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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the equation ax? +bx+c=0,

“b\p? —4ac

2a

X =
Binomial expansion

(a+b)” =a" +£ﬂa”_lb+(ga”_2b2 +...+(n]an—rbr +..4+0",
r

n! n(n—l)...(n—r+l)

n
where # is a positive integer and = =
r)or !(n - r)! r!

2. TRIGONOMETRY

Identities
sin? A+cos™A =1
sec? A=1+tan” A4
cosee’ A =1+cot® 4
sin(4+ B) = sin Acos B+ cos Asin B
cos(A+ B) = cos Acos BF sin Asin B

tan A+ tan B

tan(A+B)=———
]F tan Atan B

sin2A4=2sin Acos 4

cos2A=cos? A—sin®? A=2cos? A—1=1-2sin> 4
Bl =

l-tan” A4

Formulae for AABC

a b ¢
sind sinB sinC

a2 =b% +¢? —2bccos A

Area of A= %ab sinC
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1 Given the curve y =(a +1)x2 —8x+2a has a minimum value, find the range of values of «
such that the

(a) line y=—4ax meets the curve. [5]

(b)  y-intercept of the curve is greater than 6. [1]
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The area of a quadrilateral is (21 - \/8_6) cm?.

(i) In the case where the quadrilateral is a rectangle with width (5 w5 ) cm, find, without

using a calculator, the length of the rectangle in the form (a +b5 ) cm. [3]

(ii) In the case where the quadrilateral is a square with side (2\/_5— + c) cm, find, without

using a calculator, the value of the constant c. [3]
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> Given that ) = 8nr and B e — , show that L) is directly proportional to z : [3]
dr dr 40012 dt r
2 2 d’y
4 Given that y =cos” x—sin” x, show that ? =—4y. [4]
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7
@) Find the first 4 terms in the expansion of (2—‘7—;) in ascending powers of x,

[4]

simplifying each term.

(i)  Given that there is no term in x? in the expansion of [1 + zzfj(2 —%—J , find the value

of the positive constant a . 2]

(iti)  Using this value of a, find the coefficient of x> in the expansion of

X ax !
(1+—2—)(2——2—) . [2]
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Some salmon fillets, stored at a constant temperature in a freezer, was removed for defrosting.
The temperature, 7 °C, of the salmon, ¢/ minutes after it have been taken out of the freezer, is

modelled by the formula 7" =28 —46¢0-03

@) State the temperature of the salmon when they are stored in the freezer. [1]

(i)  Explain, with working, why the temperature of the salmon can never reach 28 °C.[2]

Once the salmon has defrosted, they should be moved to the display fridge at the sushi bar to
be served as sashimi.

(iii)  Find the value of ¢, to the nearest whole number, for the temperature of the salmon to
drop to 0°C. [3]
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(a) By using an appropriate substitution, solve the equation 49 —18 = gl
Leave your answer in the form blog, 3, where @ and b are integers to be determined.

(6]

(b)  Express the equation log x + logy4 (x + 5) =2 as a cubic equation in x. [5]
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&)

2%

Given that y = ;
4 Jx—1

(i)

(i)

find 2,
dx

hence, find the range of values of x for which y is decreasing.

Analinan Hich Qahanl 7024 ANAQ/01 /Pralim /04
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10

A circle C; has centre A(4,2) and radius V13 cm.

(i) Write down the equation of the circle C.

(i)  Determine whether the point R(8,3) lies inside or outside the circle Cj.

The circle €y intersects the x-axis at points P and Q.

(iii)  Find the mid-point of PQ.

A e linme Llinh ©ahanl 7074 4049/01/Prelim/24
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A second circle C,, with centre B and radius J18 cm, also passes through points P and Q.
(iv)  State the x-coordinate of point B. [1]

v) Given point B lies above the x-axis, find the y-coordinate of point B. 2]
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12

The equation of a curve is y =xIn(x—e).

The curve meets the line y = x at point P.
Show that the equation of the normal to the curve at point P is ay =be—x, where a and b are
constants to be determined. [7]
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11 (a) In the diagram below, 4(2, 2) and B(6, 3) lie on the curve y = f(x).
. 3 6
Find the value of jz X dy+.[2 ydx . [2]

y
A
f =1(x) ,
y=1x 5(6.3)
A4(2,2)
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(b) The diagram shows part of the curve y2 — x+4 and the line x = k, where k is a constant.
The area of the region 4 and B equals to the area of the region C.

Show that the value of k equals to 4.32, when correct to three significant figures. [7]

= Q
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3

() The diagram below shows the shaded region enclosed by the curve 27y = x” and the

line 3y = x. Find the area of the shaded region. [5]
27y= ¥

3y=1x
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12 The diagram shows a circle. Vertices of pentagon ABCFG lie on the circle. The line AD is
tangent to the circle at 4. AC bisects angle BAD. DCEF is a straight line and 4B = AF".

