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1. The curve C has equation

—x—2+4+£—5 x>0
YTETR

(a) Find %, giving your answer in simplest form.

“)
The point P(4,3) lies on C.

(b) Find the equation of the normal to C at the point P. Write your answer in the form
ax + by + ¢ =0, where a, b and ¢ are integers to be found.
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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.

f(x) = ax® + (6a + 8)x* — a*x

where a is a positive constant.
Given f(-1) =32
(a) (1) show that the only possible value for a is 3

(11) Using a = 3 solve the equation

VI4dY SIHLNIE LM LONOG

f(x) =0
)

(b) Hence find all real solutions of

2 1

(i) 3y+26y°—-9y3=0

(i) 3(9%) +26(9) - 9(9°) =0

Q)
q)i) £C-1) = Q(-I)3-+ (60-1-9)(-1)7'-—0!1(“) = 3L
-a+ (6a+8) +a* =32
A +Sa+% =31

6%+ Sa-1Y4y=z¢o

Poctodse : (a+%)(a-3) =0

Soive - 0+g=0 = a=-%

G-3306 7 =3
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Q Cuanot be -8 - ais a posinve (onStant - °"'ZJ
possible value op a is 3.

'u') F(xy= 33 +(G('s)+8) X - (D% =0
3x3 4+ 26x*-9% =o
Pachn‘se : 3%3 4+ 262% -9x e
X (3xr426x - 9) =z o
2 (3=l )(x+9) =0
Sorue : X=0O ‘
AtGzo 5 A =-9 P X=-9 0 T
=120 3z | — 3(,?.';—
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Question 2 continued
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3. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

B
Not drawn

b \/5 m to scale

pm

60°
A gm C

Figure 1

Figure 1 shows the plan view of a flower bed.
The flowerbed is in the shape of a triangle ABC with

® AB = p metres

o AC = q metres

e BC =22 metres

e angle BAC = 60° *— UNITS!!

(a) Show that
PPre-pg=38

Given that side 4C is 2 metres longer than side 4B, use algebra to find
(b) (1) the exact value of p,

(i1) the exact value of g.

Pure Mathematics P1

USing the answers to part (b)’ Mensuration

Surface area of sphere = 4 7r?
(C) calculate the exact area Of the ﬂower bed Area of curved surface of cone = zr x slant height
Cosine rule

@ = b+ ¢* = 2bccosA
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2

(©))

2)

4
a) Use C oSine fule —

cme 5. O (2432)* = 1" + P - 2(q2(p) cos 60°
e A 8 = qt’fp?' - 2?%(',1.)
A gm b c v —
P2+ g -pg =}
7 17 LI/

b) AC - AR+2

0
v

= p+2
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Question 3 continued

() sabsktute 9=p+2 inh equakon [mm pack (&)

pr+ (p+2)* —-p(p+2) =18

p2 + (pralip+4) - (p*+2p)= 8

P+ pt+bp+t4 —p2 ~2p = §

AN

3, PE+2p+ H =8~ -

Lipraap=n =0

M%\mdrah’c formula, - b+ IJ b%- uac

2 A
Q= - ] () -40Y¢-u) - -2 2Jlo =-22d05
‘b:- 2 2 (1) 2 2
Cz==-4 = -2t a5 2 =L 225 =z 2(-1245)
2 2 2
et -2
"?

P>0 -~ Pis leg e of Side RE ¢ lengite (AUNOT be negatie.
. P -1-AF

- P=-l +As"

i1) finod 9 by Subshitubng P
J v VN

9= p+1
v
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Question 3 continued
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Question 3 continued
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4. Find

GJx + 2)(x — 5 &
4Jx

writing each term in simplest form.

(6)
O Write in easier foran -(-‘or inte jrat-on
(3 +2L)(x-8) = (3x"* +2)"(x-s)
P b 6y
® indicies fule {fab: a°
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3
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Question 4 continued 3 i
v 3 x* IS + I x*-8x* +C

L
8 q 3

(Total 6 marks)
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Figure 2 o

The share value of two companies, company 4 and company B, has been monitored over

a 15-year period. .
¢ Wmts
The share value P, of company A, in millions of pounds, is modelled by the equation

2
P, =53 -0.4(t-8) t>0
where 7 is the number of years after monitoring began.

The share value P, of company B, in millions of pounds, is modelled by the equation

P,=—1.61+442 t>0
where 7 is the number of years after monitoring began.
Figure 2 shows a graph of both models.
Use the equations of one or both models to answer parts (a) to (d).

(a) Find the difference between the share value of company A and the share value of
company B at the point monitoring began.

(s initial time =~ t =0 2)

(b) State the maximum share value of company A during the 15-year period.

1)

(c) Find, using algebra and showing your working, the times during this 15-year period
when the share value of company 4 was greater than the share value of company B.

