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1. A curve has equation

y-%x3 —x*—4x+5
(a) Find & writing your answer in simplest form.
dx 2
(2)
(b) Hence find the range of values of x for which y is decreasing.
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Question 1 continued

(Total for Question 1 is 6 marks)

O =

3

R0 0 O Turnover »
P 7 2 8 3 9 A 0 3 4 4 urhove



PhysicsAndMathsTutor.com

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

Solutions relying on calculator technology are not acceptable.

Using the substitution u = Jx or otherwise, solve

6x + 7Jx =20 =0
)

“‘ﬁm
r-u N

6 + ?JT—?.G =0

Subshtute u" W place of

Gu '+ tu-20 =0

(3u-4)(2ut5) =0 Q

u:"-.b__
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Question 2 continued

(Total for Question 2 is 4 marks)
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Figure 1 B
Figure 1 is a sketch showing the position of three phone masts, 4, B and C. /
The masts are identical and their bases are assumed to lie in the same horizontal plane. K
From mast C <
* mast 4 is 8.2 km away on a bearing of 072°
* mast Bis 15.6 km away on a bearing of 039°
(a) Find the distance between masts 4 and B, giving your answer in km to one
decimal place.
3)
An engineer needs to travel from mast 4 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) £ BAC - bearing A - bearing B
[}
- 12°-39 - 33°QY)
Cosine rwe -
A RrC - LBC cos A
Using cosine rule 1o gd the Iongrh AB
M- 15.6%+ 8.2 ~ 2(15-6)(8.2) as 33 (V)
Ag*: 96 .03
R < 9.3 km 0
J \‘\: \
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~ | Question 3 continued

b) \n a real case Scenario, the voad is unlikely to be completely
straight- There fore, the disfmnce A8 is likely t> be longer- ()
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U % know where to s
4. (a) Sketch the curve with equation Tips - it you dont F ' 2\\
. Start, always consider putting | =
. e
y=1 T piues intp the equation: 8
where k is a positive constant. g\
(2) =z
(b) Hence or otherwise, solve ,%\
\
X K
3) g
g
a) ; LI
\J:. 0’ W = e \/ o
@ heace, the Curve should not &
touch both w and ¢ aws -
ﬁ l
b) (6 o Subshiue inty the equation ,
—{ = 7. Il 1 < O@ wl’lf;ﬂ J(_(o’ 'H’Ie Vﬂ‘uﬂ on Rﬂ.f
will olways be €2
X1 = \_6,_ - Q So, ACO VS O soluthion.
1
X musk be 28 becauSe KN ¢o iS aleady Gnsidered above -
Hente |
L x < 0 ) 'J( Zg @
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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.

v A y=4x*+3

23 ([5,23)
f

R 0
([:"‘ V’ed'ﬂ'\ﬂ\ﬁ A

[}
|
. >

o i5 X

Figure 2

The finite region R, shown shaded in Figure 2, is bounded by the curve with equation
y = 4x? + 3,the y-axis and the line with equation y = 23

Show that the exact area of R is k\/g where k is a rational constant to be found.

5)
Finding intesechion point petween the curve and line Yy = 23
23 - Lx +3
A
x5 ©
interSeckion point s (J_ﬁ_, 23)
Finding areq bounded by the Curve :
— —
T U
jo gn +5 - [-3—1. o% o (1)
:4{5f*3jgn)
3 o
Find’mﬂ areqa of rec,fanglﬁ A -
b= 23xJ5 < 13[5
10
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Question 5 continued
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6. The circle C has equation
X+ —6x+10y+k=0
where £ is a constant.

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

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

(b) find the range of possible values for £.

2

(&)

1 1
a) xty -6xt wyt+tk -0

K-6x tySrioy ¥ k =0

(X-3) 1 (4+5) -4 -25 tE = 0 ()

S~

ceatre of C - (3,-5) ()

b) |f Grole  touch the x-ams, Yy=0

2
Hineg X -cXt k =0.

However, We pnow that ( does not Tdudh the w-ax:s .

So, b’-Y4ac < 0

(-6) -4 (V) (k) <o

4K > 3¢

k)‘t.(:])

.

i R 0 O
P 7 2 8 3 9 A0 1 2 4 4

OmC .

