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Answer ALL questions. Write your answers in the spaces provided.
1. The point P(3, —4) lies on the curve with equation y = f(x)

State the coordinates of the image of P under the transformation represented by the curve
with equation

(@) y="fx=2)
Oy

(b) y =)
0y

(©) 2y =1f()
(d) y="fx)+4
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Question 1 continued
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In this question you must show all steps of your working.
Solutions relying on calculator technology are not acceptable.
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> (=]
~ 9] %
Figure 1
S 3
Figure 1 shows a sketch of the curve with equation y = 2x* + 3x and the straight line with g er.:
| :
equation y = —x + 3 9| -l
2 < T
= ;
The line meets the curve at the points P and Q, as shown in Figure 1. = E
2 o
(a) Using algebra, find the coordinates of P and the coordinates of Q. 3 =
®) B 5
1 s
(b) Hence write down the range of values of x for which 2x* + 3x > 5% +3 = 8
(2) : ”
As ki meet, equwe looth ir_equahons r.
t
%43 = Lxt+3x
L) (earran o fer u he €quahio,.
- T
—; . TX +3 2x +SzD-L o =
1x L) 3= UxPeSx ¥ S =
[ 3
-3 (>, 0 = Axts2x-3 ¥-3 g 2
L (o zuxtesx-6n2 = £
\ 5 &
. b s
3) Fa nse r - -~ "3‘
3 = B
Gxt+85x -6 =0 s (@)
= Z
Fachrise : ("*1‘3)CI+?_)=0 E 9

SQ\VQ : o Yyx-3:=0 °* A+1L<-o

"lﬁ -.3 - x:‘l
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Question 2 continued
Pis in 2™ quadm/‘t) O)
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WVAAAAN 2
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X £-2 * 12/%-

(Total for Question 2 is 7 marks)
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3. A curve has equation

x3 8
y==—-4Jx +=, x>0
16 X
ody o
(a) Find —— giving your answer in its simplest form.
dx
3

The point P(4,=2) lies on the curve.

(b) Use the answer to part (a) to find the equation of the normal to the curve at P, writing
your answer in the form ax + by + ¢ = 0, where a, b and ¢ are integers to be found.
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Question 3 continued
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4. In this question you must show all steps of your working.
Solutions relying on calculator technology are not acceptable.

(i) Given

4a
F = 32\/5

use the laws of indices to write ¢ in terms of b.

(i) Solve the equation

3x=x2 + 14
giving your answer as a simplified surd.
Ua
1) (U rewrite 2% 4 ler er

“4)

(&)

a-3b ()

0y
['q ] £21)Q i 2‘\1 _ i’.ﬁ _ 22
zsb 235 _931_ 2 3b

® ndicies amile :

@ rewsite UL in terms of pousers of 1 -

2942 = :25412: = 257 2{2 = 2‘12."' ..- 2.51% = 2%
@

1]

Y c . c ‘
@ indicies rule : 'JZ'” a‘ @) indicies cule : a." % 0L ob*c

walke ~ otner.

~ 20w3|o ) l‘:-_ N

4 G e L3y d2

] 2.
a: 275 L 1.g5),

. &4 =1.5b +72.75
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Question 4 continued
féarrange Lo nect -
~ 3¢ = X2+l
X AT 5 3x- x..r‘ = Wy 2 -x3
P 4 ( 3- = 14 4

- o y ¥ (3-03)
3-4
@QMALLSQ_MMAL\'_‘QM)LM

oz A% ¢ (3407)  14(3443) < M (3+dT) - 14 (3443)
3-47 ¢ (3-»&.)4&)(&[2@4&%7

= 1(203447)) = L(3+42) = 6243
7

(Total for Question 4 is 7 marks)
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Figure 2
Figure 2 shows the plan view of a design for a garden pond.

The pond consists of a sector, AOBCA, of a circle with centre O, joined to a triangle AOB. o <
Given A0 = BO = 3m and angle AOB = 1.25 radians, g % :
G Cagivs N ) MM':S" . : g 2

(a) find the perimeter of the pond, giving your answer, in metres, to 2 decimal places. e ;
4) Sy s

& M of pond is the Samedephe = e

Given that there is a uniform depth of water in the pond of 1.5m, 2 - g
e S
(b) find the volume of water in the pond, in m®, to one decimal place. el g
n o

f=3m

) b0 %

p=2m —]25 o &
G qﬂalz 'n o ciccle is 21¢ £350°) = <€

S: 3 (2n-1125) = 15.09955... £15.100/2p 5 =
s G
E <5 e

Q@md_&aawm Cosine rule Pure Mathematics P1

Mensuration

st : -l' ‘_ 2 OA o co S < 0 Surface area of sphere = 4 712
h C Area of curved surface of cone = zr x slant height
. [- |
Cosine rule
O a*> = b* + ¢ — 2bccos A
\ c

10
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Question 5 continued

AR = 3°+3%+ 2(3)(3) Cos(}.25)

AB® = 12 .32u)4..

