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For wr, use either your calculator value or 3.142, unless the question requires the answer in

terms of 7.
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The total of the marks for this paper is 80,
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Anplo-Chincss Sohonl (Bocker Foad)

Answer all the questions

ILis given that J.flzxja'.r = tan x + kcos x + ¢, where ¢ is an arbitrary constant of

integration, and that [*"f(x)dx =1.
(i) Find k& [2]
(i) Tind the expression for £ix). ' [3]

2  Givenrthat tan 4 = 2;.1 cos i = :i and the angles 4 and & are in the same

guadrant, find without using a caleulator, the value of

(i) cosec A, [2]

(i) (an 2B, - [2]
' ‘1-""',

(i} sin| = |. [2]
L2

3 The diagram, which is not drawn to scale, shows eircle O

¥
d

[

Circle €7y has it centre at contee at P2, —2) and passes through O06, 00
{i} Find the equation of circle €. Express vour answer in the form of

Wy s 2gx42fite=10, [3]
(ii) Another cirele, 2, has equation £* + »¥ =12 - 10y +36=0.
By considering the centre of O explain if 7 intersects the y-axis. [3]

{
4 Given sin| 2y+f].—-2m32}-,
5 3)

(i) show that tan 2y = 4~+3, [3]
{liy solve sin[z P+ E] =2cosdy for 0= p=x, [3]
A
3
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Anglo-Cinase Sohoosl (Dovier Hom

5  Water iz powred into u bucket af a raic of 24n emfa. The volume, EHT]. af water
: — {15 - x) ;
in the bucket is given by V= T . where x> 4. The depth of The water in

the bucket is r cm. Find

{i) the rate ofincrease in fhe depth when x = 8, [31]
{ii) the velume of water at the instant when the rate of incresse in the depth is
1 cm/s, leaving your answer in terms of . [4]
6 Themmber of insects, NV, in a eolony after r days can be modelled by
N =1000&” , where & is a constant. There are B000 insects after 5 days.
(f} Find the initial number of insects in the colony. [2]
(i} Ilow many insects are there after 20 days? Correct your answer fo 2
sigmificant figures. [3]
(i} Hence, sketch the graph of A =10002" for the first 3 days [2]
T Tiis given that f{x]—lx:—E-_r+i| fur =1<x<7.
(i} Sketch the graph of v = f(x), indicating the intereepts of beth axes and the
coardhinates of the tuming poinl. [3]
(ii} State a possihle integer value ol for which the cquation |J-'E — b+ 5| =x [1]
has 4 solutions.
(i) Solve [x" —Gx+5 =3, 2]
(iv) Hence, or otherwise, state the set of values of x for which |—'i'! - b |'5| =3
in ke given range. [2]
q

B (a) The quadratic equation 33 =8z +4 =0 hasrools & and £. Find the [5]

; : 4 3
quadratic equation whose roots are af#” and o7 f

(b) Given that e is a roof of the equation 2x’ =ix-4 chowthat 4o’ =a-12.  [3]
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Argto-Cihdags Scifwost [Borkar Keaa)

2 (3} The cquation of a curve iz y = Ji+4
x —

»where x 2.

Determine whether y is an increasing or decreasing function. [3]

(B} The curve v ={2x— 1) has o stationary paint M. Determine the nature
of point M. 5]

10 A piece of wire, 160 cm long, is divided into two patts to form two disjoint shapes.
Ohne part is benl to form an eguilateral triangle of sides x em. The other part is hent

to form a sector of a circle of radius ¥ cm . The angle subtended by the radii of the
seclor 1s & radian,

[For a sector of radius », the are length is riand the ares is ; re.]
(it Cxpress @in terms of x. [2]
(i) Show that the total area, 4 cm?, enclased by the twa shapes is given by
A=s0x+ -3 10} [2]

(iii} Given that x and 4 can vary, find the valos of x for which 4 has a stationary

value. Determine whether i 15 ¢ maximum ar 2 Tinimuem arca. [3]

11 Theeguation ol s curve 15 ¥ = {x = 1)/ 22+ 2 . The point P lies on the curve and

has &n x-coordinate of 1. The tangent to the curve at P meets the x-axis at 4 and the

-axis at g,
(i} Find the coordinates of 4 and of A, [6]
{ii} The point {J also lies on the curve. The normal fo the curve at @ is paralle]
to the tangent of the curve et 2. Find the x-coordinate of O, (4]
— End of Paper --
3
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READ THESE INSTRUCTIONS FIRST

Write your index number and name on all the work you hand in.

Write in dark blue ar black pen.
You may use an HBE pencil for any diagrams or graphs.
Ola nal usa staples, paper clips, glue or correction fuid,

Answer zll questions.
If working is needed for any queslion it must be shown with the answer.

Omission of essantial working will result in loss of marks,

The usea of an approved scientific calculator is expected, where appropriate.

Il the degree of accuracy is not specified in the question, and if the answer is not exact,
give your answer {o three significant figures. Give answers in degrees to one decimal

place. . : .
For i, usa either your calculator value or 3.142, unless the question requires the answar in

terms of .

