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1. A curve has equation

y=2x3—5x2—zi+7 x>0
X

(a) Find, in simplest form, )

dx (3)

The point P lies on the curve and has x coordinate 5

(b) Find an equation of the normal to the curve at P, writing 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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2.

A tree was planted.
Exactly 3 years after it was planted, the height of the tree was 2m.
Exactly 5 years after it was planted, the height of the tree was 2.4 m.

Given that the height, # metres, of the tree, ¢ years after it was planted, can be modelled
by the equation

H'=pt’+q
where p and ¢ are constants,

(a) find, to 3 significant figures where necessary, the value of p and the value of ¢.

“)

Exactly T years after the tree was planted, its height was Sm.
—

(b) Find the value of T according to the model, giving your answer to one decimal place.
(0))
ormn 2 e OnS inG, \nfors 10n

Model €quaton H.s:\?tz*qv

2y =pP(*+4

3 = 9 + 9

/

=16(,

|6'p = 5.824 \
P = o0-3%4 )

3) Subshiute \2 ahan *Sbhle for 4

W+ 9

. 6 3.276 + 4 a 3.27¢
o 9 = b2y

=8
Uo-364) + q =8
: 8

A ?30'360 OL= b.72 (3:53{-")
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Question 2 continued

@uSGnS model equation  H>=Pt*+q  Subshtute T4 Sm

()= p (1)~
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Question 2 continued
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Figure 1
units is
Figure 1 shows a sketch of part of the curve C, with equation y = 4 cosx® ggyees
—_—
The point P and the point Q lie on C, and are shown in Figure 1.
(a) State

(1) the coordinates of P,

(i1) the coordinates of Q.

3 JQM} 1] Q-EQN?QG S
O S S e e St

(&)
The curve C, has equation y = 4cosx® + k, where k is a constant. =
Curve C, has a minimum y value of —1 ,.’2%
The point R is the maximum point on C, with the smallest positive x coordinate. /v\\/:
]
(b) State the coordinates of R. /\X/Q
@)
S

G) it f) = Cosx , then Ll.[-'CJO = UWcoSx . Ourside £x)
braucers, So afeects y -values. Verkica) Shetcia »&. b
B} 1805 -1)
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2 P-18e, -4)
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> (4s0°, 0)
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P 6 6 3 8 7 A 0 8 3 2



DO NOT WRITE INTHIS AREA

Question 3 continued
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Figure 2
The points P and Q, as shown in Figure 2, have coordinates (-2, 13) and (4, —5) respectively.
The straight line / passes through P and Q.

(a) Find an equation for /, writing your answer in the form 'y = mx + ¢, where m and ¢
are integers to be found.

(©))
The quadratic curve C passes through P and has a minimum point at Q.

(b) Find an equation for C.
3)

The region R, shown shaded in Figure 2, lies in the second quadrant and is bounded by
C and / only.

(¢) Use inequalities to define region R.
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Question 4 continued
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Question 4 continued
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Not to scale

M
Figure 3 e

Figure 3 shows the plan view of a viewing platform at a tourist site.

The shape of the viewing platform consists of a sector ABCOA of a circle, centre O, joined

angle AOD is an obtuse angle
OCD is a straight line

to a triangle 4OD.

Given that
o VA=0C=6m.. fadius
. frglz /1141;)12: 0.43 radians —7 UNITS H
.

find

(a) the size of angle AOD, in radians, to 3 decimal places,

(©))

(b) the length of arc ABC, in metres, to one decimal place,

2

(¢) the total area of the viewing platform, in m?, to one decimal place.
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Question 5 continued
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Question 5 continued
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6. (a) Sketch the curve with equation b £ X
NeYARVR (Plipnta) i = ="
_J y=—=_ k>0 x#0
——Jﬁ,:' ~—7 % y= {(-x ) )]

(b) On a separate diagram, sketch the curve with equation
whea 4y=9o - g tionsSlakion (2) , Kunitsup .
Oz"Z sk =y -Rag - "4k (>0 x#0 —
xR ] o ' Asympiote Yco+k . yzk
stating the coordinates of the point of intersection with the x-axis and, in terms of £,
the equation of the horizontal asymptote.

