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1. A curve has equation

 (a) Find d
d
y
x

 writing your answer in simplest form.
(2)

 (b) Hence find the range of values of x for which y is decreasing.
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a) To find dyd , differentiate y with respect to c.

rememberax" = bas

y = Ex - Ex - 4x + S

= 3 xzx" - 2xEx - 1x4x

-the derivative
: 2x ? - Fx-4 of -1x is just - &

b) When y is decreasinga is negative.

Ni
X sketch the initial graph ,

and highlight
where the gradient is negative . These are

the se values we are trying to find.

Then solve 2x" - 7x-40 to find the values of s when the

function is decreasing.

2x2 - 7x - 440

G factorise
(2x + 1)(x - 1))0

↑

W Y
sketch the graph by finding the roots

14 Because we are finding (2x+ 1)(-4) >0 ,
we need to find the

range of values which are

below the s axis
,

the critical values are x = -" and x = 4 X (found by finding the roots)
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Question 1 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 1 is 6 marks)

so the range of values between these are

-2(x < 4
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2. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

 Using the substitution u x=  or otherwise, solve

6 7 20 0x x! " #
(4)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

2. Solving 6 + 75-20 : 0 would be difficult without a substitution as

itisnot inaknownformsolveByusing n,we can conte
set

6()2 + 7(m) - 20 : 0

Sub in u= 6u + 7n - 20 = 0

Factorise to (3n - 1)(2u + S) = 0

Solve for u

u = +zu = - 3
L

we can't find the square root

wiret &s r =-
of a negative number , so --
cannot be a solution

/a
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Question 2 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 2 is 4 marks)
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3. 

North

C

A

B

Figure 1

 Figure 1 is a sketch showing the position of three phone masts, A, B and C.

 The masts are identical and their bases are assumed to lie in the same horizontal plane.

 From mast C

• mast A is 8.2 km away on a bearing of 072°

• mast B is 15.6 km away on a bearing of 039°

 (a) Find the distance between masts A and B, giving your answer in km to one  
decimal place.

(3)

 An engineer needs to travel from mast A to mast B.

 (b) Give a reason why the answer to part (a) is unlikely to be an accurate value for the 
distance the engineer travels. 

(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a) Draw a diagram to represent the information given in the
question. Remember

,
a bearing is the angle in degrees measured

clockwise from north.

·

By The orange line AB is what we are

- 15. 6 trying to find.
a C

↑

As we have now formed a triangle with
33A two sides known and one angle known , we can

3 8
use the cosine rule to find the length AB.

angle BA is 72: 39
:

= 33
:
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Question 3 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 3 is 4 marks)

where Aistheangeoposter
~ ↓

The cosine rule is a
2

= b2 + c"-2bc cosA

but our missing side is c
, so swap the as andIs around (because

the cos angle must be known)

c = b2 + a - 2bacos( sub in a
,
b and C

& to findC
c = 8

.
22 + 15 .

63 - (2x8 . 2x15 .
6 x cos33)

= 67 . 24 + 243. 36 - 214
.
565

...

c2 = 96
.

0345 ....

c = 9 . 7997...

c = 9
.
8km

b) The road between A and B is unlikely to be straight, so the

distance would be greater
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4. (a) Sketch the curve with equation

y k
x

x! " 0

  where k is a positive constant.
(2)

 (b) Hence or otherwise, solve

16 2
x


(3)

y
= i

a y
= i

so
y

= It has the same shape since K just multiplies
y = 4 Y eachy value

,
here you

can'tsee a difference
unless both graphs were

drawn together

R = 16

↑
b) 2

we want values

↓ -------
-

less than or

equal to 2 M to find
1 = 2

16 = 2x

x = 8

We are looking for values equal or less to 2.

We can see there by looking at the graph
.

x0x78
I
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Question 4 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 4 is 5 marks)
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5. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

O

y

23

x

y = 4x   + 3

R

2

Figure 2

 The finite region R, shown shaded in Figure 2, is bounded by the curve with equation 
y x! "4 32 , the y-axis and the line with equation y = 23

 Show that the exact area of R is k 5  where k is a rational constant to be found.
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Y
5. To find the area of R , you must

23 a integrate the equation y= + 3

However you can't find the area ofR ! R directly :
you have

to find the
area below the curve first (T) , then

8 x subtract it from the area the

rectangle that contains it.

