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Qla 1.62
QIb 3x? +x-2=(3x-2)x+1)

Qle 2 1 _2(n+1)—n= n+2
n

n+l n(n+1) n(n+1)

Qld [4x-3=7 =4x-3=Tor —(4x-3)=7,

i.e. ng or —1

Qle (V3-1J2v3+5)=6+5/3-23-5=3J3+1

QIf S, =%(2a+(n—1)d), where a=3, d=4and n=21.
21
S, =7(2(3)+ 20(4)) =903
Q2ai di(x2 +3) =9(x? +3) (2x) = 18x(x* +3f
X

Q2aii di (x*10g, x)=2x(log, x)+ xz(lj = x(2log, x+1)
X X

Q2aiii i(

x+4

sin x] (x+4)cos x—sin x
dx

T (x4

Q2bi M(_12+5 4—;8j ie. M(26).

Equation of the line through M with gradient —% :

y—6:—%(x—2), 2y—12=—x+2, . x+2y-14=0.

Q2ci I%=logex+5|+c

4
2

i i
Q2cii I sec” 3xdx = [l tan 3x} = 1 tan % = 1
0 3 3 4 3

0

Q3ai Gradient of line BC = ?—3 =2, gradient of line AD is

also 2. ..line BC and line AD are parallel. Hence ABCD is a
trapezium.

Q3aii  The y-coordinate of D is 5. Substitute y =5in
2x—y—1=0 to obtain x =3. Hence D(3,5).
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Q3aiii Length of BC=4/(1-0) +(5-3)* =+/5

Q3aiv Gradient of perpendicular = 1 = 1 .
gradAD 2

Equation of perpendicular from B to AD: y—-3= —%x .

Solve y—-3= —%x and 2x—y—1=0 simultaneously to find the

intersection. (2x—1)—3 = —lx , X = 3 and y= 1 .

2 5 5
Perpendicular distance from B to AD = (% - 0)2 + (?' - 3)2 = % .
Q3av Length of AD=+/(3-0F +(5— 1] =3v5,
length of BC= \/g , perpendicular distance from B to AD = % .

Area of ABCD = % (\/g + 3\/§)x% = 8 square units.

Q3bi dilogg(cos x): ><(— sin x):—tanx
X

cosx
p z T
Q3bii I tan xdx = [— log, (cos x)E =— loge(cos zj +log, (cos 0)
0
1 1
=-] — [+0=1 2)=—log, 2
o o L

Q4a

0 > R

a =b because XR bisects ZPRQ, ¢ =a because LYXR and
ZXRQ are alternate angles. ..c =b and AXYR is an isosceles
triangle.

Q4bi 50x1.2° =215 mm

Qabii S0x1.2" >400. 12" 8, n>—228 114,
log1.2

.12 times at least.

Q4ci x> =8(y-3), x* =4(2)(y—-3). Vertex is (0.,3).
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Q4cii Focusis (0,3+2),1.e.(0,5).

Qéciii

10

(0,5)

(0,3)

Q4civ

10

(0,5)
4

(0,3)

x-coordinates of intersections: x” = 8(5 - 3) , x=14.

Parabola: y:%x2+3.
t 1 t 1
Shaded area=2><j 5—[—x2+3] dx=2xj[2——x2jdx
0 8 0 8

3 4
=2x|2x—2| = 32 square units.
241, 3

Q5a ?=1—6sin3x, y=j(1—6sin3x)dx=x+2cos3x+c.

X
The curve passes through (0,7), ~.7=2cos0+c, c=5.

Hence y =x+2cos3x+5.

Q5bi 5+10x+20x% +40x° +... = 5{1+ (2x)+ (2x) + (2x) +...).

This series has a limiting sum if —1<2x<1. .- —% <x< % ,

. 1
ie. |x<=.
2
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Q5bii a=1, r=2x, S =—2.
1-r

! 2@,1220—40)@)(:2.

1-2x 5 40

Q5¢c I=Ae™ and I =6000 when s=0. .. A=6000.

Q5cii 1 =6000e™™ and 7 =1000 when s=6.

~.1000 = 6000e % | ¢ =%, e =6, 6k=log, 6,
k= %loge 6~0.2986.
Q5ciii [ =Ae™, ar_ —kAe™ =—kI .

ds
When s=6, 1 =1000,
A = lloge 6 [1000 = —ﬂloge 6~ -298.6
ds 6 3

The light intensity is decreasing at 298.6 lux per metre at 6
metres below the surface of the lake.

Q6a 2sin2§=1 and —7<x<7

1—23in2§=0, .'.0032—3x=0 and —ZTHS%SZT”.
R S
3 2 4

Q6bi  Read from graph, v =20 ms™".

Q6bii  Read from graph, =10 s.

Q6biii Read from graph, =6 s.

