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SECTION 1
1 2 3 4 5 8 9 110 | 11
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a

Ql log\/_2
a—x

, a>0 is defined when a—x>>0,

s—a <x<\/z . The value of log a is minimum when
a-x’

x=0,ie. log\/z. E

Q2 y=—-x-a y y=x+a

Na O a
y=x+b—-a </

~

S y=—x+b+a
Solve y=—-x—a and y=x+b—a simultaneously,
x,=——and y,=—-a.

1 5 N >

Solve y=x+a and y=-x+b+a simultaneously,

b b
X, 25 and y2:E+a.

sx+x,=0and y +y,=b C

Q3
4x—4y—-3z=0 ...... (D)

3x4+3y+2z=0 ...... 2)

2xeq(l)+3xeq(2): 17x+y=0, .'.l=—17 ...... 3)
X

x=-2.1 and y=35.5 do not satisty eq(3). D

Q4 y=flx)- y=2—f[—x7“j-

Reflection in the x-axis, reflection in the y-axis, dilation from the
y-axis by a factor of 3, left translation by a unit, and upward
translation by 2 units

X -3 0 |«x -1

T |= + C
y 0 -1y 2

Q5 A dilation of y =ax® by a factor of a from the x-axis gives

y=a’x", and then a dilation by a factor of a from the y-axis

2
gives y=a2(£j =x". D
a
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Q6 sin(2x)=2sin xcosx = 1—(sin x—cos x)’
= (1 - (sin X—cos x))(l + (sin X—cos x))

= (1—sin x +cos x)(1+sin x — cos x)

Q7 For example, sketch the graph of y = (2 sin x)>< (sin x) .

FF)#x.

Q8 f (x)=1 is a constant function, ..

L
(2
467 —4e™ +1=0, 4(ex+l )2 _ 4(ex+l )+1 =0
(lem)-1f =0, ~2(™)-1=0

x+1
e

Q9 ' - = de*e —4e*e™ =1

1
==, x+1=—log,2
5 g.

~x=-log,2—1=—(log, 2+1)

Q10 +/3sin(5x)+ cos(5x)=0

1 '5x=5—7[+n7r

ﬁ’“ 6

T nm
x="+—
6

5

tan(Sx): -

Q11 Equation of the tangent is y = —(%x + 5) +5,

ie ——lx
L.y 5%
X
Q12 The graph of f:[-3,0)> R, f(x):—?)‘/l—g is:
Yy
A
9 0 > X
_3\
-3
The graph of its inverse is:
Yy
A
U > x
-3
-3

The inverse is £ :(=3,0] > R, £ (x)=—/9-x> .
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Q13 g(x)=(1+f(x)log,(1+ £(x)) and f(1)=e-1
Apply the product rule:

)= 1)L eheton 14.715)

£ )+ £(x)xlog, (1+ £ (x))

£ )1 +1og, (1+ £(x))

’m F1+1og, (1+ £ (1))

FW)1+1og, e)=2£(1) B

Q14 The two graphs have exactly two intersections when they
touch each other at one point and cross each other at another

point.
A

Y-

. 1
At the point where they touch each other ax* —1=— (same

X
coordinates) and 2ax = —iz (same gradient).
X
soax’ =—i=1+l
2x X
1 3
——=x+l, x=—=. na=—

2 2 27
Hence there is only one intersection when a > 4 . E
Q15 By definition D
Q16 gla+h)=gla)+hg'la)
2(0.01)= g(0+0.01)= g(0)+0.01¢°(0) = 0.5+0.01x0.5 = 0.505

B
7. .
Q17 v(t)leﬂ'cos2— is 20 over the interval [O,a].
a
107 sinﬂ
p _ Za
I(lOﬂcosj z
Average speed =2 = 2a 0 =20 A
a a
Q18 W p0e0
dt

4 —025 T*

v =200 a1 = 20¢ =80(1-¢™) C
-0.25
. . 2

Q19 Binomial: n=18, p=g,,u:np:6 D
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Q20 T|a(xcos(2x)+1]dx=1

|a|]5|xcos(2x)+1|dx=1, |a|x3.8637112=1
0

|a] =0.26 , a ~+0.26

Q21 Pr(AmB)=Pr(BmA)=Pr(BIA)Pr(A)=%><§=%
1
il ):Pr(AmB):i_z
Pr(AIB) 1 3
A A
B 5 5|3
BB 04
o3| !

