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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax” +bx+c¢ =0,

_ —b+Vb*—4ac

u 2a

Binomial Theorem

1 2

(a+b)"=d"+ (n)a"‘lb + (n)a”‘2b2 +...+ (':)a”"b’ .o 4D"

where 7 is a positive integer and | | = ————
r/] (m—r)lr!

Arithmetic series u =a+(n—1)d

S, =gn(a+1)=xn{2a+(n—1)d)

Geometric series u, = ar"!
_a(l—r")
Sn = ﬁ (l" 7& 1)

S.=7 (rl<1

[e)

2. TRIGONOMETRY

Identities
sin?4+cos?4 =1
sec’4 = 1+tan’4
cosec’d = 1 +cot’A
Formulae for AABC

a _ b __c
sind sinB sinC

a’ = b*+c*—2bccos A

I
A= 2bcsmA
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1 (a) Write the expression x*—6x+1 in the form (x+ a)2 + b, where a and b are constants. (2]

(b) Hence write down the coordinates of the minimum point on the curve y = x> —6x+1. [1]

2 Variables x and y are such that, when Iny is plotted against Inx, a straight line graph passing through
the points (6, 5) and (8, 9) is obtained. Show that y = e’x? where p and ¢ are integers. (4]
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(a) Solve the inequality l[4x—1]> 9.

(b) Solve the equation 2x—11y/x+12=0.
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4  The graph of y =a+2tanbx, where a and b are constants, passes through the point (0, —4) and has
period 480°.

(a) Find the value of @ and of b. [3]
(b) On the axes, sketch the graph of y for values of x between 0° and 480°. [2]
A
T >
0 480° X
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5 Thecurves y=x> and »?=27x intersect at O(0, 0) and at the point 4. Find the equation of the
perpendicular bisector of the line OA. [8]
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6  Variables x and y are such that ) = e2 +xcos 2x, where x is in radians. Use differentiation to find the
approximate change in y as x increases from 1 to 1+ /4, where /4 is small. [6]
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7  Find the exact values of the constant & for which the line y =2x+1 is a tangent to the curve
=4 +hr+k—2. [6]
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8 In this question, a, b, ¢ and d are positive constants.

(a) (i) Itisgiventhat y=log (x+3)+log, (2x—1). Explain why x must be greater than % [1]

log 6

(ii) Find the exact solution of the equation W =2. [3]

(b) Write the expression log 9+ (log b)(log ;9a) in the form ¢+ dlog 9, where c and d are
integers. [4]

© UCLES 2021 4037/21/M/J/21 [Turn over



10

. d*y : d .
9 A curve is such that E)zj = sin (6 - %) Given that ay = % at the point (%, 113—21[> on the curve, find

the equation of the curve. [7]
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10 Relative to an origin O, the position vectors of the points 4, B, C and D are

— 6\ — (10\ — [x — (12
0A—(_5>, OB—( 3), 0C—<y>and OD—( 7).

(a) Find the unit vector in the direction of AB.

(b) The point 4 is the mid-point of BC. Find the value of x and of y.

[2]

(¢) The point E lies on OD such that OE : OD is 1 : 1+ A. Find the value of A such that BE is parallel

to the x-axis.
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11 The 2nd, 8th and 44th terms of an arithmetic progression form the first three terms of a geometric
progression. In the arithmetic progression, the first term is 1 and the common difference is positive.

(a) (i) Show that the common difference of the arithmetic progression is 5. [5]

(ii) Find the sum of the first 20 terms of the arithmetic progression. [2]
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(b) (i) Find the 5th term of the geometric progression. [2]

(ii) Explain whether or not the sum to infinity of this geometric progression exists. [1]
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12

y=0-x-3)

Clk,k—3)

0 / A \B’x

The diagram shows part of the curve y = (9 —x)(x—3) and the line y = k—3, where k > 3. The line
through the maximum point of the curve, parallel to the y-axis, meets the x-axis at 4. The curve meets
the x-axis at B, and the line y = k—3 meets the curve at the point C(k, k—3). Find the area of the
shaded region. [9]
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Continuation of working space for Question 12.
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