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Mathematical Formulae

1. ALGEBRA
Quadpratic Equation

For the equation ax® +bx+c =0,

_ —b+Vb*—4ac

2a

X

Binomial Theorem

(a+b)"'=d"+ (n>a"_1b+ (n>a"_2b2 ot (Z)a”‘rbr 4D

1 2

: o n n!
where 7 is a positive integer and =
r/  (m—r)lr!

Arithmetic series u,=a+n-—1)d

S, =gnla+l)=2n{2a+(n—1)d}

Geometric series u,= ar"™!
_a(l—=r")
S, = 1—r (r#1)
_a
S,=1=, (rl<D
2. TRIGONOMETRY
Identities
sin4+cos’4 =1
sec’4 = 1+tan’4
cosec’4 = 1 +cot’4
Formulae for AABC

a b c

sind sinB  sinC

a’ =b*+c*—2bccos A

1,
A= 2bcsmA
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1 (a) Find the coordinates of the stationary point on the curve y = (x+3)(x—4). [3]

(b) On the axes, sketch the graph of y =|(x+3)(x—4)|, stating the intercepts with the axes. [2]

(¢) Given that k> 0, write down the values of k for which the equation |(x+3)(x—4)|=k has
exactly 2 distinct real roots. [1]
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On the axes, sketch the graph of y =4+5sin% 0

for —360° < O < 360°. State the intercept with the

y-axis. 2 [4]
y
A
10
—360° —180° 0 180° 360°
-10
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Find the values of k for which the equation 4x* —k = 4kx—2 has no real roots.
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4 (a) Write 3+4log,a—log,b as a single base 2 logarithm.

6

(b) Solve the equation Igx = 4log 10.
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The polynomial p is such that p(x) = ax® +bx* —19x+c¢, where a, b and ¢ are integers. It is given
that x+2 isa factor of p(x). When p(x) is divided by x+1 the remainder is 20.

(a) Show that 7a—3b = 39. [3]

It is also given that when p’(x) is divided by x— 1 the remainder is 1.

(b) Find the values of a, b and c. [3]
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The table shows the variables x and y which are related by the equation y = Ab* , where 4 and b are
constants.

y 14 333 112 532.8 3584

(a) Use the data to draw a straight line graph of Iny against X% [2]

Iny
A
9

o 1 2 3 4 5 6 7 8 9 *
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(b) Use your graph to estimate the values of 4 and 4. Give your answers correct to 1 significant figure.

[5]

(¢) Use your graph to estimate the value of x when y = 200. Give your answer correct to 2 significant
figures. [2]
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7 (a) Giventhat y=x *Inx, find a. [2]

2
(b) Hence find f 3x*Inxdx, giving your answer in the form Ina+ b, where a is an integer and b is
1

a rational number. (4]

| © UCLES 2024 Fﬁ 4037/13/0/N/24 I

LU UL B -

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000011 *

UUWMubN -

The straight line y = 2x+1 intersects the curve y-+xy+ 3x* =15 atthe points A and B. The point

C with coordinates (1 0’ k) lies on the perpendicular bisector of 4B.

(a) Find the exact value of £. [8]

(b) The point D lies on the perpendicular bisector of 4B such that its perpendicular distance from 4B
is twice that of the point C from 4B. Find the possible coordinates of D. [4]
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A

4a

2a

Y

0 C

The diagram shows the trapezium OABC, where OAd=4a, OC=c, and CB=2a. The point D
lies on AB such that AD:DB = 2:1. The point X is the point of intersection of the lines OD and AC.
It is given that AX =AAC and OX = uOD.

Find in terms of a and ¢

(a) 4B [1]
(b) OD. [2]
(¢) Find OX interms of a, ¢ and M. [1]
(d) Find AX in terms of a,cand 1. (2]
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(e) Hence find the values of A and u.
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10 (a) Solve the equation 7tan’6+5tan6—2 = 0, for —180° < 6 < 180°.

14

(b) Solve the equation 3sin(3¢—1.5)—2 =0, for 0 < ¢ < 3, where ¢ is in radians.
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11 (a) The first 3 terms of an arithmetic progression are log 3, log 81, log 2187. Find the sum to
n terms, giving your answer in the form klog 3, where £ is in terms of n. [3]

n

e first 3 terms of a geometric progression are 1, 3tan”6, 9tan 0, tor
(b) The first 3 fag ic progressi 1329949f0<9<2

Find the values of 6 for which this geometric progression has a sum to infinity. [4]
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