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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

-b+~b* - 4dac

2a

X =

Binomial Theorem

n

(@+by'=a"+|||a" b+ Za”‘2b2+...+

where # is a positive integer and

n\ n!
rl (m—-r'r

2. TRIGONOMETRY

Identities
sin2A4+cos?A4=1
sec2A4=1+tan’ 4
cosec’ A=1+cot? 4
Formulae for AABC

a b ¢
sind sinB sinC

a?=b*+c?—2bccos A

1,
A—2b051nA
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for x > 9.

1  Two variables x and y are such that y =

5
Vvx—9

d
(i) Find an expression for ay . 2]

(ii) Hence, find the approximate change in y as x increases from 13 to 13 + 4, where /4 is small.  [2]
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The sets A, B and C are such that

CCA,
BNnC=g,
n(4NB)=2,
n(B) = 12,
n(BUC) = 14,
n(4UB)=19.

Complete the Venn diagram to show the sets 4, B and C and hence state n(4ANB'NC’).

€

N(ANB N C) = oo,
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3 Find the equation of the curve which passes through the point (1, 7) and for which ay = 3 3 . [4]
X
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4 (a) f(x)=acoshx+c hasaperiod of 60°, an amplitude of 10 and is such that f (0) = 14. State

the values of a, b and c. (2]
(b) Sketch the graph of y = 3sin4x — 2 for 0° < x < 180° on the axes below. [3]
v A
5 >
45° 90° 135° 180° *
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5 (i) Find, in ascending powers of x, the first 3 terms of the expansion of (3 + ch)7, where kis a
constant. Give each term in its simplest form. [3]

(ii) Given that, in the expansion of (3 + kx)7, the coefficient of x2 is twice the coefficient of x,
find the value of £. [2]
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6 Do not use a calculator in this question.

1 +3V3
! X
O O

6+2V3 5—-43

The diagram shows two parallelograms that are similar. The base and height, in centimetres, of each

+qV3
%  find the

value of each of the integers p and q. [5]

parallelogram is shown. Given that x, the height of the smaller parallelogram, is

© UCLES 2016 0606/22/F/M/16



6

andB=[7

. 4 6 8 1 2
7 (a) leenthatA—[_2 0 4] _9 1],ﬁnd A —3B. [2]

-2 4
(b) Given that C = [ O] and D = [_ 3] , find

4 1 3 -5
(i) the inverse matrix C™!, [2]
(i) the matrix X such that XD ! =C. [3]
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8 Theline 2y=x+2 meets the curve 3x% + Xy — y2 =12 at the points 4 and B.

(i) Find the coordinates of the points 4 and B. [5]

(ii) Given that the point C has coordinates (0, 6), show that the triangle ABC is right-angled. 2]
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9
0 T R

PQRS is a quadrilateral with PS parallel to OR. The perimeter of PORS is 3 m. The length of PQ is I m
and the length of PS is xm. The point 7 is on QR such that ST is parallel to PQ. Angle SRT is # radians.
(i) Find an expression for x in terms of 6. [3]
(i) Show that the area, 4m?, of PORS is givenby 4 =1 — %ecé’ . [2]
(1 _¥3) 2

(iii) Hence find the exact value of & when 4 =(1— 3 )m”. [2]
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10 (a) The vectors p and q are such that p = 11i — 24j and q = 2i + qaj.

(i) Find the value of each of the constants o and f such that p + 2q = (a + p)i — 20j. (3]

(ii) Using the values of @ and g found in part (i), find the unit vector in the direction p + 2q. [2]
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(b)

b B

The points 4 and B have position vectors a and b with respect to an origin O. The point C lies on
AB and is such that AB : ACis 1 : A. Find an expression for OC in terms of a, b and A. [3]

(¢) The points S and T have position vectors s and t with respect to an origin O. The points O, S and T
do not lie in a straight line. Given that the vector 2s + ut 1is parallel to the vector (u+ 3)s + 9t,
where u is a positive constant, find the value of u. [3]
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X
xF+1
(i) Find the coordinates of the stationary points of the curve.

11 A curve has equation  y =

© UCLES 2016 0606/22/F/M/16
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42 34 . .

(i) Show that a)zj = % , where p and ¢ are integers to be found, and determine the nature of
x“+1

the stationary points of the curve. [5]

Question 12 is printed on the next page.
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12 A particle P is projected from the origin O so that it moves in a straight line. At time ¢ seconds
after projection, the velocity of the particle, vms™!, is given by

v=92—63t+90 .

(i) Show that P first comes to instantanecous rest when 7 = 2. [2]
(ii) Find the acceleration of P when ¢ = 3.5. [2]
(iii) Find an expression for the displacement of P from O at time ¢ seconds. [3]

(iv) Find the distance travelled by P

(a) in the first 2 seconds, [2]

(b) in the first 3 seconds. [2]
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