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In this question you should show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Using algebra, solve the inequality
x'—x>20

writing your answer in set notation.
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(2 -5)(x +4) >0
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In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Given

9x—1

3y+2

= 81

express y in terms of x, writing your answer in simplest form.

3
- 2 _ ¢
7 = 3 g1 =3
'32(7--'\ - ?'-f
29+ -
S
32(3-:‘) =(9 2y _ 34

2(x -1) (Y r2) =

Llx —2 -

L

-2 =Y
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3. Find

4

—4
Mk
2x

writing your answer in simplest form.

(C))

% %
e

2
O v %
S [ -C KL XS

POeevar g9

KBTI

 — X s
fotol 08

S5

4— b

X
%
%g%?
BEE
oodesete?
EIRRLELELS

X
XX
5
0.0
0.0
XXX

OO
X
oo
St totetetese!
dototetetoteds
IR

0
%
9%,
.0
o9t
o208

<
0%

pesese
K&
o205

OO0
X
s
RS
2K

P

QA

Se%0%e!
s
b5
%55

18
e
2

S
bty ® 1%
WS
g X
8

SERELLS

%

boss ~ 12
SILLS,
XS
SRRRRR
RRKLKS

KK
SRKEK
DeSototele

P 6 6 5 8 5 A 0 6 4 4



0RRLRS

5%

(9.0, 0,00, 0.0,
IR
S
2R
CIIRIIIKKS
0‘00 0.0

ot
55
2
2

3RS
SIS
R

Question 3 continued

3@%; ﬁ?
éﬁsg% 5.
R %

XX
XRX

%5
35
\;

e’

00

F
%

oo

bo%?
W
S
¢
be%!

D

s

P
K3

XX

XL

255
d§%
s
Al
o
2029

SR
S
SRS
00%-4 0%
o e
0% 9008

ppetete
9% &
<K
S0ie%s;
RS

53
gﬁ%@
M
I
QRRRR
0%6e%%

%
258 %

SRR
G0

255
5

X

$95%

<X
XX
2

.0
QL
25

58

baseseses
SR
ototets!

0.’
555

0000

08888
XX
XX
X
oo}

%
IR,

0.0,
o
R

oS
o
X
%%

5
S teotetete!
podetetelels
00X
LK

e%
%

XX
6% %
0%
XXX

b0

R

8
%

RRZRKR

%%
0 %%
L

X KK
R

kS
S5
SRS
SEYXS
3&@@%
SRR
QXK

LKRKK
PRSKRIRIBE:
PR RIRE,
A rSesesesess
ZRRLREE

0%
%
e’

2
=]
o

XX
D

Y5

3RS

XX
&

oo
04 A
%5
%

XX
%

&<

%

X
(95
ib
%
KR

ol

L]

Iale%

-
5
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. [In this question the unit vectors i and j are due east and due north respectively.]
A stone slides horizontally across ice.

Initially the stone is at the point 4(—24i — 10j) m relative to a fixed point O.

After 4 seconds the stone is at the point B(12i + 5j)m relative to the fixed point O.

The motion of the stone is modelled as that of a particle moving in a straight line at

constant speed.
Using the model,

(a) prove that the stone passes through O,

(b) calculate the speed of the stone.

2/ N\
02,5 )
- m- 1~
- 3(7_—1,
= §-—-jo
(-2%.-)0) 12--2Y
=~ )5
3¢
4-4, =mly-2,)
lj -8 = —{S—S_G—CL-'I?_)
3¢(y-5) = 15(x -12)
3¢y —lr0 =155 —IgoO
B-Q\j = /Sy
- /S
J =zl "
=06 S pasies fhrouj k0.

b/ displacement (7<)

P 6 6 5 8 5 A 0 8 4 4

A
2 S
di;}-ame_ = 36?— t /51 A

26

2

3)
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Question 4 continued

Aistance = || 3¢* +1§5*
=39 m

Speed = _f_l‘ - __3:1_ = 9.78 M//.S
L 4

(Total for Question 4 is 5 marks)
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10

P2, 10)

Figure 1

Figure 1 shows part of the curve with equation y = 3x*—2
The point P(2, 10) lies on the curve.

(a) Find the gradient of the tangent to the curve at P.

2
The point Q with x coordinate 2 + 4 also lies on the curve.
(b) Find the gradient of the line PQ, giving your answer in terms of /4 in simplest form.

