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Stationary point occurs when the square is equal to 0

When  ,    and  

Stationary point: 

When   (y-intercept)
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7 2 8
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9 0 y = −  5
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x = 0,  y = 8
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When  

Make sure to label the intercepting points!!

y = 0,  x = 2 or x =  (0.8)5
4

https://www.desmos.com/calculator/cdenwiy5gt

https://www.desmos.com/calculator/cdenwiy5gt


Cambright Solved Paper 3

Between the 2 green lines, a line   will have 4 roots.

 

 

 

 

 

 

 

https://www.desmos.com/calculator/cdenwiy5gt

k

0 < k <  5
9

p (x) =′ 3ax +2 14x + b

p (x) =′′ 6ax + 14

Since p (  ) =′′
2
1 32,

6a×  +2
1 14 = 32

3a = 18

a = 6

https://www.desmos.com/calculator/cdenwiy5gt
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Since 3x  4 is a factor,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

p(  ) =3
4 0

6(  ) +3
4 3 7(  ) +3

4 2 b(  ) +3
4

c = 0

 +9
128

 +9
112

b(  ) +3
4

c = 0

 +3
80

b(  ) +3
4

c = 0

80 + 4b+ 3c = 0

p(−1) = 7

6(−1) +3 7(−1) +2 b(−1) + c = 7

−6 + 7 − b+ c = 7

−b+ c = 6

c = 6 + b

Sub c = 6 + b into 80 + 4b+ 3c = 0

80 + 4b+ 3(6 + b) = 0

80 + 4b+ 18 + 3b = 0

98 + 7b = 0

7b = −98

b = −14

Sub b = −14 in c = 6 + b

c = 6 + (−14)

c = −8
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You can use long division or the synthetic method

 

 

 

Using a calculator, we get  

 

 

In perpendicular lines,  

 

 

Now, we find the perpendicular bisectorʼs equation, we can use the point slope 
form

 

 

The y-coordinate of P is given as  

 

               2x +2 5x + 2

3x − 4 )  6x +7x −14x+83 2
—————————

              6x −3 8x2

                      −15x − 14x2
————————————

                    −15x −2 20x
                                     6x+ 8

————————————

                                −6x + 8
                                              0

————————————

p(x) = (3x − 4)(2x +2 5x + 2)

p(x) = (3x − 4)(2x + 1)(x + 2)

Midpoint AB = (  ,   ) =2
2+10

2
5−15 (6,  −5)

gradient AB =  =
run
rise

 =10−2
15−5

−  2
5

m  m  =1 2 −1

−  m  =2
5

2 −1

m  =2  5
2

y − (−5) =  (x −5
2 6)

y + 5 =  (x −5
2 6)

y = −9

−9 + 5 =  (x −5
2 6)

2
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Using either a graph of symmetry, we get  

Symmetry method: From P to midpoint, there is an x-translation of 10 and y-
translation of 4, therefore  

−4 =  (x −5
2 6)

−10 = x − 6

x = −4

R(16, −1)

https://www.desmos.com/calculator/vuvzcgjah5 Graph method

R(6 + 10,  −5 + 4) = R(16,  −1)

https://www.desmos.com/calculator/vuvzcgjah5
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The area under the graph of a velocity-time graph is the distance travelled. To 
find the area, break up the shape into a triangle, a rectangle, a trapezium, and a 
triangle (from left to right).

 

 

 

 

Acceleration is the gradient in a velocity-time graph

Since we donʼt know the velocity at t  35, we will use the start-decelerating 
velocity at t   30 and the final resting velocity at t  45.

 

Area under graph = (  ×2
1 10 × 10) + (10 × 10) + (  ×2

10+V 10) + (  ×2
1

V × 15)

800 = 50 + 100 + 50 + 5V +  2
15V

 =2
25V 600

V = 48

a =  45−30
0−48

16
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Using the law of cosines:

 

 

 

 

 

 

 

 

Here, a is PQ, sin C is PQR and the area is given.

