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Qdi v=50(1-¢**), a= f; = 50(0.2¢% )= 1060

When =10, a =10 =~1.4ms™.

3 2 3
Qla (1+\/§) =1’ +3(1)2(\/§)+ 3(1)(\/5) +(\/§) =16+8V5 . Q2dii Displacement in the first 10 seconds
10
—0.2¢ —0.2:¢ \|tO _
- (4)3)+(19)2) 0 (5)3)+ (= 5)2) | = jso(l—e 02 )dt: [50(t+5e 02 )]0 =50(10+5¢2 —5)~ 284.
X=——-= 5 == . 0
2+3 2+3 Distance fallen = 284 m.
d d d
Qte ()= om0 ) 07 . o T
dx d\x* dx Q3a V=£7zy dx=6[9+x2dx= Etan 0=3tan 1=E
3
:( 42}4)63):11)68' x—2 2
1+(x ) * Q3bi y= =1- . Vertical asymptote: x =4 ;
x—4 x—4
horizontal asymptote: y =1.
Qld Line I: x—2y+3=0, y—l +i ﬂ l, m, =l
27 2 dx 2 A |
y
Curve 2: y=x>+1, D3 Avx=1, D3, m,=3. 3 ' \
i dx X=4: \
tan@=—2—"1 = >/2 =1,..0==2. :
1+m,m ~ 14+3/2 4 y=1-d+-—————-- r——————————-
05 | -
0 2 4! 5 T x
Qle Given u=25—x", - oy \ !
dx |

When x=3, u=16;when x=4, u=9.
1 du P

1
j—dx— j “dv=—Judu=u Q3bii *72 =3 when x—2=3x-12, ic. x=5.
3425—x \/_ X 16 9 x—4
|16 x—2
= From graph, <3 when x<4 or x=5.
=|2u?| =2. x—4
9
R Ly d 1 oy
262 sin? Qe ¥=-e, E(Evzj:_e .
1—cos@ 2 2 o
2a LHS = = = =tan— = RHS .
Qza sin 6 66 6 " _V P fe =1 TRECE
2sin—cos— CcosS— 1
leen x=0 and v-l when =0,
Q2bi y e, =0, v =, . x=v=e".Note: x=—e* does not
A meet the initial conditions.
(—1,271)I T 2% ) )
| . _ x t ; !
3cii x=e ", .—=e ", —=¢e", t=|e'dx=e"+c,.
l Q dt dx J 2
I Given x=0 and v=1 when =0,
|
| ..¢c,=—1and t =e" —1. Hence x=logg(t+1).
I |-
-1 0| (1,0 x
Q4ai Pr(X =2)=0.1> =0.01

Q2bii The range is [0,27].
Q4aii Pr(X =2)="C,(0.1)°(0.9)"® = 0.285
Q2c P(x)z x* +ax+b,
P(2)=4+2a+b=0, - 2a+b=—4. Qéaiii Pr(X >2)=1-Pr(X =0)-Pr(X =1)-Pr(Xx = 2)
P(-1)=1-a+b=18, .a-b=-17. =1-0.9%-¢,(0.1)0.9)"” —0.285 ~ 0.32.

Solve simultaneously, a =—-7 and b =10.
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Q4b For n=1, 7" +5=12 is divisible by 12.

. 1 1 V1
Q5c sinT' x+—cos™ y== @))
For n =k, assume that 7> +5 is divisible by 12. 2 3

For n=k+1, 3sin_lx_lcos_1y=2_ﬂ (2)
72007 45 272727 4 5 2 49(7%1 +5)— 485 is divisible by 2 3 i |
. C O B . —_
12 because both 72" +5 and 48 are divisible by 12. D+ @) 4sin” x=7, sin" x=—-, ~x= 5

Hence 7> +5=12 is divisible by 12 for all integers n>1.

Qdci

NG

S 2
Q5di Substitute x =2aq and y =aq’ into the equation of PQ:
2aq + pag® —2ap —ap® =0,
al2g- p)+ pla® - p*)]=0.
al2(q - p)+ pla—pllg+p)l=0,

alg=p)2+pla+p)l=0.
Since g—p#0 ~g#p,and a#0,

.'.2+p(q+p):0,hence pP+pg+2=0.

2

Q5dii Gradientof 0P = =

2ap 2
ZQBX = ZXAP (angles subtended on the circumference by the . ag® ¢
same arc). gradient of OQ = gq = 5
LXAP + LAXP = ZPXD + ZAXP =90°, ... ZXAP = ZPXD.
ZPXD = ZQXB (vertically opposite angles). If OP L OQ, then P4 _ 4 , o pqg=—4.
- ZOXB = /OBX . 2 2

From Q5di, p°+ pg+2=0, .. p° —4+2=0,hence p° =2.
Q4cii LQXB=/Z0BX , ... AQXB is isosceles and OB = QX .
Similarly, ZQXC = ZQCX , . AQXC is isosceles and Q6ai x=+/3sin2r—cos2r+3, i =2v3cos 2 +2sin2r,
0X =QC . -.0B = QC and hence Q bisects BC. % = —4/3sin 2t + 4cos 2t = —4(J§ sin 2¢ — cos 2;): —4(x-3).

