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1. The curve C has equation
y=—=-x+— x>0

d
(a) Find d_J); , glving your answer in simplest form.

The point R (2, g) lies on C.

(b) Find the equation of the tangent to C at the point R. Write your answer in the form
ax + by + ¢ =0, where a, b and c are integers to be found.
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Question 1 continued
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Vlby-26 = -2l + 42 L
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(Total for Question 1 is 6 marks)
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2. Given that meGn$ " dentical to "

¢

(x—=952x+ Dx+3)=ax’ + bx* 32x— 15

where a and b are constants,

(a) find the value of @ and the value of .
(2)

(b) Hence find

(=92 D+

54x

VI4Y SIHLNIEILIIM LONOG

writing each term in simplest form.

)]
Q) expanding bruckets
(a-8) (2ae) (2+3) = (x4 2= 10x -s)(x+ 3) = (2% -9%-S) (2+3)

(25t -92-5) (2 +3) = (213 + 62 -9 - 2L~ SX - 1s)
2 92x3-3x* -32x~1S

b (x-)(a4) (24 = 223 3xT -2 x-S

S A2 Pp=-3

YISV SIHENEILIEM TON O

b) ¢ (Pon pact o)
(x-5)C2 x+1)( % +3) e (23-322-32x-19 4o
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Question 2 continued
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3. The share price of a company is monitored.

Exactly 3 years after monitoring began, the share price was £1.05 ‘g
O
Exactly 5 years after monitoring began, the share price was £1.65 g\
The share price, £V, of the company is modelled by the equation 3%\
* 2
[f.he 4.3 um’l:S] V=pt+q ,E:_\
z\
where 7 is the number of years after monitoring began and p and ¢ are constants. };%z\
(a) Find the value of p and the value of g. ;:
3) i
:i;//-‘\
Exactly 7 years after monitoring began, the share price was £2.50 s
(b) Find the value of 7, according to the model, giving your answer to \/
one decimal place. 85
(2)
Itua 1 i informahon _given
O 3 yeoss , S1.08
+ =2 vel.os = lo5= p3 +9,
z afS l.6€
=S v:les = |-65:=p5 +9,
ve h
1.6 =5’¢+q
v A .' ./
05 =3+ 9, e
0-60 = 2p 2
L APz 0-60
<2 () p=o 30 L) T
seate p S
Losz= 3p+4
.06 = 3(0:20) +9 e
v S
~.\l.05:=0 .9()-'-% Y-o =z
-090 () ©-15 = qv d ‘90 \\
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Question 3 continued

b) ® foran equahion . _i\/g pt +q

V: 250 qen in GueShan s« 2.50 = 0-3OT + |.So
P = 0-3° fnm M [6)
\n qGueshon

9:1.SO from part a)

y
@ Sive  for 7.
_ 2.9z 0.3T+0.S _
-0:ls L) 2.2% = o-3°T - ‘J-Qels
03 b oy = T 0.3
6

T= ¥ = 7.433
Tz 1.8 Gidp)

2 (Total for Question 3 is 5 marks)
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4. In this question you must show detailed reasoning.
Solutions relying on calculator technology are not acceptable.

f(x) =x’2x+ 1) — 15x

(a) Solve
f(x)=0
(b) Hence solve
4, 2 2
y3(2y3+1)—15y3=0 y>0

giving your answer in simplified surd form.

C))

(2)

q) £60 = x(2ah) - 1S =0

23+ AT -1SX z O

Factorise X (22 + A-15) =0

A (2x-s)(x+3) =0

Solwve : = =z0 2x-S=0 XAX+3:=0
X =S X;= -3
X =5/
[ 8
xX= -3, o,_‘%
2
e gt
Dyt = ¥ 2 fud) = o) =
J J \J J \ 7
L
So 313(234113 -I»l)’ls:-;z’s 20 (Con be wiritten L =0
M%mwd fom st &)
X, 0 X, = Sty X3
N\ \2 J
yhzo Wiz = 5l Y =-3
J J
L
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cube(>(3*1 7(5)' cune
‘:1' :-l-é ~
J 8 uwe
root Y\ 12§ L (™33
J
q: S5 e 55 - 5AE
AT AGxz AuAdz  INT
iﬁl‘\_QQQKSiaﬂ_'ﬂﬁe_Surd: 545 2242 - 100 =10 0 = S i
22 x2dz 8 8 1
B Ayt = -3 .
cuve b (A9 )= (-3)1dcune
utrt # -27
4 hv v
y=5 jio
J Yy
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(Total for Question 4 is 6 marks)
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5. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation y = f(x), x > 0 §
Given that ..o.|
=
« f'x)= + ——4 ?.
T
\/_ 2
+ the point P(9, 8) lies on C o
(a) find, in simplest form, f(x) o
C)) m
b~
The line / is the normal to C at P
(b) Find the coordinates of the point at which / crosses the y-axis.
difeesennct e : 4)
a)  f oo T/ o)
-ﬁﬂ'gml'e <
O rewrite £1(>x) in eaSier foramn poc integrotion g
F‘(M"l-«-lx -4 o= 12 Lo -4 = 12 o154 o
Ax 3 . A 3 ~x"® 3 =
Oindicies rule ab= 4T & 7
=12 . 1 -4 = " el iy ;
x| 3 @
@ indicies rule : v * ax=t %
@m\:e (ate L’-"*“H
-7 ] °
Ix) dx = [12x7 7% a Lo’ -ux® o
pox) = [ prox) J -1 d
‘z % ,t"" - ‘I_3_ 1‘" + :;g__'- 9‘0'-"
-/’-H I+ o+l &
2
| oL 2
= U4t ax"_Yyx +C <
6 =
=]
m
®) find +C by subsinaring P(3,8) -
T
| =3
£6) = 2‘1(‘1)"'-*/6(‘1) -4 (9) +c =38 >
= 72 + /6 - +~ C =8 o
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| Question 5 continued
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 9 marks)
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6. (a) Given that k is a positive constant such that 0 < k£ < 4 sketch, on separate axes, the
graphs of

