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12 In this question all lengths are in centimetres.

T'he diagram shows a right triangular prism of height 4 inside a right pyramid.
I'he pyramid has a height of 12 and a base that is an equilateral triangle, ABC, of side 8.

The base of the prism sits on the base of the pyramid.
Points P, O and R lie on the edges 04, OB and OC, respectively, of the pyramid OABC.

Pyramids O4ABC and OPQR are similar.
vV 9 111/:3+Ivlll+¢'lr) where a,

(a) Show that the volume, ¥, of the triangular prism is given by
[4]

b and c are integers to be found.

(b) It is given that, as h varies, J" has a maximum value. Find the value of 4 that gi

value of V.
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9

In this question, all lengths are in centimetres and all angles are in radians.

The diagram shows a circle with centre O and radius a. Sector POR is a sector of a different circle
with centre R and radius y. Angle OPR is ¢. Find, in terms of @ and ¢ only, the total area of the

three shaded regions. Simplify your answer.

il 2 @& = Area of Sector
TUr* - Grcle
(A - 5 () 20

Find Y in terms of ()
-Use (osine / Sing rule

COSINE

Y =0+ 0 -2a* Cos (-20)
Substitute Y* im0 Tl -7 (Y20

TC (a)l —;!Z- (a%al-laicoscn—m)) Z(D
T

TTa* - (2a>-10* Cos(-20))
)

Final answer

[4]

SINE

a . Y
Sin®  sin(u-20)

s?Ta (Sin (L-20)) = Y

asin(n-24)
Sng I

Substitute Y into T 4 -3y 20

2 _1 rasinCr-20)\*
o>~ 1 (asinn ) 20
TLa>- a* ¢ Sin*Cr-20)
Sin* ¢
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* 0(80,20)

At 1200 hours, ship P is at the point with position vector 50j km and ship Q is at the point with position
vector (80i + 20j) km, as shown in the diagram. Ship P is travelling with velocity (20i + 10j) km h™!
and ship Q is travelling with velocity (=10i + 30j) km h~7.

() Find an expression for the position vector of P and of Q at time ¢ hours after 1200 hours. [3]

(ii) Use your answers to part (i) to determine the distance apart of P and Q at 1400 hours. [3]

(iii) Determine, with full working, whether or not P and Q will meet. [2]

: ~ - A A r=Q+tv
- Fe= SOJ U t(J‘O‘ 110, ) where I is the final position Vector
A - TN » a 1S QOriginal position vector
o,=80it20] +t (=101 +305) ¢ i ok
v_is Veloaty Vector

li. Substitute 2 into t, 1200 = 1400 (2 hours) iil. When[if P %4 meet, they will be equaqy

: . . to "ACMO'W\GF
p= 50t 2200 t105) 50; +(201410j)= g0 +20] +t (~10i+30))

. 403+7’Oj 505 20t1 +104] = B0+ 205+ ~107 + 30t ]
Fg,= %0i +20j +2 (~10i+30;) 20t5+ 5 (50410t) = 1(30-10¢) + j(20130t)

= 601+803 3’(50+|0t)=3’(10130t) 20t7=7(80—\0t)
601 +80j _(40"*7\ 50-20=30t-10% 30t =80

=201 t+ 10 30 = 20t t=%

(9Find mqgniwde of vector bg using 3.t

Pythagoras -
{207 +10? 2% 5 hence,Pana 9 don
meet.

= lO\rS_ - Final Answer!



0606_w02_qgp_01.

12 Answer only one of the following two alternatives.

EITHER

The diagram shows a garden in the form of a sector of a circle, centre O, radius R m and angle 26.
Within this garden a circular plot of the largest possible size is to be planted with roses. Given that the
radius of this plot is r m,

. _ 1
(i) showthat R=r (1 +m) [4]

Given also that 6 = 30°,
(ii) calculate the fraction of the garden that is to be planted with roses. [4]

When the circular plot has been constructed, the remainder of the garden consists of three regions.
Given further that R = 15,

(iii) calculate, to 1 decimal place, the length of fencing required to fence along the perimeter of the
shaded region. 3]
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An ocean liner is travelling at 36 km h™! on a bearing of 090°. At 0600 hours the liner, which is
90 km from a lifeboat and on a bearing of 315° from the lifeboat, sends a message for assistance.