“4)

(d) Explain why the model for company A4 should not be used to predict its share value

>/ >/ 2 2 > ‘ v 0 % X RRRR LRI 5 Eozesosatelotoatetobotozedy R KR $ & .
X0 XX XX XX <X <X XXRAKXXK <X <X <X XX XXX XIXAKXIKHKXHKXAKXXXK XXXXXX X

when ¢ =20
e))
O (Vonitoring beaas £= O . B2
i’ﬁ'i'ﬁ = [-1.6 ©) +44.2) — (83~-0-4(o- /x
\.‘.%}.\
= g - 2724 = §£16.% milion .
;\/\'\
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Question 5 continued -
b) Vaz 53-0u(t-8)" oment=-8, Ta:52
SuH’raCh'nj 2o fore 53 prouides largest value gor ?A-

e ?A = &53 milion

C) ?a 7 Pg — 53-0-4(t-8)* > -let+44.2
53-0-4 (£ 16t +64) > —1-6t + 4%-L

53-04t2+6.4t-25.6 > -l6t +44.9_

—0-LYtr 4 Ut +27.4 >-[.6t+4y.2

+1.6t (3 ~0-4t* 4+ 8¢ 1274 > 4 4.2

~H99. % B -0 Utr 48 - |]6-8 D> O J-qq.';_

com G t2_ gotabur <o Ji-sle

G .. divided by nojah‘ve

|t*- 20¢ «+ 4 2 0 fumboer

PR to £ind Coabical valugs

o1 region wher ’
fa”Pa

Slve using cluadfa'\'c formula, - o + '\[bz— bac

2o
a1 - (-20) 2 JC20)% Ul (u) = 202 T
= =20 2 (v 2

C= 42 =

2 2 2L

BUT i0+A5g >1s ¢
St = 102 AfSg qraph is Only for IS'Jecr

Pepod .. t LIS
I6-J58 <t < |0+A58

P 6 5 7 9 2 A 01 5 3 2
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Question 5 continued
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Question 5 continued
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6. The curve C has equation y = f(x), x > 0

Given that
e ( passes through the point P(8, 2)

o fi(x)= %+3—2(%/;)

(a) find the equation of the tangent to C at P. Write your answer in the form y = mx + ¢,
where m and c¢ are constants to be found.
3)

(b) Find, in simplest form, f(x).
)

0‘\ tanaent Vieang amd-’ent of kongeat is same  as gradint
/ e \ v v}

of Ueq,;goh'on If / T

=

OXRTS Lind gredient of +w-3e,\4-, Subshmie X -value o{:P
inte .l‘l'cx) Y Cime gradient funthen)

gy = 32 +3-200(®)) = -5
T 36 6

-5 x + 26
6 3
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Question 6 continued = ; ceqrate

b)  flee ——= flx
difeereancte
NCite in foram CaSier wntegration.

v
{?‘Cx): 32 ««-3_2(3\[_9('):3‘). l-C‘D + 3 213‘-\

() inte grate . Rl
x) = ; < % X+ 3%x° =22 dx

;{_‘_‘/_14'“'\ 43 3" /22 x5
“1+| J k_oan j "/’ﬂll /

= -_3;1 I-'-l- 3x -11.‘./3 +C
3 2

(:2 find +C USing in!’l)

f()=2- -31133“_3Ms>“ s

/2-’-"‘44{-\ u

+2 ( 3 J+ =

Ty R - e v
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Question 6 continued
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Question 6 continued

K5
XS

o
%

X KKK
R8s

&g
95
L
*@f‘@

%
L)

‘¢§§§
Sha

&&%%?b
53

5

o9
XX,
55
%

0
R
XX
0

35
X
.oe?g"

o%

%%

XX
<

X
$9:0,0,0.0,
posesetetets
RIS
SIS
R

K
A@gﬁk
e )
I

X

o%

%%

9
S

XX

R

o202

S
<
35
S
XS
KL
S5
RS
IR
Poge & 4 [0t

NN
2088
KED R A
LRI
%

93
0o

196%%
0‘0‘0

X XK
RS

&

%

255
%

9% %
o
o<

XX

2

<
4
e ¥
2% &
00

]
vooia
3RX

XX

X
2L

X
X

X

[C

X
X
<X
O
K
..

X
%

0%
X
#.\
X
X

XX
255
5%
X
X
3K

\
2
R

KI

OO
22,

093000,

R

:::
::‘
>

X
XK
25

%
28
20202
20%%

ﬁaﬁ
3RS
%!

QQO X
0K
$9%%
‘0‘00

X
%
2%
25
0%
K

S
2L
3RS
XX

SR
0000 %%
Batesesess

o
%
e

b5
96%%
Bosssetetess

S
55

< — -
06

¢
:: <)
SR
RS

0%6e%

00
dasesesetetet
otodeted
0K
5000K
KRS

0%
o0
%:Q
55

%%
::i
5
K
XX

(Total 8 marks)

0%

255
RS
o
qs’

¢
3
X
[oe%e!