(i) y=Qx—k)(x+4)y
. k
(i) y=—
X
showing the coordinates of any points where the graphs cross or meet the coordinate
axes, leaving coordinates in terms of k, where appropriate.
(5)
(b) State, with a reason, the number of roots of the equation
, k
Qx—k)x+4)y =—
X
1)

‘YIUY SIHL NI 31IMM LON Oa

Norkn‘nj ouk -

i) \J - (7'3“'")(1""*)7' ® (o) (> )T indicores tubic grepw o
I?’ Value preat in @Xpanded eq’uohon.

So Shape s 1/ or \n .
@(;lx m) 6-1) =¢2134N.

@ Whea y =0 Lx -K)(x+4)* =z O
‘J ( ) (e +4) @CIW)I:O

Xt4 = o
2x = K _
x = K -

(5 .0) )

PQ. Sse %mah 5 ' 5(5{,0) Mg X -axsSs at (""HO)

(""u°)’

N

7= (20-k) (o+)® = - 16K

X3 vglue in expanded bracket is pesitive. Shepe of Cubic greph is /‘/
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Question 6 continued

ANSWERS:

q) l)j = (2x-Kk)(x+u)*

Mol Schem+e -

(4,0

(-u,0) £ .0)

'\9 Jcl‘i-,_

Mack SChPMQ :

(0»"’6‘()

_

J

B

b) 1 root - one intersechon

ERECE

[-il\\-elsech‘on \s in First clue-drc.t' 5

eI 0

of \V' &

(0, —16k)

(Total for Question 6 is 6 marks)
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7.
VA
(—4, 6) (-1, 6) (2, 6) (3, 6)
19)
y=1(x)
Figure 1

Figure 1 shows the curve with equation y = f(x).

The points P(—4, 6), O(-1, 6), R(2, 6) and S(3, 6) lie on the curve.

(a) Using Figure 1, find the range of values of x for which

f(x) <6
(b) State the largest solution of the equation
f(2x)=6
(c) (i) Sketch the curve with equation y = f(—x).

are transformed.

(i1) Hence find the set of values of x for which

f(—x) > 6 and x < 0

On your sketch, state the coordinates of the points to which P, O, R and S

6

“V

(C))

a) —?C?c)<6 Means all y-values of qreph belows

VA

- L fangeof X wilbe qi‘l‘:'c";z( .
2,6) NEX)
P xg=u, =14 <2, Y3 intig
1 — \ % whea 7:6
)
16
0 R0 0D 0 0 0 e
p 7 2 1 3 7 A 0 1 6 2 8
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Question 7 continued

b) —'PCZ.x) =6

C)i = ¥ (-2) s kon b -a
1 fCx)
€-q / /(‘C x)
Y /
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Question 7 continued

W) L2 6

él,oc<0

> X <0 So Do AT 1NCLUNE positive X -axis

0 4(&331_0;_:(_@:‘! be

)
L=)g X &-2

<
(<

u . .
SO yaCl

.

18

p 7 21 3 7 A 0 1 8 2 8

EECE

&L

&
XXGEs
oSermmaleds
DOSS %
Bose, &% Joss
O e 0%
SIS
QLIRS
S

25
Ko,
ST,
xms
boseores

&
SR,

6%
XL

X5
XS
o%
o5
XX
X5

,,.
%
8885
0ot
<

O
12000550
S
o otetototele!
RRRKKKS
oSeteodetedet

OO
Sl tototototetet
RIS
ORI
S totetetotetotetetoted

XS
S
%
RS
RS

06
potes
e
@)
096

Dosetozelese
—
2

GRS
SIS
Dogea%i teel
S
L

2SS
KKK
SREL



oo T
KA AKX
S
SOER

XX

XX
XX
AR
XX
.0

e
K
KISAED
LRLRKS

<3
%
R

&L

X
0
"Ly

<

S
‘\;::’ %

1%%%

R

9 %

-4
X X

&

090%%6% %%
ofetes

<]

o%%

X

%%

<
0202 %0 0%e%
A

"zi;.‘i.'. X

LR

>
20000%s

REeY
RS

XX
2
10
4
o
‘0

%5
%"

SRS
Pose, & 9%
NS
PoSY e (08
Prost. e %o

00
KK
b9%es
%8

0%0%8:;
RRKS

XXX
30985
]
005

oo’

023
oSeSototedodet
SEEEEES
&

&

bt
%
2
S

62
0K
293059
QL
55

s
ool
KK
05
’0’0‘0

SO 0000
X8
28
2R
%!
S5
RS

X
5
K
XX

53
%5 dﬁk
Sotoes

%!