5% Y QSJMP rote 3

(c) Find the range of possible values of & for which the curve with equation

y:—5+k k>0 x#0
X

does not touch or intersect the line with equation y =3x +4

9 . )
Q) ﬂ‘ HoaZontal asym phote

:’:o

Mork scheme:

b) Horzonta) ﬂamptohe:
3 =K

coocdinate axis intercept:
(1,0)
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Question 6 continued
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Question 6 continued

Q6
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7. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

fx)=2x-3Jx-5 x>0

(a) Solve the equation

f(x) =9
4)

(b) Solve the equation

£ (x) = 6

a) f(*)=2x-34x-5 =9 .
-‘1629&-34‘1—14:0 z)"?

[et J'i,=

6))

Facroase :

Sewe : 2y=7z0 2y — J"-’/'z_

O V= Z;s,,g @ A= #-2
3 =()

UNDEFINED : Con't have

x =2 neaab‘ug %uﬁ;ﬁ foot

LNIILMIONOT:
BB

Soseeiseotiion v = bs b1
%//\%/V\}/w

onNog
REELL Soteteletoteletetetetete!
26%% /?/o\%%\ R

1A

VAU SIHLNI 3L

2 OO g,
SN,
R
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Question 7 continued

difpeenhale
p fou

> fLlex)

O wnte L) ian easer foran for _difgerentiction.
rc::)- 2x - 3A‘" —5 = 2o —3x% -§

@ d‘f{"?(gnb’ote £(a¢ N v %= |

L
£$e0) = | (" )"' /r (22" ) 4+ 0 (52 )
< 2-3:)(
2

@ diferentiote  £'(x)

PUCxY = O (2x°") + (.

W
[wo
®

eoxo= Yy

X
tube mot O ’/q = 2 ¢ b mot

J
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Question 7 continued
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Figure 4

Figure 4 shows a sketch of part of the curve C with equation y = f(x), where

f(x)=0Bx-2) (x—4)

(a) Deduce the values of x for which f(x) > 0
(0))

(b) Expand f(x) to the form

ax® +bx*+ex+d

where a, b, ¢ and d are integers to be found.

©))

The line /, also shown in Figure 4, passes through the y intercept of C and is parallel to the
X-axis.

The line / cuts C again at points P and Q, also shown in Figure 4.

(c¢) Using algebra and showing your working, find the length of line PQ. Write your
answer in the form k+/3 , Where k& 1s a constant to be found.

(Solutions relying entirely on calculator technology are not acceptable.)

‘louches oxis’ O
[y“ /C fxrd>0 A
: fexd = (3x-2)*(2-4)
inverSects
S x-H:zo a*is
=y
“ (>4
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Question 8 continued

b) ©panding brackets: )= Bx-2)(x-4)

(3x-2) (3x-2)(x~y)
(Ax*-6x-6x+4) (x-4)

= (M -l2x+4)(x-4)

= (x?-36x~ 12 x> + 4gx +4x-16)
: 9y 3 - Lt 157-3::?2 -

>
o
-
-

= £rx) = Ix? —48x* +52x-16 az9 bz-Yf C:52 d=z-I§

C) \‘) inﬂrcep)' iS whea X =0
p o) = 9(0)3-UgCo)® + S2¢e)-16 = - 16

3 inktercept 1S -16. E?,ual,ioh of line L s U:—le
e

€quate ¢ Solve.
f(:)(.) = Qxl-Ugx? +S2x-16 = —IBQ
+16 (b Qxd-4gx* +S2x = © +16

Q3 —4gx* +s2x =0
X (ax*~4gx +s2) =0
N X, 20 this if X - Coordinate for o1n°nme_/,}.

