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2025 SECONDARY FOUR NORMAL (ACADEMIC)
PRELIMINARY EXAMINATIONS

DO NOT OPEN THIS QUESTION PAPER UNTIL YOU ARE TOLD TO DO SO.

IN:TPL."T!ONa TO CANDIDATES
W T"C:Y 'urrcrr and class in the spaces provided above.

B encil for any diagrams or graphs.

pac:r clips, glue or correction fluid.

Answer all the questrons.

Write your answers in the spaces provided below the questions.

Give non-exact numerical answers correct to 3 significant figures or 1 decimal place in the case of
angles in degrees, unless a different level of accuracy is specified in the question.

The use of an approved scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 70.
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This question paper consists of 17 printed pages and 1 blank page.
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Mathematical Formulae

1. ALGEBRA

Quadyatic Equation
For the equation ax® +bx+c= 0,

- —bi\/b2 —4ac

2a

X

2. TRIGONOMETRY

Identities

sin® A+cos? 4 =1
sec® A=1+tan? 4
cosec’A =1+cot? 4
sin(4 + B) =sin Acos B * cos Asin B
cos(A4+ B) =cos Acos B Fsin Asin B

tan A + tan B

tan(A+B)=————_
| Ftan Atan B

sin24 =2sin Acos A

cos24=cos? A—sin® A=2cos? A—1=1- 2sin? 4
2tan A
tan24 = iz——
|=tan“ 4
Formulae for AABC
a b c

sind sinB sinC
a® =62 +c? - 2bccos A

A= lbcsinA
2
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Answer all questions.

The graph of y =acosbx+c where a >0, has an amplitude of 4 and period of 7.

(a)  State the value of @ and b.

(b) Given that the maximum value of y is-7, find the value of c.

(© Sketch the graph of y =acosbx+c for 0<x<27.

[1]
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L 2x+3 i
Itis given that y = ———x for x >
| +4x

. dy
: Find —=.
(a) Ind o

(b)  Hence explain why y can never be an increasing function. (2]
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The polynomial f(x)=x"+ax” +bx+70 for all real x. Given that x—2 is a factor of f(x) and

that when f(x) is divided by x—3 the remainder is —32.

(a)  Find the value of each of the constants @ and b. (4]

(b)  Hence, solve f(x) =0. 3]
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A scientist measures the height of a mini rocket at different times after it launches. The height,
h, above the ground is measured in metres and the time, ¢ is measured in seconds. The mini
rocket was launched 45 m above the ground. The rocket returned to the ground 9 seconds after
it had been launched.

The model of the motion is given as s =—12(* +103¢ +45.

(a) Explain why the model is suitable for the measurements found. 2]

(b) Find the range of values of ¢ for which the height of the rocket above the ground is
greater than 136 m. [3]
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(©) Explain whether the rocket can reach 300 m above the ground. (2]
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5 (a) Express 0sing+ 8coss in the form Rﬁin(! 4 (‘r), where R>0 and 0 <« <

o | X

. (3]

(o)

An electric voltage from a battery, ¥ volts varies with time and is given by
V' =6sint+8cost, where ¢ is the time in milliseconds.

(1

An electrical drill requires a voltage exceeding 10 volts to work. Determine if the
electrical drill can be used with the battery. (2]

(ii) Find the value of { when the clectric voltage is 4 volts at the first instant.

B3]
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6 The curve y= x> —x—12 cuts the x-axis at 4 and the line y =18 at B. Calculate the area of the

shaded region.

(5]
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The diagram shows an open box with a rectangular base x cm by 2x cm and four vertical sides
of height / cm. The external surface area of the box is 36 cm?.

) 1Ci
; ! 7 /;‘C Cim
! ’
|/
2x cm
(a) Show that the volume, ¥ cubic centimetres, of the box is
2
V=12x—§x3. (3]
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(b)  Given that x and & can vary, find the value of x for which ¥ has a stationary value and
explain why this value of x gives the maximum value of volume. (5]
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() Prove that 0tAC0s4 _1-sin4 [4]
~ cot A+cosA cosd
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(b) Solve the equation 2sin xcosx+4cos’ x =2 for 0° < x < 180°. (5]
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The points 4 and B have coordinates (0,a) and (4,0) respectively, where a > 0. The

perpendicular bisector of 4B crosses the line x =—1 at C.

a® -4
2a

(a) Show that the y-coordinate of C is . (5]
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(b) Given that the arca of triangle ABC is 7.5a square units, find the value of a. [3]
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[The volume of a cone with base radius » cm and vertical height 7 cm s Zoen oy - 77 h]
To make drip coffee, coffee is poured into an inverted funne! of ;adiiz ¥ omand nezil 13 cm.
The coffee flows in at a constant rate of & cm’/s and dripped out inio a cup 2t & constant rate of

B cm’/s where ¢ > . Initially, the funnel is empty.

(a)  Express %K in terms of zand S. [f]
t

Attime s, the coffee surface has radius  cm and is at a vertical height of x cm above the vertex

A
13 cm
xcm
Y
' 25 .
(b) Show that the volume of coffee in the cone at any time, ¢, is given by V =5"—0>7nx’ ,
where x is the depth of the water. 2]
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(¢)  Giventhat ¢ =6 and £ =2, find the rate of change of the vertical height of the coffee

surface when x = 5.2. ' [5]

END OF PAPFR
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Answer Key

1(a) |a=4,b=2 52 | 10sin(r+0.927)
I(b) | c=3 5b(i) | Since max V=10 volts, the
drill will not be able to work
1(c) 5b(ii) | 1.80 milliseconds
6 139 _ .5
—unit*
3
7b Volume is a maximum at
x=6
My =0 8b | 58.3° 148.3°
(l +4x):
2(b) Since (1 +4x)? >0 forx> - %, 9b a=2
-10
e < 10a ﬂ—a—
(ireas) dt
-10 3
== i 10c | 0318 cm/s
(1+4x)
Since & < -1, it means that L) is always negative,
dx dx
.y can never be an increasing function.
3b) | x=2,x=-5,x=7
4(a) | Whent=0, h =45
When h=0,1=9
Since the 2 conditions given are fulfilled, the model is
suitable.
ML PTPEL
12
4(0) | —12/% +103t +45 =300
~12¢2 +103t-255=0
b* —4ac
= (103)° —4(~12)(-255)
=-1631<0
Since discriminant < 0,
the object cannot reach 300 m above the ground.
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