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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ = 0,

_ —b+b* -4ac

X

2a
Binomial Theorem
n n n
(a+by'=a"+|] a" b+ ) a"?br+ .+ AlaT
where 7 is a positive integer and | | |= ———
rl (n—r)r!

2. TRIGONOMETRY

Identities
sinfA+cos?A=1
sec?A=1+tan* A
cosec? A=1+cot? 4
Formulae for AABC

a b ¢
sind  sinB sinC

a?=b*+ 2 —2bc cos A

1,
A—zbcsmA
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1  Solve|5x+3|=|1-3x]. [3]

+V5)7 . .
P— in the form a + b5, where a and b are integers. [5]

2 Without using a calculator, express [
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3 Without using a calculator, factorise the expression 10x> — 21x* + 4. [5]

4  The point P lies on the curve y = 3x? — 7x + 11. The normal to the curve at P has equation 5y +x = k.
Find the coordinates of P and the value of k. [6]
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5 (i) Show that dix [0.4x°(0.2 — In5x)] = kx*In5x, where k is an integer to be found. [2]
(ii) Express In 125x° in terms of In5x. [1]
(i) Hence find f (*In 125x%) dx. 2]
6  Show that the roots of px*+ (p — ¢)x — g = 0 are real for all real values of p and ¢. [4]
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7 (a) Given that a’ = b, where a and b are positive constants, find,

(i) log,b,

(i) log,a.

(b) Solve the equation logg,y =—%.
32X2 -1
(¢) Solve the equation 47 = 16.
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8  Solutions to this question by accurate drawing will not be accepted.

The points 4 and B are (=8, 8) and (4, 0) respectively.

(i) Find the equation of the line AB.

(ii) Calculate the length of AB.

The point Cis (0, 7) and D is the mid-point of AB.

(iii) Show that angle ADC is a right angle.

— 4
The point E is such that AE = [_ 7].

(iv) Write down the position vector of the point E.

(v) Show that ACBE is a parallelogram.
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9 A function fis defined, for x < % by f(x)=2x>—6x+5,

(i) Express f(x) in the form a(x — b)* + ¢, where a, b and ¢ are constants. [3]

(ii) On the same axes, sketch the graphs of y = f(x) and y =f - (x), showing the geometrical

relationship between them. [3]
YA
T T T T T T T >
(0] X
(iii) Using your answer from part (i), find an expression for f = (x), stating its domain. [3]
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10 Solve the equation

(i 4 sin[3x - %] = 3 for 0 <x < 7 radians, [4]

(ii) 2tan2y + seczy = l4secy + 3 for 0° < y < 360°. [5]
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11
v
y=x+4x’-5x +5
A B C y=5

|

/ E o D X
The diagram shows part of the curve y = x° +4x? — 5x + 5 and the line y = 5. The curve and the
line intersect at the points 4, B and C. The points D and E are on the x-axis and the lines AE and

CD are parallel to the y-axis.

() Find f (3 + 4x® — 5x + 5)du. 2]
(ii) Find the area of each of the rectangles OEAB and OBCD. [4]

© UCLES 2017 4037/22/M/1/17



11

(iii) Hence calculate the total area of the shaded regions enclosed between the line and the curve. You
must show all your working. [4]

Question 12 is printed on the next page.
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: . 1 _ 3
12 The function g is defined, for x > > by g(x) = 1

(i) Show that g'(x) is always negative. [2]

(ii) Write down the range of g. [1]

The function h is defined, for all real x, by h(x) = kx + 3, where £ is a constant.

(iii) Find an expression for hg(x). [1]
(iv) Given that hg(0) = 5, find the value of £. [2]
(v) State the domain of hg. [1]
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