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1. Given that

Gp) x2pg* = ap'y’

9
(@)
find the values of the constants a, b and c. =
4 4 4 2xl-{® 3-@) @) 2
(3p2)" x 2pd9% = 3'p'9"™  2pq° 2
m
@ ndiCies (ule Ql:c = ‘:Qb)(' - (oc)b ;
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Question 1 continued
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2. f(x) =3+ 12x - 2x°
(a) Express f(x) in the form 8
— b(x + ¢ =
a—b(x+c) 9
where a, b and c are integers to be found. %
3 o
. . : . z
The curve with equation y = f(x) — 7 crosses the x-axis at the points P and Q and<crosses e
thewy=axis at the point'R. é
>
(b) Find the area of the triangle POR, giving your answer in the form m Jn where m and m
n are integers to be found. £
Q)
Q)Lumﬂkb'%_thz_s%ua@ At \“,I’ x*+ bx +C
£(r)= -2x* +12x +3 -
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Question 2 continued
= £() -7 latkien Y own

vel 2% ets . ; - in aluos.

FO0OT = (2\-— 2 (x —3)’i) -7

“ Pex)=7= 4-2 (x-3D*

@?ind point K. - Rcrosses y-a¥ig L X =G

£CY-7= 14 -2 ((c)=-)* = 14-2(a) =14-18 = - Y

R(o,-&)

@ Fiad Points ?i}@ Cross x-axis - 3= ftxy-1 20

.(-'Cx)-—7 = M-—l(x-z)"' =0

;14292 (x-D* 20 -

T W S L I R

«‘.-*2.(: (x-D? = -_:i L)-:-z

- = t
foot (),1-3 = tﬁ‘z
15 x 2 3xq7Y 2
et Xp: 3+d7 Xg:= 3-A7
P(34 o 3-J7,0
oo of hieng) X +J7) = (3-47) = 24T
Y ~— P
| et 1.
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Rl | LY o P 249 Q@
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Question 2 continued

Peta of O iﬁw\alg A= Lz bh

h- % Agne= 5 212207 = 407
b= 247 fae 2

“ Prea = HAT wunits? =4 0:=7
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Question 2 continued
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Diagram not
drawn to scale

Figure 1

Figure 1 shows the design for a badge. " MP Same length Sides les
ve
& o S0te § org

The design consists of two e¢ongruent triangles, AOC and BOC, joined to a sector AOB of
a circle centre O.

® Angle AOB =«
® A4O0=0B=3cm fOduS
e (OC=5cm

Given that the area of sector 40B is 7.2 cm’

(a) show that a = 1.6 radians.
G units (2)
——

(b) Hence find
(i) the area of the badge, giving your answer in cm’ to 2 significant figures,

(i1) the perimeter of the badge, giving your answer in cm to one decimal place.

®
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Question 3 continued

bM TOtal Prea = B%e + ﬂﬁsc + Agpe

Acta of bimgle OCBR = OCA - (ongruert=tronsles
)L o S NG

& : = IM -

2

= | : n-16\ - o)...

Curved leagin AR S rB

.3“‘-' 3716 = 4-8em

KQ Gnd IQ%)L BQ:IB( , uSe Cosine rule

Mensuration

Surface area of sphere = 4 7

_j‘tb {eta ook lof Pure Mathematics P1
/

Area of curved surface of cone = zr x slant height

\) Cosine rule b (6]

a> = b*+ & — 2bccos A 6 CM

3.C

2

(e

c
At = ST 4+ 3% - 2(5)(3) Cos Iz-ule) o
R®c? = b4u9on..

BC = M 90l : T 4695w can

J
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Question 3 continued

Poiveter = A€+ Be « AR = L(1400)+ 48

= 19. 6190... ¢
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Question 3 continued
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4. Use algebra to solve the simultaneous equations

y—3x=4
X +y +6x—4y=4

You must show all stages of your working.
Q)
D Cearron -Ix =4

—4%1—63;2%31_
> 7 Y=z He3x

Vv
(7-:2 Subshiuie 5:'—!+31 infto 2nd e%qnh‘on

A4 YT 4 bx - = b
J J

X + ('—H’snr.)z—l- 6x -4 (q+3x)= 4

@_St_mph-h
m + (6> +24yx +16)+ b6X+ (-16-12%) =&

2. 9y 7--c-2~=+le.~+sx -16-12x = &
SAAA~

'__—V\AM

s 10x®* +18% = -
4G 10x? +18x-4 =0 J - H
/'2-(51"4-’1 2) T O -

2 6 Sx*+9x2-2 =0 Y iz
"‘ O A u \ hona iSolve{or X .

