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1. ALGEBRA
Quadratic Equation

For the equation ax® +bx+c¢ =0,

_ —b+4/b* —4ac

2a

X

Binomial expansion

(a+b)' =a" +(T)a”“b+[§)a”‘2b2 +...+(n)a"”b’ +..+b",

r

! - -
where n is positive integer and Bl B il N
r) r !(n —r) ! r!

2. TRIGONOMETRY

Identities
sin 4 +cos?4=1

sec24=1+tan’ 4
cosec’ A =1+ cot* 4
sin(4 £ B) = sin Acos B £ cos Asin B
cos(4* B) =cosAcosBFsinAsin B

+
tan(4 + B) = tinA_tanB
1+ tan Atan B

sin2A4 =2sin Acos 4
cos2A=cos’> A—sin* A=2cos* A—1=1-2sin* 4

2tan A

taf 24 = e
1—tan” 4

Formulae for AABC

a  _ b ¢
sind sinB sinC

a*=b*>+c* - 2bc cos 4

1
= —bc sin 4
2
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Answer all the questions.

1  Determine the nature of the roots to the equation x* +(p+2)x+2p =0, where p

isaconstantand p #2. (3]
2 Solve the simultaneous equations
2y=3-3
20
—=x+3 4
" [4]
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3 Determine the x-intercept(s) of the curve y =3**'-2(3")-5. (4]
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(@) The polynomial P(x)=2x’—ax’—x+1, where a is a constant, leaves a
remainder of 2 when divided by x—1. Find the value of a. [1]

(b) Hence, solve the equation P(x)=0. [4]
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It is given that Ig(x’y) = p and Ig (—\7:} = q , where p and g are constants.
y

(a) Show that 2lgx+Igy=p.

(b) Write down a similar equation relating Igx andlgy .

(¢) Hence, or otherwise, express g x in terms of p and gq.
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TURN OVER FOR QUESTION 6
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6 The diagram shows two straight lines PQ and PR. The coordinates of P and Q are
(0, 8) and (4, 0) respectively. R is a point on the x-axis.

¥
A
P (0, 8)
R
0(4.0) ;
7 0 D a
(a) Given that the line PR makes an angle of inclination of 45° with the positive
x-axis, show that the equation of the line PRis y=x+38. [2]

(b) Point S lies on the line PR extended such that S is equidistant from P and Q.
Find the coordinates of S. [4]
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(Continuation of working space for Question 6)
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7 (a) Solve the equation secd =cos@ for —=270° <0 <0°. [3]
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(b) Solve the equation cos(2x)+7sinx—4=0 for 0<x<4x , leaving your
answers in terms of 7. [4]
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2 10
8 (a) In the expansion of (a—%) where a and k are positive integers, the

coefficient of x* is 1280, and the term independent of x is 1024.
Find the values of a and of k. [5]
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(b) Using the values of @ and k in (a), find the coefficient of x° in the expansion

)
1——'4— [ == - i
x k (3]
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9 (a) Explain why x’ —x* +2x-2=0 has only one real root. [2]

24 2x% 4 2x—2

X=x*+2x-2

(b) Hence, express in partial fractions. [6]
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(Continuation of working space for Question 9)
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10 The curve y=asinbx +c is defined for 0<x <27, where a, b and c are positive
constants. It is given that the maximum and minimum values of y are 5 and 1
respectively.

(a) Explain why a=2and ¢ = 3. [2]

o . . . b/
(b) It is given that the curve has consecutive maximum points at x:Z and

S .
===, Explain why b=2.
x 4 p Y [2]

(¢) Sketch the graph of y=asinbx+c for 0<x<27 on the axes below,
indicating clearly the coordinates of all maximum and minimum points. [3]
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(d) The equation asinbx+c=d has exactly two solutions for 0 <x <27 . State
the possible values of d. [2]
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11 (a) Itis given that sin24° =k, where k is a constant. Without the use of a
calculator, express each of the following in terms of k.