AB = AIn.3241.-=3.510583... % 3511 (3dp)
.-?

@ F.'nd Total ?er-'mew :

(Y

= 15.100 + 3.511

? Ao QESQCQC:A='1(25

.ﬁ
/\
4%}? = -1.2
9’7Q

< .64
N 22.659 (34p)

(@) Find Area of triangle AOR.
Acea of & j’.n‘ona lg‘{ A= "‘; abS;nC “\%A

A 2 3
e b:08 =3
; (= <pog=125

3
O A: = ¢x3x3xSinl25:4.2704207... ~ 4.270 (3dp)

a) Ar +(2)=22.659 + ¢.2.170 = 26.929

) 919 x1.5=40.3935 ¢ 40.4

e ——

© \olume = 40 .4 i Ciop)

(Total for Question 5 is 8 marks)
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P(-5, 8) (7, 8)

R(-1,2)

=V

Figure 3

The points P(=5, 8), O(7, 8) and R(—1, 2) form the vertices of a triangle POR, as shown
in Figure 3. The point M is the midpoint of OR.

The line / passes through M and is parallel to PR.

(a) Find an equation for /, writing your answer in the form ax + by + ¢ =0,
where a, b and ¢ are integers to be found.

(C))
The line / cuts PQ at the point V.
(b) Find
(1) the coordinates of N,
(i1) the area of triangle MNQ.
(&)

Q&L@@M line PR»&:"MQM{W_?U-;‘!?-
%8) :X_‘_X- 2

R(-1, 1) m:=3-% - 6 =- 2 = qadienrof 1ine T
=5-(-1) -4 2

in 00rd\

/. R }
. x lﬁx v |
Mis midpoint of QR . midpoint : ( L ==

! | B

12
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Question 6 continued T+(~) 3+2 4 106
| 2+ =17 2)*(3 5)
R(1,2)

. M(3,5)

O Firnd @quakon Of line uSing Line paﬁsm '(’kmuﬂ\/ (O\ b)
d' aradient YW . P P -
Qcmnhm ( 5-— ) ) = - O

M (3,5)
(0 =

\ _ , 2 3
M,.-g",. 5 : / —=-

—
—
—

w 1.»0

[ >
@MM@M&M«M =0
J

_E : -3 .
X )1\4*‘\0' -3(x-3)
/2\1"0 - ’3&“’q -~

3% G atatx-1p=9 ¢ *3x

Y
-9 (319+33 19= © l)"q
g S%Msf! c:-19

o, = 5= -l
(3—‘%) = %(S’DC-('O)L)‘) o
v~ = A - (-s vy -Coacdinate
y-¢& =0 PQ: Y= 8 §

U .00 L0 0 0 0 Turn over »
S 6 301 0 A 0 1 3 2 4
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7. (a) Sketch, on Diagram 1, the graphs of [w\;“ is d eqrees
(i) y=2cosx, —90° < x < 360°

(i) y =tanx, —90° < x < 360°
“)

(b) Given that n e N, deduce, in terms of n, the number of real solutions of the equation

(1) 2cosx =tanx, —90° < x < (360n)°

V3UY SIHL NI ZLIHM LON-OQ
DO NOT WRITE IN THIS AREA

3
(ii) tanx ==, =90° < x < (360n)°
2

Diagram 1

NG
AN
N
© VANV SIHLNI 3LMMIONOd

(If you make an error there is a spare copy of Diagram 1 on the next page.)

N e : ysz ; a3z 2E0. S &
This Meaans ' : Ly- r ©
=z Co Ikp . X=( ‘oates

U = (oS

)
:;:Q.
Jrewm TN 5
f N—1r—f— jjj§f :
o
Z
T

- 6o % 10 /970 360

Mackschome :

