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Qla 8x°+27=(2x) +3° = (2x+3)dx> —6x+9)

QIb f(x)=In(x-3), x=3>0, x>3.Domain is (3,0).

Olc Tim3™ 2 —21im 3F cosx - 2x1=2.
x—=0 X =0 x

Qld x+3>1,l+i>1,i>l,l>l,:.0<x<3.
2x 2 2x 2x 2 x

Qle

di(xcos2 x): (l)cos2 x4+ x(— 2cos xsin x) =cos” x—xsin2x.
X

QiIf u=x3+1,1ﬂ=x2.

3 dx
2 2 9 9
Ixze’”3+ldx = Ile“ L Ile"du = {l e“} =£(eg - 1).
J 3¢ @713 350,73

Q2a p(x)=x3—ax+b.

Divided by x—1, R=p(l)=1-a+b=2, -.—a+b=1.....(1)
Divided by x+2, R= p(-2)=-8+2a+b=5,

s 2a+b=13.....(2)

2)-():3a=12, -.a=4 and b=5.

Q2bi Let 3sinx+4cosx = Asin(x+a).

s.3sinx+4cosx=Asinxcosa+ Acosxsina .
Hence, Acosa=3...... (D)
and Asina=4...... 2)

s (Acosa) +(Asina) =25, Az(cos2 a +sin’ a)= 25, A=5.
sina=%, a=sin"'0.8.
Hence 3sinx+4cosx = SSin(x+ sin™' 0.8) .

Q2bii 3sinx+4cosx=5, Ssin(x+sin0.8)=5,

sin(x+sin™'0.8)=1.

o x+sin” 0.8:%, x~0.64.
Q2ci At Plni?), DXy
dx 2

Equation of tangent at (Zt,tz): y—t =t(x—21),
Ly=t—t.. (1)
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Q2cii At Q(4t,4t2 ), ie. Q(Z(Zt), (ZI)Z), equation of tangent is
y=02)x—(2), o y=2mx—4t>......2)

Solve (1) and (2) simultaneously to find intersection R.

2 —4 =tx—17, =3t =0, t(x-3r)=0.

For the situation as shown in the diagram, ¢ #0, ... x =3¢ and
y=2¢>. Hence R(3t,2t2), where 1 #0.

Note: No unique intersection when r=0.

| =

Q2ciii R(3.21%), x=3¢, ~1=

X2, x#0.

oo

2
y=2t%, .'.y=2(§j ,ie. y=

2x
:3+e :lez"-i-i.Therangeis 2,00 .
4 4 4 4

Q3ai f(x)

2y
+e” '
, dx—3=e%,

.. . . 3
Q3aii Equation of inverse: x =

y=%ln(4x—3) or y=In/4x-3.
o (x)=Iny4x-3 .

Q3bi

x
7/ b ozvm ® 12!
-0.5
-1

+1
Q3bii 2cos2x=x+1, cos2x = XT . The solutions to this

equation are the x-coordinates of the intersections of the graphs
x+1 . .
of y=cos2x and y =T . There are 3 intersections, .. 3

solutions.

Q3biii f(x)=2cos2x—(x+1), f'(x)=—4sin2x—1.

Newton’s method: x, = x, — f,(xl) .
f (xl)
x, =04
x, = 04260808713 398
—4sin0.8-1
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1-cos26 _ 1—(1-2sin”6)

3ci RH.S.= =
Q 1+cos20  1+(2cos’6-1)
-2
_S0 0 ano=LHS.
cos
Qacii tang = 1020
1+ cos28

tanf—\/m_ -7 _\/ﬁ—l_\/(ﬁ—lx\ﬁ—l)
8 1+cos%_ 1+ﬁ_ 241 (\/5+1X\/5_1)
=m=ﬁ—1.

1r 3
R

5 3 2
Pr(X =3)= LR Aol
3\ 4)\4 512
Q4aii Pr(X >3)=Pr(X =3)+Pr(X =4)+Pr(X =5)
SY1Y(3Y (sY1Y(3Y (5Y1Y(3) 53
3 \4)\4 404)\4 SN4)\4 512
Q4aiii Let X’ be the number of incorrect answers.

Pr(x’z1)=1—Pr(X’=o)=1—((5)]GJOGJS =%.

_ xt+3x2

Q4bi f(x)= =2

Q4ai Binomial: n=5, p=

f(—x)= (—)c)4+3(—)c)2 _ xt+3x7 =f(x).

(—x)'+3 x'+3

o f (x) is an even function.

x*+3x° 3x’ -3
4bii f(x)= = .
Q f( ) xt+3 x*+3

Horizontal asymptote is y =1.

3x*-3

437

)= (x* +3)6x)- (2> 3J*) _ 18x+12 ~62°
(x* +3f (* +3f

s 18x+12x° —6x° =0, 6x(3+2x2 —x*)=0,

6x(3—x2X1+x2)=0, 6x(\/§—xxx/§+xX1+x2)=0.

Since 1+x*#0, .. x=0, + \/g are the x-coordinates of the
stationary points.

Q4biii f(x)=1+
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Q4biv When x=0, y=f(0)=0. When x =443,

v=rle3)=15.

Q5ai d—zic:—nzx,or lM:— 2x M:
2 dx dx

v = j— 2n*xdx =-n*x*+c.

