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1. ALGEBRA

Quadratic Equation

% 2 _
For the equation ax +bx+c=0,
—b++Jb* —4ac

&= 2a
Binomial Expansion
,1 n-rpr n
(a+b)" =a" + "l p el " lam et k| @b A+ DT
1 2 r
| —1De--(n—r+1
where 7 is a positive integer and Pl - n(n=1)--(n=r+1)
r) (nm—-r)tr! r!

2. TRIGONOMETRY
Identities

sin® A+cos*4=1
sec?A=1+tan’> 4
cosec2A=1+cot® 4
sin(4 + B) =sin Acos B+ cos Asin B
cos(A+ B) =cos Acos B Fsin 4sin B
tan A + tan B
l1¥tan Atan B
sin 24 =2sin Acos A
cos2A4 =cos> A—sin? A=2cos’> A—1=1-2sin* 4
2tan A
1—tan® 4

tan(4+ B) =

tan2A4 =

Formulae for AABC
a b c

sind_sinB _sinC

al =b* +ct —2bccos A

Arcaof A= -;—bcsin A



The line y—2x = 3 intersects the curv

Find the coordinates of A4 and of B.

e 24 y = 10at points Aand B.
X

(4]
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Itis known that sing = k , where k is a positive constant, and cos@ is ncgative.

() State the quadrant in which @ lies. (1

(b) Express, in terms of &,

(i) cosecd , (1]

() tano. [3]



3

The equation of a curve is given by y=€'+e .

Show that y is a decreasing function for x<0.
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[4]



b+\/5_

(a) Find the value of integers a and b such that a— 35 = . (4]
2445




ea of (7ﬁ—~/§) m’ and

(b) The diagram shows a cylinder with cross-sectional ar

height (243 +V8) m.
Cross sectional area

height @ =(7\/5—\/5) m-

=(2‘/5+\/§) m

~—

Find the volume of the cylinder in the form (p+ q\/g) m’ , where p and g are
integers. (3]
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(@)

()

(ii)

Write down the general term in the binomial expansion of

10
1 T
(.\'2 + —) and state the power of x in this gencral term. (2]
-

Explain why there is no term that is independent of x in the expansion

of (x’ +1) . [2]

X



10
. s, l 3
(b) Given that the coefficient of x* in the expansion of (x’ + —) + (a + X)

is =60, find the value of a. (3]
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10

(@)  Solve the equation log, (x+2)+log, (x=2)=log, (2x- ). (3]
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(b)  Solve the cquation log, 2 = (log, x)’, giving your answer correct to

(4]

3 significant figures.
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7

12

hm

6
A - B
1000 m

Find the rate of change of the height, &, of the box when 8 is = radians. [5]
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2 (5]
(a) Express 4—:i in partial fractions.
2x" =x-1

()  Hence, find | 24"2—*5 dx, for x>1. 3]

2
x“—x-1
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t was

ince i

d ¢ are related by the formula

is related to ¢, the number of years s

The value, $V, of one cryptocurrency,

9

mined in 2012. Investors estimate that the variables ¥V an

ae' , where a and k are constants.

14
The table below gives the value of one cryptocurrency in 2014, 2016, 2018 and 2020.
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Plot In¥ against ¢ and draw a suitable straight line graph. 4]

(@)
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3]
k. [
(b)  Use your graph to estimate the valucs of a and

(c) Assuming that the model is valid until 2022, estimate the value of one
cryptocurrency in 2022, correct to the nearest dollar. [2]
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16

10 The coordinates of three points are A(1, 9), B (7,

-3) and C(4, -6).
The perpendicular bisector of AB cuts the x-

axis at D.

(@)  Find the equation of the perpendicular bisector of AB. [4]
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(b)  Find the length of CD. (2]

(c) Find the area of the quadrilateral 4BCD. [2]
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11  (a) Show that & al L (4]

" 1 k)
&l (3x+1)1 | 2(3x+1)2
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R [4)
(b) Hence, evaluate the integral J; ———-—"'%' .
(3x+ 1)
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12 (a) Using a'-b' =(a—b)(a2 +ab+b’), prove the identity

sin' x—cos' x sin2x
- =1+ ; [4]
SIN X —COS X 2
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.3 k] 4]

x—cos x _ 2 [

(b) Solve the equation ﬂg__"_f?i__ =F
sinx—Ccosx

, for 0°< x<180°.
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13 The equation of a curve is y = x(x—3)3.

; : d . :
(a)  Find an expression for ay and obtain the coordinates of the stationary points

of the curve. [5]



23

he nature of each stationary point.

: dy :
(b) By considering the sign of :L)— , determine {
X

(3]
(c) Ashley says that “If the stationary point on the curve has d—z% =0, the
dx b
stationary point is a point of inflexion.” Do you agree with this statement?
Provide an example to justify your answer. (2]

End of Paper |



