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Quadratic Equation

For the equation @ + bx + ¢ =0,

X= 2a
Binomial Theorem
@+b"=a"+ rl‘ a" b+ ga“_2b2+ ot :‘ a" Ty +
h . itiveint d n| n!
where nisapositive integer an (| T =i
Arithmetic series
u =a+(n-1)d

S, =

Geometric series

Identities

Formulae for AABC
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Mathematical Formulae

1. ALGEBRA

—b+ vV b’>—4ac

Tn(a+ 1) =3n{2a+ (n—1)d)

u=a""*
a@-r"
S = 1t (r=1)
S, =7 (<D

2. TRIGONOMETRY

Sn’A+cofA=1
sec?A=1+tan’A
cosec’A = 1 + cot’A

a _ b __¢C
sinA  dnB sinC
a’ = b? + ¢ — 2bc cosA

21 ;
A—2 bcsinA
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1 Solve Xy =3,

X*y° = 486. [3]

2 (a) On the axes below, sketch the graph of y = %(x —2)(x — 4)(x + 5), showing the coordinates of
the points where the graph meets the coordinate axes.

)
|
0 X
[2]
(b) Explain why your sketch in part (a) can be used to solve (x—2)(x—4)(x +5) < 0. [1]
(c) Hencesolve (x—2)(x—4)(x+5)<0. [1]
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3 Functions g and h are such that

g(x) =2+ 4Inx forx>0,
h(x) =x*+4  forx>0.

(a) Find g™, stating its domain and its range. [4]

(b) Solve gh(x) = 10. [3]
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(c) Solve g'(x) =h'(x). [3]

4 On the axes below, sketch the graph of y=2sin %x —1 for 0° < x< 180° showing the coordinates

of the points where the graph meets the coordinate axes. [4]
y
A
3-
0 T X
180
-3
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5 (a) A 6-character password isto be chosen from the following 9 characters.
letters A B E F
numbers 5 8 9
symbols * $
Each character may be used only once in any password.

Find the number of different 6-character passwords that may be chosen if

(i) thereareno restrictions, [1]
(ii) the password consists of 2 letters, 2 numbers and 2 symbolsin that order, [2]
(iii) the password must start and finish with a symbol. [2]
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(b)

v

An examination consists of a section A, containing 10 short questions, and a section B containing

5 long questions. Candidates are required to answer 6 questions from section A and 3 questions
from section B.

Find the number of different selections of questions that can be made if

(i) thereareno further restrictions, 2]

(if) candidates must answer the first 2 questions in section A and the first question in section B.
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6 AnparticlePtravelsinastraight line such that, t safter passing through afixed point O, itsvelocity vms™

3
isgivenby v= <e§— 4> .

(@) Find the speed of P at O. [1]
(b) Findthe value of t for which P isinstantaneously at rest. [2]
(c) Findthe acceleration of P whent=1. [4]
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7 Variables x and y are such that when Igy is plotted against %, a straight line graph passing through
the points (1, 0.73) and (4, 0.10) is obtained.

(& Giventhat y= Ab*, find the value of each of the congtants A and b. [4]
(b) Findthe value of y when x = 1.5. [2]
(c) Findthe positive value of xwheny = 2. [2]

© UCLES 2017 0606/02/SP/20 [TUI' n over



10

The diagram shows a circle, centre O, radius rcm. The points A and B lie on the circle such that
angle AOB = 26 radians.

10
6+sind [3]

(a) Given that the perimeter of the shaded region is 20cm, show that r =
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(b) Giventhat r and 0 can vary, find the value of g—g when 6 = % [4]
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4a B

C
D 7a

In the diagram AB = 4a, BC = b and DC = 7a. The lines AC and DB intersect at the point X.

Find, in terms of a and b,

(@) DB, [1]
(b) DA. [1]

Giventha AX =AAC find, intermsof a, b and /,

© AX, [1]
(d) DX. [2]
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Giventhat DX = DB,

(e) findthevalue of 1 and of u. [4]
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10 (a) (i) Sketch the graph of y =€ —5 on the axes below, showing the exact coordinates of
any points where the graph cuts the coordinate axes.

y
A
|
0 X
(3]
(i) Find the range of values of k for which the equation €‘—5=k hasno solutions. [1]
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(b) Simplify log, V2 + log,8 + Ioga<%), giving your answer in the form plog 2, where p is a
constant. [2]

(c) Solvetheequation log,x —loggdx = 1. [4]

Question 11 is printed on the next page.
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: cose&d o
11 (a) (i) Show that Cose0—_sno 5% 0. [3]
2cose
(i) Hence solve w =8 for 0° < ¢ < 360°. [3]
(b) Solve \/§tan<x + %) =1 for0<x<2m, givingyour answersin termsof n. [3]
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