

with no further working 

3 

uv

J

m

−

=  2 M1 m(v – u) seen
 

4 (a) 40 

 

(b) 65 

1 

 

1 

 

5 23.6 2 M1 sin R = 20/50 or 

90sin

50

sin

20

=

R

 

6 (a) 6.58 × 10
–3 

 

(b) 0.0066 cao 

1 

 

1 

× and 10 essential 

 

Allow 6.6 × 10
–3

  

7 t = 2

2

1

 2 M1 (b)t = (b)(3t – 5) 

8 Answer given so only working scores 

marks  

2 M1 7/27 + 48/27 or 7/27 + (1)21/27                    

M1 completely correct finish  

9 2390 

2410   

2 

 

M1 119.5 and 120.5  

or B1 for one correct answer 

10 60 3 B1 540 used 

M1 [their 540 – 3 × 140]/2   

11 128 3 

 

M1 R = kv
2

    

A1 k = 

2

1

 

12 

)2)(1(

7

+−

−

xx

x

 3 M1 3(x – 1) – 2(x + 2) seen 

B1 denominator correct seen 

A1 all correct   
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14 10.8 or 10

83

70
 

3 M1 figs 10 ÷ time 

M1 10 ÷ 0.92r, 0.922 or 83/90   

15 y = –2x + 8  cao oe 3 M1 (m =) 

30

28

−

−

 oe   B1 c = 8 or y = mx + 8 

or subst. correct point in y = “m” x + c 

16 

2

4

g

h

 or 

2

2

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

g

h  
3 M1 squaring correctly 

M1 clearing denominator correctly 

M1 dividing by coefficient  of i 

or SC2 for correct unsimplified expression     

17 x = –1,  y = 5 3 M1 consistent multiplication and either add or 

subtract 

A1 for one correct after M1 

18 315 3 M1 

360

x

 × 2 × π × 8 oe 

M1 

360

x

 × 2 × π × 8 (+ 16) = (16 +) 14π  

19 2.88 3 M1 40
3

 oe seen  A1 2 880 000   

B1ft their 2 880 000 ÷ 100
3

   

or B1 0.000045  M1 40
3

  A1 cao 

or M1 0.4
3

  M1 45 × 0.4
3

  A1 

20 (a)  63.4 2 M1 tan(M) = 

2

4

 oe  

 (b) Vertices at (4, 1), (8, 1) and (10, 3) 2 B1 two vertices correct 

21 (a) 2.4 oe 

 

(b) 680 

1 

 

3 

 

 

M1 an area found   

M1 40 × 20 – 

2

1

 × 20 × 12 oe    

22 y [ 1,  x Y 3, y Y x + 5       oe 5 

 

 

 

 

B1 y R 1 

B1 x R 3 

B2 y R x + 5 or B1 y R – x + 5 

where R is any inequality  

B1 all 3 inequalities correct  

23 (a) (Angles in) same segment 

 

(b) (i) 100 

 (ii) 43 

1 

 

1 

1 

Allow (angles on) the same arc 

 

 

 

 

 (iii) 3 2 B1 OBC or OCB = 

2

1

(180 – 86) (= 47) 
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14 –2.64,  1.14  cao with working 4 B1 for ( )( )6243
2

−−  or better seen anywhere 

B1 for p = –3 and r = 2 × 2 or better as long as in 

the form 

r

qp +

 or 

r

qp −

  

After B0B0, SC1 for –2.6 or –2.637(45…)  

and 1.1 or 1.137(45…) 

15 (a) 4 

(b) (i) 

36

12

 oe 0.333 

 (ii) 

36

11

, 0.306 or 0.3055 to 

0.3056 

(c)  

15

8

 oe 0.533(3…) 

1 

1 

1 

1 

 

16 (a) Answer given 

 

 

 

 

(b) k = (±)

( )π4

4

−

A

 or 

( )π4

2

−

A

 

2 

 

 

 

 

 

3 

M1 (A =)k
2

 – π

2

2

⎟

⎠

⎞
⎜

⎝

⎛ k
 

E1 A = k
2

 –

4

2

kπ

  

correctly completed to 4A = 4k
2

 – πk
2 

M1 factorising (must contain a π) 

M1 division (by coefficient of k
2

) 

M1 square root 

17 (a) 66° 

 

(b) 33° 

 

(c) 123° 

2 

 

1 

 

2 

M1 for 90° clearly identified as A 

 

 

 

B1 for OBA or OAB = 57° 

18 (a) (i) -r + q or q – r 

 (ii) ½(3q – r) oe 

 

(b) correct working 

1 

1 

 

3 

 

Must be simplified 

 

M1 for MX = ½ r + ¾ their (–r + q) 

M1 using a different route for XS or ½ MS 

E1 dep correct simplification and conclusion 

19 (a) 480 

 

