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 The mass of wheat harvested during each subsequent year is expected to increase by 
1.2% per year.

 (a) Find the total mass of wheat expected to be harvested from 2017 to 2030 inclusive, 
giving your answer to 3 significant figures.

(2)

 Each year it costs
  ● £5.15 per tonne to harvest the first 2000 tonnes of wheat
  ● £6.45 per tonne to harvest wheat in excess of 2000 tonnes

 (b) Use this information to find the expected cost of harvesting the wheat from 2017 to 
2030 inclusive. Give your answer to the nearest £1000

(3)
_____________________________________________________________________________________
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1. There were 2100 tonnes of wheat harvested on a farm during 2017.

 

a GP a 2100 r 1.012 n 14
14Sn a rn l 2100 1.012 l

r l 1.012 I

Sn 31807 tonnes

31800 tonnes to 3 s f

b 14 2000 28000 tonnes 5.15

3807 tonnes 6.45

Total cost 168,755

169,000 to nearest 1000
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Question 1 continued

(Total for Question 1 is 5 marks)
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y = 2x3 + 5

 The curve C passes through the point P(1, 7).

 Use differentiation from first principles to find the value of the gradient of the tangent 
to C at P.

(5)
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2. The curve C has equation

y 2
3 5

Sa ytsy

Hy y 2 3
t 5

ytSy 2 sci fi 5

y Sy 2 x 3 28 3 85 So 5

fy 6 28 6 85 28 3

g
Goi t 6 8 28 2

Gradient day Igito 6 2 0 to

d
of 6 2

At 1,7 dig 645 6



19

*S60736A01932* Turn over     

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

 

Question 2 continued

(Total for Question 2 is 5 marks)
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f : x 6 3 5
1

x
x

−
+

,     x ∈ \,   x ≠ –1

 (a) Find  f –1(x).
(3)

 (b) Show that

ff(x) = 
x a
x

+
− 1

,     x ∈ \,   x ≠ ±1

  where a is an integer to be found.
(4)

 The function g is defined by

g : x 6 x2 – 3x,     x ∈ \, 0 - x - 5

 (c) Find the value of  fg(2).
(2)

 (d) Find the range of g.
(3)

 (e) Explain why the function g does not have an inverse.
(1)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

3. The function f is defined by

a Let y 3 5
x 1 I

swap variables x 3y s
y.tl

xytx 3g 5

5 3g ay
x 5 y 3 x

y
3 K

f x It
3 K
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Question 3 continued

(Total for Question 3 is 13 marks)

b ffc f
5

3132 5

t

3 3x 5 5
32 5 t act 1

9 15 5k 5

42 20
4

4C
4Cx c

So a 5
K I

c fix 3 gcse x 3K
T.lt I

fgCz f 22 3Cz

f f z
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Question 3 continued

(Total for Question 3 is 13 marks)

5
21 1

1 11
l

d og x E su

x E
2 I
4

g o o

g E I
4

g 5 52 3C5 10

Range 9,2 glad E 10

e g is not a 1 to 1 mapping

eg g l I 34 2

g 2 22 3G Z
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O

y

x
A B

Figure 5

 Figure 5 shows a sketch of the curve C with equation  y = f(x). 
The curve C crosses the x-axis at the origin, O, and at the points A and B as shown in 
Figure 5.

 Given that

f ′(x) = k – 4x – 3x2

 where k is constant,

 (a) show that C has a point of inflection at  x = –
2
3 (3)

 Given also that the distance  AB = 4 2

 (b) find, showing your working, the integer value of k.
(7)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

4.

f tho 31 2 1 J
3 1 55 E Ed9
31 35 titty

f l has max when a

point of inflection since gradient is increasing to x

thendecreasing
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Question 4 continued

(Total for Question 4 is 10 marks)

fCsc ka 2 2 of c
c O since f o o

f x Kx 2 2
a

f x n K 2x of

Let roots of si t Za K 0

be L and B

where x p 452

Roots 2If k
2

2 I 2T
2

1 It
so f I JFK f l JFK 452

21 452

Tik 252

JFK JJ
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2

π

   
(3)

 Tom models the depth of water, D metres, at Southview harbour on 18th October 2017 
by the formula

D = 6 + 2 sin 4
25

πt⎛ ⎞
⎜ ⎟⎝ ⎠  – 1.5 cos 4

25

πt⎛ ⎞
⎜ ⎟⎝ ⎠  ,      0 - t - 24

 where t is the time, in hours, after 00:00 hours on 18th October 2017.

 Use Tom’s model to

 (b) find the depth of water at 00:00 hours on 18th October 2017,
(1)

 (c) find the maximum depth of water,
(1)

 (d) find the time, in the afternoon, when the maximum depth of water occurs. 
Give your answer to the nearest minute.

(3)

 Tom’s model is supported by measurements of D taken at regular intervals on 
18th October 2017. Jolene attempts to use a similar model in order to model the 
depth of water at Southview harbour on 19th October 2017.