The lifeboat sets off immediately and travels in a straight line at constant speed, intercepting the
liner at 0730 hours. Find the speed at which the lifeboat travels. [5]
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11 Solutions to this question by accurate drawing will not be accepted. AO = BC

AB=CO
2A0+2C0

A0= {62 +2*  (pythagoras)
AD= 2{10

= 2 2

0= I6*+3

The diagram, which is not drawn to scale, shows a parallelogram OABC where O is the origin and CO = 3\' 5

A is the point (2,6). The equations of OA, OC and CB are y=3x, y=1ix and y=3x-15

respectively. The perpendicular from A to OC meets OC at the point D. Find Penme{-er =2 (‘)_ ‘Iﬁ)) +2 ('B\I_‘.; )
(i) the coordinates of C, B and D, [8] = I‘Nl_O .\. 6 {g

(ii) the perimeter of the parallelogram OABC, correct to 1 decimal place. [3] =9 6 . 1 units

. G the pmm where line  B: the line B NV N D: Perpendicular to
‘J 17,-1% ‘f 3 1, intersect  Parallel 10 Y=3 L, hence j:qua,Fmd line equation
they have same gradient (3) for AD.

C:Hqa-15= 57@ .
use/ A COTdS 'H\ | ‘V‘AJ l\V\e U: me'l’ C
! .
dx-52=1% equation. ‘ Al
Y= 121 ¢ Hine eguation C3
2y,= 15 w00y for AB: Y= 224
L= 15+2 (= &1) cc WEantd % Supstiture A Cords
‘ 6=2) +C
L= 6 --(,'L) =¢ Let ABline
: equation e -
k ABter L is found Substitute the =5 +oq’§a?)'$_|;v“°” 6t =C
Value into either £qxoMce ' “ C=[0
(3n-15=y o Ly=y) to findy BeCAUse DI Where y:5ua53 y=-2x+10
coordinate. : 'df?m-ls infersect. let =22+10 equal to
Y=31 1153115 7L, intersection of
) those, \ines is point D.
= - (6) 5+5=3x-1x
\3:3# ZO‘E'XJ '0=211l1.21‘
¢+ (6s3) 20+3 =% 10227
S D: (4,2)
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12 Answer only one of the following two alternatives.

EITHER

A piece of wire, 125 cm long, is bent to form the shape shown in the diagram. This shape encloses
a plane region, of area A cm?, consisting of a semi-circle of radius r cm, a rectangle of length x cm

and an isosceles triangle having two equal sides of length %’ cm.

(i) Express x in terms of r and hence show that A = 125r - & _ i

Given that r can vary,

(ii) calculate, to 1 decimal place, the value of r for which A ha.s.”a/m%x I um value.

Rt
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8 A curve has the equation y=(ax+3)Inx, where x>0 and a is a positive constant. The

normal to the curve at the point where the curve crosses the x-axis is parallel to the line Sy + x = 2.
Find the value of a. (7]

to find gradient equation Gt =1 :

dut L =1
J | y= (AL +2) N
9, W= V'=2
_ ._l. ay *
m\- h (ﬁL: (aua)%,{w\ axinu
Line is perpendicular to normal gy ax+3
: ] d_'_l. - T ane
gradient of tangent= X=1
= a(1)+3
M, = 5 5 at
= 043+ aLney 0
Y=(ar+3)nn 0
Crosses X-axis, y=0 L gradient at =1
0=(ax .‘.?’) Inx Qradient at tangen’r IS paralle], So you can
1€’ 0=5-3
PL=1 0=24

'tFinal answer|
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The diagram shows part of a curve, passing through the points (2, 3.5) and (5, 1.4). The gradient of

: ; a : o &
the curve at any point (x, y) is ——5, where ais a positive constant.
X

(i) Show that a = 20 and obtain the equation of the curve. [5]