Q6biv A :%(20+4(37)+50)+é(50+4(61)+ 70)

+%(70+4(77)+ 80)+%(80+4(75)+ 60) =493 m

6
25 2d)c=257{— ! }
(x-2) x=2];
1

=257 ——+1|= 75—” cubic units.
4 4

Q6bci V= jﬂyzdx = zf
3 3

=2, (loge x)’ —2log,x-3=0,

Q7a log, x— 3
log, x

e

(log, x—3)(log, x+1)=0.

~log,x=3, x=¢’,o0r log, x=-1, x=l.
e
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Q7bi

Since 0<8<L 27, .'.0<1O—7ZS27Z', 0<is1,
3r 3r

0<5<3r, .'.VZ%.

Q7bii Area= 1 r’0 = 1 r(rﬁ) = l(4 10—7[] = 20z square units
2 2 2 3 3
Q7ci
X
2/3
X
1/3 2/3 X
G
2/3 1
2/3 X
1/
X
2/3 1/3 G
G
1/3
G

Possible outcomes are XX, XGX, XGG, GXX, GXG, GG.

Q7cii  Pr(XGG)+Pr(GXG)+Pr(GG)
2. 1.1 1. 2.1 1.1 7
=—X—X—+—X=X— +—X—=—.
37373 3°3°3 33 27

Q7ciii - Pr(3games)=1-Pr(2games)=1- ((1]2 i [EJZ]

3 3

Q8ai f(x)=0, x* -8x2 =0, x*(x*~8)=0. .. x=0 or

+ Zx/E . The graph crosses the y-axis at (0,0), or crosses the x-

axis at (— 2\/5,0) or (2\/5,0).

Q8aii  f(x)=x*-8x7,
Flx)=(=x) -8(=x)" =x* -8x" = f(x),

o f (x) is an even function.

QSaiii  f/(x)=4x" —16x=0, 4x(x*=4)=0, ~x=0 or +2.

X -2 0 2
y —-16 0 -16
(x,y) (-2,-16) (0,0) (2,-16)
dyldx | — 0 + 0 + 0
Nature Local min Local Local min
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Q8aiv

10

-10

-15

(-2,-18) (2,-16)

Q8bi
P
.rI m__;:-l_ ¥ -l_?U
;"J / & !
s ! = 7
B il e #
Yot sy r e ; r
Fit T i{'
|
|
|
|
Al
HIJ- = i

CD = BA (parallelogram), BA= BE (square), ..CD = BE .

Q8bii ZLHBE+ ZABC =180°= ZABC + 4BCD,

. ZHBE = ZBCD, HB = BC (square) and CD = BE (Q8bi).

Hence AHBE =ABCD . ... BD =HE.

Q9ai  Pr(neither)=0.15x0.15 = 0.0225
QOaii Pr(own N use) = Pr(use | own)Pr(own)
=0.20x0.85=0.17

Q9%i P =100000, R=1+L=1.005,
100x12

monthly payment=M .
M (1.005" —1)

A =100000(1.005" )— S

Qobii  100000(1.005"* )—% =0,

- 100000(1.005" )x 0.005

=975.85
1.005'% -1
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2 2 2
When x>i, x2>£—, 1> /'2 ,1- /'2
\/E 2x 2x

dA . . .
P >0, since s and sin & are both positive.
X

>0.

. Ais a minimum at x =

5

Q10biii From Q10bi,

pa = 2=) s[f— 1] = s[v2 -1) metres.

3 bix: X X
9cii X k| b*x—— |dx=k — |+C.
e e ]
4 4 4
Given f(b)=0 ..1{%—’1’—2] +C=0, 5’1‘127 +C=0,
Please inform mathline @itute.com re conceptual,
4 2x? 4 4 mathematical and/or typing errors.

C:—Skb and f(x):k b_x_x_ _ﬂ_ ypug

12 2 12 12

4 4

Hence at x=0, f (0) =— Skb . The beam is Skb units below

the x-axis.

Ql0a y=log,(x-2), x=e’+2.

Area of shaded region
log, 5 log, 3

=7log, 5 [xdy =7log, 5- j(e +2 )y
0

=7log,5—|e” +2y]:;’g"5 =7log, 5—(el°g"‘ +2log, 5)+1

=5log, 5—4 square units.

Q10bi AOKJ and AOMP are similar.

_PM _oM ’ PM =f—x’ P = s(f—x)'
KJ oJ s X X
=lsxsm0{+1(€ x)s(g_ )sina

2 X
2€x+x j .
sina

o3+
(

=5l x— €+—Js1na where O<x< /.

2 2 2
Whenx<i x2<f—,1<f 1 !

\/E ’ 2 2x° - 2x°

dA . . ..
d_ <0, since s and sin & are both positive.
X

<0.
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