0. 0.0.0.9°0.0. X
(0.0 0.0.0°0. 9%
et




R RRIRIRKINRK,
(910,00 0.0.0.9.9.9.9,
XX (910,00 0.0.0.9.9.9.9,

LRLRLRRLRLRR

585%
505050585

L

%
%
X

%%

s
o5 o% o%
S

1.0, 0. 0.0,

Pt otetetese!
ateletetete!
S q‘

\‘&&% %

8.

<
QR
%%

OO0
20205
4] :"4 e
al:
5

%

0K
2002
SR

o':o"‘ofo.
SRR

OO
ot
0202 1o
bogete
2K
0%6e%%

55
XX
000%
e%

o

09
3RS
3RS

oS
%S
XX
9%
RS

QRHKS
X KKK KKX
prototototots

O
XX
&>

X

(0o
58
5

2
3

205

%6%e%%s

ool

R

R

1039 v ¥
SRR
b

o~

0T
2 .

o225

PhysicsAndMathsTutor.com
~ ™

Question 6 continued

Radius should be >0, So :

(2-3) + (y+5) =|at 25 -k |¢

4+25-k >0 (T)
k ¢ 3y

Combine the 4wo Solutions

3 q<kc3¢|Q)

(Total for Question 6 is 5 marks)
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4 A
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) (1) the initial volume of fuel that was in the fuel tank of the car,
(i1) 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) for equation of tinear mode| Vv and d,
V:ad+ bn_ . where a ond b are unkndwn.
\\U)
After 80 km gour ney -
ho = 80a4+b —@ (1)
Peter 200 ke [ourney
15 < woath -@ ()
substitute (@) nhv @
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Question 7 continued

b6 - %0 a + (25-200 a)

120 a < -15
a:-L %= s50
el

®) ) wihal volume of {he fuel 1s when d=0

N: “?(o) 50

ra)

=50 lites w

() Toral distance Trovened is when V=0

0:-L 4 +50
gdS‘

d=60 x§ N

- 400 km

(©) when d: 320 km ,

V: (320) t+50

Ny
3

=10 litres

v Goncludeg that Hhis 1S a poor Mmode| becayse 10 Utves of fuel 15
Sgnificantly move than emphy mﬂk-(\D

(Total for Question 7 is 8 marks)
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(10, 80)

Figure 3

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

Given that

* (Chasequation y =f (x) where f (x) is a quadratic expression in x
* ( cuts the x-axis at 0 and 6

* I 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.

has af) values needed to
4 form equation

)

Finding the eguahon of ling L -

9cadient of ( - 50 -¢0 | 2 O)

1o

4 -infercept = 60

Hence , y = 2x+ 6p _ — eguation of 1

Y,

.
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Question 8 continued

Hading equaton of curve C:

Y= an + bx

OIS
‘00

ot (¢0) - 0 =3katco —@©

of Co,80) : 80 = 1604 + o ¥ - (@) ()

from ©
/Q b = = Zt'tﬁ - - G a —_— (3)
5 c

55

QO

IRRRLRELS

ORI,
.€§;§$§§§»

25

<X

substitute ) o @

%6 : 100a + 10(-6a)

80:- 40a
a2  b=-12
kA
y: 2% -12 %

2% (n-¢) (()— equation of wrve C
L \!/ L

Region R+ 2% (X-6)4& 9 < 1x+l0
) vV

(Total for Question 8 is 5 marks)
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9. Using the laws of logarithms, solve the equation

2log, (3x —2) — logsx = 2
3

2 log, (3x-2) - log. x - 2

2
logg (32-2) - logo % = 2 (D

I -12x +4 = 25 % (N

e

Qxi-rpx t+4 =0

(x-4) (ax-1) =0 .

substitute x L™

'L‘l{ aﬂtl x='£__/ k

L the egyation of log  will give

S A= 4 0"'3 @ 109 ¢ of ¢ negahve num bev

which S not wree -

Hente A=_ i nhot ¢
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Question 9 continued

(Total for Question 9 is 5 marks)
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10.