To find area+ : Ja + 3d
the limit is unknown so we have

to find a
,
which is the point on

the line y = 4x" + 3 where y
= 23 ,

y = 23 (see diagram
y

= +x2+ 3 /
23 = 4x3 + 3

20 = 4x2
5 =x)x =I must be is because we can

x = 5 X see that it is positive from the diagram
so a = ⑮
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Question 5 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 5 is 5 marks)

+ 3 d

& integrate by adding
one to the power , the

dividing by the new power

[Ex + 3j5 ->

itisnotnecessarytot
becaue are

· (Grs" + 35s) - (10 + 3x0) = sub in the limits is and o

=Lor + 3

T = 295

Now find the rectangle which contains R andT

R + T =
area of rectangle

R + 2955 : 235

R = 2355 -2

R = 695-2
R = Lo
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6. The circle C has equation

 where k is a constant.

 (a) Find the coordinates of the centre of C.
(2)

 Given that C does not cut or touch the x-axis,

 (b) find the range of possible values for k.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a) To find the co-ordinates of the centre ,
the equation must be in

the form : (x + a) + (y +b) = r2

To do this, you have to complete the square of both c and y

(2 + y - xx + 10y + k = 0

(x - 3)2 - 9 + (y + 5) - 2 + k = 0

(x -3) + (y + 5) = 34 - k

the co-ordinates of the centre are fa,b)

cate = (3 ,
-5)

b) To solve part b ,
draw a diagram of the circle

To not touch the s axis,

3 K
the maximum radius of the circle is just

j & under 5 : r<5

g
(3 ,

8 5)
↑ the radius must be greater than O always

r > o

0 < r > S

When finding the equation of the circle the radiuswas
r2 = 34 -kr=
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Question 6 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 6 is 5 marks)

so, 34-R/S and 34 -k)0

34 - R/25 34 - k)0

9 7 R 347R

9 < k(34
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7. The distance a particular car can travel in a journey starting with a full tank of fuel  
was investigated.

• From a full tank of fuel, 40 litres remained in the car’s fuel tank after the car had 
travelled 80 km

• From a full tank of fuel, 25 litres remained in the car’s fuel tank after the car had 
travelled 200 km

 Using a linear model, with V litres being the volume of fuel remaining in the car’s fuel 
tank and d km being the distance the car had travelled,

 (a) find an equation linking V with d.
(4)

 Given that, on a particular journey

• the fuel tank of the car was initially full

• the car continued until it ran out of fuel

 find, according to the model,

 (b) (i) the initial volume of fuel that was in the fuel tank of the car,

  (ii) the distance that the car travelled on this journey.
(3)

 In fact the car travelled 320 km on this journey.

 (c) Evaluate the model in light of this information.
(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a) As it is a linear model
,

use theformaty
=

md
19

-

( = > d

V = md + c

Then sub in the two examples given in the question

1) V = 40d = 80

2) v = 25 d = 200

①40 = 80m + c

② 25 = 200m + c
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Question 7 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 7 is 8 marks)

Then to find the complete model ,
solve the two simultaneous equations

to find c and m

2 .
5 x 0 = 100 = 200 m + 2 .5

② = 25 = 200 m + c

2 . 5 x0 -275 = 1 .
5C

c = 50

225 = 200m + 50

- 25 = 200m
- 25200 = M

m =
-% m = -Y c = 50

Sub in m = -Y8 and c=SO into the original equation
V = -Yod + so

or 8V = - d + 400

b) i)V = -od + 50

when the car has travelled Okm d = 0

V = 0 + 50 V = 50 Litres

ii) when the car has run out of fuel ,
V = 0

0 = - Vod + 50

so = Ygd d = 400 km

C) bad Model Since 320km is quite a bit
less than 100 km
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8. 

O

R

C

l

6

(10, 80)60

y

x

Figure 3

 Figure 3 shows a sketch of a curve C and a straight line l.

 Given that

• C has equation y x! " #f  where f (x) is a quadratic expression in x

• C cuts the x-axis at 0 and 6

• l cuts the y-axis at 60 and intersects C at the point 10, 80

 use inequalities to define the region R shown shaded in Figure 3.
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

As curve C is a quadratic equation ,
it will be in the form

y
= ax + bx + c

The line I is a straight line so its equation is in the form :

y = mx + C

Now we need to sub in the points given in the question to find
complete equations for Cand L.

