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1. The table below shows corresponding values of x and y for y = log2 (2x)

 The values of y are given to 2 decimal places as appropriate.

x 2 5 8 11 14
y 2 3.32 4 4.46 4.81

 Using the trapezium rule with all the values of y in the given table, 

 (a) obtain an estimate for log d
2
( ) ,2

2

14

x x∫  giving your answer to one decimal place.
(3)

 Using your answer to part (a) and making your method clear, estimate 

 (b) (i) log
d2

( )4

5

2

2

14 x
x∫

  (ii) log d
2

2

2

14

x
x⎛

⎝⎜
⎞
⎠⎟∫ (4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a.
TRAPEZIUM RULE

Iydx = Eh((yo + yn) + 2)y,+ y2+... + yn-
)

, where h=
b - a

- - n
↑

represents the
# heights of strips in between the first and last

↑
width of each strip height of the first and last

number of strips
strip respectively

n = 14 - 2

4
↑ There are 5 values, so there are 5-1 = 4 strips

n = 3 VB1

( logn(2x)das = 2x3x((2 + 4 . 87) + 2(3.32 + 4 + 4.46)) vm

= 45 . 6

= 45 . 6 VA

bi. We just need to rewrite log2LP) so it is in terms of logalad
&

log(ab) = blog(a)

= =) logz(2x)da

logna0
= 78 .2 ft

/ = 2x45. 6
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Question 1 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q1

(Total 7 marks)

bii. Like above, rewrite log led so it is in terms of logalad

②

log() = log(a) - log(b)

(* 1092d = (logz(
= (" log2(4)-logz(2x)d
= (2-loga(2x)davm

= (2dx - ( logz2xda

=
[2x] - 45. 6

= 2(14) - 2(2) - 45. 6

= 28 - 4 - 45 . 6

= - 21 . 6 VA1f5
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2. One of the terms in the binomial expansion of (3 + ax)6, where a is a constant, is 540x4 

 (a) Find the possible values of a.
(4)

 (b) Hence find the term independent of x in the expansion of 

1

81

1
3

6

6+⎛
⎝⎜

⎞
⎠⎟ +

x
ax( )

(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a. BINOMIAL EXPANSION FORMULA:

(a + bx)" = an + (
"

()an1(b) + ((z)an -(b) + ...
+ ( Gn

-
1)a (b)

* *

+ (b)
n !

where "[p = (2) = ri(n-r)!

From the formula above, the fourth term will follow the form (C4)(3)
* (ax" which is what the term 540*

matches with
.

548" =(4x(3)8"(ax)" -M

540x" = 15x32xa"x" VAT

540 = 135a4 vdM1

al = 4

A =

a = I 2 vAI

b. Independent of refers to the constant term in the expansion

-X

() (3 + ax)6
constant term is (a) (constant term +.tr

X-
The xo will cancel out

Constant term: 30 = 729

term : (ax)" = a*

= (+1)

= 8x6

: constant term: (729)+ (8
%
) = a + 8M va

= 17 VA1
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Question 2 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q2

(Total 7 marks)
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3. f (x) = 6x3 + 17x2 + 4x – 12

 (a) Use the factor theorem to show that (2x + 3) is a factor of f (x).
(2)

 (b) Hence, using algebra, write f (x) as a product of three linear factors.
(4)

 (c) Solve, for ,
2

π θ π< <  the equation

 6 tan3 θ + 17 tan2 θ + 4 tan θ – 12 = 0

  giving your answers to 3 significant figures.
(2)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a. FACTOR THEOREM : (ax-b) is a factor of f(x) if f(b) = 0 (ax- b = 0 = x = ()

2x+ 3 = 0 f)- E) = 6)- z)3 + 17)-z) + 4)z) - 12vm

x = - 3 =-20 .25 + 38 . 25 - 6 - 12

= O

: (2x+ 3) is a factor of f(x) VA1*

b
.

3x2 + 4x - 4 vM : f(x) = (2x+ 3)(3x2+ 4x - 4) -A

2x +36x3 + 17x3 + 4x - 12 = (2x+3)(3x-2)(x+2) vdM1 vM

- (6x3 + 9x2)

8x2 + 4x

- (8x2 + 12x)

- 8x - 12

- (-8x - 12)

8 G

c . let y = tan8

StanO + 17 tan + 4 tand -12 = by
3

+ 17y2 + 44 - 12

= (2y + 3)(3y -2)(y+2) = From part (b)
π/2

2y + 3 = 0 3y - 2 = 0 y + 2 = 0

y =
-3 y = 3 Y = -2 i gottan8 = -3 tanO= tan8= -2VM1

35/22

At the range EOIT , tanD is negative , so solve for tan Q2

tanD = -3 tan8 = - 2 and tanD = -3
O = - tan

- (2) 0 = m - tan'(2)
8 = 2. 16 8= 2.03 8= 2 .03 , 2 . 16 VA1
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Question 3 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q3

(Total 8 marks)
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4.

