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1. A curve has equation

y==—x"——x"—-4x+5 '

3 O

o ody =z
(a) Find . writing your answer in simplest form. O
(2) E?\
(b) Hence find the range of values of x for which y is decreasing. é\
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Question 1 continued
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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 = Jx or otherwise, solve z\
6x +7Jx =20 =0 S
“ =
m
2. Solving_ 6x +7Ix -20 10 woudd be difficolt withouk o sobsklokion os |

)
it is not in o.known form b solve . &smm%_w_ﬁ_,_u&ﬁun_mmmm;
Ava_kquwa_‘ég_cqmﬁmm\m (=) = x

6(ﬁ)z+ F(x)-20:0

Seb in w-= b+ Fw-20=0
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Question 2 continued

5
096%%6%%

fé’
XX
o

%%
XX
00’00000000000‘0‘0

KRIRRARKARIRARARARARAARH

X
X
I.:
[
020

e
=R
it
.""

s;

|

KR
K

KL

O T

[0 %%
o
e

<
0.0‘::0’0

(08

000009999,
RS

35
SRS

SEERXRKS
oS

OO
oiootetete
Yo%
NG
0
R

O
00
WX
.:’0 ..0

X
%%

) %\
0%
%
%

<
%!

.:

e

X

o%!

(I
K
oo’

RREKS
2958 %
%!
0205
RS

d%%
:’
%

%%
0':.0

XX

&L

8

X
TS
ts 1 € 0
S

(Total for Question 2 is 4 marks)
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Figure 1 =

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.
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From mast C
mast 4 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 4 and B, giving your answer in km to one =
decimal place. S
3) m
S
An engineer needs to travel from mast 4 to mast B. ;%2
(b) Give a reason why the answer to part (a) is unlikely to be an accurate value for the ; : j
distance the engineer travels. / /
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4. (a) Sketch the curve with equation

k
y = - x#0 ‘o
where £ is a positive constant. : g %
(2) S
:
(b) Hence or otherwise, solve ﬁ :
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Question 4 continued
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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
R
0 ¢
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.
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Question 5 continued
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. The circle C has equation
¥+ P —6x+10y+k=0
where £ 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 £.
3)
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3(.2437'-6x.-\-\03+l=0
(x-3)*-9 + (w*3) -25+k:0
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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 S0
travelled 80 km , g :

o]

* From a full tank of fuel, 25 litres remained in the car’s fuel tank after the car had =
travelled 200 km : g :
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, _ g :
(a) find an equation linking V with d. : : ’
Q) A

3

Given that, on a particular journey Sss
»  the fuel tank of the car was initially full e
» the car continued until it ran out of fuel 855
find, according to the model, /

o
(b) (1) the initial volume of fuel that was in the fuel tank of the car, ’/\g 5
(i1) the distance that the car travelled on this journey. j§
@3) =
In fact the car travelled 320 km on this journey. /\Eﬂ-:/
(c) Evaluate the model in light of this information. g/
- . ) =
0\) As i} b o Nowor woda) , e e formok uztnx 4 ¢ %/
" winere 'S \l\’wé\ X ° 6\ :5
A\° NV /\V %
. ‘ 8

? K~ = > oA

o
o
Vo2 md+ c =

e’}
. - 5
Tea sdo it P huo 2ROMOL) O“:\\IQJ\ w Ve quashan =
' v B R
\ 2
1) v=40 4:80 g
1) V=25 4&:200 n
_.;ﬁ,»‘_\
O 40 = Wu+ ¢
@ 25 s 7—00 m + C X%
. ) 855
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Question 7 continued

Thon 1o God the. compde moda). , solve e hwo  simultaneous

o fad C o M

tsx®: 100 =200Mm +25¢c

@: 25 =200m + C
2540 -® 75 = 1.5¢
c=950
@ 25:=900 m +50
"‘ZS :.')_OOM
-2%00 =M '
M'—"/g M='/8 c=50

Sob in M:-‘/g_mc\ =0 b HM_M:%\_NLX euvuﬂ)cim

V:=-44 +5s0

o

V-~ + 400

b)i)\J=-ng+ 50
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(10, 80)

=V

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
* C cuts the x-axis at 0 and 6

* “reutsthey=axisat'60 and intersects C at the point (10, 80)

use inequalities to define the region R shown shaded in Figure 3.
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Question 8 continued
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J
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(Total for Question 8 is 5 marks)
L J