Start with L: We have been given
two points on the graph ,

so

we can find the equation of live L.

co-ordinates : (10
,
80)

,

(0 , 60

To find gradient : 31-yc = 80-50 . 2. m = 2

x
,

- xz
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Question 8 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 8 is 5 marks)

to find(

y = 2x + a

Sub in 110
, 00) : 80 = 2x10 + c

80 = 20 + C

c = 60

y
= 2x + 60

Now find C: y =ac + bx + c

sub in 10,01 c = 0 as the y intercept
= 0

so y
= ax2 + bx

find C in factoried form :

L
look at diagram to see o intercepts

The rook are O and G
,

so the equation can be written as

y
= a(x=0)(x - 6) y = ax(x - 6)

We still need to find a

when (10
, 80)

80 = 10a(x -6)
8 = 40
a = 2

C = 2x(x - 6)

Bylookingatthegraph, the shaded area R is greaterthanaeasy

2x(x - 6) y = 2x + 60

& K is necessary due to the solid hies

surrounding R
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9. Using the laws of logarithms, solve the equation

2 3 2 25 5log logx x!" # ! $
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

To solve this equation ,
all parts of the equation should be in the

same form , log base 5 . (logs)

2logs (3x-2) - logs = 2

I Clogs (3x-2) - logg = logsCs&S
-

- 25

↓ I

alog,
= logy

↳ logs (3x - 2)2 - logs = logs2
~

2

formula to learn logs (x-2)2 : logs
2

loga-logay Now that both sides are in the form logs,
= logati we can remove the logs from each and

solve for

(3x - 2)
= 25

x

(3x - 2)2 = 25x

9x2 - 12x + 4 = 2S

9x2 -37x + 4 = 0

(9x - 1((x - 4) = 0

x = 4 c = Ya Xcannotbasolutiois
from a negative number. If c=

: x = 4 Only was subbed into the equation,
the first term would be :

2logs(- =3)
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Question 9 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 9 is 5 marks)
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10. 

O

y

x

C

BA

l1

l2

Figure 4

 The line l1  has equation y x! "3
5

6

 The line l2  is perpendicular to l1  and passes through the point B( , )8 0 , as shown in the 
sketch in Figure 4.

 (a) Show that an equation for line l2  is

5 3 40x y! "
(3)

 Given that

• lines l1  and l2  intersect at the point C

• line l1  crosses the x-axis at the point A

 (b) find the exact area of triangle ABC, giving your answer as a fully simplified 

  fraction in the form pq (5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a)When two lines are perpendicular ,
the product of their gradients

is -1

gradient of L = -5
,
because Ex-5 = -

Now sub in 10
,0) and m =

-- into y= ma + c to find
an equation of 1

↓ gradient of 12

y =mx+ + y =
- Ex + c

0 = - 5x8 + c

sub in (8,0)
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Question 10 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

0 = - E + c : c=

y
=- Ex + 10 The rearrange to get the

required form.
3y =

- Sx + 40

Sy + 5x = 40

b) To find the area of atriangle , you must find the base and height :

area = Ex base x height

1

findthebase by finding.
suby= 0 into y: + 6 to find c co-ordinate:

0 = 35x + 6

0 = 3x + 30

3x = -30

x = - 10 so A = (-10 ,
0)

B = (8
, 0) so the length of the base is 18

.

C
.
find the height by finding the y co-ordinate of C ,

the
intersection of 1 , and I .

Solve 1
,

and I simultaneously.

RearrangeI , to - 30make the subject :

Then sub into Is to 5(5y-10) + 3y = 40

eliminate : EY-stzThe
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Question 10 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

34y = 270

y
= 2 = B

area = 2x base height

area = "2 x 18 x 2
= 1215

17
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Question 10 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 10 is 8 marks)
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11. The height, h metres, of a plant, t years after it was first measured, is modelled by  
the equation

 Using the model,

 (a) find the height of the plant when it was first measured,
(2)

 (b) show that, exactly 4 years after it was first measured, the plant was growing at 
approximately 15.3 cm per year.

(3)

 According to the model, there is a limit to the height to which this plant can grow.

 (c) Deduce the value of this limit.
(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

9) When it was first measured ,

t = o

n = 2
.
3 - 1 .7eye = 1

: 2 .3-1 .
7

= 0
. 6m

b)To find the rate the plant grows at , differentiate the

height with respect to time frate is synonymous with differentiation

= -0 .
2x-1 .

72 eae
- 0 . 2t

= 0
.
34e

sub in t = 4
(0 .2x4)

Ah = 0 .
34e

- 0 .
8

= 0
.34 e

= 0
. 153 m

= 15 .3 cm per year

c) To find the limit , sub in a large value oft into h =2 .
3-1

.7e
0 .27

to find the maximum value of h
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Question 11 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 11 is 6 marks)

- 0 .
2x999 -

h = 2 .
3- 1 .7e graph of e" .