 

 

 

 

 

a = −   ms5
16 −2

AC =2 AB +2 BC −2 2(AB)(BC) cosABC

AC =2 (5  −3 6) +2 (5  +3 6) −2 2(5  −3 6)(5  +3 6) cos 120°

cos 120° = −  2
1

AC =2 (75 − 60  +3 36) + (75 + 60  +3 36) −  (75 −2 36) × −  

 2
1

AC =2 261

AC =  261

AC =  =9 × 29 3  29

Triangle area =  ab  sinC2
1

 =4
2+5  5

 (3 +2
1 2  )(QR)  sin 30°5

sin 30° =  2
1

 =4
2+5  5

 (3 +2
1

2  )(QR) ×5  2
1

2 +  =5 (3 + 2  )QR5

QR =  

3+2  5
2+  5
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Rationalize

 

 

 

 

 

 

 

 

Substitute   into the bracket

 

 

 

 

 

QR =  ×
3+2  5
2+  5

 

3−2  5
3−2  5

QR =  9−20
6−4  +15  −505 5

QR =  −11
−44+11  5

QR = 4 −  5

cotθ =  ,  tan θ =sin θ
cosθ

 ,  secθ =cosθ
sin θ

 cosθ
1

 =
 cosθ

1
 +  sin θ

cosθ
cosθ
sin θ

 ×θ sin θcos
cos θ sin θ2 2

θcos

cos θ +2 sin θ =2 1

 =sin θ
1 cosecθ

 

sin  3
ϕ

1

(  ) =
sin  3

ϕ

1
2 2

 =
sin  3

ϕ

1
±  2

sin  =3
ϕ

±  =
 2

1 ±  2
 2

let x =  ,  ϕ =3
ϕ

3x

−540° < ϕ < 540°
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Now we can graph the function of  

Here, we can see 4 points which solve our equation. 
 

Substituting these values back into  , we get

 

−540° < 3x < 540°

−180° < x < 180°

sin x = ±   with  −2
 2 180° < x < 180°

https://www.desmos.com/calculator/mtlbaqygxs

x =
−135°,  −45°,  45°,  and 135°

ϕ = 3x

ϕ = −405°,  −135°,  135°,  and 405°

https://www.desmos.com/calculator/mtlbaqygxs
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To choose 8 people from 15, we use the combination formula

 

Case 1 include the family of 4, there will be 4 people left to choose from 11 
people remaining.

 

Case 2 donʼt include the family of 4, there will 8 people to choose from 11 
people remaining.

 

 

 

 

 

 

 

 

15C8 = 6435

11C4 = 330

11C8 = 165

Total  = 330 + 165 = 495

(n+ 9) ×  =(n−10)!
n! (n +2 243) ×  (n−1−9)!

(n−1)!

(n+ 9) ×  =
 (n−10)!

n×  (n−1)!
(n +2 243) ×  

 (n−10)!
 (n−1)!

(n+ 9) × n = n +2 243

n +2 9n = n +2 243

9n = 243

n = 27



Cambright Solved Paper 12

Quotient rule: if  

 

 

 

Factor out  

 

 

 

Rearrange

 

We can find the stationary point when  

 

 

 

y =  ,   =
g
f

dx
dy

 g2
gf −fg′ ′

f = (3x − 4) ,  f = 3
1 ′

 ×3
1 (3x − 4) × 3

−2
3 = (3x − 4)  3

−2

g = 2x + 1,  g =′ 2

 =
dx
dy

 (2x+1)2
(2x+1)(3x−4) −2(3x−4)3

−2
 3

1

 (2x+1)2
(3x−4)  3

−2

 =
dx
dy

 ×(2x+1)2
(3x−4) 3

−2

[(2x + 1) − 2(3x − 4)]

 =
dx
dy

 ×(2x+1)2
(3x−4) 3

−2

(2x + 1 − 6x + 8)

 =
dx
dy

 ×(2x+1)2
(3x−4) 3

−2

(9 − 4x)

 =
dx
dy

 

(2x+1) (3x−4)2  3
2

(9−4x)

 =
dx
dy

0

 =
(2x+1) (3x−4)2  3

2
(9−4x)

0

9 − 4x = 0

4x = 9

9
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Substitute   into  

 

 

Stationary point 2.25, 0.255

Common difference  

 

 

 

 

 

 

Remove ln q from both sides

 

 