(b) 9900 

 

 

(c) 0.125 or 

8

1

 

1 

 

3 

 

 

2 

 

 

M1 for attempt at area under graph 

M1 for 0.5 × 15 × (their (a) + 14 × 60) oe 

or 0.5 × 15 × (8 + 14) oe 

M1 for numerical vertical/horizontal or numerical 

use of v = u + at but t ≤ 120 or t ≤ 2 

20 (a) (i) 9 

 (ii) 8x
3

 cao 

 

(b) 4 www 

 

 

(c) 

2

3+x

 

1 

1 

 

3 

 

 

2 

 

 

 

 

M1 for (2x – 3)
3

 = 125 M1 2x – 3 = 5 

  
M1 for x ± 3 = 2y or x = 

2

3±y
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Abbreviations 

cao correct answer only 

cso correct solution only 

dep dependent 

ft follow through after error 

isw ignore subsequent working 

oe or equivalent 

SC Special Case 

www without wrong working 

 

 

Qu. Answers Mark Part Mark 

1 53.1 2 B1   C = 36.9 seen, must have C stated or marked 

on the diagram  

or M1 sinA = 
5

4

 or tanA = 
3

4

 but must have 

A stated 

2 
63 + , π 

2 

 

–1 for each error or omission 

3 Working must be shown 2 

M1  

9

14

and 

9

16

  M1   

8

7

16

14

=    oe 

or visible cancelling 

4 0.8
2

 2 

M1  conversion of 

27

16

 (= 0.5(9...)) and 

0.8
2

 (= 0.64)  to decimals seen
 

5 (6)€ or euros (with correct working)  2 M1  one of 6 × 1.9037 or 11.5 ÷ 1.9037 

or 11.5 ÷ 6 seen 

6 3.322 cao 2 

 

B1  3.3219(…) or 3.32(20) seen 

7 1.85 × 10
4

 3 B2 18500 oe seen or M1  4x = 74000 

or x = 2 × 10
4

 – 1.5 × 10
3

  

8 16 3 
M1   p = qk  

A1    k = 1.6 or 8/5 

9 1275, 1425 3 B1 85 or 95   or    0.85 or 0.95 

M1  their LB or UB × 1500  

where 85 Y LB < 90         90 < UB Y 95 

10 (a) (0)700 or 7 am  

 

(b) 1700 or 5 pm 

2 

 

1 

M1 100 – (5 × their(22 – 6) + their(13 – 8)) 

      or better  soi 

11 

c

bc+4

 or b

c

+

4

 cao 

3 M1 correct move completed 

M1 second correct move completed 

M1 third correct move completed 

12 x = 1 

y = 0.2 or 

5

1

 only 

3 M1 consistent mult and add/subtraction 

A1 one value correct after M awarded 

13 

(a) 72  

 

(b) 36 

 

(c) 54 

1 

 

1 

 

2ft 

 

 

 

 

ft 90 – (b)          M1  POQ = 108  
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12 

d

x−840

 or 

d

x

d

−

840

 

3 M1 400 × 2.1 

M1 “400 × 2.1” – x 

13 

 

 

 

 

 

 

 

 

 

            R 

 

 

 

3 Give the mark for R shown in region below 

 

                          2   

 

                  3                  1     

                          2   

  

     2                  1                 0 

 

14  y = 4x + 1 3 B1 correct numerical y = mx + c 

B1 c = 1  

B1 m = 4 

15 4.94 3 M1 π r
2

 × 12 = 920 

M1 (r
2

) = 

)12π(their 

920

×

 

16 

)2)(2(

25

+−

−

xx

x

 

3 M1 2(x + 2) + 3(x – 2) seen 

B1 (x – 2)(x + 2) common denom. seen 

17 (a) 

 

 (b) 

4.5(0) 

 

200 

1 

 

2 

 

 

M1 0.5
3

 or 2
3

 seen  

18 (a) 

 

 (b) 

27x
9 

 

25x
4

 

2 

 

2 

B1 kx
9

 or 27x
n 

 

B1 kx
4

 or 25x
n 

19 (a) 

 

 (b) 

32 

 

37.5 

2 

 

2 

B1 figs 32 or 1 cm to 2.5 km or 8 000 000 seen 

 

B1 (figs 25)
2

 seen or figs 375 in answer 

20 (a) 

 

 (b) 

 

 (c) 

 

 (d) 

35 

 

55 

 

55 

 

125 

1 

 

1ft 

 

1ft 

 

1ft 

 

 

90 – (a)   but b > 0  

 

= (b) 

 

180 – (c) 

21 96 www 5 M1 3
2

 + 4
2

 

A1 5 

M1 ½ × 6 × “5” (= 15) 

M1 4 × their triangle area + 6
2

  