17

- R 0 0 O Turn over >
Pp 7 2 8 3 9 A0 1 7 4 4 urhove


https://goodnotes.com/

9. Using the laws of logarithms, solve the equation

2logs (3x —2) — logs x = 2

) <
o
To solve Yis equakion , all pork of the eguakion shoakdk be in the %
some form lc?g bose. S.(?ogs) i @
1\0%5 (3x-2) - \035 X2 :
I/ A \03-515 5
® Mogs (32-2) ~logyg = Jogs 25 < besasil 5%:25 | 5
b &
_Q\‘o%' A Y 1035 (’3,:1-2)z -101351: \0%515
E o%b L@
forrwul o leo:n \o%s E'S;(,—Z}Z - \oag LS S
@ 2 x 2 5
o= loo. : 2
N N\ Now fwob born sides gee inthe forem \o%s , =
- )ogai. we. con feviove twe \o%S fom eodn ondk Z
Solve for x. %
(31.-221 - S 7
X
(3x-2)" = &S
Qu’-lx + 4 = ASx o
It -3Fx + 4 = O g
(Qe-1la-4) =0 g
: J x=/2 connoct be o s, | 3
X% x=/q becone. lons cannot bo takon | 2
| fom o nggove wwber. | x| 3
A=Y onl\us was b intp Yo, egpakion,
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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)
a)When fwo lings Q. perpendicdlar, he. produck. df Yuir qodients
is -l a
urond&w\i of L, = —53 _ becouse, gx‘% =-|

V)

MNow su\o in (80) and m: -
0n_egpakion d L,

inko Y=L AC b hnd

rodient of 1
\) ‘/‘3 ) B ]

(Amx+c — Y= ’+c_

= -—xg + C

b in (2’ b)
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Question 10 continued

0O - -4 +c Sc=-
g--3x + 82 Tn ren(tongt 1o gok Has
J requuived. orrh.

Iu - -dx + 40
J

qu + 5x = 40

9

V) To find +he agea of o Jfﬁ&ﬂ(\“ln, wou mustfind e bose and. \\gi(\}\\::

oreo = % x base x lml%\nt

|. Gad We oose by kading A

:ﬁ —\3_m;oxALm}e. o} A:

svb \:“=o ko \t\-_-_éx 16 o SI'A\ % -owdinek:

0 - %x+4¢
O = ¥ +30
dx.: -20

x = -10 > A: (\-so,o)

f- (YI.O $o Fhe \ev\c\“\—k of e bote is 18

2 Find t ' 1nduno Pas 55 Co-of dinate Q‘: C,tw
intessechon 0}&L. a\i I §§_ye_\m |, simottarcously

Rensrane. |, to S PsXz oy -

¢
moke. o w\g"\e&x:ﬂ x:= Au- 10

v

T sdoiak Wb 5(HRYW —10) + 34 - 4O

diminate x : 220 - S0 4+ 2uS: 40
¥g -0

.

J

J
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Question 10 continued

%y = 230
=230 _ \3S
O T34 F

Ofet, = /4 x buse X\/\nifé‘“\’—

orec, = 72 x 1§ x ‘f——:
= 12)sS
kS

o%
(950 v %
0:‘:«.’«,'0:
[9680-071%
CROOR X
QX il
§008 ¥ 5 %

.

.
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Question 10 continued
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VR D10 OO R0 .
Turn over »
P 7 2 8 3 9 A 0 2 3 4 4 urnove


https://goodnotes.com/

7

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, O
=

(a) find the height of the plant when it was first measured, SR
Q) w3
S

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

3) >
According to the model, there is a limit to the height to which this plant can grow. P
(c) Deduce the value of this limit.
M s
a) When h was §icst easured. | £+ 0
O 0 ﬁ %
h-=23-17e «— ¢ = | z
=% -V3
: 0.6m =
b) To QRAMMMWMMMM_ §
[k with espedk bo & ek b diffuabobn) | £
dh _ -0.2.t L) Cax : O‘QH :S

aé S35

c O.?>'+e_0'u

S\)\o ) i; < 4 .
Coxxt)

dh . gaye

dt

0N
A" 4K <4

0% e
:0.15%7m

= 195.3um pec ueod
LN

SRR

R

d ndy il S0 | e dt i b =03 -)Fe
Lo Gind the masximom Voloe o

\ y :.\\\";5\7 88
24
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Question 11 continued

h:12-\3e afaph of e*. As x geks
= 2.3m Vem Negahve ,exrnnucees_

O

(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.

O
(a) Show that the equation : §
4tanx = Scosx § ;
can be written as E %
S5sin®x + 4sinx —5=0 e
3) B