DI DRI
KK IRKRKIRRKRKKK x / ,

E/E -: 180 ;/360 4 / 38885 /
o A

1o 1/ /

9o
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p
Question 7 continued
o = b};)icoum:r. - .
g & in_ (eaion o £x <360
< Ie% AN A~ 4
9 o . |
s E y” ’ ’ o g N o
g E I I W—U%Mﬂﬂs‘
m w AR\ /
- o £
g = -40 £ x¢(36on)
5 ok / =X
5 o8 [ [ 2
m O [ ’ To D&-&s«d-’&é@-@é?&q)—.—u\u%—bfn—
= a -
Numbes Of Solubanf = 2 %N
-~ An
2 o 3
e 52 Il\ tand = - =
) <L 7 &~ . d < () o
o S , n rP%:OI\ O <X €360, fFor ovey geaod of 360°
S e v 8 .
9 0 - ) I, I’ (4] o .
= oF /. / in reajon -490 £ x$(360v\
2 =z v T
—l 30 -90 9 0 0 0
i - I A x
z g 35 k/kz) o J&G‘M 260 +o (360,\) , ulkpl by A
= 5 NI , Numbes of Solukans = 2 XN
1 1 °
z 2 WCLUOE I Selukan Rom rgion -90°€X S 0°
ol 20 +1
SR VA
B 4
j[ﬁ 3
5 2
= 1
o >
<t —90° O 90 180 270 360° x
b4 -1
=
k= -2
E
= —4
=
5 Spare copy of Diagram 1
Z
g (Only use this diagram if you have made an error on Diagram 1.)
= Q7
(Total for Question 7 is 6 marks) _]
|\ J
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8.
VA y=1(x)
/ I\
0 >
Figure 4
Figure 4 shows a sketch of a curve with equation y = f(x), where
f(x) = (x +2)(x — 10)(2x — 3)
(a) Deduce the values of x for which
f(x)>0
(2)
(b) Expand f(x) to the form
2x3 + ax* + bx + 60
where a and b are integers to be found.
3)
A copy of Figure 4, called Diagram 2, is shown on the next page.
k
(¢) (i) Sketch, on Diagram 2, the curve with equation y = T + 60, where £ is a positive
constant. You must show clearly the position and equation of the ‘horizontal
asymptote to the curve.
(i1)) Hence deduce the number of real roots of the equation
k
f(x) = T + 60 where £ is a positive constant
“4)
a ind Cnbical Vaiu
when f(x)=0
(L+2)(A-1)(2x-3) =0
e X+2 =0 e X-10=0 ° QAX-3=0o
A X == X oz 10 2x =3
: =3
A=3
16
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anol _1n hhes :

Lex)> 0

(X+2)(X~16) 22t -3) >o

v vanen X js 1 less than =2 XK= -2 Sushme inko equobon Cleck. ¢

in@quﬂﬂam_uggajse -

(3+2)C2 -10)((2)-3) >o

-7 >0

T 3 ; 5 T - - -

> owen X js 1 less than 10 - =9 Subskme inko equohion$ Clheck. ip
inequaliM is e oc palse-

(4+2XC9 -16)G(9) -3) >o

-(65 >0

Thic s F . T °. . 10

]

=4
. K= T Subsknie ko equohond Check jp

oPjw

y wen X s 1 pore than

. A . AN
m@quolnl:} IS du@ or Palse.

(5 +2)C - 10)G/5)-3) >o

-&7.5>0

_ TMwris s FALSE - o CAwaoT pe Mor® #hon

wlP

L x <%
X1

logqualities o : o€ >-2 X DIO, RN<E

2
X >-2 ¢ X <Y (an fom onei@u%ﬁﬁ@am%m#
3

X >-20 > S =L L&x L

Miw

2
e
—-2<.x<_3_. { x>0

), QX,PGndfnj brackets :

fex) = (+2) (x-10)(2x-3)

£x) = (17 s2x-102 -25) (1%~=3) = (% -8x-20) (2x-2)

FOO) = (x*-8x-20)(2x-3)

= 33y 1622+ - Hox +60)

—— em—— AR SN

=293 -19xT - 16 % + 60
NANANY
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Question 8 continued
2 fx) = Lo- Vo t-162+60 a<=-19 bz=-16
C)i) momcng out i
i \ A 20
3rapk of U : o \\ 5 =
e - -
b
e o\ S
( A ’ Ic
for _y= K 460 Q)L  qle)+ 6oz K osen
X J x Vv o
Transiakion : horiteatul Sheida by Kk ¢ ‘{62) +heve up by
< J
60 wunits -
Ve rhiol qsaamte: X:=20%XK = XN:=o
hon 18akql asymploe: § 20 +60 = 4=60
[} J . ~J
Markstheme : 4 y =)
Sl 7, v
N / N/
Diagram 2
I\ éal S humber inkorsecti
w: K 460 s 2x¥ 19yt lex +60 = K
A AN
: © L @ / 60 7 intersections
— / 2 cont cones
N -
(Total for Question 8 is 9 marks) _]
_ J
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Figure 5
Figure 5 shows a sketch of the curve C with equation
4x? + 9y? + 4xy = 64

The curve C crosses the negative y-axis at the point P.

=V

The line /, has gradient 2 and passes through P, as shown in Figure 5.

