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1 .o x
la dx=sin"| — |+
< J- 4-x* ) (2) ‘
QIb f(x):cos=l(§],—15%31,—2952.

Domain is [— 2,2].

Qlc In(x+6)=2Inx,.: x+6>0and x>0, .: x>0
x+6=x", X’ —x—-6=0, (x—3)(x+2)=0

2x=3
Qld Let =4 'x——i
x+2 7 4
5 3
For <4, x<-2 or x>—— (seethe graphs of y=—-—
x+2 4 x+2

and y =4 below)

Qle Letu=1—x,—ﬂ:1,x:1_u

dx
1 1 1
jxvl—xdx=—j(l—uwﬂdx=j(u% —u%)du
0 0 dx 0

3 st
| 2u? _2u2 _i
3 5 15

0

1 5
If Binomial: n=5, p=—, g=—
Q n pEgd=
2 3
1Y(5
Pr(X =2)=°C,| = | | =
=2 @(6]

Q2a f'(x)=sin*x =%(1—cos 2x)
.- f(x)=lj.(1—cost)dx=lx—lsin 2x+c
2 2 4

Given f(0)=2,.: f(x):%x—isin 2x+2
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Q2bi M =36-35.5¢",.: 355" =36-M
. ‘;—Af =35.5ke™ = k(36 -M)

Q2bii Given M =20 when =10, .: 20 =36-35.5¢""%

010k 16 In 0.450704

——=0.450704, k = =0.080
35.5

Q2biii Let ‘;—Af =k(36—M)=0, limiting M =36 tonnes

Q2ci P(x)=(x+1)x-3)0(x)+ax+b

P(x) has a factor of x—3, .: ax+b=a(x—3), 2 b==3a
When P(x) is divided by x+1, the remainder is
P(-1)=—a+b=8,.: -4a=8,.:a=-2 and b=6

Q2cii When P(x)= (x+1)(x—3)Q(x)-2x+6 is divided by
(x + 1)(x - 3) , the remainder is —2x+6.

Q2d r=+/x>+36 and %:100

dr X dx 100x

dt - x*+36 dt \x*+36

1
.. x=*— are the x-

2
coordinates of the points of inflexion.

Q3bii f (x) is a many-to-one function, it has an inverse but not
an inverse function. By restricting the domain f (x) can be made
a one-to-one function and has an inverse function.

2

e’ ,x20,.: ye (0,1]

. . )2 1 1
Equation of inverse: x=¢" , y2=—lnx=ln—,.: y=,In—

x x
. f’l()c)=1/1nl

Q3biv The domain of f' (x) is the range of the restricted
f(x),ie. (0.1]

Q3biii Let y= f(x)
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Q3bv

Q3bvi(1) At x=0.6, x<e ™ ;at x=07, x>e ™

X

sy=xand y=e" “intersect at 0.6< x<0.7 .

Hence x =e has a solution in the interval 0.6 < x < 0.7 .

5

Q3bvi(2) At x=0.65, x<e ™", .: the solution to x=e"" is
>0.65,.: x=0.7 correct to one decimal place.

Qdai v’ =24-8x-2x"
When v=0, 24-8x—2x* =0, 2(6+x)2-x)=0
L x=—-6 or2

dx

Q4aii a =i[%v2]= —4-2x

Qdaiii Let a=0, x=-2,.: vV} =32, v=1+32 = +4/2
Maximum speed = |v| = 4\/5

Q4bi
Rcos(t9+a)= Rcos@cosa— Rsin@sin

200s0+2cos[0+%] =2cosf+ 200s0cos§—25in0sin§

:30039—\/§sin9
.. Rcosa =3 and Rsina=\/§
R cos’a+R*sin>@=9+3, : R=2/3

Rsina _ﬁ
Rcosax 3

T
, .. tana = , XA=—
6

= 2\/5 cos[ﬁ + %j

vl G-

Hence 2cos@+2 cos(& +
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Q4bii 200s9+2003[9+§)=3 and 0< 6 <21

2\/§COS t9+£ =3,.: cos 9+£ :ﬁ
6 6 2
. 9+£:M, H:S—H
6 6 3

Q4c Equation of the tangent at P(Zap, apz) :

Gradient=-% = 2Zap =

4 2q
Ip

sc=-ap’, y=px—ap’

.. y-intercept of the tangent is L(O,—apz)

Point M (Zap,—a)

Length SL=a+ap”, length PM = ap® +a,

P, y=px+c,.: apzzp(Zap)+c

length PS = \/(2017)2 + (ap2 - a)z =ap’+a,

length ML = \/(Zap)2 + (— ap® + a)2 =ap’+a
All sides of SLMP are equal, .: it is a rhombus.