Pr(A’nB’)=0

Q22 4, =3 and o, =3

=2 , Xx=6

Ne)

SECTION 2

Qlbi At x=a, y=6a-a’

Area of the trapezium A :%((a - (6 - a)—i— 6))(6a - az): 6a’ —a’

Qlbii Z—A:12a—3a2 =3a(4—a)=0, a=4.
a

When a=4, A =6(4?)-4=32.
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Qlci y=6x—x7, %26—2)6

X

ﬂ=6—2b.

dx
y=y =mlx—x). y=(6b-b*)=(6-2b)x~b)
Expand and simplify: y=2(3—b)x + b

Atpoint P x=»b and

Qlcii y-intercept: Let x=0, y=b", (O,bz).

x-intercept: Let y=0, x=-

2 4
Qlciii AreaA=%(b2{ (b ]: b

2(b-3)) 4(p-3)
3 4 2
ﬁ:lx (b_3)(4b )_b _3 (b_4),where 3<b<6
db 4 (h-3) 4(b-3)

Let ﬁ=O toget b=4.
db

b<4 b=4 b>4
A'<0 ¢ A'>0
-.Ais a minimum when b=4.
8 0
Q1di Gradient of chord AB = 2 p =-2.

Gradient of the tangentat P =6-2b=-2.
.. chord AB and the tangent at P are parallel.

b’ b’ b’
26-5) 2(p-3)° (Z(b—?’)’OJ '

APAB has the greatest area because it has the greatest altitude
(distance between the chord and the tangent at P) among the
triangles in the region bounded by AB and y = f (x) .

Qldiii Area =

N ey OV

(6x—x2)dx—%(6—2)(8—0)

3 6
“l3we | C16=22
3 3

2
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Q2a x=asiné,

cos@=+1-sin’ @ —‘, f) or— a —x’
a

.'.k\/b—)c2 zi\/az—xz

ld
b=a®and k=2 = -1 a<0
|a| 1 a>0

mlk}

<@ S%, .cos@ =0

dx
2b — =acosd,
Q de

Q2c x=asinf, 6= sinl[ﬁj

a
d ._l(xj de _ 1 |4 1
—sin =— =X
dx a) dx bea a2
~od . fx 1

i) —sin"| — |=—=—== for a >0
» dx [a] va’-x*

1

.. d .o X
ii) —sin" | — |=———= for a <0
W dx [a] va* —x*

Q2d Givenﬂ =0.6
dt

x=3sin@, .-.azsin'(ﬁj, a4 __ 1
3 dx 9—x2
40 _do dav_ 1

dt E dt 1/9—x2

do 1

At x=1, —=
Vv9-1

12.2 degrees per second

%x0.6=0.212132 radians per second or

dy _ dyﬁ

Q2e y=3cosb, =—-3s5in#x0.212132
dt doé dt
When x=1, smﬁzé ?~—3X§XO.212132'-—0.2

The speed is 0.2 ms™.

Q2f y=Allog, (x+2)+c]

(1,0), 0= Aflog,(1+2)+¢], ..c=—-1log, 3

(0.47.9). ¥7.9 = Aflog, 2~ log, 3]= ~Alog, 1.5
V1.9

log, 1.5

Q2g y=Allog, (x+2)+c]=-

7.9 [x—i-ZJ
log,
log,1.5 3
j_ V79 . (x+2jdx

0
log, 1.5 3

0

=131m

Average distance =
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Q3a cos“(%j = [cosz(%nz = G (cos(zx)+ l)jz

=i(cosz(7zx)+ 2cos () + 1)= i(

1
2
= é(cos(Zﬂ:x) + 4cos(ﬂ:x) + 3)

1 1
Qb [k cos“(%]dx = g (cos(27zx) + 4 cos(mx) +3)dx = 1
|

-1

[5 (sin(Zﬂx)  dsin(a) 3xﬂl .

