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1. A curve has the cquation ¥ =—.
X

) dv

1 Find —- . 2
(1) e (2]
(11) Hence, find the range of values of x, such that y 1s increasing. {2]

2. The diagram below shows the graph of v =4 —l—xz +3

(i) Show that the coordinates of A is (—- \/§4> (1]
(1) State the coordinates of B. 12]
(ii1) Find the exact value of m, for m < 0 for which the equation
mx+1=4- I- x2 + 3| has exactly 3 solutions. (2]
! |
YA
A
/ /\ .
N
/
y=4—%x2+4

3. In the diagram shown, the Jine forms an angle 4 with the y-axis. Given that the gradient

of the line is 3, without using a calculator, find the exact value of cos 4. (3]
Y
o
A
// -+ X 53
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4. (1) Show that _
{1 IRy ' ,
- b_ Y- ecx—tany , when —90° <x < 90°. {5]
Y1+sinx )
(1) Hence, explain why x must be acute for the identity to be true. 1]

N NP I (2 :
S Given that the coefficient of — is 512 in the expansion (— + wc") , wherea < 0.

X X
(1) Find the value of a ” 3]
(11) Hence, using the value of a found 1n (1), show that the term i —1/7 does not
X
’ 9 2
s . ) 1 x
cxist in the expansion L— +ax e g | (31
X & 12

3 2

. X +S5xT+2x-1. .

6. Express seese—rem———o N partial fractions. [6]
2x% + 22V

. |
7. The equation 6x2 4+ 7x-3=0 hasroots 1 and — .
a 2
(1) FFind the value of {a 4 B) and of af . 13]
(1) Hence, or otherwise, 1ind the exact value of (a3 1- /}3) . [3]
8. Solve the equation lg(4‘ - 10)— xlg2=1lg3. (5]
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9. The voltage ¥, in volts, of an clectrical signal in an electrical system is given by the

formula V¥ = 4 sinat where t 1s in seconds.

(1)
(11)

(i)

Find the exact rate ot change of voltage after -111 seconds have clapsed. (2]

Find the exact times when the rate of change of voltage is 27243 volts per

second for 0 <z < 4.

(3]

Given that current (/ in amperes) supplied to the system is governed by the

4

; b . :
equation J = — , find the rate of change of current when the rate of change of
) 5

voltage is 2 volts per second.

(2]

10. In the diagram shown below, ABCD is a parallelogram with points 4(2, 8), B(-1, 1) and
(4, =2). M is the midpoint of B0 and the perpendicular bisector of BD passes through

the y-axis at P.

FFind

(1)
(1)
(iii)
(iv)

Anglrean High School -

the coordinates of A,

the coordinates of D,

the equation of the perpendicular bisector of BD,
and the area of quadrilateral ACBP.
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11. Given that y = x’ + ax® +bx + 3 has a stationary point (I, 0),

(1) find the values of ¢ and of b, (3]
(1) find the coordinates of the other stationary point, [3]
(111) and determine the nature of these stationary points. (3]
12. (1) Differentiate the following with respect to x.
|4
e.\ e'I
(a) (——L.— 12]
€
(b) In(cos2 x) (2]
(1) Hence, or otherwise, find I C—4e? ! = 21an xdx [4]
2x-3

g 5 L& . ¢ g
13 The table shows expenmféntal values of two variables, x and v. which are connected by

the equation y = ae®".

|1 2 |3 e s

v i | 230 | sw | 344 | 420 ]
(a)  Plot Iny against x and draw a straight hine graph. (3)
(b) Use your graph to estimate the value of g andot'h. (3]
(¢) By drawing a suitable line on your graph, solve the cquation 2.46 = e’ 2]

END OF PAPER

Anglican High School 2015 PrelimExam Secd AMathP! AddiTional Mathematics



AHS Prelim AM P1

(iD0<x<ez

(i) 1 —x231nx
2. (i) B(0,1) (iii) V3

3 =
V10

4. (ii) cosx —V1 — sin? x. Since cos x must be positive, x is in the 1st or 4th
quadrant. .~ x must be acute.

5. ()3 () Termwith— = (-22) () + () (L) =0
~ it does not exist.

2 1 7—-3x
6. = mns ae

x x2  2x%+1

7. (i)g,-z (ii)%

8. x=232
dv  am . 111 _1 _5 Lodl 2
9. (1) e ﬁv/s (i) t= = o . : ,3 ¢ Sec (111) rrie 5Amperes/sec

10.()m(3,3) (@i)D(7,5 (@(i)y=-2x+9 (iv) 30% units?

11.(Da=1b=-5 (i) (-3 22%) (iii) max point
12.(i)(a) 2e**7! (b)-2tanx (i) gln(Zx —3) =2 4+ Incos’ x + ¢

13.(b)a=422,b=0.2 (c)x =2.3



3
oy (X - 2)2 2 . . :
1 The curve = +(y-3) =4 and the line 2y +x =12 mtersect at the points P
andQ . FFind the exact distance between Pand Q. (5]

2. Find the values of a and b for which the function f(x)= 2x% —7x% +ax? 4+ bx-2]
is exactly divisible by x? -2x~3.
Hence determine, showing all necessary working, the number of real roots of the
equation 7(x)=0. (8]
3.
In the diagram, 4, B,C and D are points on the circle. TDSB and ASC are straight
lines. 74 and 7 are tangents. Prove that
(a) ZACB=£LATD+ ZABD, and (3]
(b) ZLATC=180°-2£A4BC. (3]
4. The diagram shows the route of a fishing boat. The boat leaves the point () from the

shore and sails in a straight line for 5 km to a point 4, at a bearing of (090°+ 6). At
A the boat makes a right-angled turn and sails for 2 ki to the point B to continue
fishing. The angle Q48=90° and the shortest distance from B 1o the shore is L km.

