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Answer all questions.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation
For the equation ax? +bx+c = 0,
— —b£Vb®—4ac
N 2a

Binomial Theorem

(a+b"=a"+ <n>a”1b+ (n)a”2b2+ +<?)a’”br +...

1 2

n!

whneren IS apositive Integer an r] = (n—n)ir!

Arithmetic series u = a+(n—1)d

n

S, =3 na+1) = 2n{2a+(n-1d
Geometric series  u =a"*
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2. TRIGONOMETRY
Identities

SinA+ 00s°A = 1
sa&c’A = 1+ tarA
cose®A = 1+ mt?A

Formulae for AABC
a b ¢
sinA~ InB  sinC
a’ = b’+c®—2bccosA

_1,
A= 2bcsmA
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; ; —>
180°  270°  360°

The diagram showsthe graph of y = asin% +c for —360° < x< 360, where a, b and c are integers.

(& Write down the period of asin% +cC. [1]
(b) Findthevalue of a, of b and of c. [3]
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2 Points A and C have coordinates (—4,6) and (2, 18) respectively. The point B lies on the line AC such

that AB= % AC.

(8) Find the coordinates of B. [2]
(b) Find the equation of the linel, which is perpendicular to AC and passes through B. [2]
(c) Findthe area enclosed by the line | and the coordinate axes. [2]
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12>.

3 (a) Find the vector which has magnitude 39 and isin the same direction as (_ 5

[2]

2
1

—4

(b) Giventhat a=(_ .

) and b= ( ) find the constants A and i such that 5a+ /l(g) = ub. [4]
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4 (a) Giventhat ————=p%q’r®, findthevalue of each of the constantsa, b and c. [3]
¥r(pg)
(b) Solvethe equation 3% — 8 +5= 0, [4]
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5 Thepolynomial p(X) = ax’+bx?+6x+4, wherea and b are integers, is divisible by x—2. When
p’(X) isdivided by x+ 1 the remainder is —7.

(@) Findthevalue of aand of b. [5]

(b) Using your answersto part (a), find the remainder when p”(x) isdivided by x. 2]
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. : . d? :
6 A curvewith equation y = f(X) is such that d_g = 6e¥+4x. The curve has a gradient of 5 at the
X

point (0, 3). Find f(x). 7]
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7  The first three terms, in ascending powers of X, in the expansion of (2+ ax)n can be written as
64+ bx+cx?, wheren, a, b and ¢ are constants.

(&) Findthevaue of n. [1]
(b) Show that 5b® = 768c. [4]
(c) Giventhat b = 12, find the exact value of a and of c. 2]
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The diagram shows acircle, centre O, radius 5cm. The lines AOB and COD are diameters of thiscircle.
The line AC haslength 6¢cm.

(@) Show that angle AOC = 1.287 radians, correct to 3 decimal places. [2]

(b) Find the perimeter of the shaded region. [2]
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(c) Findthe area of the shaded region. [3]
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9 (@) Findthecoordinates of the stationary pointsonthecurve y = (2x+ 1)(x— 3)2. Giveyour answers
in exact form. [4]
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(b) On the axes below, sketch the graph of y= ‘(2x+ 1)(x—3)2‘, stating the coordinates of the
points where the curve meets the axes. [4]

(c) Hence write down the value of the constant k such that ‘(2x+ 1)(x— 3)2‘ =k has exactly
3 distinct solutions. [1]
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(i) Find the total distance Jess will have run by the end of week 8.
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Jess runs on 5 days each week to prepare for arace.
Inweek 1, every runis2km.

Inweek 2, every runis 2.5km.

Inweek 3, every runis 3km.

Jess increases the distance of the run by 0.5km every week.

(i) Find the week in which Jess runs 16 km on each of the 5 days.

0606/11/0/N/21
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(b) Kylealsorunson 5 days each week to prepare for arace.
Inweek 1, every runis2km.
Inweek 2, every runis 2.5km.
Inweek 3, every runis 3.125km.
The distances he runs each week form a geometric progression.

(i) Find the common ratio of the geometric progression. [1]
(i) Find the first week in which Kyle will run more than 16 km on each of the 5 days. [3]
(iii)  Find the total distance Kyle will have run by the end of week 8. [3]

Question 11 isprinted on the next page.
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11 (a) Solvetheequation 3cose?6—5=5cotd for 0° <6 < 180°. [4]
(b) Solvethe equation sin(¢+%) :—%, where ¢ isinradiansand — 1 < ¢ < 1. Give your answers
interms of . [4]
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