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1. ALGEBRA

Quadratic Equation
For the quadratic equation ax” +bx+c¢ =0,

‘- —b++b* —4dac

2a
Binomial Expansion
n n h n—-1 n n-272 h n—ryr n
(a+b) =a"+| |a"'b+| _|a"b*+...+| |a""b" +..+b",
1 2 r
! — _
where n is a positive integer and Plo_nt _nzD.(n r+1).
r r!(n—r)! r!

2. TRIGONOMETRY

Identities
sin> A+cos®> A=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 BFsin Asin B
tan A * tan B
lFtan Atan B
sin2A4 =2sin Acos A

tan(4+ B) =

cos2A=cos® A—sin® A=2cos> A—1=1-2sin> A4
2tan A

tan24 = .
1—tan” 4

Formulae for AABC
a b c

sin A B sin B - sinC
a?>=b*+c*—2bc cos A

A= lbc sin 4
2
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1 A piece of raw meat is accidentally left out at room temperature, and bacteria begin to
grow on it. Initially, there are 500 bacteria presents, and the number of bacteria doubles
every 3 hours. The number of bacteria, N, after ¢ hours can be modelled by the formula

N =500(2)".
()  Show thatk= % . [2]

(ii) It is considered unsafe for consumption when the number of bacteria on the
meat exceeds 3 000. Determine the maximum number of hours that it will still
be safe to consume the meat.

[3]
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2

3 — x, find the range of values of x such that xd—y + Y >0.[4]
dx?  dx

2 (a) Given that y=x
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2

. dcy 1 . )
2 (b) A curve is such that = . Given that the curve has a gradient of 3 at
de? 32x-1
the point (1,6), find the equation of the curve. [4]
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3 A circle C) passes through A(—1,-3). Its centre, B, lies on the line 4y +3x=10. 4B is
perpendicular to 4y +3x =10.
(a) Find the equation of the circle. [5]

Methodist Girls’ School Additional Mathematics Paper 2 Sec 4 Preliminary Exam 2025



Page 7 of 24

3 (b)  Asecond circle C> has centre at A(—1,—-3). The line y = 0 is a tangent to circle

C>. Find the equation of the circle in the form of x2 + yz +px+qy+r=0,
where p, g and r are integers. [2]
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The diagram shows two intersecting circles C, and C,. The line CF intersects C| at E,
and C, at D, such that CE = ED . BAD is a straight line, where 4 is the centre of C,.
The tangent to C, at F' meets EG produced at H.

Ci

Stating your reasons clearly, prove that

(i) AGFH and AFEH are similar, [2]
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4 (ii) HF? = HExGH,

(iiiy AF’=AE’+EF’
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[2]

[3]
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5 (@)  Show that 6log, x—log, y =3 can be expressed as y = ax”, where a and n are
constants to be determined. [4]

(b)  Solve the equation 3e” —5=2¢™”, giving values of y in logarithmic form.  [4]
g
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6 (a) Find the range of values of m such that (m - 6)x2 —8x+m >0 for all values
of x. [4]

(b)  Given that the quadratic equation px” —2(p—g)x—(r— p)=0 has equal roots,

2
prove that p = 7 [4]
2q-r
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7 A particle moves in a straight line so that, # seconds after passing through a fixed point
. . . . w
O, its velocity, v m/s, is given by v = k cos 2¢, where k is a constant. When ¢ = —, the

acceleration is - 6 m/s.
(a) Find the value of k. [2]

(b) The particle is first at rest at point P. Find the value of # when the particle is at
point P. [2]
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7 (©) Find the distance travelled by the particle from O to P. [3]
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8 The equation of the curve is y =f(x), where f(x)=(x+4)v2x-3,x> % .

_ px+q

N2x-3

(a) Show that (x) , where p and ¢ are integers. [3]
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8 (b)  Find the x-coordinates of the points where the gradient of the normal is — % [5]
(c) Determine whether f'is an increasing or a decreasing function. Explain your
answer. [2]
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sin x
9 (a) Prove that cot x + ———— =cosec x. [3]
I+cosx
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9 (b)  Hence solve cotx+ Y 4cos x,for 0<x<2r. [4]
I+cosx

(c) Using the result in part (a), find the set of values of the £, such that the equation

cotx+ X _ 1 , k # Ohas solutions. [2]

l+cosx &k
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10 (i) The function f(x)=ax’ +4x* +bx—2, where a and b are constants, is exactly
divisible by x+2 and leaves a remainder of 4 when divided by x+1.

Find the value of @ and of b. (4]
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10 (ii)  Factorise f(x) completely. [3]

(iii) By substituting a suitable value of x, find the remainder when 3 003 994 998
is divided by 1002. [2]
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11 It is believed that the number of views, V, of a viral video online after ¢ hours are related
by the equation V' = ab*’, where a and b are constants.

The table below shows a set of survey results for the variables }J and ¢.

Time (hours) 1 2 3 4 5

Views (in thousands) 2.16 3.11 4.48 6.45 9.29

(a)(i) Explain how a straight line graph can be drawn to represent the formula and draw
it for the given data. [4]
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(a)(ii) On the grid below, draw the graph and estimate the value of a and of 5. [3]
4
1 p. 3 4 5
(iii)  Using your graph to estimate the number of views when time is 6 hours. [2]
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11 (b) The variables x and y are related in such a way that when a graph of xy is plotted
against x?, a straight line graph which passes through the points (1, 9) and (5, 1)

is obtained. Express y in terms of x. [3]

END OF PAPER
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