S

21

VD A O RO 0 W —
Turn over »
P 6 5 7 9 2 A0 2 1 3 2 urnove



1.8rad D

S
SN
=V

Figure 3

The line /, has equation 4y + 3x = 48
The line /, cuts the y-axis at the point C, as shown in Figure 3.

(a) State the y coordinate of C.

The point D (8, 6) lies on /|
The line [, passes through D and is perpendicular to /,
The line ) cuts the y-axis at the point £ as shown in Figure 3.

14
(b) Show that the y coordinate of E is 3

A sector BCE of a circle with centre C is also shown in Figure 3.
Given that angle BCE is 1.8 radians,

(c) find the length of arc BE.

The region CBED, shown shaded in Figure 3, consists of the sector BCE joined to the

triangle CDE.

(d) Calculate the exact area of the region CBED.
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Question 7 continued

b) L | (1 (perp«ndimlar) lg is noimal to I.,

WR need to find equofion of [, b find point E -

s Cul Srgdiene fule

Mnormal an..g = -

S : ( : l’j Ra:rasmj eq uakion

inkd J-‘-Mg{_*(‘_
L, : 44q+3x = L3

S~ Y-Coordinote is - 14
Vv 3
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Question 7 continued c £°, ! 7’)
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Question 7 continued
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8. The curve C, has equation
y=3x"+6x+9
(a) Write 3x* + 6x + 9 in the form
a(x + b)2 +c

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

The point P is the minimum point of C,

(b) Deduce the coordinates of P.

A different curve C, has equation

y=AX+BxX*+ Cx+D
where A, B, C and D are constants.
Given that C,

® passes through P

e intersects the x-axis at —4, -2 and 3

(c) find, making your method clear, the values of 4, B, C and D.

) (:omﬁe,h’na Hee &(um-et

i.‘}q:zl-»bx-l»c 2
\J — -, b \* b\~

y= 3x?* +6x +9
5':3(3;"-!-?.1-*3) /[, 9 7_ju
ge3((x+ 30 +3-(3

/
3o 3 ((xe1)+2)

[ 4

\‘-‘)\?- 3(1-*!)7'* 6 az3 Hz=1 €C:=6

Y . .OL
B To find Minimen point: Y= (.‘x -+ 1?— 1—»— C —/L)
/ ! v = ~ 7 . \ 4
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Question 8 continued

2 {inionum (-\ ,. 6)

af x-6a¥,s at -4,-2 3.

When \1:0 , Xz ~4,~-2,3

This con ke repreented by : Yz X (x+4) (x+2) (x-3)

C, passes ?(-1,6) from port (b)

hiute iat ako~ " .4

6= o (~14+4) (=1+2) (-1-3)
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i 1T

, 6
‘.‘|2() _é_

= - |
/A

MbandﬁBCD

=-/:_ (>x+4)Cx+23C=-3)

A (x+4) (Xt -x ~6)
=My (3 +3x2-10% ~24)

cr<c ¢

U = -1 12-_3\)8' + Sx + |2
Z 2

Az=-1 R=-3 (=S D=1
2 2

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

27

Turn over »



www.mymathscloud.com

Question 8 continued
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Question 8 continued
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Figure 4

Figure 4 shows a sketch of the curve with equation

N ingicates that we

y=tanx  2r<x<2n -~ ort onlu’no Wil

The line /, shown in Figure 4, is an asymptote to y = tanx (odiang.

(a) State an equation for /.

A copy of Figure 4, labelled Diagram 1, is shown on the next page.

(b) (1) On Diagram 1, sketch the curve with equation

1
y=—+1 2r<x< 2w
X

stating the equation of the horizontal asymptote of this curve.

(i) Hence, giving a reason, state the number of solutions of the equation

1
tanx=—+1
X

in the region 27 < x < 27

. : 1 . :
(c) State the number of solutions of the equation tanx =— + 1 in the region
X

(i) 0<x<407

(1) -1z <x < =7

N | L

0y

(C))

2

l
/ /! +Ll: 2= 3%
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Question 9 continued

l

b)) working: Y=
P Axd J ‘I

.

HS:’qm_oloK’S : X To

M=0+I =]

v

«

g T

Diagram 1
) uhon [+ y o
of 1n w we afeph

“ cof Solubons in reeivn
) O<L X L2T N we2m~wo,.

0Lx &

2L vhong

%2©

> YoTt

2T

20
2 solukoas —> 40 Solubons
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P 6 5 7 9 2 A 0 3 1 3 2

31

Turn over »



Question 9 continued

for O<42x £ s 3iakersechons .. 3 Soluboas
2

As for  -l0TM £X <o Jl }Z

in fejiOn "27"51 <X -1 /—A‘“ 0

__2 inlesrsechons .

xS

> =1O0TT 2L —> O

. R

[O inksSechNons in region = IOTT L X &T

o )| {nterSechont sa tﬂ‘:’.ie» —joTt £ x 0 -l Solubonas

IN+3 =14
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