3
(c) Explain briefly the relationship between part (b) and the answer to part (a). 0

a/ jzjf—z
,"(i—_é.x, ,7(1,{0)

dre

whene =22 .f‘_ﬂ—= 6(’-3

d}' = 12

—

2, +h), (3(2tL) —2
o e (erm) sany o)

e Yi-¥,
Lo -2,
= 3(z2+tk)" —2 — 10
2t h — 2
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Question 5 continued

= 3B(2+t)(2+rl) — )2
L

= I (4 ra2lrob+Lt) —1)
hh

= 3( %+ gL *L ) -1l
L~

= )2 #+ )2 + 2Lt —12
L

= ) 2L + 3L*
L

¢/ 74 5 28 g—d“s Cbyer Jo 2e50 A=
aro.lli-h t C:)— N [/‘/\CLL)a{J’S Cleser +-
7‘1,“& 5 ~adientr o) haa -}—.-_Aj_u.'i- ( et 0~>

(Total for Question 5 is 6 marks)
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In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

(a) Using algebra, find all solutions of the equation

3x° - 17x* —6x=0

3)
(b) Hence find all real solutions of

3(y-2)'~17(y-2)' = 6(y-2)"=0

3)
2.
a/ x( 3z —/7::.—6) = o
2 (3x+D)(=x —6) =0
VA 7/
x =0 1-"—'-/‘3— x = 6
2
LI chamge x  iak (4-2)
(9-2)" =0 (y-2)t=-L (4.2)% - ¢
~ < 7 7 I \,_J P4
y-z =0© X y-2 =2
Q=L MDSD[. ﬁ__

12
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Question 6 continued

(Total for Question 6 is 6 marks)
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. A parallelogram PORS has area 50 cm’
Given

*  PQ has length 14cm
* QR has length 7cm
* angle SPQ is obtuse

find

(a) the size of angle SP%( in degrees, to 2 decimal places,
[/

obiu>e 2

(b) the length of the diagonal SQ, in cm, to one decimal place.

)
P I¢ean &
p A
/cm 9 §CM )
2 6ecm
R

S
Area of ‘f:r;am.ale.’—" ’li'a—lﬁ?w-l.

25 =S (1)0y)sin ¢

é/ at = LY+t — ILe cosh

\l

()"« ()" = 2023 y) cos (14 9.5 2)
= Lr/?,57...

a = 20 Vcm

14
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Question 7 continued

(Total for Question 7 is 5 marks)
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g(x) =2+ ax)’ where a is a constant
Given that one of the terms in the binomial expansion of g(x) is 3402x’

(a) find the value of a.
“4)

Using this value of a,

(b) find the constant term in the expansion of

(1 + %)(2 + ax)®
X
3)
Iy

?45(2)3(41): = 5402 x
¢48a’ x° = 34621

448a° = 34062

6(5- = 223
32
- g
R

(2 +'( ,1)1 ()G R (R +
OLEIN
— .\
(Frg)(ae - e’ )

Constant Fems - 2%+ % ( 8(.4(7'>Lf OTV %)

"’ R 000 O
P 6 6 5 8 5 A 0 1 6 4 4
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Question 8 continued

(Total for Question 8 is 7 marks)
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9. Find the value of the constant &k, 0 < k£ < 9, such that

9
idx=20

e Vx
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Question 9 continued

(Total for Question 9 is 4 marks)
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10. A student is investigating the following statement about natural numbers.
“n’ —n is a multiple of 4”

(a) Prove, using algebra, that the statement is true for all odd numbers.

@
(b) Use a counterexample to show that the statement is mot always true. .
a/ pdd  number : 2p + |
[22+1)° = (20 +1)
(20+1) (2ar1)(2a+1) = (LaT1)
(4" t2n c1av1)(Zas1) = (24 +1)
(ten? + Gn +1)(2a+1) = (24 +1)
R +4ntr8nt a2 | —2n — |
gt t 1247 + Gn
(22 3+ o Mulbple o) 4
la/ what =)
(2)° -2 = & (noFa mulbpe of &)

20
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Question 10 continued

(Total for Question 10 is 5 marks)
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11. The owners of a nature reserve decided to increase the area of the reserve covered by trees.
Tree planting started on 1st January 2005.
The area of the nature reserve covered by trees, 4 km’, is modelled by the equation
A =80 —45¢”
where c is a constant and ¢ is the number of years after 1st January 2005.
Using the model,

(a) find the area of the nature reserve that was covered by trees just before tree planting
started.

(1)
On Ist January 2019 an area of 60km” of the nature reserve was covered by trees.

(b) Use this information to find a complete equation for the model, giving your value
of ¢ to 3 significant figures.

C))

On Ist January 2020, the owners of the nature reserve announced a long-term plan to
have 100km’ of the nature reserve covered by trees.

(c) State a reason why the model is not appropriate for this plan.