>
(b) Hence solve, for 0 < x < 360° E
4tanx = S5cosx
giving your answers to one decimal place.
@ fﬁ.;
(c) Hence find the number of solutions of the equation o
4tan3x = 5c0s3x S
in the interval 0 < x <1800°, explaining briefly the reason for your answer.
2) S
m [0 e
. el 0 . 1 5 QL
~0) Use. idenkbes | ta0=5in | |sin'®+ an’6 - %ﬂ
cos @ ; X
S
|. fewibVe. ton by 4tomx - Secosx §
Ui B =3 ® o
ot Lo Aeine _ Seesx S
(osx S
o
2. vie. idenkhy sinx - Scos*x Sin 9l4 wsd 50 -
SWtX 4 cos¥ax = | @ d AL 2
. ° 1 & "
= >»lx = |- sin 1 Asin = p) (‘l ¥ 3‘) Qﬁ
')'0 %d_ns\ of coa’x , 5\
4siax = S - Ssinlx "
i;:;z_\
S . 1 . - :f:‘\:g;'\
. Yo ok sinlc + 450X -5 = O =
. 0 S
cegired. foom” =
o
B
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Question 12 continued

b) To solue 4Yoax = S cosx ) soe. Ssw X + 4siax -S =0 becowse
we howve 303& shoum \’m{») ore. Yo SOMQ .

Re‘)\m, WL with j

2 .5 .
‘53-&4:3 o

ol solye e
guodcalic
\3 - -4t 4000
Use q;mdra’do {ofww\o\ 10 )
b solve -—4t\le _ -4tal
3=M 16 10
2o : -9 499
s
S‘N\ = -2} m s most  be
S betwean -\ ond \

sinx = 0.63% =>(/-\4ﬁ

Gnd. x. \“3 ’m\avg s’ Y= 426"
/ x = |180-42.6
il Wi s 137.4°
4;“ |3;,4 T30 Mo
ondh 360 .
%= U6 ond

137.4°

Thue are two soukons \wekwesn O

¢) Thare are two solubons in 360° (in te [t equadon) so in VROD

Cm

e will b 10, Chonoy

number
shreked,

1

the X o 3x wll inuvare e

solokovs in Yk rw‘obo,\os m&adﬁ%K,MbV& wne i

‘Squished’)  poalld o Mg x axis,

P 7 2 8 3 9 A 0 2 7 4 4
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Question 12 continued
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Question 12 continued
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(Total for Question 12 is 9 marks)
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13. Relative to a fixed origin O

* point 4 has position vector 10i — 3
o
« point B has position vector —8i + 9 j g :
* point C has position vector =21 + pj where p is a constant - ; :
N SR
(a) Find 4B o
) =
(b) Find ‘A_)B‘ giving your answer as a fully simplified surd. : g '
@) 2
Given that points 4, B and C lie on a straight line, E :
(¢) (1) find the value of p, S
(i1) state the ratio of the area of triangle 4OC to the area of triangle AOB. »
3 s
o) To findh b subkvack, vechr A fron vedor B herawse we g
alwaﬁs do 2nd letler minys k. z
/—l Q
— N =
k L + “\‘,) \‘0\'-3)) ;?.'i
- . . . S
s - e - X e
- . i§4
a l F4 \
b [ AR} s tre moopinde & S vedor AG . Vse pofiogeras o -
fed e N\NN\\\\)(VL o
ead . ) 3
K1 = C1s)®+ (12%)
=J3611 =
=603 =
Ol W 0 € o i 2
8 : =
c & we @ pichre whae (s | 3
| & . <

—— — on \—\w\mmg%mm%hhgmﬁmk =
g
L ) 588K
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Question 13 continued % where > IS Some W‘M“(’h °§ *

Ab = A \

) A(: 3 C-A

ST TN S U QTR ) M

-1+ 105 = 2 (=20 £pj ~10C 43

S18u + Ny = 200w phy —10AL + 30 hecmu\L_LJNL:,_mN—_

“ e soled, %
"\2 :=-2),-10A \1:9.A+3)\

-\g =-12 S/ e Y — R soWe P

)\13/1_ _/ IS/ s g/)_‘P Yo %;QA )\W\KLMP

1S =3

‘0':5

i N

A’.ég : %_AC & gpgn\'\OV\ AC: AAC

3AC - ii\z

so (akho o\, sda \u\%‘a\ns AC. AR iy 13

0 ' ' 0 b in Aog is| 22

AN

J
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Question 13 continued
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Question 13 continued
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14. Find, in simplest form, the coefficient of@n the expansion of
’ aneed x5 term fom 2ad biock

(5 + 8x? )(3 - lx)
‘\/ need 12 ferm fom 2ad bradtgi)

a b a+bv
14, |1 xx = Xx

50 we "o coels 7w on o (3-%2%) b

mulhplu  bu 81. —> e):sx.

