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Answer all the questions.

Do not use a calculator in this question.

A< (6+/3)cm

(4—+3)em

B l C

The diagram shows a trapezium ABCD with BC and 4D parallel. The length of 4D is (6+ \/3) cm
and the perpendicular height of the trapezium is (4 - \/'5) cm. The length of BC is lcm. Given that the
trapezium has area 26 cm?, find the exact length of BC. Give your answer in the form a+bv3 where
a and b are integers. [6]

Atea of trapezium = F (sum of parallel lengths)
36 = 3X(4-I3) x[(6tym)+ L]
52 = (4-J3)(6113) + (413)1
2= a4 -al3 —3 + (4-I3)L
GBI+ aJ3)= (4-13) 4
| = Gi+203) X (4 1+J3)
(4-13) (4+]3)
- 1w4t+33+83te6
4* — 3
- 130 + 3942
13

(10 + 313) cm
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2 On a winter’s day the temperature, T °C, / hours after measurement began, is modelled by the formula

T=4+2h—%h2, where 0 < /1 < 8.

(a) By expressing 7' in the form 4—B(h+ C)?, where 4, B and C are constants, find the time at which
the temperature is greatest and state the value of this temperature. [5]

(b) On the following day, and at the same times as before, the temperatures are found to be half their
previous day’s values. State the time at which the temperature is greatest and the value of this

temperature. [2]

@ T="3h*+ 2h t 4
= -3(h*-4h) + 4
= -34[(h-2)*-2%+ 4
= -3(h-2)*+2+4
6 —2(h-2)> | where A=6, B=3% ,C=-2

T is 3rea7‘esf at h=2
Tmax = 6°C

® T=32[6-%2(h-2)*]
= 3 - %(h-2)?

T is greafesf at h=12.
Tmax = 3°C
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[7]

3 The gradient of a curve, at a point (x,y) on the curve, is given by e*(3e” —e ") —cos2x. The curve

passes through the origin. Find y in terms of x.

Step 1: Find the equation of the cunve
Given g%% = g% (.36”"'—1;‘4"’) — 05 2X

= 3e3% —e 3% — o522
y=J36%% _ e % - (s 2 dx
= _3_63_3[ — B-3x — 5in2x + c
3 =) 2
= g3 + 3¢ - 4sin2x +C

Step 2 : Golve C
since (0,0) lies on the curve,
0=e°+3e% —3sn0 +C
0= 1% 3 tcC
C= 3
e e3* + 3e°3% - 7sin2x -

Col
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4

Do not use a calculator in this question.
(a) Itisgiventhat f(x)= x> +px*+gx—6, where p and g are constants.

(x+1) is a factor of f(x).
When f(x) is divided by (x+2) there is a remainder of 4.

Find the values of p and g. [6]

(b) Itis given that 3x—1is a factor of g(x) = 9x® —18x? —x+2. Express g(x) as a product of three
linear factors. (3]

@ aGiven £(x) = x° + px’ + 9x — 6

FEN=CP+p0* "+ q(-) -6 =0
-1+ P —ct —6 =0
p-g=t —C
4

4

fE2) = +p(2)* +9(-2)-6
-8+ 4p -29 —6 =
4p — 29 = 18
2p —4 =1 —@
@ —®: p=2
Sub p =2 into () : 2-q-= 7
7
b 3x* —5x — 2
3x -1 )ax3-18¢* —x +2
—(9x° — 32 3 | | X
-15x*—x + 2 +
- (=15x* +5%)
-(-6x +2) 3x2 -2 |-5x
0

%3 —18x*—x + 2
(3x—N(3x*-5x—2)
(3x—1)(3x t1)(x —2)

3(%)
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—X
5 Giventhat y= -i—;—e_-; , prove that y increases for all real values of x. [6]
e

4y = (te*)(-eX¥)N — (1-e=X)(e-*)(-1)
(1+ex)?
eX(te ) +e*X(1l—eX
1+ 67%)2
e* (1 +X + 1 - %)

(1+e7%)?2

- 2
e*(+eX)?

