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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax2 + bx + ¢ = 0,

_ —b++/b%-4ac .

X

2a
Binomial Theorem
(a+bn=a"+ 2a”‘1b+ 2a“‘2b2+...+ rr] ari b+ ...
n n!

where n isa positive integer and (r

NGERE

2. TRIGONOMETRY
Identities
Sn? A+cos?A=1.
sec? A=1+tan? A

cosec? A=1+ cot? A.

Formulae for AABC

a _ b _ ¢
snA~ snB sinC "

a?=b? + c2—2bc cos A.

AzébcsinA.
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find the value of each of the constants m and n for which

. (2 -1
1 Giventhat A—(3 1),

AZ+mA =nl,

where | isthe identity matrix. [4]

2  Show that

1 1 _
T—cosd ~ T+cosp ~ ccoscdcote

(4]

3 Giventhat p= ‘/?’J'l, expressin its simplest surd form,
V3-1
@ p (3]
(i) p-3. [2]

4 A badminton team of 4 men and 4 women is to be selected from 9 men and 6 women.

(i) Find the total number of ways in which the team can be selected if there are no restrictions on the
selection. [3]

Two of the men are twins.

(i) Find the number of ways in which the team can be selected if exactly one of the twins isin the
team. [3]

5 Inthisquestion, i isaunit vector due east, and j is aunit vector due north.

A plane flies from P to Q where % = (960i + 400j)km. A constant wind is blowing with velocity
(-60i + 60j) kmh™. Given that the plane takes 4 hours to travel from P to Q, find

(i) thevelocity, in still air, of the plane, giving your answer in the form (ai + bj) kmh=, [4]

(if) the bearing, to the nearest degree, on which the plane must be directed. [2]

6 A curveissuch that o Vi1 and (6, 20) isa point on the curve.
(i) Find the equation of the curve. [4]

A line with gradient —% isanormal to the curve.

(i)  Find the coordinates of the points at which this normal meets the coordinate axes. [4]
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(i) Usethesubstitution u=2"to solvethe equation 2% =2""?+5, [5]

(i) Solvetheequation 2loggy3 + logs(7y —3) = log,8. [4]

8 (@) The remainder when the expression x3 — 11x2 + kx — 30 is divided by x — 1 is 4 times the

remainder when thisexpression isdivided by x—2. Find the value of the constant k. [4]
(b) Solve the equation x3 — 4x2 — 8x + 8 = 0, expressing non-integer solutions in the form
a* b, whereaandb areintegers. [5]
X 2 4 6 8 10
y 14.4 10.8 11.2 12.6 14.4
The table shows experimental values of two variables, x and y.
(i) Using graph paper, plot xy against x2. [2]
(i) Usethe graph of xy against x to expressy in terms of x. [4]
(iii)  Find the value of y for which y = % [3]
10
C
((\
S
>
0.8 rad
D B
10cm

The diagram shows a sector ABC of the circle, centre A and radius 10cm, in which angle
BAC = 0.8 radians. The arc CD of acircle has centre B and the point D lies on AB.

(i) Show that the length of the straight line BC is 7.79cm, correct to 2 decimal places. [2]
(i)  Find the perimeter of the shaded region. [4]
(iif) Find the area of the shaded region. [4]
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11 Answer only one of the following two alternatives.

EITHER

A curve hasthe equation y = xe?.

. . . dy d2y
Obt essionsfor =< and =2 5

) ain expressions for i an o [5]
(i)  Show that the y-coordinate of the stationary point of the curveis _2_1e' [3]
(iii) Determine the nature of this stationary point. [2]
OR

i d [Inx}_1-2Inx

(i) Show that &( 2 )— NCEE [3]
(i) Show that the y-coordinate of the stationary point of the curve y = |I)‘1(_2X is %3. [3]
(i) Usethe result from part (i) to find f (':‘(—3X) dx. [4]
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