: coe\-hm\z)\%—o‘e 17 in -exg_s\m o} (3- z!\ Yo

m\)\h‘;\w m 5 — qe)cs x?

vy
L2
t3 3\
. % § &1 |
\ S-S} o
Use the \insmiol Expansion b (’A?wd\ (3 - ‘13") 1615 2 15 &)

]x S‘X(-.'g.)ﬂ 4 'xSsx(-'is.)! * ‘x 3.,"(_‘“)1 +bX33x ("4})3 + ‘x3zx(-'f§x)q

|i : t., }; 'i' “, )l ]‘ l
+ —z -z A
R we wneed.
O ——

-

S L.l * "\—3.‘/57_3 + +—-Ex§+
%\ Sy 8xt) b o S
135 . _iys

2
2.0 E540x°) -3
—— <

A Hem h&\ Mw b gk the Binal  coetficiont oy 2
-S540 - 37 - H\rf

.
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Question 14 continued
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(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 ¥ =8 =10x + 6x* = x> §
The curve C, has equation p=x*=12x+14 E
(a) Verify that when x =1 the curves C,and C, intersect. E
(2) =
The curves also intersect when x = k. %
Given that £ <0 E
>
(b) use algebra to find the exact value of k.
()
)W"\MW\L hon S w\h{) Yk o \s%\: svo wn Eve vadoaes ofen
i the W‘nm :
2
NMU\ =\ \\\) = \S’- \1 - Q(\) ¥ \1(' 2
:§ -10 ¢ & -\ s =4\ =
s ; - 3__ ﬂ
z
when x: | ‘63 oc Doth curves B
(4,3) lies' o oV cunves 5o thaw intersed ok x=! %
=
\°> \§ Yhe, Corves inverseck u%m,h\rw A Values ore Yo Some
-x + 1Y%
(Nt \.Jl I Nplc\z\ S With K \odeuf)
This is o whic so we convot
d'mch - 9%t -2x+ 6 =0Q %so\ {0 Yooz ot e
'5 ;} ! 'ux . Howenws z
ext 4 oW {_x-l7 1S
we amolve 3 ‘”; m 1wd-of econie we wave =
\_s ) & I. -4rt -fx a\mds shouwn X=\ 1§ & Solobon, =__°|
-\ kx. 6 =
now we have o gquodahc =
(;-\)(xl-ttx-é) = 0 & We console two Fnd o second 7
Value of 3 . Selve \ss\f\% tha 5
quodBhnc equokion =

36
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Question 15 continued

o= U db - txin-g < yse gpadmke equakion
o} bo find x

— J

]
£
(+

X = =tJip

x. must ke less thon O (%P‘uen N qpm\'iw\)

We ai1so Knhaw o< =K

so|K = 2-dp cv\\tf\.

02650 % 22450

R

55

9 '/;/i b

0000056565699 % %%
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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)

VR D10 OO 0 N
Turn over »
P 7 2 8 3 9 A 0 3 9 4 4 urnove


https://goodnotes.com/

r

16. A curve has equation y = f(x), x>0
Given that
o f'(x)=4x+ ax + b, where a and b are constants
« the curve has a stationary point at (4,3)
« thecurve meets the y-axis at =5 ——> ( 0,- 5)

find f(x), giving your answer in simplest form.

(6)

16- To \ 1 wo i Y \n ¥o soWe Simu\anesust

J

Became [42) is o sla}iovnm& poiak_, £'fz) = O
whaen X2 b
O=4%x4 +afx+h

0 =16+ %on v  <— Gink eqpokion

Jﬁjm%mh £, o Gad () intecms of o ol

fx) - Hxﬂm + %
= axt+l m’:+bx + e c=~s becanse we ane giien thot
: 2x 42axabx =5 € MHuw iabeccant s <5 in tha_guesbon
L\ .

svbin (4% to 3= 2x¢" 4 QX‘I'- +4%b —- 5
: on 3= 30 + "o.+'-t-b—5
0 =24 +"m+ kb €— 2nd equakon

W@W k- ond b

D Ozl +don ¥ > L ® 064+ 80+ kb
@ 0 =24 +6a +4b L - - 44 - 8an

0:24 + 3% 64— %0
-4o- g/&& o=—I5
[T

Then. sob in b fad %h.)

f) = 2* - 10 * + 14 =S

40
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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 ¢ are positive integers with g > p

Statement 1: ¢°> — p? is never a multiple of 5

0
(a) Show, by means of a counter example, that Statement 1 is not true. 2\
(M) e
Statement 2: When p and ¢ are consecutive evenintegers ¢° — p° is a multiple of 8 ;::%\
(b) Prove, using algebra, that Statement 2 is true. gi
“4) -
(,us.as_hm\ owd ecror) >
co 3 3 N . ’> .
o P~ s \ S o
\I)\ﬂ!ﬂ a,= 6 : vz \ ]
1T 3
6 -7 l\‘-‘ 5 1\5
WS s o mulkgle of S
h e, i s = =20 +2

Than showo 9~ > is o olkple of &

(An12) - (20) - Sn°+ 2’ + Jln + 8 - 8n°

//’ = Ak +24n + §
lcwmm;u!ﬁ;m“.m =8(3nt ¢3n +1)
{ So %3—93 is o, mlkigle of &

D> nf2” & B2 % 3a(2) %2 v Ix[)%0>
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Question 17 continued
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