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Qla e =0.607
Qlb 2x? +5x—3=2x-1)x+3)

Qlc N

><V

. . 0
Qig S0 _sin33 -, g0
5 9

Qle 3-5x<2, -5x<-1, xZ_—l, xz%

B
QIf a:?,r: 2 13.

. d
Q2ai Let y =xtanx, D _ tanx+xsec? x

X

. sin x (x +1)cos x —sin x
2aii Let y = =
Q2ai1 Let y 1 (x+1)2

Q2bi I(l +e’* )dx =x+ %e“ +c

Q2bii Letu=1+x2,ﬂ
X

=2x.When x=0, u=1. When
x=3,u=10.

ilfz dx —ji%d _j du =[4log, u]* = 4log, 10.

Q2c y=cos2x, Z—y: —2sin2x .

X
When x =2, y:l, Y _
6 2 dx
Equation of tangent: y —% = —ﬁ[x - %J ,
T
y__\/_ _\/_"1‘5
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Q3ai m:%:—Z, Ly=-2x+c.

Use (1,4) to find c: 4=-2(1)+c, ¢c=6, .y =2x+6.
Q3aii D(0,6)

Q3aiii Let P(a,b) be a point on line AB such that CP 1 4B .

~2a+b-6=0,and b_(_l)x(—Z)z—l. Solve the two

a—(—3)

equations to find a = % and b=—

Perpendicular distance
1 P8 135
CP= -3 -y =—.
) oS- -2

Q3aiv AD:wll—Oz (4-6) =45
\/— 13\/_

Area of AADC = 2 5

13 .
= 7 square units.

41 1 1 13
3b —=—+—+—
Q ;r 273 4 12

Q3ci a=560,d=-17, t, =560 +(14—1Y-17)=339

Q3cii S, = %(560 +339)=6293

Q3ciii 7, <60, 560+ (n—1)~17)< 60, (n—1)~17) < =500,
-500

n-1> =294, n>304,ie n=31,31"day.

Qdai /DAB =7 - 2(%] - %”

Q4aii The cosine rule:

BD = J32 +3? —2(3)(3)cos27” =33m

Q4aiii Area ABCD = area of triangle ABD + area of sector BCD

(3)(3)Sln—+ 2( ); [5—”] - %(ﬁﬁ_ﬁJ o2

6 2 6

Q4b y=x*+1,x"=y-1.

5

5 5 2
V= Iﬂxzdy = fﬂ(y - l)dy = {@} =87 cubic units
1 1

1
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Qéci Pr 3w Q =4i

64
3
) 5 5 5
Acii P P 21
Qdcii Pr(3wu3b)=Pr(3w)+Pr(3b) = n m
5 16

Q4ciii Pr(notsamecolour)=1-Pr(3w U 3b)=1- 101

Q5ai f(x)=2x(3-x)=6x> —2x°, f'(x)=12x—6x>.
AtTP, f'(x)=0, 12x—6x* =0, 6x(2-x)=0.

~x=0and y=0,0r x=2 and y=8.
The turning points are (0,0), (2.8).
Nature:
X -1 0 1 2 3
S| - 0 + 0 -

(0,0) local minimum; (2,8) local maximum.

Q5aii f"(x)=12—12x. At inflexion point, /"(x)=0,
12-12x=0, x=1and y = f(1)=4

X 0.5 1 1.5
£'(x) +45 +6 +45

The inflexion point is (1,4).

Q5aiii x-intercept, let f(x) =0, 2x° (3 - x) =0,x=0, x=3.

Y

3,0

©,0°

Q5aiv Minimum value of f(x) for -1<x<4 occursat x =4,

minimum value is f(4) = 2(4)’ (3 - 4) =-32.

! x (~sinx)=—tanx.

Q5bi iloge (cosx)=
dx cos x

i §
Q5bii Area= | (tan x — x)dx = jtan xdx — f xdx
0 0

o x° % T 1(x :
= [~ log, (cosx)] —{7}0 = —10ge(cosz)—5(z)

2

:loge\/_—ﬂ—.

32

O i |y
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Q6ai Given ZBAC = LCAD and BC// AD .
ZCAD = ZBCA (Alternate angles), ... ZBAC = ZBCA.

Qo6aii Since ZBAC = ZBCA and given ZABP = /PBC,
.. LBPA = ZBPC . .. ABPA and ABPC are similar. Since the
corresponding sides are the same side BP, .. ABPA = ABPC .

Q6aiii Consider ABPA and ADPC'.

Since ABPA=ABPC, .. AP=PC.

Use similar proof as Q6aii, ABPA=ADPA, .. BP=PD .
/BPA = /ZDPC (Vertically opposite angles). Since ABPA and
ADPC have two pairs of equal corresponding sides and equal
included angles, .. ABPA = ADPC .

Hence ABPA = ABPC =ADPA = ADPC , and the
corresponding sides 4B =BC=CD =DA. .. ABCD isa
rhombus.

Q6bi P =150+300e "% . When ¢ =0, P =150+ 300 =450

dpP

Q6bii % =—15¢"%" When t =10, — =-15¢""°.

Q6biii As t >, P—>150.