The diagram also shows lines perpendicular to the x-axis at x = 2, x = p and x = 5. Given that the
areas of the regions A and B are equal,

(ii) find the value of p.

| radient equal (s diffrentiated version o y Il. Integrate ‘j *1 3
So, integrate — & o 0 find what the equation of e lineis ’c,hN use P-2 ? 5-p
dy _ s limits to Find the value of
a1 [ : 5
D= 2 4c I(lox'l—l) du = f(loocm)dx
w
Substiture Lpoints (2,35) % (5,14) 40 Eind C 3 O 4 m]
- - a4 - 10 an (547 - _asp (.10
0 B8 207" e ®“+'1Q5\'L P (5”" 2”’(9”’)
a -2 4P 152224540
SlEN T L tP 5t
; ‘ ; 50+C P1 |0 0 p*
- \
35(8)= a+gC 50) =0 +50C —5 DA
L8 =0+8¢ F0=0+50c P*-10=10-P*
A+8c =28 PX4p*= 10410
g450c =10 2p* = 20
-42¢c=-L41 p>= 10
C=14 P =410 4
g_; i ‘;&) S Fing) Answer!
0=204 Final Answer !

A _ 10
ﬂ:‘/zxz-f’]_ \j'—‘r']_
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11 Theline 4y=3x+1 intersectsthe curve xy=28x-27y atthe point P(1, 1) and at the point Q.

The perpendicular bisector of PQ intersects the line y=4x at the point R. Calculate the area of

triangle POR.

L=4971 _ supstitute info
J LYz 189 -2y

(44 )y = 28 (49 -y

\*5:9__ “M - 21y
3 k)
L‘t’)l‘ﬂ N2y-28
3 3
L}H’l—gﬂll\oﬂ@ ;

E)".l.g

-1y
y? - 113,528 = -2 Fy (3)
4y*-113y +81y +28=0
L\y-m +28 20

}ﬁu__'tf— %221‘

pe

’L.’—q 'Lz:l
p(1,1) @=(q1)

To Find the perpendicwar bisector
- Find gradient  midpoint

-3 ot
ml L\"\ZVY\Q_ 3

Midpoint= (5, 14

(9]

g= Mase To Find the Area, USe the Shoe
m= _% lace Method:
(5,u4) PCL )G, #)R(2,8)

_(_ k4 ' A 1|
4=C3OIC Areg= L] e

__120
= o o
3 Area= L [++92+2-9- -8’

=
Area =3 [ 50|

9 Area = 25 units®

W ==by +30
ztl,; + Ll,x, = ?)?__
Y= ha
(kb =51

|29 4 4,=7)
169 =31
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12 Answer only one of the following two alternatives.

EITHER

(a) At the beginning of 1960, the number of animals of a certain species was estimated at 20 000.
This number decreased so that, after a period of n years, the population was

20 000e ~0-%",

Estimate
(i) the population at the beginning of 1970, [1]

(ii) the year in which the population would be expected to have first decreased to 2000.  [3]

(b) Solve the equation 3**!-2=8x3""1 [6]
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A piece of wire, of length 2 m, is divided into two pieces. One piece is bent to form a square of side xm
and the other is bent to form a circle of radius »m.

(i) Express r in terms of x and show that the total area, 4 m?, of the two shapes is given by

_ (z+ 4)x? —4x + 1
T

A

Given that x can vary, find

(ii) the stationary value of 4,

(iii) the nature of this stationary value.
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The diagram, which is not drawn to scale, shows a horizontal rectangular surface. One corner of the surface
is taken as the origin O and i and j are unit vectors along the edges of the surface.