 Jolene models the depth of water, H metres, at Southview harbour on 19th October 2017 
by the formula

H = 6 + 2 sin 4
25

πx⎛ ⎞
⎜ ⎟⎝ ⎠  – 1.5 cos 4

25

πx⎛ ⎞
⎜ ⎟⎝ ⎠  ,      0 - x - 24

 where x is the time, in hours, after 00:00 hours on 19th October 2017.

 By considering the depth of water at 00:00 hours on 19th October 2017 for both models,

 (e) (i) explain why Jolene’s model is not correct,

  (ii) hence find a suitable model for H in terms of x.
(3)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

5. (a) Express 2 sinθ – 1.5 cosθ in the form R sin(θ – α), where R ! 0 and 0 " α "

 State the value of R and give the value of α to 4 decimal places.

a 2Sino 1 5coso

2 5 s 2.55in O 0.6435

2
Eun 1 0.6435 R 2.5
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Question 5 continued

b D 6 t 2 Sino l 5 cosO

D 6 to 1.5

D 4.5 m

c D 6 t 2.5 sin 0.6435

Dna G t 2.5 8.5in

d Dna when 421ft 0.6435 I
2

4th 25 to 6435J

C
42 Iz 10.6435

t 4.405 hrs X too early

4zj O 6435 It
2

t 42 5z to 6435

t 16.9052 hrs

C 16 54 hrs
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Question 5 continued

e Depth at 00 00 on 19 Oct

Jolene 4.5in
Tom 6 t 2.55in 412 24 0.6435

3.72 m

4 5 t 3.72 So Jolene's model

not correct

Suitable Model

It 6 2.55in 454 24 0.6435J
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Question 5 continued

(Total for Question 5 is 11 marks)
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O

y

x

C

Figure 6

 Figure 6 shows a sketch of the curve C with parametric equations

x = 4 cos 
6

πt⎛ ⎞+⎜ ⎟⎝ ⎠  ,  y = 2 sin t,      0 < t - 2π

 Show that a Cartesian equation of C can be written in the form

(x + y)2 + ay2 = b

 where a and b are integers to be found.
(5)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

6.

x 4cos ttE
x 4 costcos'E Sint sin

x 4 Ez cost E sine
x 253cost 2 Sint

y 2sine

z sint
2

cost Fine 1
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Question 6 continued

x 253 72 g

se tog 253
4

actg 12 I

x y 12 35
x ty t 3y 12

a 3 b 12
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Question 6 continued 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________

(Total for Question 6 is 5 marks)
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y = |2x – 5|

  stating the coordinates of any points where the graph cuts or meets the coordinate axes.
(2)

 (b) Find the values of x which satisfy 

|2x – 5| > 7
(2)

 (c) Find the values of x which satisfy

|2x – 5| > x – 5
2

  Write your answer in set notation.
(2)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

 

7. (a) Sketch the graph with equation

a
g µ

Cuts g axis at 0,5

Meets x axis at E o

b Either 2x 5 7
2x 2 12
x 6

or Zoe 5 c 7
2x s 2

a 1

Either x c 1 or x 76

3 12 51

µ
y x Iz

tE E x c RIESE's
ie all values on number line except Iz
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Question 7 continued

(Total for Question 7 is 6 marks)
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3x – 2y = k

 where k is a real constant.

 Given that the line l intersects the curve with equation 

y = 2x2 – 5

 at two distinct points, find the range of possible values for k.
(5)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
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8. The line l has equation

Sub for y in

3 2 25 5 K

3 x 4 2 t to K

O 4
2 3x t K co

for 2 distinct points b Aac

S 3
2
24 4 K co

9 7 16K 160

169 16K

169 7 IT
16

K
16916
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_____________________________________________________________________________________
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Question 8 continued

(Total for Question 8 is 5 marks)
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A
O

B

y

x

Q

Figure 2

 Figure 2 shows a sketch of the curve with equation y = f(x), where

f(x) = (8 – x) ln x,    x > 0

 The curve cuts the x-axis at the points A and B and has a maximum turning point at Q, as 
shown in Figure 2.

