































































































































































































hAreaof trapezium 2 sum ofparallel lengths
26frac12timesleft4sqrt3righttimesleftleft6sqrt3right1lright

52left4sqrt3rightleft6sqrt3right1 4sqrt3l
5224 253 3 leftsqrt3rightl

31 1 2sqrt3left4sqrt3rightl

thereforelleft312sqrt3rightleft4sqrt3right left4sqrt3right
4 53

12431sqrt38sqrt3642 3

130391313
left10313rightc m




















































































a Tfrac12h22h4
frac12lefth24hright4
frac12leftlefth2right222right4
frac12lefth2right2124
6frac12lefth2right2 where A6 Bfrac12 c2

T is greatest at h2
Tmax 6circC

b Tfrac12left6frac12leftn2right2right
3frac14lefth2right2

T is greatest at h2
Tmax 3circC






































































































step 1 Find theequation of the curve

Given dydxexleft3e2xe4xrightcos2x
3e3x e 3xcos2x

yint3e3xe3xcos2xdx
beginmatrix3e3xe3xsin2x3321Cendmatrix
e3x113e3xfrac12sin2x1C

Step 2 Solve C
since left00right lies on the curve

frac12sin0C

0e01frac13e001frac13Ccbeginmatrix43endmatrix
thereforeye3x 1 be 3x12sin2x























































































a Given fleftxrightx3 1 px2 1 qx 6

fleft1rightleft1right31pleft1right21qleft1right 60

60q71pqp l

64642q18qq
fleft2rightleft2right31pleft2right21qleft2right

2q
4p
2p

814p

2

1 p22

subp 2 into 1 2

q7q5

3x29x39x3 5x18x2x23x215x2x2left15x25xright
b 2
3x

x165
3x

2x

6x12left6x12right0 3x2 2

gleftxright9x318x2x1 2
13x 1 3x25x 2
13x 1 left3x11rightx 2




































































































dyleft11exrightleftexrightleft1rightleft1exrightleftexrightleft1rightleft1exright2

exleft1exright1exleft1exrightleft1exright2exleft1ex1exrightleft1exright2
ex2left1exright2

since ex0 and left1exright20 for all real

valuesofx then beginmatrixdydx0endmatrix for all real values of x
Hence y increases for all real values of x

2left1cot2thetaright coto 30
10 Trigo Identity

1cot2thetacosec2theta
2cot2thetacottheta
left2cottheta11rightcottheta
cotthetafrac12 or cottheta1
tantheta2 or tantheta1

1rangle0

For tantheta2
O lies in 2ⁿᵈ or 4ᵗʰquad
basic angle alphatan12

63435circ
theta180circ63435circ or theta360circ63435circ
1166circ or 296

60Fortan theta1
basicangle alphatan1145circ
0 lies in 1ˢᵗ or 3ʳᵈ quad theta45circ or 180circ45circ225



























































































a2 L 111103t102

Vintleft2t1right103t02dt
lnleft2t1right203t22102t1c
frac12lnleft2t1right015t2102t1C

Given V 3ms when t0
3frac12ln11C

C3
thereforeVfrac12lnleft2t1right1015t2102t 3

When t5 I Vfrac12ln11015left25right02left5right3
295ms































































































a

2p5leftbeginmatrix323pendmatrixright2pcdot3p5times9left2times3rightp45
6p45lg6plg45plg6lg45
thereforePlg45lg6212

bLet u2x and V3Y

9left2xright l 2left3y1right38
9u l 2left3ytimes3right38
9u l 6V38 1

15left2x1right15leftbeginmatrix2x2endmatrixrightbeginmatrix152endmatrixu 21left3yright2321V23

21V2342V461times763u142v266 215u
3

2378u312u42x4thereforex2 19left4right6V386V38V313y31thereforey1
36























































a step Find intersection point p
sub ykx into yxleft10xright

thereforekxxleft10xright
kx10x1x20
xleftx1k10right0

x0 or x10k
crej

since p and Q share the same x coordinate
10 Kalpha

K10alpha

thereforePleft10KKleft10KrightrightWhen x10K I ykleft10Kright













































































































Step2 Find area 1Re1

areaR1int_0alphaxleft10xrightdx area R2

leftbeginmatrix12endmatrixrighttimesalphatimesKleft10KrightK2alphaleft10Krightleft10Krightint_0alpha10xx2dxleftbeginmatrix10x2x323endmatrixright0alpha
kappapropto1left10alpharightproptoalpha2left5alpha2frac13alpha3right5alpha2frac13alpha3
10alpha2alpha325alpha213alpha3

5alpha2frac13alpha35alpha2112alpha3
6alpha3 shown

b R1R2
therefore61alpha3Kalphaleft10Kright

6alpha3left10alpharightproptocdotalpha
16alpha35alpha2

frac12alpha332alpha35alpha202alpha315alpha20alpha2left2alpha15right0
alpha0
crej

or alpha75

since k10alpha
K25































































a angleCBE L BAE x altsegtheorem
angleBECangleAEB common angle

By AA test
AI3L is similar to BCE

fracx
b i LABC 180circy LCBE

180circyx
Ls on a str line

angleAD C180circ L AB c

180circleft180circyxright
xy

Ls in opp segments











































































































ii

7

rM

Let the intersectionbetween AC and BD be M
Steps To prove ADM is congruent to BsubsetM

angleBACangleBDCx Ls in the same segment
angleBACangleACDx C ABDC alt L S

therefore MDC is isos RightarrowDMCM side

angle
angle

angleDAMangleCBM Ls in same segment
angleADMangleBCM Ls in same segment

By AAS congruent test
1 DM is congruent to

BCM.HenceADBC


















































































langle8sinthetacmsA rangle6costhetacms B

X
30cmalf theta is obtuse speedof A will benegative and A would

bemoving left in the same direction as B asshown

abovebLet tleftinsright be the time the objectscollide
1left6costhetarightt15left8sinthetarightt15 2

24tantheta43
thetatan143368701left6cos36870rightt15t3125s

c i left6costhetaright4left8sinthetarightleft4right30
24costheta32sintheta30

3costheta4sintheta375leftshownright

ii 3costheta4sinthetaRcosleftthetaalpharight
RN32425
alphatan14353130

therefore3costheta4sintheta5coslefttheta53130circright











































































































Hence 5 co s O 53130circ375
O 53130circcos13 anglel

theta53130circ41410circ

coslefttheta53130circright0 I0since 53130circ lies in 1st or 47 quad53130circ41410circ or 0 53130circ360circ 41.410
theta94540circ or theta37172circ outofrange

thereforetheta37172circ

O

360crej 1172circ

therefore speed of A6cos1172circ
587cms

speed of B8sin1172circ
163cms