0 i

A fly, F, starts at the point with position vector (i + 12j)cm and crawls across the surface with a velocity of
(3i + 2j)em s7!. At the instant that the fly starts crawling, a spider, S, at the point with position vector
(85i + 5j)cm, sets off across the surface with a velocity of (~5i + kj)cm s~!, where k is a constant. Given
that the spider catches the fly, calculate the value of k. [6]

Find Position Vector of F % S:

Re= (14125) + £ (3T+2])

Re= 14125 +3t1+1t]

Re = (3t 1)1+ (1L+2¢))

Rs= (85155) rt(-5itkj)

Rs = 851 +5) + —5¢ 7+ kt)

Rs = @5-5¢ )1 +(H + kt )

Rr=Rs, Solve for k § 1
3t+t1=86-5t G+kt=11+1t
3t45t=85-1  kt-1812-5
gt =8y L(10.5)-20105) =%

T 0.5k~ 11=1

_ _ b2l
t=10- “= 105

0

2
k=213 " Final AnSwer!
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9 (a) Find all the angles between 0° and 360° which satisfy the equation

3cosx = 8tanx.

(b) Given that 4 < y < 6, find the value of y for which

2y —
2cos(%)+ V3 =0.

@) 3cos 1 = Btan 1

_o [ Sin%
3cosx =38 C—/COS% )

2 0S8 = 8Sina
i(}\en’ri’ries
3(1=-Sin*2)=Fsinx
3sinta + 8sint -3 =0
Sin = 13 |
x=SIn"( 3)
o URTE
e 180-C19.47)
L=160-52

2cos () +J3 =0
2c0s(3)=-V3
Cos(3) = 2

Basic angle :
= Cos™ C-hg)
_T
6
Cos(%‘) = —‘rj +5,T quadrants
S L St
T%z Possible Answers
e L
I C
y_
370
1y
=5, 2 5
c "3
B: 1_'_1'_[: 2 2
9=%u, [REJECT] 6 3
= L
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11 Answer only one of the following two alternatives.

EITHER

y =3sinx + 4cosx

The graph shows part of the curve y =3sinx +4cosx for0<x =< gradians.

(i) Find the coordinates of the maximum point of the curve.

(ii) Find the area of the shaded region.




0606_wO07_qp_01

10cm

The diagram shows a sector 4ABC of the circle, centre 4 and radius 10cm, in which angle
BAC = 0.8 radians. The arc CD of a circle has centre B and the point D lies on AB.

(i) Show that the length of the straight line BC is 7.79 cm, correct to 2 decimal places.
(i) Find the perimeter of the shaded region.

(iii) Find the area of the shaded region.
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10

In this question, i is a unit vector due east and j is a unit vector due north.

At 0900 hours a ship sails from the point P with position vector (2i + 3j) km relative to an origin O.
The ship sails north-east with a speed of 15+/2 km h1.

(2]

(i) Find, in terms of i and j, the velocity of the ship.

(i) Show that the ship will be at the point with position vector (24.5i + 25.5j) km at 1030 hours. [1]

(iii) Find, in terms of i, j and 7, the position of the ship # hours after leaving P.

At the same time as the ship leaves P, a submarine leaves the point Q with position vector
(47i — 27j) km. The submarine proceeds with a speed of 25kmh~! due north to meet the ship.

(iv) Find, in terms of i and j, the velocity of the ship relative to the submarine.

(v) Find the position vector of the point where the submarine meets the ship.

V=151415)

. Position Vector= Q +tV
F=Q+tV
r = (23+3)1(15)(1574157)

r=(2%135)+ (2251 +17_5j)
r=2k57+25.5]

lil. Ppsition Vector = Q +
F=Qa+1tv
r = (23+3) 1 (£)(158+159)

V- Let the position vector 0f Ship % Submarine equal
to €0Ch other.

oup= (23+33) + (£ )(157415)
Fsup= M4V
= (411-2%) + £ (195)
LT435 4150t + 15t = LF1-17] £ 25]t
(Lt156)7+ (3+15¢)]= 4 4 (25¢-2%)]

1415t = 4
15t=47-1

15¢=45
(=49
5

t=3

Substiture into position vector of either

N

lV “? :25

VQub = 15"]\

\78hip = 157 +15) 1

= >
Relative, velotity= Vswp- Vsub

- 1674155 - 25
= 155-10]

Ship Or Supmarine.
R= (471-117) + 3(157)
: (4F1-215) + 155
: s
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‘1 OR