F
B
C
G
D
A
(i) Prove that triangle ABC is isosceles. [2]
(i)  Prove that triangle DAC is similar to triangle DFA4. [2]

AN L 1 T L O_L_1ANNA ANAQ/NT/Pralim /74
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(iii)  Show that BCx FD = ADx AB. 2]
(iv)  Show that angle AGF + angle DAC + angle ADC = 180°. [3]
END OF PAPER
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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax’ +bx+c=0,

—b++/b* —4ac

2a

_x:
Binomial expansion
(a+b)”=a"+ " a" b+ " am2p% ot 4 @ Th ek by
1 2 r
nj n! B n(n—l)...(n—r+1)

r!(n—r)! r!

where 7 is a positive integer and E
”

2. TRIGONOMETRY

Identities
sin® A+cos>A4=1
sec’ A=1+tan’ 4
cosec’ A =1+cot’ 4
sin(A4 + B) =sin Acos B +cos Asin B
cos(A+ B) =cos Acos B F sin Asin B

tan A+ tan B

tan(A+B)=———
1F tan Atan B

sin2A4 =2sin Acos A
cos2A =cos?> A—sin® A =2cos’ A-1=1-2sin* 4

2tan 4

tan2A=————2—
|—tan” A

Formulae for AABC

a b ¢
sind sinB sinC

a’ =b? +¢? —2bccos A

Area of A= %ab sinC
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Given that (2x+1) is a factor of f(x) =204 0x% rax+7.

) Find the value of a.

(i)  Hence, prove that there is only one solution for which f(x)=0.
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4
2 PORS is a trapezium with PSS parallel to OR.
The coordinates of S are (3, 10) and the equation of PSiis y =2x+4.

Given that PQ is parallel to the line 7y+4x—7=0 and that P lies on the y-axis and Q lies on
the x-axis, find

(i)  the coordinates of P and Q, [4]
(i)  the coordinates of R given that the line y =x passes through R, [3]
(iii)  area of the trapezium PORS. 2]
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(iv)  Hence, using the result in (iii), show that the perpendicular distance between the lines

PS and QR can be written as k~/5 where k is a constant. [3]
3 The function f(x), for 0<x<2m,is defined by f(x)=acosbx+c where a, b and c are

integers.
Given that f(x) has a maximum value of 12 and a minimum value of -2,

(i)  state the value of c, [1]
(i)  state the possible values of a. [2]
Given further that the period of f(x) is g
(iii)  state the value of b, [1]
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6
By writing 15° as a difference of two angles, show that cot15°
where a and b are integers.

T oo <1AnNa ANAQ/ND /Pralim /24
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. secx+cosecx .
5 (i) Show that —————  =sinx+Cosx. [3]
tan x +cot x

2

.. . sec x + cosec )

ii Hence solve the equation il = sin 2x for 0 <x <27. 5
q

tan x +cotx
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6 In the diagram, OD =8m, OC =15m and angle COD = angle OAD = angle CBO =§ :

The point E lies on the line BC such that DE is parallel to AB.

(i)  Given that angle DOA4 =6 where 0<0 < %, show that 4B =15sinf+8cos. [2]

(i) Express AB in the form Rsin(6+a) where R>0 and o is an acute angle. [2]

(iii)  From the diagram, state which line has a length R m and which angle has a value of c.

[2]
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. \¥ . 4
7 (a) The volume ¥ of a sphere of radius 7 is given by V = 3 .
If the volume of a spherical balloon is increasing at a constant rate of 1 m?/s, find the
: : o]
volume of the balloon when the rate of increase of its radius is — m/s. [3]
n
(b) Variables x and y are related by the equation y = xe? ¥,
Given that y is decreasing at a constant rate of 2 units per second at x = 3, find the rate
of change in x, leaving your answer in terms of e. (4]
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10
The diagram shows part of the graph of y =v8~x for 0<x<8.
O is the origin and P(x, y) is a point on the curve such that O and P are opposite vertices of the

rectangle shown. Given that x and y can vary,

y

ﬂk

0, X
(a)  write down an expression for the area of the rectangle, 4 units?, in terms of x and show
d4 16-3x 3]

that — = .
dx 248-x

(b)  Hence, using the result in (a), find the maximum area of the rectangle, correct to |
decimal place. [5]
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x(1+x2)

9 (a)  Find the indefinite integral J dx , where n is a positive integer. [3]

(b)  Integrate 1—sin2x+ tan” x with respect to x. [3]

3

(2]
463)(""6

(©) Find |
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4
10 (a)  Itis given that .[2 p(3x —8)4 dx =1760 where p is a constant.
Find the value of p. [3]

d X |
(b) Show that a{lnizxﬂﬂ = x(2x+1) . [2]
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(i)

(i)

13

Express L in partial fractions.
x(2x +1

Hence, using the result in (i) evaluate L (2 1)
x(2x+

Leave your answer correct to 2 decimal places.

TYY & o~ q 1 ANA A ANAOINDY Munliva VA

24x2 +3x+1

[3]

[5]
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12 An electron moves in a straight line such that at time ¢ seconds after leaving a fixed point P, its

velocity v m/s is given by v=15— e .

Find

(a) the time the electron comes to instantaneous rest, [2]

(b) the total distance travelled by the electron in the first second. [4]
ACA elimmi LT al @ alanl 2N 4049/02/Prelim/24 [Turn over
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(c) the acceleration when 7 =1n2. [2]

13 Answer the whole question on a sheet of graph paper.

b+

The variables x and y are related by the equation y = ax I Where a and b are constants.

The table shows the experimental values of x and y.

X 1.5 2 3 4 5 6
y 6.7 5.0 3.3 2.5 2.0 4
(i)  Plot Ig y against Ig x and draw a straight line graph. [2]
(i)  Use your graph to estimate the value of @ and of b. [2]
(iii) By drawing a suitable line on your graph, solve the equation axl =1. [2]
END OF PAPER
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