{ Q6aii Period = 27” = & seconds.
Q5ai Area of sector OPQ = 3 r’6.

| | . Q6aiii i = 2+/3 cos 2 + 2sin 2t ,
Area of AOPT=Er(PT)=Er(rtan0)=Er tan 6. %= Acos(2t — )= Acos2rcosa + Asin 2t sin & .

_.‘lrz tan€=2xlr20, -~ tanf =20 . .'.Acosa':2\/§ and Asina=2.

2 Hence A’cos’a+ A’sina =16,

. 1 . T
Q5aii Let f(8)=260—tan8. f'(6)=2-sec’ . - A=4and Slna:a,l-e- 05=g-
Newton’s method:
@,) 2x1.15—tan1.15 .'.X=4COS(2t—£].
6 =6,—- f, 0L =1.15- . 5 ~—— =1.1664 . 6
16,) 2—sec?1.15

Q6aiv 0<r<x,0<2<2x.

Q5b There are 4! permutations of the four children together, . T T 1
and there are 3! ways in arranging a particular permutation of the When x=2, 4005(% _gj =2, COS(ZI _gj = 9’
four children, Mr Roberts and Mrs Roberts.
. o A Y z 1z

.. total number of arrangements of the family of six with the ——=—, —. . t=—, —.
children together is 314! . 6 3 3 4 12
Total number of arrangements of the family of six without When 1=-2, 4005(% _fj -2, cos(Zt _fj _ 1 ,
restriction is 6!.
Pr(children.together) = Bl = 1 . 2y 2z 4_” = Sz 3 )

6l 5 6 37377 127 4
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Q6bi f(x)=e*—e™, f'(x)=e" +e™*>0 for all values of x,
o f (x) is increasing for all values of x.

Q6bii Equation of f(x): y=e* —e™
Equation of inverse: x =¢” —e™”.
xe’ = (ey)2 -1, (ey)2 —xe’ —1=0.

x+4x’+4
2

Apply quadratic formula: e’ = since e¢” > 0.
x+x’+4 4 x+x’+4
sy =log, — | - f(x)=1og, — |

2

+4y> +4
Q6biii y=e"—e™, s x= logf[L] '

2
When y =5, x:log{“— ”;”szs.
Q7ai y=kx”,ﬂ=nkx”_'. y=logex,ﬂ=l.
dx dx x
n-1 1 n 1
At x=a, nka" =—, -.a" =—.
a nk

Q7aii At x=a, ka" =log,a.

1
From Q7ai, a" :i, k(ijzlogea, logea:l, a=e".
nk n

n

soa :e:L.Hence k:i.
nk en

X
l4cos8

2
y=14tsin6—-4.9>, y=14 —> |sing—4.9 —>
14 cos @ 14 cos @

2

Q7bi x=14tcosé, ..t =

2
=xtan @ — :xtanﬁ—x—seczﬁ
40

_x
40cos’ 0

x’ 1+m?
:xtanﬁ——(1+tan2€):mx— x*, where m=tan@.
40 40

Q7bii At x =10 and when m =2%+/3-0.4h,

y zmx—(l—i—mzsz
40
:10(2i«/3—0.4h)— 2.5(1+(Zi\/3—0.4h)2) =h.

Since 3-0.4h >0, hS%:IS, s.max his 7.5 m.

Q7biii Given m=21+/3-0.4h .
When =39, m=0.8 or 3.2.
When h=59, m=1.2 or2.8.

.. The other interval is 0.8 <m <1.2.
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Q7biv Let y =0 to find the range.

2 2
mx — L+ m x>=0, x\m— L+m x|=0,
40 40

m .
sx=0o0r x= . the range is . metres.
I+m 1+m
For 2.8<m<32, 40(322) <x< 40(2-82) ’
1432 1+2.8

11.388 < x<12.670.
Width of interval =12.670—11.388 = 1.282 metres.

The range is maximum when 6° =45°,i.e. m =tan45° =1,
which is within the interval 0.8 <m <1.2.

When m =08, x= 140(8'8) =19.512: when m=1, x=20"
+

82

when m=1.2, x=19.672.
Width of interval = 20 -19.512 = 0.488 metres.

Please inform mathline @itute.com re conceptual,
mathematical and/or typing errors.
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