 

n will always be positive so our final answer is  

x =   or 2.254
9

x =   or 2.254
9

y =  2x+1
(3x−4)  3

1

y =  =2(2.25)+1
(3(2.25)−4)  3

1

0.25473...

y = 0.255

d = u  −2 u  =1 ln q −4 ln q = 4 ln q − ln q = 3 ln q

S  =n  {2a+2
n (n− 1)d}

4845 ln q =  {2 ln q +2
n (n− 1)(3 ln q)}

9690 ln q = n{2 ln q + 3n ln q − 3 ln q}

9690 ln q = n{3n ln q − ln q}

9690 ln q = 3n ln q −2 n ln q

3n ln q −2 n ln q − 9690 ln q = 0

3n −2 n− 9690 = 0

(n− 57)(3n+ 170) = 0

n = 57 or n = −  3
170

n = 57
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Common ratio  

 

 

 

 

 

Common ratio  

For a sum to infinity,  , here   is   and has a square in it, so 
any value will be positive, between 0 and 1.  

For this, we only need to consider  

 

 

 

Let  

 

 

 

r =  =
u  1

u  2
 =

p3x
px

p−2x

n  term =th arn−1

n  term =th p (p )3x −2x n−1

n  term =th p (p )3x −2nx+2x

n  term =th p =3x−2nx+2x p5x−2nx

n  term =th p(5−2n)x

r =  =
u  1

u  2
 =

 cos 3θ3
4 2

 cos 3θ9
16 4

 cos 3θ3
4 2

−1 < r < 1 r  cos 3θ3
4 2

0 < r < 1

 cos 3θ <3
4 2 1

cos 3θ <2
 4

3

cos 3θ < ±   4
3

cos 3θ < ±  4
 3

x = 3θ,  θ =  3
x

0 < θ <  3
π

0 <  <3
x

 3
π

0 < x < π
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Now, we can graph the function of   along with our calculator to 
find each values

Here, we can see that between   and  , we get our range of 
solutions.

So  

Substitute  

 

 

 

cosx < ±  2
 3

https://www.desmos.com/calculator/2dwvpkiwk5

x =  6
π

x =  6
5π

 
<6

π
x <  6

5π

x = 3θ

<6
π 3θ <  6

5π

 <18
π

θ <  18
5π

 =
dx

d(3x+1)2

2(3x + 1) × 3 = 6(3x + 1)

 =dx

d(ln(3x+1))
 3x+1

3

d

https://www.desmos.com/calculator/2dwvpkiwk5
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Since  ,

 

Here, we want to remove 33x  1 and the coefficient 6

 

Subtract   from both sides

 

 

 

Using integral rules, we can move the coefficient 6 to the front of the integral

 

Divide both sides by 6

 

 

 =
dx
dy

6(3x + 1) × ln(3x + 1) + (3x + 1) ×2
 3x+1

3

 =
dx
dy

6(3x + 1) × ln(3x + 1) + 3(3x + 1)

 =
dx
dy

6(3x + 1) × ln(3x + 1) + 3(3x + 1)

6(3x +∫ 1) × ln(3x + 1) + 3(3x + 1)dx = (3x + 1) ln(3x +2 1) + c

6(3x +∫ 1) ln(3x + 1)dx + 3(3x +∫ 1)dx = (3x + 1) ln(3x +2 1) + c

3(3x +∫ 1)dx

6(3x +∫ 1) ln(3x + 1)dx = (3x + 1) ln(3x +2 1) − 3(3x +∫ 1)dx + c

6(3x +∫ 1) ln(3x + 1)dx = (3x + 1) ln(3x +2 1) − 3(  +2
3x2

x) + c

6(3x +∫ 1) ln(3x + 1)dx = (3x + 1) ln(3x +2 1) −  +2
9x2

3x + c

6 (3x +∫ 1) ln(3x + 1)dx = (3x + 1) ln(3x +2 1) −  +2
9x2

3x + c

(3x +∫ 1) ln(3x + 1)dx =  (3x +6
1 1) ln(3x +2 1) −  (  +6

1
2

9x2
3x) + c

(3x +∫ 1) ln(3x + 1)dx =  (3x +6
1 1) ln(3x +2 1) −  +4

3x2
 +2

x
c



Additional notes

Websites and resources used:

● Desmos graphing calculator


