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1. ALGEBRA

Quadratic Equation
For the equation ax” +bx+c¢ =0,

~b++b* —4ac

2a

X =

Binomial expansion
n
(a+b) =a” +(’3a”‘lb+(ga”"zb2 + +( )a""b’ +..+b",
r

n ! -D..(n—r+1
where 7 is a positive integer and =2 = nn=D..(n-r+1)
r) ri{n—-r)! r!

2. TRIGONOMETRY
Identities
sin? 4+cos’ 4=1
sec> 4=1+tan” 4
cosec2A=1+cot? 4
sin(4 + B) =sin Acos B + cos Asin B
cos(A+ B) = cos Acos B F sin 4sin B
tan4 ttanB
1FtanAtanB
sin24 = 2sin Acos 4

cos2A=cos?A—sin? A=2cos> A—1=1-2sin’ 4

tan(4+ B) =

tan24 = 2204
1-tan® 4
Formulae for AABC
a b c

sind sinB sinC
a*=b*>+c*—2bccos 4

A=labsinC
2
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3
1 Without using a calculator, find the values of the integers @ and b for which the solution
of the equation x+/18 =72 =x/3 is a4 +§\[I; . [5]
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2
2 Integrate (x —;) with respect to x. [3]
x



3

The curve x” +3xy =x+6 and the line 2y -~ x = 2 intersect at two points. Find the
x-coordinates of the points of intersection. [3]
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4

Express —9 + 6x —2x” in the form a(x+b)2 +c¢ and hence explain why —9 + 6x — 2x? is

negative for all real values of x. [4]

BP-546



P

In the diagram, 4, B, C and P lie on a circle. The line PQ is the tangent to the circle at P.

The tangent meets CA produced at Q. The lines 4C and PB intersect at D. AP bisects
angle OPB.

(a) Show that triangle ABP is isosceles. [3]

(b)  Prove that
(i) triangle ACP is similar to triangle 4PD, [2]

(i) A4B*=ADxAC, [1]
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6

Express

2x + x> +9x% +Tx+3 .

b +s) P

artial fractions.

[6]
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BP-549

It is given that f(x)=2x’ +ax’ + bx~10, where a and b are constants, has a factor of
(x- 1)2 .

(a) Find the value of g and of 5. [4]

(b)  Itis given that g(x)=f(x)+k, where k is a constant. Using the values of 2 and b
found in (a), find the value of & such that g(x) is divisible by 2x—1. [2]
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10

The diagram shows a solid object made from joining two hemispheres of radius x cm to a
cylinder of height y cm. The volume of the object is 750 cm’.

(a)  Expressy interms of x. [2]

(b)  Show that the surface area, S cm?, of the object is given by S= gnxz +@. [2]
x



BP~551

11

(©) Given that x can vary, find the minimum value of . [4]

(You are not required to show that S is a minimum.)
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y=a+6cosbx

2
The diagram shows the curve y =a+6cosbx for 0<x< ?ﬂ , where a and b are positive

. . (27 .
constants. The curve meets the x-axis at the point (?,0 . The curve has a maximum

point at (0,9) and a minimum point at M.

Find the value of @ and of b. 3]

BP-552



13

(b) (@) Sketch, on the axes below, the graphs of y = -3sinx and y=1— 2x for
T

0<x<27. (3]

(i)  Find the number of solution(s) of the equation 2x =7 + 3z sinx for
0<x<2zx. [2]

[Turn over
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14

Va
B (k,8)

A (—2,4)4" C(6.9)

The diagram shows a trapezium with vertices 4(-2,4), B(k,8), C(6, 4) and D.
The sides 4D and BC are parallel and angle BAD =90°.
(a) Showthat k=2. (3]



BP~555

15

(b) BDEF is a quadrilateral. Point 4 is the midpoint of both BE and DF. Given that the
area of BDEF is 96 square units, find the coordinates of D. [5]
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16

cos20
sin#(cos § +sin )

[3]

1 (a)  Prove the identity cotf —1=



BP~557

17

cos 40 __ 1 for —180°<H9 <180°.

(b)  Hence solve the equation — -
sin 20 (cos26 +sin26) 2

[5]
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(a)

18

A certain radioactive substance is known to decay with time such that its mass,

M g, after ¢ hours is given by M = 100(4"“) , where k is a positive constant. The

original mass of a block of substance is 100 g. After 40 hours, its mass decreased
to 90 g.

@) Find the value of £. [3]

(i)  Calculate the percentage of the original mass of the block remaining when
1=263. (2]

BP-~558
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19

(b)  Express the equation log x +log,; (x—2)=1 as a cubic equation in x. [3]
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13

(a)

20

2
In the triangle ABC, AB =xcm, AC =3xcm and angle BAC = —gﬂ— fxis

increasing at the rate of 0.5 cm/s, find the exact rate at which the area is increasing
when x=4. [4]

BP~560
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21

(b)  The variables F and r are such that F is inversely proportional to the square root
of r. Given that when F =0.5 and r =9, find the rate at which r is changing with
respect to F when F=0.5. [4]
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14

(~2,0) 0 R\\\ "y

The diagram shows part of the graph of ¥y =2v2+x . It cuts the x-axis at (—2,0) . The
line y = 2x meets the curve at P. The normal to the curve at P meets the x-axis at R.