As gets
= 2

.
3m very negative ,

e" converges
to O

y
:e

eco
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12. In this question you must show detailed reasoning.

Solutions relying entirely on calculator technology are not acceptable.

 (a) Show that the equation

4 5tan cosx x=

  can be written as

(3)

 (b) Hence solve, for 

4 5tan cosx x=

  giving your answers to one decimal place.
(4)

 (c) Hence find the number of solutions of the equation

4 3 5 3tan cosx x=

  in the interval 0 1800! "x , explaining briefly the reason for your answer.
(2)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

I 2

a) Use identifies tanosing siro +co

1. remove tan by
&tanx = Scoss

using tano-sin -in =
Scos

C . use identity ↑sins = Scos" sin'0 + 1050 = I

sin"x + cos2x = / 2 ↓ cos0 = -sin 'O

-> cosis = 1-sin' &sins = S(l-sin')
to get rid of cost ↑sin = S - Ssin3

3. rearrange
to get Ssin' + Asine - S = 0

required form.
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Question 12 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

6) To solve Atanx = Scoss
,
solve Ssin' + Asinc-S = 0 because

we have just shown they are the same .

Replace since with y Syz + +y - 5 = 0

and solve the

quadratic
- y =

- 4 = 16 + 100

Use quadratic formula 10

to solve =
- 4 = 116

=

- 1229

y
= - b =54a 10 10

2a
== 2 ! 29

S

sinc = -29 Since must be
S between -1 and I

sinc = 0
. 677 =- 1

. 477

find a by taking sin
t

x = 42 . 6"

Xx = 180 - 12 . 6

0.677

.....
= 137 . 4

·

I

42 . 6
:

137
. 4188 Isso There are two solutions between O

and 360.

x = 42 . 6 and 137 . 4

c) There are two solutions in 360
: (in the first equation) ,

so in 1800

there will be 10
. Changing the s to 30 will increase the

number of solutions in that rangeby a factor of 3 ,
as the curve is

stretched (squished') paralled to the se axis.
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Question 12 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 12 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 12 is 9 marks)
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13. Relative to a fixed origin O

• point A has position vector 10 3i j−

• point B has position vector ! "8 9i j

• point C has position vector ! "2 i jp  where p is a constant

 (a) Find AB
→

(2)

 (b) Find  giving your answer as a fully simplified surd.
(2)

 Given that points A, B and C lie on a straight line,

 (c) (i) find the value of p,

  (ii) state the ratio of the area of triangle AOC to the area of triangle AOB.
(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a) To findB ,
subtract vector A from Vector B

,
because we

always do 2nd letterMinus Ist .

(- 8i + 9j) - (10i -3j)

= - Oi + 9j - 10i + 3j

AB : -18i + 12j

6) /EBI is the magnitude of thevectorB .

Use pythagoras to

find the magnitude.

IFB1 = ( 1832 + (122)
= 324 + 144

= 468

= 3613

= 613

1)i)Draw a diagram to visualise the problem :

- we can picture where (isc on the line by using the i co-ordinate
given
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Question 13 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

-where I is some multiple of

#B = ei

- 18i + 12j = 1) - 2i + pj - (10 - 3j))X = c - A

- 18i + 12j = r)- 2i + pj - 10i + 3j)

- 18i + 12j = - 2li + plj - 10li + 30j because i and j are

F perpendicular they can

be solved separately.
- 18 : - 21 - 101(2 = pl + 31

- 18 = - 121 7 12 : 3 p + 11the solve then
1 = 32 152 = 3p to find 1 and then p

IS = 3 p

↳ p = S

ii)

from earlier, in the
->AB =A L

question AB : 1AC

->- >

3AC = 2 AB

so ratio of side lengths AC : AB is 2 : 3

so ratio of triangle AOL to triangle AOB is 2:3
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Question 13 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 13 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 13 is 7 marks)
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14. Find, in simplest form, the coefficient of x5 in the expansion of

(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

->need term from 2nd bracket

- need term from 2nd bracket

14
. x

* xx" = xa
+ b

so we need to find : coefficient of c in expansion of (3-2) to

multiply by 8022 -> gets a
: coefficent of sin expansion of (3-2x)" to

multiply by 5- gets ss

I'l
12

1331

14641
15 10 10 5

Use the binomial expansion to expand (3-Ex)" 16 IS 20 15 61

1 x 35 x((x) + 6x35 (Ex) + 15 + 34x (Ex) + 20x33x (2x)3 + 19x32x72x)"
6

+ 6 x3x)-Ex)s + 1x3x (x) ↑the two parts
-we need

=..... + -1 +
.....