At x=a, v=0. ..c=n’a® and v’ znz(az—xz).

Q5aii Speed is maximum at x =0, vi=n%a?, .. |v =na.

max
2
d"x

Q5aiii |Accelerationl is maximum at x=a, .. e
t

|
S
Q

max

Q5aiv Consider v =nva® —x* . Note: v=-nva®—x* will
yield the same result.

Ll -
t

1
= N = d 5
dx n\/czz—)c2 ' J‘n\/az—xz )

g X . X
nt=sin" =+c.When t=0, x=0, ..c=0 and nt=sin"' = .
a a
Hence x=asinnt .
dx na 1 T T .
Now v=—=ancosnt=—, cosnt=—, nt=—, ..t =— 18
dt 2 2 3 3n
the first time when the particle’s speed is half its maximum

speed.

Q5bi J3h J3h
: h
60°)

1
Area of cross-section = EX 2\/§h Xh= \/ghz m>.

Volume of water V =104/34% m’.

Q5bii Top water surface area A=10X 2\/§h = 20\/§h m’.
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kA, 206};% =—kx20y/3h,
t

|
|
I

=—k , where k >0 . Note that the depth of water decreases
t

at a constant rate.

Q5biv The constant rate is 1 m per 100 days. .. it takes another
100 days to fall from2 mto 1 m.

Q6ai Attime t=T, x, =x,. ..UTcos@=R—-VT cos@,
UT cos@+VTcos@=R, T({U +V)cosd=R,

R
(U+V)cos0'

Q6aii Attime t=T,

1 1
Vi :UTsintS?—EgT2 and Yy, :h—VTsinH—EgTz.

h_VTSint9=Rtan0—VTsin9=Rsma_ VR sin 6
cosd (U +V)c050
:(U+V)Rs1nt9—VRsm0: URsin @ UTsing.
U +V)cos@ (U +V)cos®

~. ¥, =¥, . Hence the projectiles collide.

Q6aiii Attime t=T, x=AR and x=UT cos @, where
0<A<l.

S AR=UTcos8, AR = UR , A= v , AU+AV =U .
U+Vv U+Vv
Hence V = v-Au :(ﬂjUz[l—ljU.
A A A
Q6bi
I+ x) +M+x)" +. +1+x) :(1+x)’[l+(1+x)+...+(1+x)””]
(1) 11+ 2y -1) (1) (1+x)" -1
(1+x)—1 X
: (1+x)™" =(1+x)
; )
n-+1 r
.'.(1+x)r+(1+x)’“+...+(1+x)"=(l+x) ()
X X

Consider only the coefficients of the x” terms in the expression
r r+1 n n+l1
above: + +...+ = .
r r r r+1
n+1 . . r+l - n+ 1
Note that for (1+x) , the coefficient of x"" 1is )
r+

(1 + x)n+l

X

(1+x)

X

.. for

o . (n+1
, the coefficient of x" is ( ] Also
r+1

does not have an x" term.
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Qo6bii(1) There are n points on the line y = x. Select any 2

n
points to form an interval, the number of intervals is (2] .

Q6bii(2) For 1 point, number of intervals is 0.

2
For 2 points, number of intervals is (ZJ .

3
For 3 points, number of intervals is (zj .

n—1
5 |
For n points, number of intervals is (2) .

B e
QGbiii s=2{@+@++[”;ﬂ+[’; .

. . . n—1+1 n n n
Using the result in Q6bi, §, =2 + =2 |+
2+1 2 3 2

_ Xn(n—l)(n—2)+n(n—1) 2n(n—1)(n—2)+3n(n—1)

3x2x1 ox1 6

For n—1 points, number of intervals is

_ n(n - 1)[2(n - 2)+ 3] _ n(n - 1)(2n - 1)
6 6
(x+ h)

WEUTX iml=1.
h h—0

Q7ai lim
h—0

Q7aii di(x) =1, .. the statement is true for n=1.
X

Assume it is true for n=k , i.e. di(xk): k'
x
Now consider n=k +1.
L) =L )= (oo ) ()= o+ D
dx dx
.. the statement is true for n =k +1.
.. the statement is true for all positive integers n.

Q7bi
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From the diagram, 6=A—-B, tanA = ath

tanA—tanB I a
tan@ = tan(A - B)= =—x x x

l+tanAtanB [+ xt [+

ax ax
=——7F——.H 6=tan"| ——|.
x* +hla+ h) enee o {xQ +h(a+ h)}

ax

d d ax
Trarn) a0 d{m}
0 _ (2 4t h)la)- (a2

dx (v + h(a+n)f
de _ a(xz +h(a +h))— 2ax*
dx (x2+h(a+h))2 sec’@

99 _ ) when alx* + h(a+h))-2ax* =0,
X

Q7bii tanf =

s

xt=hla+ h) and x =+/h(a+h) for maximum 6.

. C\
— J

Q7ci

P T .

In both cases, +a=¢, .0 <¢ when P and T are different
points. When P and T are the same point, 8 = ¢ is a maximum.

Q7cii \

d
N
r \i,a/Z
r A
Vh
T d

Radius of the circle r = % +h.

Distance of T from the building :
a ' (aY

d=.|=+h| | =| =yhla+h).
2 2

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