He"“’, to find Points F4 Q . Selue Qxr-ugx+S1 o

Slve wling oluadraifc formula, = Yo Ab%- uac
~Ve Mmoulliply -v@ = + VR 2 o —

a= 7 Tug)x JEumr —ulaisey . 4g 2 022

b= -48 2 (9) 13
C= 52
=g+ 14923 = R (xS T) - Y8£ 12T
I8 o 18 18
= z(l6xuT) = o t 44T
2 (6) 6

J
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Question 8 continued

>y = 16+ UNT A 3= 16- 4T
Q@ 6 P 6
Mf& P - has leer X - Coordinate

+4A3

-16 )
]

(16 -443
6

-

betuseer 2 points :

-ﬁx,-xl)‘a—(%'—m)z
PG| =

6

/lewr_ls-qr;)“, 646)-(-»5 e 3\
U ¢ 3 9 2“3 9
= - - 443

|3 3

as ?4 @ lie 64 o line Parallel to x-axis,
—d% .I.-.
,6‘“1'\’— —16-443 =
6 6
L3
3

843 - §
6 T

A3 =2(«)&_3&J§

(

IPOI=
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Question 8 continued

Q8

(Total 9 marks)
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9. (i) Find
(3x + 2)°

4Jx

giving your answer in simplest form.

dx x>0

(6))
(i1) A curve C has equation y = f(x).
Given
o f'(x)=x*+ax+ b where a and b are constants
e the y intercept of C is —8
e the point P(3,-2) lies on C
e the gradient of C at Pis 2

find, in simplest form, f(x).

Y (6)
l) @ [twnte in easier form ‘F°( intea ra tioA
Bx+2)* = (3x42)(3x+2) = Gx s 2x +4)

Y% A5 H A
= L [ +nu-r‘f) A +h a4
Y X0

O indices fule: 4\‘ a‘-
-~ I":l

¢
= 1 "lx""l s12% M 4 Yo = .L 1;3"_,, ,7_1'&*1'1"’:
T Y

b-c

. b
® ingdicies rule: O = QO
c

a
= x @ e @™
4 @) @

@ineegraee

3 I | 7Y l, +1
g % ' - 4 /¢ 2 -
J’q x 44 31"’«”3 A dx :[( 4, ) (I praite o ) (/-H Izﬂ]

3. 5
= Yox™ 4+ 2x w22 +C
— ~> DON'T FORGET or wiill
s 3 lose—a —mark
D ", 2x " -0-21‘,7- +C
10

¥ -
- -

Tj-p
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XK MO
. RRRRLELLRREL

EA  DONOTWRITEINTHIS.
%S g % % 0%026%6%6% %% %% %% % R s :

s

x KK 0 s O 020204 > > (XX %
B0t ootete ‘3‘&"»’ R E AR AR R S E Al R R RIS S SR TS
IXOSSNOYTARTD RETLY I =
\,0,/\\0‘ _\\0‘«‘\‘ abftl‘; &0‘»’“'5}‘ “'v’ \)‘0‘/’ .E:J’\‘\z‘,i' .
X % % X . %

Question 9 continued

USing i 10n n

O Flex) = xr+ax=+h
@ When x:=3 ffmm?{g Zﬂ Qrawcnhs 2

Using Ot@: fm=@*+an+b:2
P =9 +3a+b = 2
. 3o.tb =-7

inte‘elnmte £10x) pom @ jf'm ol

19 40X + b dx * /— ) +[a ac"") [ bx°"")
Lz-rl Y (041

3
Lex) = L 234 ax?+ bx +¢
1 3 2

o ’ S3a+ b=-7 1a+3b=-3

Ya +|o=—7u—-) °!a+3],=-zl_
da+3p:-3 26 +3b=-3

9, Sa+0= - ~ =9
26 Ta ooy MO

J
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Question 9 continued

Subshkute GMAQBM&J b-
a+b =-7

3(—'1)~|-b z -7

Ve "‘2.+b‘:'-“’7 a

(Total 11 marks)

 vaYSHINIZLEMIONOG
ST REs \xg /\%5 RIS \3} RIS SRR

EERRREL,
00000 f

TOTAL FOR PAPER IS 75 MARKS

END
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