A particle moves in a straight line such that its displacement, s m, from a fixed point O at a time 7 s, is
given by

s=In(t+1) for 0 <r=<3,

S:%m(;fz)fln(z-s- 1)+In16 fort>3.

the initial velocity of the particle,

the velocity of the particle when 7 =4,

the acceleration of the particle when ¢ =4,

the value of # when the particle is instantaneously at rest,

the distance travelled by the particle in the 4th second.
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2

8 A curve is such that % =4¢ 2. Given that j—‘ =3 when x = 0 and that the curve passes through the
X

-
point (2, e ), find the equation of the curve. [6]

A’y o p o d
#1:integrate 22 1 fin i J "20'21'1 5 dx
qu-lt d = *57(,+ce
=-2e'2"*c-—-+°‘_‘1 H=C zx’rS'x,-tc
dx “2x
-1.(0) Y= ""t5° 4c
-1¢ tC=3 .
(Substitute (2,€"))
(Substitute x-o‘; -3) e
C=3+2e ) et e 45(2)HC
C=5 e.q_(e-l( )‘|'|0)=C, 536-21'1 "jk‘lo.#

-10=C  LFina! Answerll
12 Answer only one of the following two alternatives.

EITHER

)
2
A curve has equation y = 1

(i) Find the coordinates of the stationary points of the curve. [5]

The normal to the curve at the point where x = 1 meets the y#%is at M. The tangent to the curve at the
point where x = -2 meets the y-axis at N.

(ii) Find the area of the triangle MNO, where O isthe ~._ .

2.
: L dy i) Eind dinate M: shoelace method:
LTS (i) Find coor
(i) Starionary point : = ety L AMNO
'L_’- g * V9t d_U T (II 0)
T4\ uw: 2 Vi dn N (0\ L‘)
VU'- Uy’ (e+nCn) - 00 gr:d‘\cn’f”% T‘O'\('?’O))
Vi (X+1)CLH) oote-t(an) 1 '|0 "
1 _nl e 3 A-_-_.l_ 3 Xoy§
o 22at4le-L ge -4 g4l 2| o% %60
2 3 6
Lrtl+l at % aus 50 Y0 _
dy 1t 0=-Ln+l x 5 M: 0) "2 (%"’”)|
de  tlatl
e aran | (0,0) Find coordmate, oF N e
- _ =-1, Y=-4 B LIGY
el | (%) :\5 ,\5 Lo
X = where L =-1 = -(1
X +22=0  Arinal Answert | do S 1
X=-2,2=0 Y=0 Y=-Y oradient=0, Y=
i Ye |
Sc‘:;?g‘éxu&":\%n for Y at yais 5o L=0 N:C0,7%) A L\ unit
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At 10 00 hours, a ship P leaves a point 4 with position vector (— 4i + 8j) km relative to an origin O,
where i is a unit vector due East and j is a unit vector due North. The ship sails north-east with a speed
of 10v2 km h !, Find

(i) the velocity vector of P, 2]
(ii) the position vector of P at 12 00 hours. [2]

At 12 00 hours, a second ship Q leaves a point B with position vector (19i + 34j) km travelling with
velocity vector (8i+ 6j) kmh!.

(iii) Find the velocity of P relative to Q. [RE MOV ED-J [2]

(iv) Hence, or otherwise, find the time at which P and Q meet and the position vector of the point
where this happens. [3]
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12 Answer only one of the following two alternatives.

EITHER

(i) State the amplitude of 1 + sin (g)

(i) State, in radians, the period of 1 + sin (%)

¥

)=1+sin|%
y 9111(3)

1! 2T S
2 2

The diagram shows the curve y =1 +sin z meeting the line y = 1.5 at points 4 and B. Find
(iii) the x-coordinate of 4 and of B,

(iv) the area of the shaded region.




11 (a) Show that tanf+ cotf = cosecf sech.
(b) Solve the equation

(i) tanx=3sinx for 0° < x < 360°,

(i) 2cot?y+3cosecy=0 for 0 <y < 2s7radians.

