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Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax?+ bx + ¢ =0,
= ~pxvFE_ dac
2a

Binomial expansion

(a+b)”=a”+(7)a"" b +(g)a»—2 Bt .+ (ﬁ)aﬁbra- B,

. aer i L ! nn=1..(n=rtl)
where n.i$ a positive integer and(,.)= = (nn—'r)‘ = nn=1) r,(n +1)

2. TRIGONOMETRY

Identities
sin? 4 +cos?A=1
sec?A=1+tan? 4
cosec? 4=1+cot* 4
sin{4 & B) = sin4 cosB & cos4 sinB3
cos(A % B) = cosA cos B ¥ sind sinB

tand £ tan B
1xtand tanB -

sin 24 =2sin4d cosd
cos24d=cos? A—sint A=2cos? 4~1=1-2sin4

tan 24 = _W_Ztanﬁ
1 —tan“A4

tan(d & B) =

Formulae for AABC

a _ b _ ¢
sind sinB sinC

a2 = b2+ c2—2bc cos A

A=3absin C
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3l—x

1 Giventhat 27° = = find the value of 27 . [4]
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2 The diagram shows a triangle POR in which PQ =, angle OPR= 60° and
angle QRP = 90°. S is the midpoint of QR and angle QPS= a° .

P
Show that
(i) thelength of PS is exactly ——\{Lz F, (4]
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(i) @°=60°—tan™ (1/2_2] . - - 3]
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7x* -12x+16

™7~ inpartial fractions. (5]
(2rd) T

3 Express
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In the diagram below, angle B4D = angle ADC = 90° , AD = 45 om,
AB =§~5+—25\ﬁ—_6 em and DC=242+55 cm.

7

22 +545

45

35+2410
J5

Without using a calculator, find the length of BC. [5]
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The graphs of y=x" and »*=kx , where k and » are integers, intersect at the

1.
oint | —,2 ] .
P (2 )

@ Find the value of k and of n. [2]

(i) . Sketch these graphs on the same diagram. " [2]
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(@) Giventhat 41g (x\/; ) =15+1gx — lgy, where x and y are both

positive, express, in its simplest form, y in terms of x. [4]

(M) Solve log,2+log, (2x+5)=1log, 64 . (3]



GMS(S)/AMath/P1/Prelim2019/4E/5N(A)

7 A liquid is poured onto a flat surface. It forms a bircular patch which grows at a
steady rate of 5 cm?/ s. Find, in terms of 7,

(i) theradius of the patch 30 seconds after pouring has begun, 33



GMS(S)/ AMath/P1/Prelim2019/4E/5N(A)

(i) the rate of increase of the radius at this instant. 3]

-

11
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G) Provethat — —— = Lgin2y . 3]
tand+cotd 2

Hence,

; 1
ii) state the period and amplitude of the graph y = —————— , (2]
@) P P grapt ¥ tan 4+cot 4

12
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(iii) sketch the graph of y= m for 0<£A<27 radians. [2]

13
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Solutions to this question by accurate drawing will not be accepted.
The coordinates of the points 4 and B are (3,5) and (7,13) respectively.

Find
() theequation of the line parallel to 4B and passing through the point
(-2,4), giving your answer in the form ax+by+c¢=0, (3]

(i) the equation of the perpendicular bisector of 4B. ) [3]

14
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A point Cis at a distance of /15 from the midpoint of 4B and lies on the
perpendicular bisector of 4B.
(iii) Find the area of triangle ABC, expressing your answer in the form

k+f3 , where k is an integer. [3]

15
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10 A factory makes closed right circular cylinders each with a volume of
32 7 cm?. The material for the top and bottom of the cylinder costs 2 cents per
cm? while that of the sides of the cylinder costs 1 cent per cm?. If the radius of
the circular top is » cm and the height of cylinder is / cm,
(i) expresshintermsofr. ‘ [2]

To be economically competitive, the manufacturing cost must be as low as

possible.
G Find the dimensions of each cylinder so that the cost of manufacturing is
a minimum and show that the cost is a minimum., [5]

16
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(iii) Find the minimum cost of manufacturing each cylinder, giving your
answer in dollars, (2]

17
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11  Itis given that f (x) is defined for x> % , and f'(x)= sx +; .
x—
' () i - i 2]
() Express f'(x) intheform p+ ) , where p and g are integers.

(i) Determine whether f(x) is an increasing or a decreasing function. [2]
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(iii) Given that (1) = 6, obtain an expression for f(x). [3]

(iv) Find the equation of the tangent at the point (1, 6). [31

19
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12

P 2

) B(6,0)

The diagram shows the graph of y = k|x—h|, where k and / are positive
constants. The graph crosses the y-axis at 4 (0,3), meets the x-axis at B (6,0)
and passes through point C (10, p).