N
@]
shore B
A
(a) Show that L = 5cosd+2siné. (2]
(b) Express L in the form Rcos(6 - a), where R>0 and 0° <a <90°. [3]
(c) State the maximum value of L and find the corresponding value of €. (3]

Lo
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3 (a) Express tan” - cos’ /3 in the form Asec” Ba + ("cos2 31 D where
A, B,C, and D are conslants. [3]
. , _
(b) Hence, or otherwise, evaluate L (lan2 3x - <:os2 %j dx . (5]
6. The curve y = PcosOx + R has a period of 720°, a maximum value of 8 and a
minimum value of - 4.
(a) Giventhat P is a negative constant and Q and R are posilive constants,
_ find the value of P, of O and of R. [4]
(b) Solve the equation y =3 where 0°<x <360°. 12]
(¢)  Sketch the graph of y for 0°<x<360°. » 13]
7. A container in the shape of a cylinder with a hemisphere on top is to be decorated by

gold wires.

The wires 4C and DF~ go across the hemisphere and intersect at B, the highest point
of the hemisphere. The wires AJ, EF,CG and Df! run down the sides of the
cylinder. The wires G/ and FH cross at right angles at K where X is the centre of the
basc. The total length of wire is 30 cm. The height of the cylinder is A ¢ and the
radius of the hemisphere is » cm. The volume of the container is ¥ cm’,

(a) Express Ainterms of r. (2]
2

(b) Show that ¥ = i”é—(zxs-- 2 -3m). (3)

(c) Find the stationary value of ¥ and determine its nature., [5)
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8. (a) Show that the equation 2° = 5[3(2‘) + 2] is satisiied by only one value

of x. (3]
2

b)  Giventhat m=a* n=a" andm'n* =a¥  where ¢ >0anda =1
¢ ]

1
show that st =—. (4]

u
X+ y\/g
2

(¢)  Without using calculators, find the value of 4, in the form , such that

k3 - k15 = 243" [4)

(d) Differentiate e *v/1+3x with respect to x. (4]

2. In the Chingay Parade procession held at the heartlands early this ycar, the Pioneer
Generation Float was travelling on a straight road with a velocity, v ms’', given by the

i I 2 ; . . . :
equation v = 5t -—z-l’ + 4 where 1 is the time after passing a fixcd point 4.

(a) Show that the maximum velocity is reached 5 s later.
(b)  Sketch the velocity-time graph for the first 5 s.

p——
LY W
Vo) Sd

A
. . . . .( . g
Upon reaching its maximum velocity, the float started to decelerate uniformly at
1 5 ms. before coming 10 a rest at point B to allow residents to take photographs.

(¢) Find the time when the float recached B. [2]
(d) Find the total distance travelled from A4 to B. 3]
A
10. g
v=4x-5
e
/ e
Al
4
STV
BIN
r’: \\
_,v2 =5x-4
The eraph above shows part of curve y2 = 5x-- 4 and the linc y=4x-35. Tind
(a) the coordinates of A and of B. and (3]
(b)  the area of the shaded region. [6]

N
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11. A landscaping company has been tasked to design the backyard for a client. The
design is made up of overlapping circles as shown below. The circular lawn in the
centre will be the focus point of the design and a barbeque pit will be constructed on
one side of the lawn.

On the Cartesian plane, the aircular lawn can be modelled by the equation ol a circle,

2

2

X7yt 42x-6y-15-0.

(a) Show why this model suggests that the radius of the Jawn is S m. |2}

(b) A lamp post is positioned at a point P{-5, 8) in the pit area.
Determine, with working, if 7 lies inside or outside the lawn. (3]

(€) ‘I'wo dustbins, at O and R, will be placed on the circumference of the lawn
such that Q is (-4, -1) and QR is the diameter of the lawn. Find the equation
of the tangent to the lawn at R 16}

END OF PAPER
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P(2,5),Q(6,3),PQ=2V5

=

2. a=7,b=-5noreal roots
4. (b)V29cos(8 —21.8°) (c)21.8°

5. (a)sec’a — %cos 2B —%
(b) -2.75

6. (a)P:-6,Q=%,R:2 (b) x = 199.20

(©
j N

V]
5
"‘f‘:/l

15—-2r—mr

7. (@)h= >
(c) v=>54.2 max. value

1+V5 1—6x
8. k== )=
9. (b)
‘/4\
. Y
(c0)t=16

5
(d)1 525]’1’]

10.(a) A (1.8125,2.25),B(1,-1)
(b) 1.14 units?

11.(a) (x + 1)2 + (y — 3)? =52
(b) Distance = 6.40 m > radius, the lamp post lies outside the lawn

3 17
(c)y=—2x+—2—

(2
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