@) tan @ + Cot ©

tan & 1 ﬂi—n&
Ctan*Ort L
~ tan®
Sect®&
tan®

T (0% 0s&

|
" Cos6SinG
Cosec® sewd = RHS!

(b) fan=3SiN %

%%%=5““” |

X 55 =0

Sin (w’_sx,_” 30

Sin =0 Gz 520

L-5in"(0)  cosa: 3

10180, 360 x:cos"(3)

1= 180" x= 0.5
X=360-105
x= 105, 289.5

1=10.5, 180, 289.5

L Final Answer !t

lii.) 2cot™y + 3Cosecy =0
2 Closec*y-1) + 3cosec Y=0
2 CoseC™Y -2 3 cosec y =0
2cosec}\j t 3cosecy-2 =0
Let CoseC y =%
21131 -2=0

Xiy A==

Cosec L\ CosecC Y= -
_LONY _ .-
Sil 5 - i SIV\ \j
Siny=2 3‘“‘5""5
[RETECT] - A

T\Fmal Answer !l
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Answer only one of the following two alternatives.

EITHER

. Inx
A curve has equation y= —-, where x> 0.
X

(i) Find the exact coordinates of the stationary point of the curve.

2
(ii) Show that 3;: can be written in the form M, where a and b are integers.

x4

(iii) Hence, or otherwise, determine the nature of the stationary point of the curve.
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OR

A curve is such that %‘ =6cos (2x + g) for — g s<x< %ﬂ . The curve passes through the point (JZI’ 5).

X
Find

(i) the equation of the curve,

(i) the x-coordinates of the stationary points of the curve,

(iii) the equation of the normal to the curve at the point on the curve where x = 3n . [NE XT P AGE]
i) integrare 9Y .o i) dy
o L
find Curve eguation .
n 6cos(22+3)=0
JecosC?.x*r 3 ) dx
. T
y= 6sinCax+3) 0
> (22+3)=C05"(0)
e S A
Y= Jsin(lx+7)tC @
[Substitute (1,5) os'): 13,0
T T
5=3sin(2(E)tT)+C 2145 =%
, YA 22.=0
h-3sin(1()tF)=C 220
- n_3n
C=5 | 21+ 753
1"
Y= 3sin(Lla+73) D 4;, 2% = 2 - %
- N
T.. t=3
Final Answer !l ST
29 <51 T
2 2
x=T
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3
4

6cos(2(F)+ %)= 6

M.z 6 - Gradient of tangent

gradient of novma = -“‘\—'

(iii) the equation of the normal to the curve at the point on the curve where x =

|
Mm,=-=~
Y:"“é'l.'l’(.
To get @ Set 0f Coordinates, Substitute L= 3;“ into Curve equation..
I
= 2 i My =)t
Y= 3sin(2(3M)+7) 5
Y=5
I
y.—.-é% + C (_ E N 5)
| .31
5= - g ( iy ) +C
| 3Ty _
Stc(F)=¢C
C=545
5t3

-1 n
= G'x,+5+

3

?Fmal Answer I
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11 A particle moves in a straight line such that its displacement, xm, from a fixed point O on the line at
time 7seconds is given by x = 12{In(2¢+ 3)}. Find

(i) the value of # when the displacement of the particle from O is 48 m,

(i) the velocity of the particle when =1,

(iii) the acceleration of the particle when ¢ =1.

) 48=2 ..
Solve for ¢ ) ;% and let t=1
L= ,1(”\ (lt+3)> ll(_)_’){_-t?,) and let t=1
48 2
— = |n(2tt3) 2 N\ =
& (7_()_+3) A “)‘( J
etz 2443 g
e" -3 =19¢ = ?‘g m|s S Final Answer I
_ plU_o |~Final L
6 62 3 | Answer!

i) 4% and let -1
2
2 (355 )
d <2L' ) 14 (2t+3)"

EAVARE aFinal Answer Il

-2 (7_t+5)-1 (2) - —H3(2+3)-z .. m|s*
< ~43(24+3)
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10

The diagram shows a circle, centre O, radius 4 cm, enclosed within a sector PBCDP of a circle, centre
P. The circle centre O touches the sector at points 4, C and E. Angle BPD is %[ radians.