Figure 4

The line /, has equation y = %x +6

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

(a) Show that an equation for line /, is

5x+3y =40
3)
Given that
* lines / and /, intersect at the point C
 line /, crosses the x-axis at the point 4
(b) find the exact area of triangle ABC, giving your answer as a fully simplified
fraction in the form £
! 3 5)

—_—

a [ - ‘j=3?" té , Where graolien*‘l M, * o

=y

L is perpendicutar to Lz | therefore W, = 7

5
. -~ ()

Since L. passes through & (8,0) we can fmd equation of l2 -

y-0: -2 (*-38) ()

y . 2% 3% 5 ot 3y 40 (D
3 3 ’

5555
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Question 10 continued

b) Findfr\q .Pd'lfﬂ' A -

ine {; CroSs the X-axis, 50 y < 0

i-t6 A (-16,0) (1)

Fnding Point C -

Solve equation L and le Simultanecusly % get pant C .

y:=x+6 —@

5x + 3y = ko —@

subshtute @ wwip @

51+3(%—x t¢) =40 (V)

Gt L X tIg : ko
2

Mo, L 22

X ’
G
o1

A = NO
\\\\ w = 5_{ — Subshtute ,,ni-o @
& F
i " '
8 3-..5(” ve ) 37\ °° C'(l'-]-' |?)
| SV,
e C x-axs o
{ 1 V2N v,
¢ C: — length x "\u k'l' = 4 % 8Ho L4 [RC2ht LI
Area of Ad 2 A 9 9 2 ( ))( ( = )m
V)
: 1215 |
i\ N 2 y
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Question 10 continued
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Question 10 continued

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

h=23-17e0% teR >0
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.

(0))

a) tyeqrs - years after Yirst measured

firsk measured = 0 years

S0, height when plany was frst measured

A XN\
=0 2(o) (i

h- 2.3 - 1-3e
< 2%3-13F < 0.6 m ()

~

/Cal(ulaﬁng rate of change ofF height of the plant

a4
~-0.2%¢

b) dh . o.24e
at ®

whea t= 4,

4 oaye 19
dt -

083 m =5 3 o ()
/S

Q) when t approaching o0 e height wil| be 2.2 m- (1)
) |4

23 M yg the value of the limit -

L ) ;
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Question 11 continued

(Total for Question 11 is 6 marks)
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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
4tanx = S5cosx
can be written as
5sin® x + 4sinx =5 =0
3
(b) Hence solve, for 0 < x < 360°
4tanx = Scosx
giving your answers to one decimal place.
4)
(c) Hence find the number of solutions of the equation
4tan3x = Scos3x
in the interval 0 < x <1800°, explaining briefly the reason for your answer.
2
a) 4 tan X : 5 oS X
4 sin X - 5 ws &
Cos & Q)
4 sin X < 5 oS X
g sinx - 5 (1-sin x) O
. z
4 sn x -5 -5 sin A
T
Ssinx 4+ Ysin o -5 =0 0
\J
L
26
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Question 12 continued
b) 4 tan X:- 6 o5 X = Hi"lx‘r"ts"‘ x-5 =2
U
Let a=sn % 5a + 4a-5 .0
q. 23429
5
, A )
Sin W = _ @
not a Ssolution
v because the ‘m"_"" (K
n _Z+I;r ! m2-d is mﬁﬁd;;;’h“QO
4 ® ofF sin %
i AL
Xt T (g S
° - take the value 3cd yth
4 fom lnd guadrant . |
. 42.¢° and 180 -u2.¢° gisp since sin 1S tve
Q) - 133.4° on s guadrant -
NS
 or nterval 0f 0 & A 360,
The number of solution Would be 2x 3 = G because the
X value deuease by fadkwr of 3. A
U
for  nferval of od x ¢ |Soo', Wwhch s § fimes larg es than the
pm,v'.ous ‘mierval \
the number of splutions would be € x5 =30 - (|
L
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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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-34) M &
13. Relative to a fixed origin O ;
\ &
* point 4 has position vector 10i — 3 : Sl &
N N g
* point B has position vector —81i + 9 ! \ 2
- ' &
* point C has position vector —2 i +°p j where p is a constant'= - — - - - | e _x« e
— - &
(a) Find 4B \
@)
(b) Find ‘/l_é‘ giving your answer as a fully simplified surd.
(2)
Given that points 4, B and C lie on a straight line, —1—%
(c) (1) find the value of p,
(i1) state the ratio of the area of triangle AOC to the area of triangle AOB.
3)
—) = Y
a) ke = Ao t+ 0b
iz
> . &‘&Q 0%
~(0i-3)) +(-81+%§) () =
S =161 -81 +3) +4)
= -3+ 1 9‘ \|’
—
b) | apl I( ln\l-l-{;d\z
Satd ISR AN ALY/
Juw @
- N3¢ x\| 13
ez (O
.
30
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Question 13 continued