Bxt+9qx -2 -o
(5x-1) Cx + 2)=0

Sx-1:0 —» oSy -| = ‘x,=§' o7
X +2 T0 —_— X,z -2
S tate X & = 443 :noh Vol
gz U+3x, = Qa3(3) 2.2 =B b
J Q", Vo.g
Y.z H+3x, = B4 3¢2)= hH-¢ = -2
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Question 4 continued
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m
Figure 2 >
Figure 2 shows a sketch of the curve with equation y = f(x).
The curve passes through the points (-5, 0) and (0, —3) and touches the x-axis at the
point (2, 0).
On separate diagrams sketch the curve with equation
- r‘V\ Y . - v U
inside o f(xfz)c Siohon (Q?-) MOV left by L writs o
£06) Yrocket 2 (=7,0) "(-2,-3) (o,0) £ex) sy | S
WX dinate | (b) y = f(—x) ~ ) . 2
odl > (Rflgchon. OF onginal Cusve /aY-axis -u(ct =5
On each diagram, show clearly the coordinates of all the points where the curve cuts e
or touches the coordinate axes. =
(6) =
(11) VA A
E :
V3 =
(0] p q ;
Y = (oS
| - oS
Figure 3 %5
. . ) ! ] z',“ o 1
Figure 3 shows a sketch of the curve with equation | n M %% g %
IR B 2 &
=kcos| x+ = 0<x<2n s
= keos{a+7) .
where £ is a constant. a
The curve meets the y-axis at the point (0, NE) ) and passes through the points (p, 0) _z.| %
and (qs 0) : é o
Find ﬁ <
e
(a) the value of £, s
(b) the exact value of p and the exact value of ¢. 3)
|\ J
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Question 5 continued

: )q) y= £(xv2)

(0,9)

WMWorK Scheme :

(=7,0)

\ B1 Horizontal translation <«

(0,0) Bl Maximum at origin

Bl (-7,0)

(.-7 ) o)

(-2,9

Mar K Scheare

2,0 ' / 5,0)

-3

(s, o>

(0,-3)

B1 Reflection in y-axis

B1 Touches at (-2,0) and passes
through (5,0)

B1 Passes through (0,-3)
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Question 5 continued
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Question 5 continued

s 4

whenX z 0

S KL (e = K Css
1 c)

(z+%)

|Q&Jc Fx) = Gosx

P Q octur wnen 9z 0

T

y
Y: Gsx orphh, this is {
V) v <

= 2(os (DL-*IE\ = (2 +2-Y
J / 6/

V=
V)
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(Total 9 marks)
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6. The point A has coordinates (—4, 11) and the point B has coordinates (8, 2).

(a) Find the gradient of the line AB, giving your answer as a fully simplified fraction.

(0))

The point M is the midpoint of 4B. The line / passes through M and is perpendicular
to AB.

(b) Find an equation for /, giving your answer in the form px + gy + = 0 ‘where p, g and
are integers to be found.

G answoer in Whole numbers C))

The point C lies on / such that the area of triangle ABC is 37.5 square units.

(c) Find the two possible pairs of coordinates of point C.

q fad: ula = J " Y=

C))

18
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81-%4-1‘3:0 AR 1 9=-6 r=23
A
N~ \C ? lo
M o
[ ] J
C ., ' Aa ;s 37-S  units?

S ‘\"lB Aea of a basgle : Az LR
A

2 points : xr”xz)z*(ﬂ'l‘ﬁzL

2|8 8= ACU-8)+ (1-2) = (1) () < Jiuwa g
= J115 = _IE_
h=|@C]

l‘pl‘\. = gﬁBwI\TC

[
yx 2

l/),_x IS x_A_A_?Cfg'I.S'

, he@C=375
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Question 6 continued
—

- Alx-2) = 5

Moz 4 MC = 5 /
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Question 6 continued
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7. The curve C has equation
Y 2-x o
<
(a) Sketch the graph of C. On your sketch you should show the coordinates of any -O-I
points of intersection with the coordinate axes and state clearly the equations of E
any asymptotes. o
3 =
3) 5
-]
The line / has equation y = 4x + k, where £ is a constant. I
n
>
Given that / meets C at two distinct points, &
>
(b) show that
K+ 16k +48 >0
“)
(c) Hence find the range of possible Values for k.
| samphfes < “4) =
when j e~ D %
Q
as
=
X 2
—f
m
2
-]
- 2 J New asymprotes : 1 =
U ‘Z'ix . Xz0+2 = 2 >
. \J - m
s . A b
ne&“h"e RGpocad : ’ Aou intls COPES :
when ATe | ?
transiate 2 units o Aqw
when Y=o, x \w\q inod
(%)
P ol x=2 )
3 2-X I g
i mo‘ K Scheme ¢ 9
—_——
/.’(—"z/ ; y i = 2 H
I | =
'l - oe 20 : Z
: J i :
1 o | /i 7
' Mandic- Nl y=0 =
I ol — % o
; : F ‘ m
' i >
I |
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Question 7 continued

b) L meets C 2 '_l'imeg 5. diSCaminent 1S

—

br-4Hae >0 for 2 R0l mots

equale 4 ; 1 DI

/LIJL'H( = !