(i) Show that P4 =4+/3 cm and PB = 12 cm.
Find, to 1 decimal place,
(ii) the area of the shaded region,

(iii) the perimeter of the shaded region.

PB=PC 51, radius
pc= POt0OC

Ty - b
SinC3) =p6
M
PO= sin(¢)

PO= 3 cm

PB= Ltcm+ 8em
=|Llem

APOA 3 APOE
II.) Area of Sector BPD - 2 'nri?mg\es
Avea of Sector= $r2@

= 5(2)° (%)

= U1
| Avea oF friangle = 'ibh

P
. B = 1C40)(H)

Ay O

= 3\3
W~ 2(3%3 ) ={47F.69cm?
(\Final Answer !l

htl+2(12-403) 1 4T
¥ g+24-803 +un
=30.Fum

Crinal Answer !l
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11 () Find f \/11+_Y dx. 2]

(i) Given that y=—2% dy__4 Bx

, show that — = + where 4 and B are to be found. [4]

i+x & iy (VTex P

(iii) Hence find f L dr and evaluate | i [4]

(Vi+x P




0606_wi10_qp_13

2 0%
A curve has the equation y = 4e** + Be™* where x = 0. At the point where x =0, y =150 and % =-20.
Show that 4 = 10 and find the value of B. [5]
Using the values of 4 and B found in part (i), find the coordinates of the stationary point on the
curve. [4]
Determine the nature of the stationary point, giving a reason for your answer. [2]
) Substitute 2=0 % Y=50 i) 9y _
into Y= Ae**+Be* dx
50:Ae"(°).rge-(0) lA eu-Be"x = O
Yy & _
448250 — @ 2(10) e -40e *=(
d‘d 206,17(': L}’(\Lw
a =10 12
d e Lo
R(Ae“"‘-} Be"x') 6-’ 20
2 - d ” o =
2AE*™*-Be ™ when 2=0, —3;-20 | e =1
2Aea.(o)_Be-(o): -0 | dz=In2
\n2
24-8=-20 - L
To find y, Substitute 2 into Y equation
Solve (D) 5 @) simulaneousiy
In2
203 ) ¢ 'n2
Elimination Method 0e” > +40e™ 3 -y
_of=— Y=41.¢
N 2R / 20 — ~Final Answerll
= n
A£D =50 (T' L7c)
3A =30
A=10 "l) d—(20 17L_l+o e
Substitute A=10 into A4B=50 ax \£V € c
0 d*
I0+8=50 i d—fpo minimum 3 <O, Maximum
B=kO0
2 _ .
t0e** + 40 e >0 [minimun |




0606 S22 gp 22

The diagram shows part of the line y = 1 and one complete period of the cur y = 1 +cosx, where
x 1s in radians. The line PQ is a tangent to the curve at P and at Q. The line QR is parallel to the y-axis
Area A is enclosed by the line y = 1 and the curve. Area B is enclosed by the line y = 1, the line PQ
and the curve

Given that aread :areaBis1:k find the exact value of k 9]
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7

points A(5, —4) and C(11, 6) are such that AC is the diagonal of a

(b) (i) The coordinates of the

(ii) Find the equation of the diagonal BD.

i) B) = perpendicular bisector of AC
gradient Ac: 46 midpoint AC [ §,1]

Final Answerll

(
3,2 3.1
BD: Y-1=-2(x-8) BD:YT s A+T Hl | YISt

use aradient

23
0 transiation 9




13 The functions fand g are defined, for x > 0, by

(b) (i) Given that f ! exists, write down the range o!

px+ygx~+

(ii) Show that ™' (x) =

bi) range of £7'(x) = domain of £cx)
- Final Answer |l

£7'cx)> 0

bi.) 2=l

d1

21t~ = 51y
1%1-57(,54:0
a.:'z/ bz-Bg / C“‘l

b 22 -yac,

2a

(o) o)
2(2)

= 3y £y 4
) f”  (fw)>0)

prign)= St t{azaee
n

Trinal Answer |l