X,
R
XX
SRS
X

SR

() () gradient Bc = giadient BA (because a points ave o the same |yne)

=P 4
msc’ : - \—f LY Yl f;\
(-8)-(-2) =6 V)

"

q-t3) 1
(%)-16

so, AP . 12
-¢ -g

XX
%
w
~
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L
-
S
T
-
~
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ﬁ%ggg L") 1 (;*1\ AC “a' [} 1 3 /

SIEREL
PO oz Y08
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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 x° in the expansion of
6

1
2 N
(5+8X>3 X ()

z 3
Since the firs derm is (5 ten ) we need term of 1’ ond x

from Hhe Second term o find the weFficient of % fom the expansion .

5 x ')Ls term

E 3
' x"‘ term

P (s (L) L

~b \ & Jk\)

, o
Eem (a7 (L) - Y

Coefficient of x.s n the expansion

(5 x ~-;—L-x’)\+(g;[ x "3 )n\
V) U

-4 57 v (-s40 )

(n-"__ - 5u0) %

OmC .

.
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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 C, has equation y = 8 —10x + 6x* — x°

The curve C, has equation y = x> —12x + 14

(a) Verify that when x =1 the curves C,and C,intersect.

2
The curves also intersect when x = k.
Given that £ <0
(b) use algebra to find the exact value of k.
&)
6) Subshtute X =t nto both Ve eguations -
4y=8-1w0()+ CO)-@G) =3
y: 0 @ ey -3 ()
G and (o meet at (1,3)  so they both ntercept at w=1.
0
b) When rves inferseur
x - 4% -6
S0k ¥ ex"-x” = X -2x + 14 () ) TS
- x.’_ xl—
K} T N
A-5% -2 +f =0 “4x -2
- -4 + 4K
from (@) ,0C-1) s o fackwr of the wbic . Hence, -6 T6
- =y £

(1) (R -4x-€ ) =0

) 0

36
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Question 15 continued
by usmg quadrahc formula :
(-0~ -¢)|-0 ()
L: 4t NC9240)0)
2(y)
= Y i}‘lb
y !
- u_ t J Y x,.l i)
: 2
x =2+ Jw
Since k <O, the only solution is 2= 2-]10 .
0
o Y,
37
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Question 15 continued
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Question 15 continued

(Total for Question 15 is 7 marks)
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16. A curve has equation y = f(x), x>0
Given that
o f'(x)=4x+ av/x + b, 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

Wheh Ve s at Stabonary point |, fl) = 0 y X=4 oand y-3

F00 - ax v al% b

4(y) +afq +b

>

0 i1 +) p:-2a-16 —@®

To get f(x)  we will integrate §() .

far) - 4+ aJx t b ™

3
fo) = 20+ Zaxt +bx v ()

Y- mtercept 1S -5 so the value of ¢ -5 (1)

A 3

f(x) - lxl*f%al‘fbx -5

from the stationavy point, we know thal F(4) <3

Y L}
3:2(4) +Za(u) + 4b -5

3:30+t 5 q+4b-5

3

o - - -1 g
3
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Question 16 continued
substitute @O nto @
-20 <16 = -6 -->4d
_la+2a : 16
3
“g.q=10
3
i:-g b= (D
r 3 %
flx) = 2w + S ClB)x + K -5
2 > N
> -k Y M -y @
(Total for Question 16 is 6 marks)
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17. In this question p and ¢ are positive integers with g > p

5

&

prole
Potesesesss
8253
&

&3

Statement 1: ¢°> — p? 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 ¢ are consecutive even integers ¢° — p’ is a multiple of 8

(b) Prove, using algebra, that Statement 2 is true.

(C))

0) let ¢ =8 gnd p -3

3 3
49 -p =8-3
z ussm Which ‘s a multiple of 6. Statement | is not tvue-
1

b) et p <20 and g=20r2 (O

’ : o
(n+2) - (2n) = (2n+2)(2042) (2n+2) - 80° =

-_(4nz'+gn+q)(zn+z) - gn°

. Snsf yn + 2qn +8 ~gn @

= 240 4 2t 0

e

- 8(307¢30+41)
\

So, 9°-p° is o mulkiple of 8.

WK
55
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P
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Question 17 continued
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Question 17 continued

(Total for Question 17 is S marks)

TOTAL FOR PAPER IS 100 MARKS
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