                                           
xO

R

17

y

Figure 1

 Figure 1 shows a sketch of the curve with equation

 y = 2x2 + 7                x  0

 The finite region R, shown shaded in Figure 1, is bounded by the curve, the y - axis and the 
line with equation y = 17

 Find the exact area of R. 
(6)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

·

O b

FORMULA FOR AREA BETWEEN TWO CURVES

area= Y TORYBOTTOM
do

We can see that between a O and s= b (limits which R is bounded by S , YTop
is Y=17 and YBOTTOM

is

y = 2x3 + 7

Finding b .. area of R = Jo 7-(2x2+7) da

2x2 +7 = 17

2x2= 10 . Gr 10-23 das um

x2 = S

x = IS = (10x -2x] um -

b = 55 VB1 = 10 (55) - =(5) - 0 vm

= 1055-
= 20 VA1

S
5
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Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q4

(Total 6 marks)

www.mymathscloud.com



10

*P60571RA01028*

Leave 
blank

 

 

5.                    In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

 A colony of bees is being studied. 

 The number of bees in the colony at the start of the study was 30 000

 Three years after the start of the study, the number of bees in the colony is 34 000

 A model predicts that the number of bees in the colony will increase by p % each  
year, so that the number of bees in the colony at the end of each year of study forms a  
geometric sequence. 

 Assuming the model,

 (a) find the value of p, giving your answer to 2 decimal places.
(3)

 According to the model, at the end of N years of study the number of bees in the colony 
exceeds 75 000 

 (b) Find, showing all steps in your working, the smallest integer value of N.
(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a NTH TERM OF GEOMETRIC SEQUENCE

an = ann
- 1

Start of study : 3rd year (4th term) :

4 - 1

a = 30000 az = ar

34000 = 30000r VM1

r3 I 17
-

15

~ = 1.0426 ...
/A1

p = 4. 26 % (2dp) VA1f7

b. Using the value of a and r in part (a) :

30000(1.0426)" > 75000 VM

(1 . 0426)" > 2 . 5 -A1

N > 1091 .
0426(2 .5) um

N > 21 . 96... VA1

smallest integer value of N = 22BL
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Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q5

(Total 8 marks)
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6. The circle C has equation 

x2 + y2 + 6x – 4y – 14 = 0

 (a) Find 

  (i) the coordinates of the centre of C,

  (ii) the exact radius of C. 
(3)

 The line with equation y = k, where k is a constant, is a tangent to C.

 (b) Find the possible values of k. 
(2)

 The line with equation y = p, where p is a negative constant, is a chord of C.

 Given that the length of this chord is 4 units,

 (c) find the value of p.
(3)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

ai. We can complete the square of circle C to find its centre and radius

x + yz + 6x - 4y - 14 = 0

(2 + 6x + y z - 4y - 74 = 0

(x+ 3) - a + (y - 2)2 - 4 - 14 = 0

(x + 3) + (y - 2)2 - 27 = 0 VMT

(x+3) + Jy -2)2 = 27

Centre : x= - 3 y = 2 = (-3 , 2) ~ A

aii. Radius : 27 VA1

b. Tangent to C means only < intersection , and since Y=k is a vertical line
, we can just add and subtract

the radius of C from the -coordinate of its centre

it

:.
k

.. k= 2+ 27 vM1
-

2 + 27
=(-3,2)

134 k= 2 + 25
, k = 2 - 25

>
2 -- ·

k VA1 VAT

www.mymathscloud.com
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

C .

The radius of a circle bisects a chord if drawn perpendicularly to it , so the length of the base

of the triangle is 42 = 2
&

27 h
- P

2

Use pythagoras to find the height , h , of the triangle

PYTHAGORAS THEOREM

a + b = c s D

a

a+ b2 = c

n + 2 = (27)2 VM

n2 = 27 - 4

n2= 23

h = 23

From the diagram, p = y-coordinate of centre of p-height of triangle

P = 2 - 23

P = 2 - 23 VdM VAL
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q6

(Total 8 marks)
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7. (a) Show that the equation 

8 tan θ = 3 cos θ

  may be rewritten in the form 

3 sin2 θ + 8 sin θ – 3 = 0
(3)

 (b) Hence solve, for 0  x  90°, the equation 

8 tan 2x = 3 cos 2x

  giving your answers to 2 decimal places.
(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

E ②

9 tan8 = sing Los
?@ = 1-sin28

COS8

8)tan@ = 3 cOs&

① ·Sing = 3coso u

8sing = 3cos@

8 sing = 3(1-sin38) VM

8sin8 = 3-3sin@

3sin2@ + 8sinD -3 = 0

3sin30 + 8sing - 3 = 0 vA1

b. Using the result obtained in part a

8)tan2x = 3cOS2x

3sin32 + 8sin2-3= 0 ) Factorise

(3sin2x-1)(sin2x +3) = 0 vMr

Sin2x +3 = 0

sin2x = -3 Ignore as sine has range-1 sinx > 1

3sin2x -1 = 0 S A Since range is O-900, range of 2 is 0 < 237800

A1 v Sin2as = E principal solution 180-19 . 471) (19 . 471 Also, since sinz is the select 1st and 2nd quadrant of
↓

2) = 19 . 471 , 188- 19 .477VdM7 + a CAST diagram .