Q5ai L =tan20°, AP = !
AP tan 20°
PT = APtan 3° = 03
tan 20°
PT _nipo=-L | gpoyzpr o33
BP JE tan 20°

Q5aii AB=AP—BP =— VB3 _1-y3un3
tan20°  tan20° tan 20°

= 2.498 km

Q5bi f(x)=tan™ x+tan™ (lj

L,

Tl (1)

x

=0, . f(x) is a constant for any x>0

fx)
Let x=1, f(1)=tan‘11+tan_11=%+%=%, g f(x)=%

Note that O<f(x)<7r for x>0, and

tan(f(x))= tan(tan_l x+ tan‘leﬂ

tan(tan ! x)+ tan(tan ' (1))

X X

x+1

, which i defined
l_tan(tan—l x)tan(tan“(i_)) 1= xx which 1s undefine

x

o f (x) =% , the only value in (O, 7[) that tan is undefined.
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Q5bii

/2

-2

Q5ci LABD+ ZXDB+ ZBXD =180°
.. ZABD + ZXDB =180° — ZBXD = ZAXD

Q5cii ZAXD = LTAD (angle between a tangent and a chord
equals to angle in the alternate segment)
. LAXD = LTAC + LCAD

QS5ciii Fromiandii, ZABD + ZXDB = ZTAC + LCAD
ZABD = ZABC = LTAC (alternate segment theorem)

.. ZXDB = ZCAD

ZXDB = ZDAB (alternate segment theorem)

.. LCAD = ZDAB

Hence AD bisects ZBAC .

Q6ai cos(A — B)=cos Acos B +sin Asin B
sin Asin B

cos Acos Bj

=cos Acos B(l + tan A tan B)

=cos Acos B[l +

Q6aii B<A<zn ..0<A-B<rn—B

X
0<B<Z. .0<A-B<Z
2 2

If tanAtanB=-1, cos(A—B)=O, A—B=%

Q6bi x=vicosf, t=—2>

veos6’
y =vtsin @ —5¢>

xsin @ X : xsin @ X :
cos @ vcos@ cos @ vcos @
dsin 6 d Y h sin@ 5d
ch= -5 , —= -
d cos@ vcos @
. vz(cosﬂsinﬁ—coszHtana’):5d
) 5d

=tana

cos @ vcos @

cos@sin @ — cos” Otan
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Q6bii(1) As @ » ¢, cos@sin @ —cos*Gtana — 0
yo = - 5 —>o0, 1V —>oo
cos@sin @ —cos” ftan @

Q6bii(2)
R 5d 5d

" cos@sin@—cos’ftana  cos 9(sin 60 —cos@tan a)

T
As 9—>E,s1nt9—c0s9tana’—>1,v2—> —o0 I Yy—>oo

cos@

QO6biii
F(0) =cos@sin @ —cos” ftan a = cos G(Sin 6 —cos @ tan a)
F’(6)=cos H(cos 6 + sin @ tan @) — sin G(Sin 6 —cosftan a)

=cos? @ —sin’ @+ 2sin Ocosftan ¢
=co0s26 +sin26tan
=co0s260+cos2@tan20tan @ = cos28 —cos20 =0

Q6biv From part aii, if tan28tana =—1,

. a
,le. @=—+—

then 20— =~
2 4

. F'(6)=0 when g=2.7
2 4

Q6bv From part bii, Vi >0 as @ a or 9—)5, sviisa

minimum when 0< @ <8< % .
From part biv, F’(6)=0 when 6= % +% only.

. . a 7 .
.2 F(#) is a maximum when 6 :3+Z because v* is a
minimum.

) .. a 7
.: v? is a minimum when 0=E+Z.

Q7a Let I, =47" +53x147""

I, =47 +53=100 is divisible by 100

Assume I, =47" +53x147"" is divisible by 100

I, =47 +53x147" =47x47" +53x147x147""
=47Xx47" +47x53x147"" +100x53x 147"

= 47(47" +53%147"" )+ 100x 53% 147"

Both terms in 7, are divisible by 100, .: I,,, is divisible by
100.

Hence I, =47" +53x147"" is divisible by 100 for all integers
nx1.
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Q7bii Let n=100,

100) (100) (100 100 100
+ + +...+ =2
0 1 2 100

Q7biii

e T W N
i) = (J ; z[§]x+3(§]xz (j
Let x=1, n2"" = (YJ + 2(’;] + 3(9 ot n(Z] = ;1{:)

Q7ci The selection may have 0 red balls, 1 red ball, 2, 3, ..., r
red balls. .: r+1 possible combinations.

Q7cii Selecting n—r from n different balls, number of ways

Q7ciii Using the results of parts ci and cii, there are r +1 ways
n

to select r red/blue balls and ( ] ways to select n—r white
r

balls.
.. number of ways to select n balls consisting r red/blue balls and

n—r white balls is (r+1)("].
r
.- number of different selections

“Sen( S0

=n2"" 42" = 2" +2x 2"
=(n+2)2""

B

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