Since €* 20 , and (1+€7%)2 >0 for all real values

Of & , +hen %& 20 for all real values of % -
Hence , y increases for all real values of x .

6  Solve the equation 2 cosec’0—cotf—3 = 0 for 0° < 6 < 360°. [7]
a[1 + wt*e] —cwte -3=0
2wt’0 — wtl —1 =0 Trigo. Identity
I + cot*O = csec? O

0]
I
|

(2c0t0 + 1 )0t @ — 1)
cof0 = £ or cotO =
tan@ = -2 or tan® =

For tan 6= -2:
O liesin &M op 41h cLuad,

basic angle a = tan™ 2
= 63-435°
6=180°-63.435° or ©= 360°—63-435°
=116-6° or 3296-6°

For tan @ =1 :

basic angle & = tan™ | = 45°
6 lies in" ISt onr 3™ quad ;6= 45° or 180°+ 45°=225




7

A particle is travelling in a straight line. Its acceleration, a m/s?, at time ¢ seconds is given by

a=(2t+1)7 +0.3¢+0.2 for 0 <¢< 10.

At ¢t = 0 the velocity of the particle is —3m/s.
Find the velocity of the particle when ¢ = 5. [7]

a=(at+1)"+03t + 02

v=JGt+) "+ 0.3t + 0.2 dt

2
ln (28 +1) 4 0387 4 o3¢ 4 C

n(at+l) + 045t® + 0.2t + C

Given v= -3m/s when t =0,
—3-'-‘5 nhl + C
cC=-3
. v=3%Ilh(2t+1)+ 05t + 0-2t — 3

When t=5 , V= Tl + 0-15(25) + 0.-2(5) — 3
2-95 m/s
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8

(a) Solve the equation 27 =5(3%77). [4]

(b) Solve the simultaneous equations
9(2% +2(3"*") = 38,

152" Y =21(3%) = 23. [5]

(@ RF= 5(3;9)
QP3P =5x 9
(ax3)F = 45

6PP' 45
156 1345
plg6 = g45

lqg 45
p = %5 = 2-12

® Let w=2% and vy = 3Y :

9(3%) + Q(37*) =38
ju + a(3Yx3) =38
9w + 6V = 38 ®

15(2%7") — 21(3Y) = 23

15(%) _2ly = 23

Bu-av =23
I5u — 42v =46 i%
(DX 3 63U t42vV =266
@t@: F8u =312 @: 9(4) + 6v = 38
u=4 év=38 — 36
2% = 4 V:IBL
x =2 3y = l“

X
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<

y=kx
P
R,
0 I_Q >
(e, 0) \
y=x(10—x)

The diagram shows the line y = kx, where k is a constant, k£ < 10, and the curve y =x(10—x).
The line intersects the curve at the origin O and at point P. Point O(«,0), where « is a constant, lies on
the x-axis such that PQ is parallel to the y-axis.

R, is the area of the region enclosed by the curve and the line OP.

3
(a) By finding k in terms of «, show that R, = %-. [7]

R, is the area of the region enclosed by the lines OP, PQ and the x-axis.

(b) Find the numerical value of £k if R, = R,. [3]

@_Step| : Find intersection point P
Sub y=Kx into y= x(10—x)
Kx = x(lo—-%x)

Kx —10x +x? =0
¥ (x +K —-lo) =0
x=0 or X =10-K
(rej.)
Since P and ® share the same X -coordinadte,
10 -K=«&
K=10 -«
When x =10-K , y=K(0-K) -« P=(10-k, K(U0=K))

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.