+ -x +
.....

Then

multiplyby ()
to find the required poweoa

these are the two we need as

5- - [ the power ofa is 5.

8 - 5405 - Ext

Add them together to get the final coefficient of c

- 540 - 5 = - 868
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Question 14 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

(Total for Question 14 is 5 marks)
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15. In this question you must show detailed reasoning.

Solutions relying on calculator technology are not acceptable.

 The curve C1  has equation 

 The curve C2  has equation 

 (a) Verify that when x = 1 the curves C1 and C2 intersect.
(2)

 The curves also intersect when x k= .

 Given that k < 0

 (b) use algebra to find the exact value of k.
(5)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

a) When the question says verify , you can just sub in the values given
in the question

whence = 1
y

= 8 - 10(1) + 6(p) - 13
y

= m - 12(1) + 14

= 8 - 10 + 6 - 1 -1 - 12 + 14

= 3 = 3

when <= 1
, y

: 3 for both curves.

(1
,3) lies on both curves so they intersect at c=

b) If the curves intersect again , the y values are the same

8.10x + 6x2 - x3 = x2 - 12x + 14

& we will replace with 1 later
this is a cubic so we cannot

dividing by c-1(3-Sxh-2x
+ - = 0 < solve by factorising or the

quadratic equation. However
to find a quadratic ,"

- 4x - 6 wealready know (x-1) is

We consolve a factor because we have

(xx3 - 4x2 - 6x already shown c= 1 is a solution.

- 1 - x24x6

now we have a quadratic
(x - 1)(x2 - 4x - 6) = 0 = we can solve two find a second

value of. Solve using the

quadratic equation.
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Question 15 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

x = 4 = 16 - 4x1x - 6 [ use quadratic equation
2 to find

= 4 1 40

2

= 4 I2To
2

x = 2ITO

must be less than 0 (given in question (

We also know = k

so K = 2 - No only
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Question 15 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 15 continued
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(Total for Question 15 is 7 marks)
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16. A curve has equation y x x= f ( ),  0

 Given that

• ! " # #f ( )x x a x b4 , where a and b are constants

• the curve has a stationary point at 4 3,! "
• the curve meets the y-axis at −5

 find f ( ),x  giving your answer in simplest form.
(6)
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10 , -5)

16 . To find a and be
, find two equations containing a and b to solve simultaneously

Because (4 ,3) is a stationary point , f'() = 0

when 2= 4

0 = 4x4 + af + b

0 = 16 + 2a + b) first equation

Then integrate f'(x) ,
to find f(x) in terms of a and b

f(x) = (4x + axk + b

= 2x2 +zax + bx + c C = - s because we are given that
= 2x2 + = ax

*
+ bx - 5 ↳

they intercept is -s in the question

sub in (4 ,
3) to 3 = 2x42 + zax 42 + 4b - 5

finda Indequation 3 = 32 + (a + 4b - 5

0 = 24 + (a + 4b) Indequation

Solve simultaneously to find a and bi

10 = 16 + 2a + b -> 4x10 = 61 + 8a + 4b

20 = 24 +a + 4b 4 = - 64 - 8a

Tsub into equation 2 to find a

0 = 24 + a - 64 - 8a
- 40 = 89a = - 15

b = 14

Then sub in to find f(x)

f(x) = 2 x 2 - 10s
*

+ 14x - S
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Question 16 continued
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(Total for Question 16 is 6 marks)
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17. In this question p and q are positive integers with q p>

 Statement 1:  is never a multiple of 5

 (a) Show, by means of a counter example, that Statement 1 is not true.
(1)

 Statement 2: When p and q are consecutive even integers  is a multiple of 8

 (b) Prove, using algebra, that Statement 2 is true.
(4)
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Cusing trial and error
a) Find an example ,where g-ps is a multiple of s

whenq= 6
, p =

6 - 1 = 216 - 1 = 215

215 is a multiple of s

b) when p and q are consecutive integers p = 2n
, q = 2n + 2

Then show a-p3 is amultiple of o

(2n + 2) - (2n)3 = 8n + 24n2 + 24n + 8 - On

X
= 24n2 + 24n + 8

expand using = 8(3n2 + 3n + 1)binomial expansion

↓
So g"-p' is a multiple of 8

1 x (2n) = 20 + 3x(2n))= 2 + 3 = (2n)) = 22 + 1x(2n)= 23
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Question 17 continued
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Question 17 continued
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(Total for Question 17 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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