2x = 19 .4714160 . 5298

x = 9 .74% 80 .260(2dp) VA
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Question 7 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q7

(Total 7 marks)
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8. (i) An arithmetic series has first term a and common difference d.

  Prove that the sum to n terms of this series is

n a n d
2
2 1+ −( ){ } (3)

 (ii) A sequence u1, u2, u3,… is given by 

un = 5n + 3(–1)n

  Find the value of 

  (a) u5
(1)

  (b) un
n=
∑
1

59

(3)
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

i. We know an arithmetic sequence has a first term , a , and a common difference , d

1St term : a

2nd term : at d

(...)

(n-1)th term : a + (n- 2)d

nth term : a + (n -1)d

So the sum of an arithmetis series is :
VB1

S = a + a + d + .. + a + (n - 2)d + a + (n- 1)d Write in reverse

!
S = a + (n- 1)d + a + (n - 2)d+ ... + a + d + a VM1

Add the two series together /you can see how each term matches and adds up

a + a + (n-1)d = 2a + (n-1)d

a + d + a + (n- 2)d = 2a + (n-1)d

The addition above repeats for all the n terms , resulting in :

25 = n(2a + (n-1)d)
M

(VAT
*

2

S= (2a + (n -1)d)

iia. Sub in n= S to Un

Un = Sn + 3(-1)n

Un = 5(5) + 3)- 1)5

Un = 22 vAT

www.mymathscloud.com
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Question 8 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

lib.

+ (r) + g(r)= (r)+()fr
Un= Sn+

+
+3

↑ ↑

This is just an arithmetic series You can see that when n is odd , 3(-1)= -3
,

and when n is even , 367" = 3.

with first term 1 and last termThis means when n is even,3= O , as the 3 and - cancels out , so

59 . whenhis odd,3 , as the isn't there to cancel out the

ARITHMETIC SERIES :

Sn = n(a + 1) (1)
last term

: 8850 - 3 = 8847 /A1

=+)]u
= 5x1770

= 8850
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Question 8 continued
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Question 8 continued
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9. (a) Sketch the curve with equation 

y = 3 × 4x

  showing the coordinates of any points of intersection with the coordinate axes.
(2)

 The curve with equation y = 61–x meets the curve with equation y = 3 × 4x at the 
point P.

 (b) Show that the x coordinate of P is log
log

10

10

2

24 (5)

1Y
G . VB1(shape)

(0,3) o /B

(x
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Question 9 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

b. 0 ② ③

log(ab) = blog(a) loglak) = loga + logb log)) = log(a) - log(b)

3x4x = g1-x

log(3x4") = log(6')M

② log3 + log(43) = log(6
+3)

log 3 + clog4 = (1-x)log6@ VAM

log3 + xlog4 = 10g6 - clog6

clog4 + xlog6 = logb -lag3 VA1

② log(4x6) = log() VadM

xlog(24) = log(z)

x = log(z) vA1*

log (24)
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Question 9 continued
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Question 9 continued
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10. A curve C has equation

y x x k
x

x= − + >4 9 03

 where k is a constant.

 The point P with x coordinate 1
2

 lies on C.

 Given that P is a stationary point of C,

 (a) show that k = − 3
2 (4)

 (b) Determine the nature of the stationary point at P, justifying your answer.
(2)

 The curve C has a second stationary point. 

 (c) Using algebra, find the x coordinate of this second stationary point.
(4)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

a.Y = O at a stationary point

y= 4x3 - 9x + t

dy = 12x2 - 9 - kvMT VA

dsL x
3

sub in P with x-coordinate
<2()" - 9 -E = 0 - am

3 - 9 - 4k = 0

4k =- 6

k = - VAT *

b
. MINIMUM : Y >O MAXIMUM :MY

des?

Using the value of k from part a

dy = 12x - a + 3

dx 2x2

Y = 24- M
3

subbing in =

any = 24()-
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Question 10 continued
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dy =
- 12

dx

Since dy = -120
, P is a maximumA

c. We need to find the other solution to=

=

123 - 9 +7 =

0Multiply bya

Ar 24x* - 182 + 3 =

0)
Factorise

3(4x2-1)(2x2-1) = 0 VA1
-

2x- 1 = 0

dM1
x =E Ignore - ve solution as0 in the question .

= Eval
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Question 10 continued
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TOTAL FOR PAPER IS 75 MARKS
END

Q10

(Total 10 marks)
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