Jtep2: Find areq AR
A
area R| = fo ?C('O‘X) dX — area Ra

jz 10x —x* dx —[%XOCX K('O"O]
lox* _ x%®7a4  Ka _

[ = E ]o _ KX (i0-K)

[5a?- 3a®] - £ (10 —k)

5d2__§063 _('O‘dzzd.“

5 — §qd - loa’—a’

S —3a? - ;oc*i T’
L d
co®  (shown).

Since K=10-0o
K= 2-5
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10 F

D

The diagram shows a quadrilateral ABCD whose vertices lie on the circumference of a circle. The
tangent to the circle at B meets the line AC extended at the point E. Angle BAC = x and angle FB4A =y,
where F is a point on EB extended.

(a) Prove that triangle 4BE is similar to triangle BCE. [3]
(b) (i) Prove thatangle ADC =x+y. 3]

(ii) If DC is parallel to AB prove that AD = BC. [4]
(@) £ CBE = £ BAE = x (alt-seq- theorem) F

L BEC = LAED (common L)

BY A-A 1'85{'/
/\ ABE is Similar to A\ BCE

® i. LABC=180°~y — LCBE
g 180°-y - 4
(Ls on a'str-line)

/Z ADC = 180° — £ ABC
= |180° —ClBO“-y-x)
- x f-
(Ls in opp: segmenfS)
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Ih

let Hhe intersection be tween AC and BD be M.
Step| To prove A ADM is Congruent to /\ BCM.

LBAGC=LBDC =% (Lsin the same seqment)
LBAG=LACD =% (AB/DC, alt- Ls)

/\ MDC is isos- A = DM=CM (side)

Z DAM=/CBM (Ls in same sgmenf) (angle)
L ADM=L BCM (Ls In Same s gmenf) (angle)

B AAS w Do9n4ernL test,
AADM 15 ngruelrr to ABCM.

Hgnce) AD BC
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11 Attime ¢ = 0 seconds, two objects are at points 4 and B which are 30 cm apart. The objects are moving
directly towards one another in a straight line. Their constant speeds are 6cos6 cm/s and 8sin6 cm/s
respectively, for a certain value of © measured in degrees. The radii of the objects may be ignored.

(a) Explain why 6 must be acute. [1]
(b) In the case when the objects collide at the midpoint of 4B, find the time taken for the objects to
collide. [3]

(¢) (i) If, instead, the objects collide when ¢ = 4 seconds show that 3cos®+4sin8 = 3.75. [2]
(i) By writing 3cos6+4sin@ in the form Rcos(6—a), where R > 0 and « is acute, find the
numerical values of the speeds of the two objects. [6]

@ 6c0s0 cmﬁ 8 sind cm/s .
Es
30cm ’r

@ If © is obtuse, speed of A will be neqative and A would
be moving left , in the same direction™as © (as shown above).

® et tGns)be the tme the ob\/‘ecfs collide
6 cose)t = 15 —Q
(8sin6)t = 15 —(@
% : % tan 6 = |
tan 6 = i‘
©= tan~ ¥ = 36-870

M:(6ws36-870)t = 15
t = 3125 s

©1). (6ws8)4 + (8sin6)(4) = 3o
d4cse T 32s8in© = 30
3 ws® t 4sin6 = 3.15 (shown)
i). 3 ws@t 4sind Rcos(68 —a)

R= N22+42 =5
= tan' § = 53130

2 30050+ 45in6 =5 cos(©@ — 53.130°)



Hence, 5 cos(6—53.130°) = 3.#5
6 —53.1300 = c0§”! ?;3__

©-53.130° = 4/-410°

Since cos (6-53130°) >0 ,
O-53.130° lies in ISt or 4™ quad,
6 - 53.130°= 41.4/10° or ©-53.130° = 360°— 4I-4H0°
G = 94-540° or

3#.%2° (outof ra
Cl‘lfr? = 0= 3H.72° — 360° ,{70
= /].#2°
speed of A = € Cos Il-72°
= 5-8%cem/s
sPeed of O = S:g) /-T2
= cm/§
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