(1)

o]  when ‘=0 A= 80 -45
= 35 ket

L/ =14, & =40

749¢C
&4 Se = 20
q9c . 20
e = s
$C g
€ 7 T
\*

Itc = ln =

— ! Y _
c* s = —0.0577

P 6 6 5 8 5 A 0 2 4 4 4
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Question 11 continued

=0.0577¢t

A= %o - ¢Le

¢/ The MoXmuMm  cved ;abr the mokel ;5§ ka"

R

5

2

8%
0%

(Total for Question 11 is 6 marks)
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12. In this question you should show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(1) Solve, for 0 < 8 < 450°, the equation
5cos’ 0= 65sinf

giving your answers to one decimal place.

C))

(i1) (a) A student’s attempt to solve the question
“Solve, for —90° < x < 90°, the equation 3tanx —5sinx=0"

is set out below.

3tanx — S5sinx =0

sin x

3 —5sinx=0

COS X

3sinx — S5sinx cosx =0 .
— sliwrdaY Lew e
3—-5cosx=0 .. .
AiviAecl loj S\r'\DL’
cosx=2 Lectorise 1~ e A
5

x=53.1° 60-“3 | Selekon
PDU-\A

Identify two errors or omissions made by this student, giving a brief explanation

of each.
(2)
The first four positive solutions, in order of size, of the equation
3
cos(5a +40°) = 5
are a, a,, a, and a,
(b) Find, to the nearest degree, the value of a,
(2)
2 LA~
: - . 05%6 +5in 6 = |
) 50050 = Csin O (o5°6

6’(1—55/\16) =6 sin 6

£ - ES;ALQ - 65:'/\—9
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Question 12 continued
O = 552 p +bsinb - 5

5.:.';9 = 0.56¢ S.'/L@ - ")766
X

Nnes SOV

B =s;a’ [D-Séé)

= 3¢.5°, )ps5.5°, 39r.5°, &L

- — ovlolf
VM_S-&

M) 1) —mea Shhoo\dh As¥ L~owue  Niiah 20 ‘O_J

Sia ~c .
T_\/-ZJ S\-—\.-‘-‘\C* o~ ‘@DC)D""-.\-E"L }'D 3'\ Je .

S~ 1('3 - c_maL\ = O

2) T‘HZJ en |5 —f-ouﬂol | seloura-a
—53.)° S odso o soloRo~.

3
L) cos(Sx +40) = =
S« +40= §23.) , 306.7 ,41/3. ), €609

a, a, A A

666-9 ~40 = )25°
5
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13.

>

log 4 4

2'25 \

»
Ll

log,,m

Figure 2

The resting heart rate, /2, of a mammal, measured in beats per minute, is modelled by the
equation

h=pm
where p and ¢ are constants and m is the mass of the mammal measured in kg.
Figure 2 illustrates the linear relationship between log, /4 and log, m

The line meets the vertical log, / axis at 2.25 and has a gradient of —0.235

(a) Find, to 3 significant figures, the value of p and the value of ¢.
3)

A particular mammal has a mass of Skg and a resting heart rate of 119 beats per minute.

(b) Comment on the suitability of the model for this mammal.

3

(c) With reference to the model, interpret the value of the constant p.

(1)
a/ J‘- ML+ C

boty,o Lo = = 6.235 Logo M+ 2.25

-0.13§

|al"-: (ﬁjle + 215

o038

og b = log 7 = g s

L~
N e

P 6 6 5 8 5 A 0 3 0 4 4

30

V34 SIHLNI ILTIM LONOd

YIIY:SIHLNEILIIM TON-Od

VISV SIHLNEILIIM ION O



PSP S >
TWR:I\TE\! Rotototek KK SISO N FEINET i
RIS IRRRIIGERIRRIRIIIILLLLL: aSotetetessstatetnaetuateatatoatratoatetairetosaetriitiotoloesriaeioieorinue

AKHXAKAAKARARAARARAARARARARAARAARARARNR XHKXXKX XX X X X X X X X XX XX XX XX XX XX

X, KX,

XK
>E Iyl :
O

S%etetetece:
KKK

SRKRXKL

X2 \/:

5% X
%

Question 13 continued

b/ h=178(5)

= 121.9 lol?M

)2/7 1S cloje Mo 149 Tlhe Maa(&l SLeeans

s Mf_f‘ alle.

C// ID JS  The Lieot rote e'L - Moo/
k-ﬂ'ﬂ [ redd o!'- IKJ
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14. A curve C has equation y = f(x) where
f(x)=-3x>+12x+8
(a) Write f(x) in the form
a(x+ b)Y +c

where a, b and c are constants to be found.

3)
The curve C has a maximum turning point at M.

(b) Find the coordinates of M.
(2)

VA

\

=V

/ ) : \
Figure 3

Figure 3 shows a sketch of the curve C.

The line / passes through M and is parallel to the x-axis.

The region R, shown shaded in Figure 3, is bounded by C, / and the y-axis.

(c) Using algebraic integration, find the area of R.

(5)
£1)=-3x1412.1-¢-?

