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Mathematical Formulae
1. ALGEBRA

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

_ —b+vb*-4ac

2a

X

Binomial Theorem

nt (-1 (n—r+1)l
(n—r)tr! rl

: L n
where n is a positive integer and [ j:
r

2. TRIGONOMETRY

Identities
sin® A+cos* A=1
sec’ A=1+tan® A
cosec’ A=1+cot? A
sin(A+B) =sin Acos B+cos Asin B
cos(A+B)=cos Acos B Fsin Asin B
tan Axtan B
1¥tan Atan B
sin2A=2sin Acos A
cos2A =cos* A—sin® A=2cos* A—1=1-2sin’* A

tan(A£B) =

tan2A = 2ta—r12A
1-tan“ A

Formulae for AABC
a b C

sinA: sinB :sinC
a®=b%+c%-2bccos A

I
A_2b03|nA



Answer all the questions.

Section A (17 marks)

1 Theequation of acurveis y=3x®+ax’+b, where aand b are constants. If a> 0, find, in terms
of a and/or b, the range of values of x for which y is increasing. [3]

2 The area of arectangle is (7 + b\/i) cm?. Given that the length of the rectangle is (a + 4\/5) cm
and the breadth of the rectangle is (5—\/5) cm, find the value of a and of b. [4]



3 Theequation of acurve is y =2x*+12x+11.

(@) Express 2x* +12x+11 in the form a(x+b)? +c where a, b and ¢ are constants. [2]

(b) Find the range of values of p for which the line y = px+11 intersects the curve at two
distinct points. [3]



A C D

The diagram shows a triangle BCE whose vertices lie on the circumference of a circle. AD is a
tangent to the circle at point C and AB is a tangent to the circle at point B. BED is a straight line.

(@) Prove that angle ABC +angle CED =180". [3]

(b) Show that there does not exist a circle that passes through points A, B, E and C. [2]
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Section B (73 marks)

5 (a) Solve the equation log, x+2=3log, 5.

(b) Sketch the graph y = log,; X .

[5]

[2]



6 Itisgiven that f(x)=3sin (gj+4.

(a) State the least and greatest value of f(x). [2]
(b) State the period of f(x). [1]
(c) Sketch the graph of y=f(x) for 0<x<4r. [2]

(d) By drawing a suitable straight line on the same set of axes as the graph of y =f(x), state

the number of solutions of the equation sin (gj = —41 for 0<x<4r. [2]
T



2
7  Acurve is such that Z—Z =3e® +cos2x. The curve passes through the point A (0, 3) and has a
X

gradient of 5 at A. Find the equation of the curve. [7]



10

(@) The expansion of (SX —X—sz has a term independent of x. By considering the general term

in the expansion, explain why n is a multiple of 3. [3]

(b) Itisgiventhat n=9.

Find the value of coefficient of term independent of x .

[4]

coefficient of iG
X
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2 —
o 4X+82 in partial fractions. [5]

9 (@) Express DT

Ox*> —4x+8

(b) Hence, find Im X

[3]
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10 A particle moves in a straight line such that its displacement, s cm, from a fixed point O is
t

modelled by s = -3t +e2, where t is the time in seconds since the start of motion.

() Show that the particle reaches instantaneous restat t =21In6. [3]

(b) Explain why the particle passes through O during the first second. [2]



13

(c) Find the total distance travelled by the particle in the interval t=0 to t=4. [3]
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11 The table shows, to 3 significant figures, the value, $C, in thousands, of a car t years from
1%t January 2024.

t 1 2 3 4
C 68.2 58.6 50.7 44.3

(@) On the grid below plot In(C —15) against t and draw a straight line graph. The vertical
In(C —15) -axis should start at 3.0 and have a scale of 2 cm to 0.2 units. The horizontal
t-axis should have a scale of 2 cm to 1 unit. [3]
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(b) Use your graph to find the gradient of your straight line and hence express C in the form
C = Ae ™™ +15, where A and k are constants. [4]

(c) Assuming that the model is still appropriate, find the year for which the value of the car is
first below $35 000. [3]



16

12

A(=2,0) O

The diagram shows a parallelogram with vertices A(-2,0), B, C(7,7) and D. The side AB has
equation y = % x+1 and the length of AB = 55 units.

(a) Find the coordinates of B. [4]
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(b) Prove that ABCD is a rectangle. [3]

(c) Calculate the area of ABCD. [2]
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13 The equation of acurveis y=——.
(2x-5)

(@) Show that for x > 2.5, the curve has no stationary points. [3]



19
(b) The normal to the curve at x =1 intersects another curve 36y = x* +90x—78 at points A

and B. Express the difference of the x-coordinates of A and B in the form Jk , where k is
an integer to be found. [7]

END OF PAPER
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