At the end of the examinations, fasten your wark securely together, :
Tha number of marks is given in brackets [ ] at the end of each question or part quastion.

The total of the marks for this paper is 100.

Thizs quaestion paper consists of & prinfed pages,



Angla-Chinpss Schoof (Darksr Reaa)

Answer all the questions
1 (i) Provethat sin26 - anécos2f =tand. 3]

{ii) Hence, without the use of caloulator, show that tan67.5" = e [4]

2  Solutions to this question by accurate drawing will not be accepted.

Jy—dx+40=10

=

o

The diagram shows the lines Ly and Lz intersecling ol 8. Line L; has equution

3y—4x+ 40 = Dand Ly has eguation 4y = 48 — . The point £ is the midpoint of

QR The line Ly intersects the x-axis at 4 and the line Lz intersecls the y-axis at B,
{i} Show that angle APE —90° [5]
(i} Find the area of the quadrilateral (ARS, 3

3 The table shows experimental values of two variables o and ¥, which arc
connected by an equation of the form y = xlnfy + pr) where p and g are
constants,

£ 105 [ v | 15 ] -2 |25
¥ 0896 1.61 | 208 | 230 | L.73

() Using a scale of 4 om to | unit for the horizontal axis and 2 cm to 1 unit

=

for the verlical axis, plel e © sppinst x to abtain a steadght line graph. [2]
{ii) Tence, use vour grapl 1o

(a) estimate the value of p and of g, : [3]

{(h) obtain the value of y when x = 1.2, correct fo 3 signilicant fgures. [1]

#
(i) ‘Whatis the gradient of the straight line when x is plotted against ¢ = 7 [1]
3
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Anglo-Chinesa School (Farker

4 (a} Given that the term independent of x in the binomial expansion of
3
[x et i] is 1215, find the possible values of p. [4]
X
x "
{b) The expansion of (2 + 3.:}[1 & | in the ascending powcrs of x as far as
A
the term in 2% is 2 - 5x + gx*. Find the value of n and of g. [4]
5

The diagraim shows parts of the curve p =3 - 2z and the line 2y = x. The

curve and the line interscet at the poinl A. Determine the area of the shaded
rEmon.

[8]

6 (4} Without using a caleulator, find the mieger values of @ and of & for

- . = o [ +h II_
which the solution of the equalion /7 = x+/2 +4312 15 ﬁ.

L3}

(b} Giiven that (Iii’ ':} + 64 =0, cxpress ¥ as a power of x. [4]

er
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Angio-Chinusw Fohool (Hamvar Roed)

T {a) Given that {] [(x) dx = 8, evaluate

i) [ fx)dx (1]
an [} [2e0e) 3] e (2]
I
() {i) ; (x"Imx). 2]
i} Henee, evaluate [[ 2x° Inx dr. 4]
8 (a) The diagram shaws the graph of ¥ = a mséx ¢ &rwhere x is in radians,
¢
-~
#-1 [ e ;/., (e 2)
llllll
= I::r \ a XII.'III — T
|| K\ /
4 }— ------ T
(i) Write down the value of o, of & and of . (31
(i} Find the coordinates ol the points where the curve meets the r-axis. [4]
(b) Sketch p = 3tan 2x for 0728 < ]RO7. 3]
9 (a) Determine the set of values of constant & for which the equation
k(x—2) = x* — 3has 2 distinct real roots. [3]

(b)  The cuhic polynomial fx) is such that the coefficient of 3 is —2 and the
roots of fix) = D are 1, p and p°. It is given that f{x) has o remainder of —14
when divided by x - 2.
(i) Showthat p" —2p° Zp-3=10. [3]
() Hence, find the value of p and show that there are no other real values

of pr that satisty this equalion, [5]

M- Y Examidation 2518 Sac 4 (Enprees] £ 5 Mol fAcaseic)
Adtiions' Methemabos 4047 Pooar 2



Angie-Chinesa Schoal (Beckar Roar)

14 cm
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The diagram shows the side view of a rectangular block PORS, with dimensions
14 cm by R em, placed on a ramp, FS, tilted at an acute angle of ¢ =, where

P = § < 90°. The ramp is placed on a horrantal surface 57 and d is the
perpendicular distanee from O 1o §T. SJFTS =007,

(i} Explain clearly why & =8cosd +14sind . [2]
{ii) Expressdin the form Rcos(#—a), where B> 0 and 0° < g < 907, [3
(fii}) State the maximum value of  and find the corresponding value of @ [3]
(%) Find the smallest value # such that o =1(42 . [4]

11 A particle moves in a straight line, such thal its distance, & metres, from a fixed

point (7 i3 given by s=¢" —3&" +7 . where ¢ is the time in seconds after passing

0.
(i) TFind the imtial position of the particle, [2]
(it} Bhow that the particle takes In(1.5) seconds to first come to instantancons [3]
rest.
{iii) Find the rotal distance travelled by the particle in 1 second. [4]
(iv) Will the particle ever achieve maximum velocity? Explain clearly with [3]
working.
-- End of Paper --
[
Mey-Yoey Examinatian 20048 Sec 4 (Expass) S 5 Nomed! (dcademic)

Addona’ Manbomatics S04T Paper 2