%

XX
:*‘

www.mymathscloud.com

7

Question 7 continued

(Total for Question 7 is 8 marks)
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Diagram NOT
to scale

C

Figure 2

Figure 2 shows the plan view of a design for a pond.

The design consists of a sector AOBX of a circle centre O joined to a quadrilateral AOBC.
* BC=8m

* 0O4=0B=3m

2
» angle AOB is ?ﬁ radians

» angle BCA4 is % radians
(a) Calculate (i) the exact area of the sector AOBX,

(i1) the exact perimeter of the sector AOBX.
(5

(b) Calculate the exact area of the triangle AOB.
(2)

(c) Show that the length AB is 3+/3 m.
(2)

(d) Find the total surface area of the pond. Give your answer in m” correct to
2 significant figures.

C, )
3y Area o 7 ("D

L7 N\ sz OAzof= 3m  ,Sn91e;r acircle (360°)
G ;

p LS

\ O = obluse <ol = LT - acute <AcA= 21r-2-§ =
A

I

Az3 (3)* (4 : &n
- Acka = &1t m?

Y = + 08 + = 3+3+ AX
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Question 8 continued

fad;us = 3m
" :211—3,;._‘. :g:g-(ad
S=23x4% - Ly - AXA: uw

VYeameter = 6+ AxR: b+ 41T
 Perimetes = (411’-&6_)m

b) Qgﬁa of a ta‘aa‘?)e: ﬂr—; abSinC  wmere 0{?; >‘°
° !

nang) =

Pure Mathematics P1

g [ 4
Mensuration
O« A
Surface area of sphere = 4 7 E /
3 /a

Area of curved surface of cone = 77 x slant height c 3 mM \ /

Cosine rule
R

@ =b + & —2bccosA ﬂ V

G?= b? +¢c? - Lbc CosA

AR%= 3%+ 3% - A (N() Cos

AR*: 1 +9 - (-9) = G+9+9
AR® = 27

AB = A 27 = AJaxz = J& x43 = 3J3

~ AB= 33 m

21

. R R0 A Turn over »
p 7 21 3 7 A 0 2 1 2 8



r

Question 8 continued

fotal  Sucfole orc , SPEE pond into 3 Shape s

to scale e = -+ +
C

O b mx from fat adi)

(). Ad3 2 fompat(b)
Yy

Yo find 3: AN+ 5 ab SinC
6 | 8 b N

a 343 [ C * - 3
3 S

TO f nd c (<ABC) X \
 Sine eule :Sina = Sinh /N0 2
A~ ® A N\ =

o bhg A B — o

C LS
343 - =
> B

A . o s
Sian<RAc - §'|£ <
g 343 -

Sin<BAC = 88T = 1

33 343
< BAC = sin"[55) = 0.87852.. A 0.R78S

<ABC= X - g - 0-%78s = 1713949... & 1.739
T total eagle_in ahriansle. (77 raet 180D

Ato of hienge ABC = A= fpr3ITx8 xSinlT1 2204407 |
% 10.49] =

Aea- )+ @ +@ = 61+ W3 + 20
r

= 43.23767....

Y J &
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Question

(Total for Question 8 is 14 marks)
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9.
YA
C
[
\
P
0 x
M
Figure 3
Figure 3 shows a sketch of the curve C with equation
1 2
yESas 10x +22
(a) Write %xz — 10x + 22 in the form
a(x + b)2 +c
where a, b and c are constants to be found.
3)
The point M is the minimum turning point of C, as shown in Figure 3.
(b) Deduce the coordinates of M
(2)
The line / is the normal to C at the point P, as shown in Figure 3.
Given that / has equation y = k — éx, where £ is a constant,
(¢) (1) find the coordinates of P
(i1) find the value of k&
(6)
Question 9 continues on the next page
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Question 9 continued
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Figure 4

Figure 4 is a copy of Figure 3. The finite region R, shown shaded in Figure 4, is
bounded by /, C and the line through M parallel to the y-axis.

(d) Identify the inequalities that define R.

3)
G\, Compieting the Square °
i Y= xr 4+ bx—+C
V
Vs RN TP J T X
g lx+3) +C (=
| ® factorise § % x2-10x+22
K L(x*-20x+44)
e 5 ((x +(Z) "+ uy - (-22Y )
| )
y=2( (x-10)"-56)
9= + G- 10)> v & (-56)
y = 3 (%-10)* -18 4zt b=-10 ¢ =-28
1% v )
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Question 9 continued
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Question 9 continued
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Question 9 continued
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