(a) Find the equation of /| giving your answer in the form y = mx + ¢, where m and ¢

are constants to be found.

The line /, has equation y = 2x + k, where k is a constant.

A3)

(b) Show that the y coordinate of any points where /, meets C are solutions of the equation

12)° — 4ky + 12 — 64 =0

3)
Given that /, meets C at two distinct points,
(c) find the range of possible values for £.
P C))
X iy - XsSO-
Sv\ N =a i Hon C-

C:4x? -t-q57-+ ‘IJM 6%

Y L°31'-f°|u LY '-l(om 6%

;‘L

9y?= 4 — yt:
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Question 9 continued 6y

yt= g
NEEIL
3’:% 8
"P.‘ 0N ~ -aX:S 3(0 - ""3'
J P(o,-%R)

iPnl:M
g eqv\mh'm: (5—\0 ] = M ( x - ) D

» Y= lx - ¥

b) Subsktute

Y
v

LX+k opl inte eq'tmh’on C

\1
J
= LX+K —» ‘L('-\—K)

C:4%x* +92%4 4oy =64

v J
g(_'-(,‘ - ))"- 3”1. ':t= ! -
K + -+ (T -

'-I(-a(q -‘qu»k‘))ﬂq +2y(y=w) = 64
,(%}";?.kﬁimg +‘|u“‘- + 2'4 - ‘LM s 66

:,t-},g:j + K> ...q%t.. zat 13:] (AN

— AAAAA T e—— WAAR

J
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Question 9 continued
12y =YKy +k* =64
o4 [ —= AL )- ¢4
\y 1y —tky + K> -6Y 20 v

S R -'-l-k:j +K*-64 =0
V)

C iSh int
_ drscriminaat rule b%* Yac HO

two teal f oot:s Meons that  when the equation of A
CIM\n 1S Ouua\ + lo\:\ < =0
~ discrimirant ~ is 2= 4ac > O

I24% —% Ky +K*6%=0
=J —J
2-4ac> o

("‘K)l— &4 (12) (kxew) >0

l6k* - 483 k* +3072 > O
~-32Kr +3072 >o

SO\VQ “'b ;and Crih’cgl values :
g&é&&@l_ywi
:-32 />- -3k = -307T . <+ =32
o K = 96
K z+96
K:+flexe =+ [16Jd6 = xuJ€
it es K= -4 K,: +ufe
K, < K < K,

Nh‘fe Kg < K)_

-4z < K < 4486
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Question 9 continued

Q9

(Total for Question 9 is 10 marks)
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- 2x —1 . .
10. (i) Find J T dx writing your answer in simplest form.
4/x

(i) A curve C has equation y = f(x).

Given

* f'(x) = ax’ + b, where a and b are constants
* the gradient of C at the point (3, 5) is 4

* the y intercept of C is —5

find f(x)

) @ (ewsnte into form easier {'or mte mtmn
2x-1 = 2N - _‘ ( (— e
4% qﬁc ‘N’a’t 7w YR

(2 W _ %rs'c (2 ac"t) ( ;-
@indicies rule : rza

(i) () (1 ) (35
=fL o2 (1,1 @) indicies rule : __Q_b = Q-c
(?. ® 4 x"z) Q¢

1 2 ‘IL Iz'” '/cﬂ
]’;' "'-%-xvzdx =l:(‘/l-u ) (n,d.. : :l

sl _ i
3 2 T DON'T FORGET or will Jose 0 mark -
. ¥. Y,
s _i-q_ 1’.. '_1 Y4 C
3 2

C))

C))
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Question 10 continued dicerentiote
it) Poye— f'ix

P'esy =axt+ b

F102) = a3t +b =
96 + b = & /i\
-/

(23 4b(2)=-5:=5

9 + 3p-8=5

%a+3p =16 @

)

lve ¥ o} ruin to
values of & 4b.

® 9a+ b =4

® 9a+3b =10

9a +3zio

Qa + b=y

O +1b =6

b =23 352

J
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Question 10 continued
Qo+ b=y Subshiuke h»3 o pind a- &
pa ‘10 +3 = 4. g
"3L), 9a = | ).)'3 =)
9 L) a = ‘q"' L)":q §
m
‘ e
S Qo= 9 bh=3 5
T
(7
>
@ {‘\l.f\ds -‘PCX) . )
£ = Ax® 4px -5 =
3
1
a=g b=3
foxyz /3 x3 a3 -5
3 3
S0
s =
~ f) = 25 X +3x-5 §
e 00
&
B
B
o
0% 11 )9
LM
2O
S
2
=
S
P
Quo | =
I b s
(Total for Question 10 is 10 marks) 52
TOTAL FOR PAPER IS 75 MARKS R
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