 (a)  Find the x coordinate of A and the x coordinate of B.
(1)

 (b)  Show that the x coordinate of Q satisfies

x
x

=
+

8
1 ln

(4)

 (c) Show that the x coordinate of Q lies between 3.5 and 3.6
(2)

 (d) Use the iterative formula

x
x

nn
n

+ =
+

∈1
8

1 ln
`

  with x1 = 3.5 to

  (i) find the value of x5 to 4 decimal places,

  (ii) find the x coordinate of Q accurate to 2 decimal places.
(2)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

9.

a At A and B f Coe O

8 a Inn to

8 x o or 1ha so
x p a
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_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

 

Question 9 continued

(Total for Question 9 is 9 marks)

At A x At B x 8

b f Gc 8 a Inn

f GH 8 a I f 1 thx
2C

flex 8 Ind
se

f se 8 x x

At Q f ca o

8 a x1nx o

8 set Klux

8 x ltln.sc

8 x
I 1 thx

x 8
thx

c f 3.5 8 3.5 3.543.5 0.033

f 3.6 8 3.6 3 6h26 0.059
3 6
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_____________________________________________________________________________________
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

 

Question 9 continued

(Total for Question 9 is 9 marks)

f se is continuous between 1 3.5

and x 3.6 Since f 3.5 70 and f 3 6 co

f Csc to for some value between X 3 5 and

x 3 6 X word of Q liesbetween 3.5 and 3.6

CJi xn L x 8 3.5512
I Indu 1 43.5

Kz 8 3 5286
IncaIt

Xa 3.5385

5 3.5340 to dp

ii x coord of Q 3.54 to 2 d p

CG 3.5360

Xy 3 5351

Last part unfair you would need to evaluate

as far as xp before two iterations agreed
to 2 decimalplaces
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 (a) Show that PQ is a diameter of the circle.
(2)

 (b) Find an equation for the circle.
(3)

 A point R also lies on the circle. 
Given that the length of the chord PR is 20 units,

 (c) find the length of the shortest distance from A to the chord PR. 
Give your answer as a surd in its simplest form.

(2)

 (d) Find the size of angle ARQ, giving your answer to the nearest 0.1 of a degree.
(2)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

10. A circle with centre A (3, –1) passes through the point P (–9, 8) and the point Q (15, –10)

A 3 i

P 9,8
Q 15 lo

Gradient AP Ig 2

Gradient AQ if I I
4

Gradients the same so PQ is a straight line

through centre A P Q both on circle

so PQ is a diameter

b radius AP J 9 2 tf l 85

radius 1 95 1 225 15

Circle x 35 gti 152
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_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

 

Question 10 continued

(Total for Question 10 is 9 marks)

e Let R x y ExtCa8 P R

µ
cnn.no

Shortest distance Ax is 1 bisector of chord PR

Pythagoras Ax Px AP2

AX 102 152

4 2 152 102

AX 225 100 125

Ax 1725
AX 555

d L PRO 900 in semi circle

ARP cos 48.20 c inoxRA

L ARQ LP QR LARP
o900 48.2

41.80
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11. The second, third and fourth terms of an arithmetic sequence are 2k, 5k –10 and 7k –14 
respectively, where k is a constant.

 Show that the sum of the first n terms of the sequence is a square number.
(5)

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

AP

1st a

2nd aid 2K

3rd at2d 5k 10

4th at 3d 7K 14

d 3K to

d 2K 4

O K 6

K 6

Sub for kin
d 2 G 4

d

Sub for d k in
a d 2K

at 8 216

q
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Question 11 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 11 is 5 marks)

Sn ng f Za t n 1 d

Sn nz 2 a t8 n D

Sn hz 8 8h 8

Sn hz 8h

Sn 4h

Sn 2n

This is a square number since

Zn is an integer
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12. A curve C is given by the equation 

sin x + cos y = 0.5    
2

π−  - x < 
3

,

2

π
 –π < y < π

 A point P lies on C.

 The tangent to C at the point P is parallel to the x-axis.

 Find the exact coordinates of all possible points P, justifying your answer. 
(Solutions based entirely on graphical or numerical methods are not acceptable.)

(7)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Sina t cosy 0.5
dwrtx

Cosa singdig O
doc

c osx singde
de

Cosa dy
sing doe

Gradient at P is 0 since tgt parallel to x axis

dy o
dx

Cosa O

x it it 3T
T I T

Iz E as It so I II IIz
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Question 12 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 12 is 7 marks)

When x I
2

sin E t cosy 0.5

I cosy 0.5

Cosy 1.5 no solution

when x Iz
sin I cosy 0.5

I t cosy 0.5

cosy 0.5
S A

fo y 2ft 3
T c

Possible coordinates of P

E and E



28

*S60737A02832*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

13. (a) Show that 

cosec 2x + cot 2x ≡ cot x,   x ≠ 90n°, n ∈ ]
(5)

 (b) Hence, or otherwise, solve, for 0 - θ < 180°,

cosec(4θ + 10°) + cot(4θ + 10°) = 3

  You must show your working.
  (Solutions based entirely on graphical or numerical methods are not acceptable.)

(5)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

cosec 2x cot 2x

I cos2x
Sin 2x Sin 2x

I cos 2x
sin 2x

2costa
2 Sinai Cosa

cost
Sinn

I cotx as required
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Question 13 continued
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

(Total for Question 13 is 10 marks)

b cosec 401 100 cot 40 100 13

cot 20 50 53

tan 201 50 153

20 50 tan Fs s a

20 50 300 2100

20 250 2050 T E

A 12.50 102.50