8 2 V.4
6k _y p 4
8 3

Q3¢ flx)=k cos{%) = gxé (cos(27zx) + 4 cos(mx) +3)
(cos(2ﬂ:x) +4 cos( )+ 3)

cos(270c)+ 4 cos(/mx)+ 3)dx = 0.95

I3

2% Ié (cos(2mx)+ 4 cos(ﬂ:x) + 3)dx =0.95

0

l{sin(Zizx) N 4sin(7x) +3XT ~0.95

3L 2« V4

sin(27rc) 4 4sin(7rc)
2 T

¢ =0.544 by CAS/graphics calc.

0

+3c=2.85

Q3d Pr(X >0.51-0.544 < X <0.544)

0.544
4 7DC
—cos”| — |dx
_ Pr(05<X<0544) 5,3 (ZJ ~0.013
Pr(—0.544 < X <0.544) 0.95 '

Q3e 0.95°(1-0.95)~0.032

Q3f 20 bolts picked in random from a very large batch are
packed in a box. Binomial distribution: n=20, p=0.95,

X 219 (95% of 20 =19)
Pr(X >19)=1-Pr(X <18)=1-0.264=0.736

Q3g 20=0.544, 0=0.272

Q3h Company B: 68% within 180+ 0.272
Company A: Pr(—0.272< X <0.272)=0.645=64.5%

. Company B.

Q4ai cosx+e” +1.52°=0, ¢ =—cosx—1.57,

2y=10g6(—cosx—1.5z3), y =%log9(—cosx—1.513)
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(cos(27zx)+ 1)+ 2cos(7zx)+ lj

Q4aii When x=7 and z=¢"",
cost+e? +1.5¢" =0, (¢'f +1.5¢" ~1=0
220 f +3e7 =220, (2" -1)e +2)=0

Since e’ +2>0, .2¢"-1=0, y=logg%=—log62.

—cosx+e” +0.57° =2,
Q4b <{2cosx+9e™ +7° =—1,
3cosx+8e” +0.57° =1
Let cosx=p, e =g and 2’ =r.

s pE [—1,1], ge R" and reR.
-p+q+05r=-2 ...... (D

2p+9g+r=-1 ......... 2)
3p+8q¢+0.5r=1 ........ 3)
2xeq(l) +eq(2): 1lg+2r=-5 ....... 4)
3xeq(1) +eq(3): 1lg+2r=-5 ....... 5)

Eq4) —eq(5): 0=0

..there exists an infinite number of solutions to the simultaneous
equations (1), (2) and (3). Hence there exists an infinite number

of solutions to the given set of simultaneous equations.

For example, let ¢ =0.5, ..r=-5.25 (from eq(4)) and
p=-0.125 (fromeq(1)).

yzéloge 0.5, z=3/-5.25 and x=cos™'(-0.125).

Q4c Giventhat x=7, y=m and z=n
e +05n° =3 ... (D)
9™ +n* =1 .......... )
8™ +0.5n° =4 ... 3)
Eq(3) —eq(1): 7¢*" =7, ¢ =1, m=0
Eq(2) — 9xeq(1): —=3.50° =28, n’ =-8, n=-2

Q4d x=x, y=0 and z=-2 are solutions to the set of
simultaneous equations

—cosx+e +pi=q.......... (1)
2cosx+9e” +z =—-1......... 2)
3cosx+8e” +0.52° =1........ (3)

Fromeq(l) 8p+¢g=2
Eq(3) +eq(1): 2cosx+9¢> +(p+0.5)z =g +1 ...... ),
compare with eq(2).

If x=x, y=0 and z=-2 are the only solutions to the set of

simultaneous equations, then p+0.5#1 and g+1#—1.
~p#0.S5 and g#=-2

. any p#0.5 and g #—-2 satisfying 8p+¢g =2 are the
possible values of p and ¢.

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