< (2-2) [ 2-x% x(2-x)

)
Y (Uxek)(2-x) = V&

|

- (>l(_'-lx+lt)(2-¥')l-l z 0 ;)

!

(81— "")c1'+1K—Kx)-l 20

- "Ix" « 8N ~Kx +2k~-1 =0

(D Use distiaminant formala

- "I‘Jt"'-r(guk) x + L2n-Nz0

-4
b= (8-x) b*-UYec S>o
(2x-0) (8-%)*- Y (-4) (2x-1) >0

(xx-16k+64) - 4 (-3k+4) >0

(K"'—léxt@i) +32K-16 70

K?'-u- 16K + 48 So

K>+ |6k + 48 >0

c) K*+]lbk 44g> 0

Pacrodse = (k+12)(K+44) >0

-(\’nd Cancal Values :

K+12 = — K=-12 K#~-12 - (K+12)(x+4) YO

K+d4dz0 — KkK=-4 K4 -4

when K is 1 less thon -1 = k==13 Mo £

(-13+12) (<13+4) =9 2470 >e K Z-l').

< TRUE

J

P 6 2 5 9 7 A 0 2 3 3 2

23

Turn over »




Question 7 continued

when K ig 1 less  than -Y = K=-5
(=s+12)(~5+4u) = =7 €—7>o

FALSE o K CANNOT

—
—

g NoT 2 e iess thon - 4

. K<4-1n % K-y

24
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Question 7 continued
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8. The curve C has equation

y=(x—2)(x—4)
(a) Show that

dy
= =3x"—20x+32
dx

(C))
The line /, is the tangent to C at the point where x = 6

(b) Find the equation of /,, giving your answer in the form y = mx + ¢, where m and ¢ are
constants to be found.

“)
The line /) is the tangent to C at the point where x = a
Given that /, and /, are parallel and distinct,
(c) find the value of a

3

00 OE)(DMD' brackets
'k (2-2)(x-4)% = (x-2) (% -Bx1b) = XV gxer6x =27 lbx -32
s 23-10x* +32x -32

2 \' e y
43’ = 3 [ x"' ) +2(-10x?¥") « 32x'™ 4-0(—39.'x°")
dax

T 3xt=-20%x +32

d;.;[d;: 2 3x*-20x +37

\, intersects wihn C at =6 Subsktute x =G
Wi Qqu.ah'bn C

Yz (x - 2)(x-)* = (6-2)(6-9)*= (W) ()
T (u)(y) =16

! b iavesects C ab (6,16)

) AR 0 O
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Question 8 continued

iNto da 1_CM_J_AA|EAQ' .QMAC‘\QA\

& fromn post (a)

d +32= 20
Tj/&f - 20 2

(OWik in e fun  Yewaxse

Dvlb = 20(1-6)
s Zu=-1b

= 20X - 110 o

[ J-
*16 y = 20x% - lok

L Y= 20X - 104
J

c) | // lz (poraillel) - have Same gradient -

* Jradient of L, is 20

heac d ¢ r on) = L0 X = o4
_Samme 99/l of C -~ [;_ is fgas‘fut' to C

. = T _ =
. d%;dx Opt +

J
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Question 8 continued

-2 (y 32 ~ 20 + 12 =

20  -20
(o}

Facroise : (3et-2)(-6)=0

&:\ue:,3oc;-1=o. “{6“’
,)42 'uz=6'

[\
\> A=l S where L,
is tongent to C

) R0 O
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9. A curve with equation y = f(x) passes through the point (9, 10).

Given that
/() = 2752 21x* — 5x 50
X x - X
24x
find f(x), fully simplifying each term.
inRgfa te
( G
flex> = > fx)
—
diffenhall

Jf'(x) dx = fex)

O wnte £'(x) in easier form to integate-

'Y'f‘x) = 9:71"_(1113- SJL) = 27x* - 2ix’s Sx

: b
O ingicies rule : c,,abg ac

f'(x) = 2% (_L 2 -2!134-51)

2 xtr @
= 27x* - (_'_ x (-2!7‘.3".5@1- Sx"'/‘)
2
(® ingicies (ule : _2'_’_ = &-c
Q¢

_€|(x) = ?.'717' + —-!-(--le‘i + Sx \"'3

= iy
K -’ S X

- -

= 272t - 2l x
2 2

® int?jrate

j“""zu"us_x . ( N AR RNIARS
2 2 s/z‘” ;‘— /

= 9x 33L 4-53:
3

(6)

4

o —
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Question 9 continued

in o a t C by Sﬁ@hﬁ'cﬁ oc: 9 ,*

= f(x) = |0 M_MJ_@IQU‘)

3
2

+C =10

£(a) = °|(‘l')'3(°l')"+§(°t')

,-
/L‘S “'C=|0‘\

s b ¢ o.3s X7

jw

. f(x) :‘h(}.- 3:(-;_- -r_g_x’ - 35S

J
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Question 9 continued

(Total 6 marks) _]
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