RRREES

LS

= =3 —gx) + 8
{ /

= =3[ b —2) —y | +
LN =

1

—3(x-2) +12 +%

0

- 3(x -2)" + 20

) R T S0 0 0
P 6 6 5 8 5 A 0 3 4 4 4
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Question 14 continued
L/ 2,20)
7

CI A”CM 0\/ r‘ef-‘-w\ql( = 2-x20
L  § u . 1
= 4D v s
—

™~

-3, 4+ 122 +3 d=x

No

-
[

\

S
[*1 + 6 + 8x
[»]

\ﬁ/’

\

—(2.)3 + C,[z)" «rPLz\,‘\) - (;-(933 rL(b)l +% (o

= 32 wni’®
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Question 14 continued
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15.

BN
C
!
P
0 >
X

Figure 4

Figure 4 shows a sketch of a circle C with centre N(7, 4)

1
The line / with equation y = gx is a tangent to C at the point P.

Find
(a) the equation of line PN in the form y = mx + ¢, where m and ¢ are constants,

(2)
(b) an equation for C.

)

. . . 1 . .

The line with equation y = 3% + k, where k is a non-zero constant, is also a tangent to C.
(c) Find the value of k.

3)

05/ /d/[] i) ,per'pc,m/fc.w/qr I [
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Question 15 continued

L/ ]O S where ‘7: ?‘1 daol j= - $Ix 25

1aFeriect
’KL—JL-—— -Sx + 285
L&-x = 25
<
x - 7.5
|
5:7(7.5)
—_.2_5
(7.5, z.s)
5 2 - C-Crﬂ"rLJ
(= —2) + (7—&,) =r (7,L,.)
/':1‘,—"'73’L + (;‘j._Lf)z —‘_(7—
(7.s-7)" + (2.5-¢) =y¢"
. - S
r -

(',/ 0.t

6.5.55)
7 e
a.S
Yo

J :é__y_ T‘K ﬁo-e,s +btlcu‘-jL\- (6~§,5_.S)

(7.5 2.5)
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Question 15 continued

J—s5-5 = L (< -¢.5)

0
b
[
N
N

Sy —/6.5
JJ

?q::g-l-_lb
J

- 15
d =T =

S
%
ogre

%

QRARKKL
00005 %%
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Question 15 continued

(Total for Question 15 is 9 marks)
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16. The curve C has equation y = f(x) where
f(x)=ax’+15x* - 39x + b
and a and b are constants.

Given
* the point (2, 10) lies on C
» the gradient of the curve at (2, 10) is -3 01),.
o~

(a) (1) show that the value of a is —2

(i1) find the value of b.

(b) Hence show that C has no stationary points.

(c) Write f(x) in the form (x — 4)Q(x) where Q(x) is a quadratic expression to be found.

(d) Hence deduce the coordinates of the points of intersection of the curve with equation

= £(0.2x)

and the coordinate axes.

“C[x)——axS-I’ 1§ — 9% t b

(Z, /o)

16 = %a + 60 - 7% +

28 = Xa+LJ

[y = 2ax" +320x - 29
wher x=2  f'(a) = -3
— 3 = Ba(z)z T 3o(2) — 39

3 =124 + 2)

P 6 6 5 8 5 A 0 4 2 4 4

/o = a(l)z "'/S—(Z)L - 39(2) + b

C))

3

2)

2)
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Question 16 continued

b/ ‘f'{;,) = a5 +30x - 29
F’(I) = '—éxz' + SO0x - 89

A} ,"MH DV\M—) F.,',,\\" )'s wlhe e -Fl(l\ — 0
—f{x* + 30x - 27 =0

}41" Yac =

- (30)" - 4 (~¢) (-32)
= -3y

L= - Gac L O o o Ne Sole b oas
(/lo f?"ﬂ""fonn/] fa;r\‘l'—i—)

5/ “‘:CI):QI—Z* JS_I.L"'}ﬂJL,Tb

F(I) = _st +/Sx" — 39« + 44

R O TR O .
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Question 16 continued

— 2 + 7 =11
xz — 4 l -2z "’/.?_1Z -389x *+y4y

_L-’-:s + 2"
721 —3_71
7z —24x
— 1) +4y
- /lx + ¥
o

(ot -4¢)(-22 +72 -n)

By
Al
o

t

/ —F/x) C . o35€) Y St £ = O
whe 32=0 g = 44 (O/Lr‘f)

Cross€s 2  wlhan =0
o = (1 —Lp-\( it + /= ’ll)

2z =y No ssls L*Yac <o

— (%0
‘F(O.Z;.) Crosie) Y cwil ol co/’-rLlf)

F(f%}_) Crosi€s X oS M’_(’_Z:i)‘
L

Mu”'if‘ A

Uardl'\"‘ ‘01
5

(Total for Question 16 is 11 marks)
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