(i) cos24°, [1]
(i) tan156°, [2]
(iii) sin48°. [2]

4049/01/3E/EQY/24
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3tan x —tan’ x

(b) (i)  Prove the identity tan3x = [4]

1-3tan® x

(i)  Hence, or otherwise, show that the equation tan3x =11tanx

can be reduced to Atan’® x + Btan® x + Ctanx + D = 0, where 4,
B, C and D are constants. (2]

- End of paper —
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1. ALGEBRA
Quadratic Equation

For the equation ax* +bx+c=0,

=—bi\/b2 —4ac

2a

X

Binomial expansion

(a+b) =a" +[’17)a”“b +(Zja"'2b2 +...+(nja"”b’ L

r

_ n! - n=1)dt=r+1)
_r!(n——r)!— r!

: il n
where 7 is positive integer and ( )
g

2. TRIGONOMETRY

Identities
sinA4+cos?A=1
sec2A=1+tan? 4
cosec? 4 =1+cot* 4

sin(4 + B) =sin 4cos B £ cos Asin B
cos(A* B) =cosAcosBFsin Asin B

tan A * tan B

tan(A i’B) e T
1¥tan Atan B

sin2A4 = 2sin Acos 4

cos2A4=cos?* A—sin? A=2cos’ A—1=1-2sin* 4

2tan A

tan2A=———-2—
1—-tan” A4

Formulae for AABC

a b 5

sin A sinB  sinC

a*=b*+c*-2bccos A

A= lbcsinA
2
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Answer all the questions.

> 3 k
1  Find the range of values of m for which the two curves y =—; and y =—-3 have
x X

exactly two different points of intersection. [4]
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If a

1++/5 1-45
an

db= , show that
2 2

@ a-1=1,
a

(b)

a* +b* is a rational number.
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3 Solve the simultaneous equations

(9)(27)=3

8 =16(47) (5]
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4 In a small town of 2000 people, there was an outbreak of a contagious virus. The
virus spread across the town population is modelled by the equation

2000

K are constants. The graph of this curve is shown below.

where y is the number of people infected after ¢ days, and a and

t

(a) The curve has an asymptote at y =a. Explain using the equation of the curve,
why a =2000. [2]

(b) The infection started from a single person. Explain why K = 1999. [2]

4049/02/3E/EQY/24



(¢) A quarantine order will be issued when at least 30% of the population have
been infected. After how many days will such an order be issued? [3]
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5 (a) Find the range of values of k for which y=2x2+kx+5—%k is always

positive for all real values of x. [3]

(b) For k=-1, express y =2x" +x—8k—3 in the form y = a(x+b)’ +c. State
the coordinates of the turning point y =2x" +x -8k —3. [3]
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6 (a) Solve the equation Ig(x+1)—Ig(x—1)=log,9. [3]
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(b) Solve the equation log, x*—1=3log, 3, leaving your answer(s) in exact

form.

[5]
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4
7 (a) Two acute angles 4 and B are such that cos(4+ B) = L and

sin Asin B = % . Find the values of

(i) cosAcosB, [2]
(ii) tanAtanB. (2]
(b) Prove the identity (cot B—1)cot (% ~ Bj =1+cotB. [4]
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8 (a) Show that 331_“ f — ?x al =2— cosec x
sin“ x+2sinx (4]
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3sinx—cos2x—1

=4cot’ x—8 for

[5]

(b) Hence, or otherwise, solve the equation ——; -
sin” x+2sinx

0°<x<360°.
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14

The table below shows some experimental values of two variables, R and 7.

t 2 5 9 17 22 28

R 9.72 2.65 1.15 0.47 0.32 0.23

It is known that the two variables R and ¢ are related by the equation R =At™,
where A and b are constants.

(a) Plot g R against Ig¢ for the given data and draw a straight line graph.

(b) Using your graph, estimate the value of 4 and of b.

4049/02/3E/EQY/24

[3]
[4]



S

4049/02/3E/EOY/24 [Turn over




10

16

S

The diagram shows a quadrilateral PORS in which angle QPS = angle ORS =90",
angle PSR =0°, PO=3m and PS=12m.
The points 7 and V' are such that PV is perpendicular to both Q7" and RS.

(a) Show that QT =3sinf. [2]

(b) Find, in terms of &, the length of TV . Hence, show that the perimeter of the
quadrilateral PORS, L m, is given by L =15sin@+9cos@+15. [4]
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(¢) Express L in the form of Rsin(@+a)+k, where R>0, 0<a <90 and &
is a constant.

[3]

(d) Hence, find the maximum value of L, and sate the corresponding value of &
when this occurs. [2]

- End of paper -
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