(a) Find the coordinates of R. [6]

BP-562
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(b)  Show that OPR is an isosceles triangle. [3]
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1. ALGEBRA

Quadratic Equation
For the equation ax’ +bx+c =0,

xz—bi\/b2 —4ac

2a

Binomial expansion

(a+b) =a" +[’;)a"‘1b+(ga"‘2b2 +...+(n)a”“’b’ +..+b",

7

n n! n(n-1)..(n-r+1
where 7 is a positive integer and = = (n=1D).. )
r) ri(n—r) r!

2. TRIGONOMETRY
Identities
sin®> A+cos’ A=1
sec’ A=1+tan’ 4
cosec2A=1+cot? 4
sin(4+ B) =sin AcosB tcosAsinB
cos(A £ B) = cos Acos B F sin Asin B
tan4A+tanB
IFtandtanB
sin24 =2sin Acos 4

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

tan(4+ B) =

tan24 = __ZEn_;A_
1-tan” 4
Formulae for AABC
a b c

sind sinB sinC
a’®=b%+c?>—2bccos A

A=labsinC
2
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(a)  Given that u =27, express 2" =5 (2" ) +3 as an equation in u. (1]

(b)  Hence find the value of x for which 2> =5 (2" ) +3, giving your answer correct

to 2 significant figures. [4]
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(a)  Factorise (2x+ 1)3 —(2x- 1)3 completely. [2]

(b)  Hence show that the equation (2x+1) [(Zx + 1)3 —(2x- 1)3] =0 has only one real

root.

[2]
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(a) Itis giventhat y= (x —3)\/x+1 . Find % in the form @b , where a and b

2Wx+1

are integers. [4]

3
(b)  Hence find the value of J o

T dbx . [5]
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A mover needs to deliver a refrigerator to a customer. The refrigerator can be modelled
by a cuboid of dimensions 80 cm by 80 cm by 185 cm.

80 cm

To move the refrigerator into the kitchen through a door, the mover has to tilt the
refrigerator such that 4D makes an acute angle 6 with the horizontal ground.

(a) Show that the height, & cm, of C above ground is given by 4 =185sin6+80cos8 .
[2]
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7
(b)  Express 4 in the form Rsin(6 +a), where R>0 and 0°<a <90°. 3]
(¢)  Find the value of 8 when A=180. [3]
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The equation of a curve is y =2x" +5.

(a)  Find the set of values of x for which y > 3x” and represent this set on a number

line. [4]



BP~577

The line y—kx =3 is a tangent to the curve at the point P.
(b)  Find the possible values of k. [4]

(©) Given that £ > 0, find the coordinates of P. [3]
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6
(a)  Explain why the binomial expansion of (ax + —2—] contains only even powers
x

of x. (2]

3
()  Write down, and simplify, the first three terms in the expansion of (1 - ij in
a

ascending powers of x. [2]
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11

6
(c) Given that the coefficient of i4 in the expansion of (ax + E] 1s 1728 times the
x x

3
coefficient of x? in the expansion of (l - fj , find the value of a. [4]
a

(d)  Using the value of a found in (c), show that there is no term independent of x for

S

[Turn over




12

In an experiment to investigate the relationship between light intensity / lux on a surface and
distance d metres from a light source, a student obtained the following results. One of the
values of ] is incorrect.

d (metres) 2 5 10 20 30

I (lux) 875 141 35 422 3.89

It is known that 7 and d are related by the equation I = Ad", where 4 and n are constants.

(a) Plot 1g I against lgd and draw a straight line graph. [3]

BP-580

(b)  Use your graph to

@ identify the incorrect reading of J and estimate its correct value, [3]
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13

(ii)  estimate the value of 4 and of n. [4]

() Using the table of values, explain, with working, how the light intensity 7 changes
when the distance d from the light source is doubled. 1]
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14

A particle starts from a point O and moves in a straight line so that its velocity, v m/s, is
given by v =5-¢’"* where ¢is the time in seconds after leaving O.

(a)  Find the value of ¢ at which the particle is instantaneously at rest. (3]
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15
(b)  Calculate the distance travelled by the particle in the first second. [4]
(c) Explain why the velocity of the particle cannot exceed a certain value. 2]
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16

A tangent to a circle at the point (-3,3) passes through the origin.

(a)  Find the equation of the normal to the circle at the point (-3,3).

(3]

BP~584
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17

(b)  Another normal to the circle passes through the point (0,—1) and is parallel to the
line 5y =-2x+7 . Find the equation of the circle. [6]

(©) Find the coordinates of the point on the circle which is farthest from the y-axis.
Leave your answer in the form (m +n/2, k) , where m, n and k are constants. [2]
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18

y=sin2x+x

v

The diagram shows the curve y =sin2x+x for 0<x<n radians. The point M is the
minimum point of the curve and OM is a straight line.

Show that the area of the shaded region is [izfi +%] square units. [12]
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Continuation of working space for question 10.
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