Q6biv P <200, 150+ 300e™%" <200, 300e™"% <50,
log, +

o005t %, -0.05 < log, % S t> , 1>35.84,i.e.35.84

years after observations began.

Q7ai x* -3x+1=(x—a)x
saff=1and a+ =3

—B)=x*—(a+p)+ap.

Q7aii af =1, .'.,le. .'.a+i=a+ﬂ:3.
a a

Q7bi f(x)=1+2cosx.
1 2z .
Let f(x)=0, 1+2cosx =0, cosxz—E, sz is one of

the x-intercepts.
Q7bii

(0,3)

(-2pi/3, 0) (2pi/3, 0) x
'

y —0.57 02571 0 0257 0.5n 75 k
-1

(-pi,-1) (pi,-1)
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3 2z

Q7ci 2x* +(k-2x+8=0,

= (k-2) -4(2)8)= (k -2) —64.

Q7cii 2x* +hkr+9=2x+1, 2x* +(k-2)x+8=0.
No intersections: A <0, (k—2)2 -64<0,
ie.(k-10) k+6)<0, .. -6<k<10.

Q8ai x:I—L.Whent:O, x:—g
t+4 4

Q8aii v:ﬂ: 7 . When x=0, I—L:O,t:&
dt  (t+4) t+4

v—l—l

7T

Q8aiii a=ﬂ=— 143<0 fort>0.
dt (t+4)

Q8aiv

Q8bi

A, =200000r" = M(1+7+7r> +...+ ") =200000," 1
e

300
r=1.006, Ay, =0, 200000(1.006)300 _ M(1.006 1 o

>

1.006 1
M =$1439.18
Q8bii  200000(1.006)" — 280011.006" 1) _
1.006 -1
Expand and simplify:

0.006(200000)(1.006)" —2800(1.006)" + 2800 =0,
1600(1.006)" = 2800, n =93.55, i.c. 94 months.
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_M!r”—l!

Q9a Express 12y = x* —6x —3 in the form 4a(y —h)=(x—k)*:
12y =x*—6x+9-9-3, 12y +12=x>—6x+9,

12(y +1)=(x-3), ~a=3.

The vertex is (h,k)=(3,~1), the focus is (h,k +a)=(3,2).
.When =0

Q9bi ‘Z—It/zlzouéz—ﬂ ,d—lt/zlzo.

When ‘Z—It/:lezo, 240 =120+26¢f—¢>, t* =26t +120=0,

(t—6)t—20)=0.Hence =6 or t =20 min.

t 3 t
Qobii AK(r I(120+26t—t2)dt:{120t+13t2—%}
0

0

Jx
=120t +13¢* 3

Q9biii When the tank is just full, AV = 7000 —-1500 = 5500 L.

When =30, AV =120(30)+13(30)° - 32 =6300L.
Loss = 6300 — 5500 = 800 L.
Q9¢i Cone height x =a++va> -r* , (x—a) =a® -2,

~rt=a’ —(x—a)’, where x>0.

Cone volume V = %ﬂ?z/’l = %7[[@2 - (x—a)zlx

=%(2ax2 —x3).

.. . . 14
Q9cii At turning points, a _ %(4ax —3x2 ) =0,

. x(4a—3x)=0.Since x>0, . 4a—-3x=0, x:%“

4
X a icd 2a
3
d_V + 0 —
dx

4a . .
SoX= 3 gives the maximum volume.

Q10a
i 0.5
I log, x)’ dx ~ ?[(log(, 0.5)" +4(log, 1.0)’ + (log, 1.5)3]
0.5
= -0.044

QlObi KL=6+x, KO=6—x,where 0<x<6,
SOl =KL —KQ? = (6+x) —(6-x)° =24x.
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QI10bii ZLMN + ZMLN = Z/KLQ + ZMLN =90°,

- ZLMN = ZKLQ . Given ZMNL = ZLOK =90°,

S LMLN = ZLKQ . Hence AQKL,ANLM are similar.

LM NM y 12

"KL OL 6+x 4x
e 12(6+x)  6(6+x)

24x Jx

>

Q10biii
2
Area of AKLM = 4 :%XMx(6+x): V6(6+x) .

X Zx/;

+

QI10biv 12<y <13, 12£—X)S13,where 0<x<6.

J6(6
Jx
2
Square the terms: 144 < M <169.
x

Expand and simplify: 144x <216+ 72x + 6x> <169x .
Split into two inequalities:

144x <216+ 72x+ 6x” and 216+ 72x + 6x” <169x
0<216-72x+6x” and 216 —97x+6x” <0

5 0<6(6-x) and (8—-3x)27-2x)<0,ie. §st277.
Since 0<x <6, .'.§£x36.
2
Q10bv A:M,where 8 cr<e
24x 3
2
oo ) YelE )
Turning points: — = =0,
dx 4x
2
Wow(o+x)- Y06 +2F o

Ix
4J6x(6+x)-6(6+x) =0, V6(6+x)4x—(6+x))=0,
3v6(6+x)x-2)=0, x=—6 or2.

Both values are outside % <x<6.

I is positive for x > 2, .. A(x) is an increasing function of x
x

8 ..
for g < x <6 . Hence minimum area of AKLM occurs when

2
o)
x =—. Minimum 4 = ———%— = —— square units.
3 8
21—
3

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