(i) State the value of &. [1]

(ii) Find the value of &k and of p. 3]

20
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(iii)) With the values of & and % from (i) and (ii) above, find the range of
values of m such that the equation k|x—#|=mx+2 has two distinct

solutions. [3]

END OF PAPER

21
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BLANK PAGE
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Mathematical Formulge
1. ALGEBRA

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

—bJB ~4ac

x_
2a

Binomial expansion

(a+d) =a"+ (T)a”'l b+ [Zja""z b+ .,..+(n)a”" b+ .. +b",
; e

. e . n 1! =D...(n—-r+l
where n is a positive integer and. SN B— npoD)..(=rtl) .
r) rin—r)! rl

2. TRIGONOMETRY
Identities
sin? 4+ cos* 4= 1
sectA=1+tan” 4
cosec? 4 =1+ cot? 4
sin (4 + B) =sin 4 cos B * cos 4 sin B
cos(A4+ B)=cos4 cosBFsinA sinB
tap 4 + tan B
1F tan A tan B
sin 24 = 2 sind cos 4
cos24 = cos? A —si* 4 = 2cos?d-1 = 1-2sin? 4

tan (4% B) =

l—tan® 4
Formulae for AABC
a b c

sinAzsinB=sin C
a?=b* +c* —2bccos A

A= -}—absin_C
2
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1 The roots of the quadratic equation 3x* —2x+ 1 =0 are a and /5.

@  Showthat o® + 52 =— % , (3]

()  Find a quadratic equation whose roots are 3z* +24 and 38% + 2. [5]
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(i)

(i)
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" [1]
Write down the general term in the binomial expansion of (px+ 1) .
x

Given that the fourth term is independent of x, find the value of .. [2]

1t is given further that the fourth'term is equal to 160, both p-and g are [5]
positive and p — ¢ = 1. Calculate the value of p and of g.
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9

T P

In the diagram above, PQ is the diameter of a circle with centre O. PRis a
tangent to the circle at P and PQ = PR. The line OR cuts the circle at .S and OS
produced meets PR at T.

)] Show that triangle PRS is similar to triangle SRT. [31

(iv) Show that triangle PST'is similar to triangle QPT. (3]

(iii)  Hence deduce that RS = PT. ~ [3]
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The table shows experimental values of two variables x and y.

x 0.2 0.6 1.0 14
y 05 1.4 L5 4.0

It is known that x and y are related by the equation y = a:g\[; + bfx , where a
and b are constants.

@) Explain how a straight line graph can be obtained using the above data.

(ii) Draw this graph for the given data and use it to estimate the value of g
and of . (Use the graph paper provided)

(D) Use your graph to find the value of y when x = 1.2.

(2]

[3]

[2]
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@) Differentiate tan® x with respect to x. [2]

()  Show that tan*x = tan’x sec’x — sec’x + 1. [3]
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i
(i)  Hence evaluate J?tan4 xdx .
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The equation of a circle is X2 + 12 — 4x + 6y = 12.

6] Find the coordinates of the centre of the circle and the radius of the (3]
circle.
(ii) Explain why (2, 2) is the highest point on the circle. [2]

P (-2, k) is a point on the circle where £ < 0.

(i)  Show that k= —6. 2]
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(iv)  Find the equation of the tangent to the circle at P. 31
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7  The equation of a polynomial is given by f(x) = x> + (k— x> + (k- 9) x — 4.

®

(i)

(i)

(iv)

Show that f(x) is divisible by x + 1 for all values of %. [2]

Find the value of & for which f(x) has a remainder of 12 when divided by [2]

x—2.

With the value of & found in (ii), factorise f(x) — 12. [2]

Explain why f(x)— 12 = 0 has only one real root. [3]
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The equation of a curve is y = 22 + (3k — 1)x + 2k + 10.

) In the case when k = 3, show that the x-axis is a tangent to thglfcurve. [3]

(i) Find the range of values of k& for which y is always positive. [4]
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A particle moves in a straight line such that, at time ¢ seconds after leaving a

fixed point O, its velocity v m/s is given by v = —-gz—z -

(2t +1)
® Find the initial acceleration. [2]
(i) Find the displacement of the particle from O when ¢ =4 seconds. (4]

(iii) Write a statement about the position of the particle when ¢ =4 seconds.  [1]
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10

0 I >x
/
The diagram shows part of the curve y = % and the line x+2y="17
p ;

intersecting at points P and Q. Find

@ the coordinates of P and of Q, [4]
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(i) the equation of the normal to the curve at point 7, [3]

(iii)  the area of the shaded portion. [5]



16 GMS[S)AMath/P2/Prelim2019/4E/5N(A)

11
E
7 cm

A F

N P
8cm
g

B Lo

In the diagram above, the line through B meets 4D at F and CD produced at E.
The angle FBC is 6 degrees. The lengths of BF and FE are 8 cm and 7 cm
respectively. '

@ Show that the perimeter, P cm of the rectangle ABCD can be expressed
as P=aq sin 8 + b cos 8 where the value of @ and of b are to be found.

[3]
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(ii) Find the maximum value of P and the corresponding value of 6. [5]

(iii)  Find the value of @ when P =20 cm. [3]
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