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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

_ —b++/b%*—4ac

2a

X

Binomial Theorem

(a+b)"=a"+ (:Ja”—lb+ (Zj a”—2b2+...+(:Ja”—’b’+ R

n ] _ _
where n is a positive integer and = n = n=D...... (h-r+1)
r (n—=r)tr! r!

2. TRIGONOMETRY
ldentities

siffA+cos?A=1
sec? A=1+tan’A
cosec? A =1+ cot? A
sin(AxB)=sinAcosB xcosAsinB
cos(A+B)=cosAcosB FsinAsinB

tan Axtan B
lxtan AtanB
sin 2A =2sin Acos A
cos 2A =Ccos? A —sin? A=2cos’ A-1=1-2sin’ A

tan (AxB) =

tan 2A = 2'[8._[1?
1-tan“ A

Formulae for AABC
a b c

sinA:sinB:sinC
a?=b%2+c?2-2bccosA

= ibcsinA
2
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1 Find the set of values of m, for which the line y = 2m — x cuts the curve x*> —3xy+y*+1=0
at two points and represent this set on a number line. [5]
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2 Acurve has equation y = x> +ax” +bx+c.

(i)  Find g_y . [1]
X

(i) Itis given thaty is a decreasing function for —1< x < 3.
Show that a=-3 and b=-9. [3]

4049/1/Sec4Prelim2022 [Turn over



-2
3 (a) Given that H%} x\/573] +g =2°3"5%, find the value of each of a, b and c. [3]

(b) A man invested $50 000 of his savings at the beginning of 2010. The money he invested
grew by 5% each year. Find the amount of money he will have in his savings, at the
beginning of 2022. [2]
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4 Express 2)2;)“21 in partial fractions. [5]

4049/1/Sec4Prelim2022 [Tu rn over



8

5  The graph of y = psin3x+q, where p and q are positive, has a maximum value of 3 and passes
through the point (r,1).
(i) Showthatp=2andq=1. [2]

(if) Sketch the graph of y = psin3x+q for 0<x<r. [2]
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(iii) Sketch on the same axes, the graph of y :EX—l.
T

Explain why there are 5 solutions for psin3x+q = gx—l when 0<x<2rx. [2]
T

(iv) State the maximum value of the graph of y=—(psin3x+q)*. [1]
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6 Find the coordinates of the stationary points of the curve y = (x+2)(x—1)*and determine the
nature of each stationary point. [6]
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(i)

(i)

cotx —tanx

11

Show that ————— = c0s 2X.

cotx+tanx

Hence solve the equation

cotx —tan x

=cos x for 0° < x<360°.
cot X + tan x

3]

[4]
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8 A polynomial, P, is 2x* —9x® +3x+m, where m is a constant.
(i)  Given that P and x*+4x—5 have a common factor, find the possible values of m. [3]

(if)  Inthe case where m = 4, solve the equation P = 0 completely. [4]
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(i)  Using your answer in part (ii), solve 2 —9y? +3y* +4y® =0. [2]
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9  The diagram shows parts of the curves y = 2 and y = 3sinZX .
X

The curve y = 2 passes through point A where the y-coordinate is —2.
X

. TTX . . .
The curve y = 3S|n% crosses the x-axis at the origin and point B.

(i) Find the coordinates of A and of B. [2]
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Xis the area bounded by the curvey = 33in%x, the x-axis and the vertical lines passing through
A and B.

(i) Show that Area X = E(2+\/§) square units. [3]
T

Y is the area bounded by the x-axis, the curve y = 2 , and the vertical lines passing through
X

A and B.

Area X

(iii) Calculate the value of :
AreaY

[4]
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10 A particle, travelling in a straight line, passes through a point A and 7 seconds later, it comes to an
instantaneous rest at point B. The velocity of the particle is given by v = 3t + kt — 7, where t is
the time t seconds after passing A and k is a constant.

(i)  Find the value of k. [2]
(i)  Find the acceleration of the particle whent = 4. [2]
(iii) Find the value of t when the particle returns to A. [3]
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(iv) Find the distance travelled by the particle in the first 8 seconds. [3]
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11 (a) Express 16 —6x— x2in the form a(x+b)* +c.
Hence, explain why the graph of y =16 —6x — x*and the line y = 30 will not intersect. [4]
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(b) Angles A and B are both acute and cos (A+B) = %
(i) What can be deduced about the size of angle (A + B)? [1]
(if) Find the exact value of sin(A + B). [1]
(iii) Given that sin A =g , find the exact value of cos B. [5]
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12 The equation of a circle Cy is x> +y* —14x+2y+46=0.

0] Find the radius of circle C: and the coordinates of its centre. [4]

Circle C1 is reflected about the line x = 4 to form another circle C, with centre M.

(i) Find the coordinates of M . [1]

(iii)  Find equation of circle Ca. [1]
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A line, | passing through M, forms an angle & with the positive x-axis such
that tang =1.

(iv)  Find equation of line I. [1]

The tangent to circle C; at the point (8.2, 0.6) meets line | at Q.

(v) Find the coordinates of Q. [5]

End of Paper
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ANSWER KEY
1 m<-1 orm>1
2(1) | y=x+ax®+bx+c
@ _ 3x* +2ax+b
dx
(i) a=—-3andb=-9
3a a=-1,b=2,c=-35
3b $89792.82
4 2x*+x+1 - 11 2
x2—x—-2 3(x—2) 3(x+1)
51) | 1=psin3(7)+q
1=q
Sinceymax=3,p=3-1=2
(i)
(i) ||
/\ |
|
|
’ 05 15 2 2ls 3
Between 0 < x < 27, there will be 3 cycles of the
graph y=psin3x+q.
For line y:gx—l, when x=27,y=3
T
For graph y = psin3x+q, when x =27,y =1
The line will intersect the graph at 5 points within
the domain.
(iv) |0
6 (1,0) is @ minimum point
(-1, 4) is a maximum point
7(ii) x = 0°,120°,240°, 360°
8() | m=4,490
(i) X=1,4,-05
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(i) | 2—9y?+3y* +4y° =0
N
y2
1
=+1,+=
Y 2
9(i) |A=(1,-2, B=(4,0)
(i) |2.35
10(i) | K=-20
(i) |4
(iii) |10.66
(iv) | 208m
11(a) | 16 —6x— x?
= —(x* +6x-16)
= —(Xx+6x+3°-16-3%)
=—(x+3)°+25
11b(i) | (A+B) is an acute angle
| gina+y=22
13
(iii) | 63/65
12(i) | X+ y?—14x+2y+ 46=0
centre=(7,-1)
radius = /7% + (~1) — (46) = 2units
(i) M=(1, -1)
(iii) | Eqn of C2:
(x-1)°+(y+1)° =4
X2 +y?—2x+2y-2=0
(iv) | Equation of line I:
y—-(1)=1x-1)
y=x-2
v) 1Q=(5.3)
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