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Formula Sheet

PURE MATHEMATICS
Quadratic equations: If ax?+bx+c=0 (a #0)
2
then x = —bix/zb —4ac
a
: o o dy
Differentiation: If y=ax then qe = nax
. ntl
Integration: Iax" dx = % +c (n# —1)
Logarithms: Ifa*=n then x = log n
log (ab) = loga + log b
a
log (5) = loga — logb
log a” = nlog a
Matrices: It A= b
cd
then det A = ad — bc
» 1 d —b
and A = m[_c u (ad —bc #0)
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1 Find
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o if y=6x3——+2x

Answer

[3]
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2 Find I(
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Answer

[4]
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3 (i) Solve the equation

for —180° < x < 180°

(ii) Hence solve the equation

12399.03 R

for —60° < 0 < 60°

tanx = 1.5

Answer

2]

tan (360 —10°) = 1.5

Answer

[3]

[Turn over
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4 The lengths of the sides of a right-angled triangle are 9cm, 4 cm and (2 — x)cm as
shown in the diagram below.

9cm
(2—x)cm

4cm

(i) Show that x* — 4x — 61 = 0

12399.03 R
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(ii) Using the method of completing the square, find the value of x, giving your

12399.03 R

answer in surd form.

Answer [4]

[Turn over
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5 Solve the inequality
x(2x-1)-3>0

You must show clearly each stage of your solution.

Answer
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6 Matrices P, Q and R are defined by

x 4 2
| o-|
6 y 0

P:

—6
and R = [ l
12

(i) If PQ = R, find the value of x.

Answer x =

2]

(ii) Hence, if P has no inverse, find the value of y.

Answer y =

2]
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7 (a) Solve the equation
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43x—2 — 6x—1

Answer

[3]
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(b) If y=log4 and z = log (l), write y in terms of z.
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2

Answer y =

2]

[Turn over
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8 Simplify fully the following algebraic expressions.

(@)
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)c2—5x+6+ x — 2
x> — 9x+18  2x%—12x

Answer

[5]
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2x

x + 1

x—1

X =X

Answer

[5]

[Turn over
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9 A curve is defined by the equation y = —x> + 3x + 4

QD8R 8RS

(i) Find the coordinates of the points where the curve crosses the x-axis.

-----

Answer [2]

(ii) Find the coordinates of the turning point of the curve.

1 Leaming
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(iii) Using calculus, identify the turning point as either a maximum or a minimum
point. You must show working to justify your answer.

Answer [1]

(iv) Sketch the curve on the axes below.

y/\

2]

[Turn over
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(v) Find the area enclosed by the curve and the x-axis.

Answer

12399.03 R
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10 Matrices A, B and C are defined by

2 3 —2
)
4 -5 7

Find the matrix X such that

AX =B + C

Answer

[5]
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11 An airline operates two flights each week from Belfast to Lanzarote.

3
o

The airline offers three types of fare

i
|

* apremium fare of £70,

10

7
]

* an economy fare of £55 and

Q'Y

mmmmm

* astand-by fare of £35

Let x, y and z represent the numbers of passengers paying premium, economy and
stand-by fares respectively on the first flight of a particular week.

7
H

On this flight all 180 seats were sold.

QS

mmmmm

Hence x, y and z satisfy the equation

]
)

S

g
|

O

x +y+z=180

@

i
a4

o)

F
|

The total income from fares for this flight was £9325

QS

H
-
2

(i) Show that x, y and z satisfy the equation

Q)
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14x + 11y + 7z = 1865
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Compared with the first flight, the second flight had

2

3 the number of passengers paying the premium fare,
25 more passengers paying the economy fare and

half the number of passengers paying the stand-by fare.

Again, all 180 seats were sold.
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) Lowming

(ii) Show that x, y and z also satisfy the equation

4x + 6y + 3z = 930

v |
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(iii) Solve the equations below to find the numbers of passengers paying each type of
fare on the first flight, showing clearly each stage of your solution.

x+ y+ z= 180

l4x + 11y + 7z = 1865
4x + 6y + 3z = 930
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Answer Number paying premium

Number paying economy

Number paying stand-by [8]

(iv) Hence find the total income from fares for the second flight.

12399.03 R

Answer £ [2]
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12 A curve is defined by the equation

(i) Find the equation of the tangent to the curve at the point (1, — 1%).
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y = %xz(x—?a)

Answer

[3]
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2
(ii) Find the equation of the normal to the curve at the point (—1, — 25).

12399.03 R

Answer

2]

Q12 continues on page 25
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(iii) Hence find the exact value of the x-coordinate at the point of intersection of the
tangent in (i) and the normal in (ii).

Answer [2]

[Turn over
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13 The populations of various towns and cities in Northern Ireland were recorded in
2001. They were put in rank order according to their population.

-----
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The table below shows the rank, R, and the population, P, of the second to the sixth b7
largest population centres. e
Rank Population =
R P &
2 85000 =
&
3 71000 %
4 63000 &
5 57000 2
6 52000 &
Martin believes that a relationship of the form &
P = aR" ICe
: 2
exists for ranks 2 to 6, where a and n are constants. é
&
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(i) Verify that a relationship of the form P = aR”" exists by drawing a suitable
straight line graph on the grid below.

Label the axes clearly.

Show clearly the values used, correct to 3 decimal places, in the table opposite.

A
5.0
4.9
4.8
4.7 >
0.3 0.4 0.5 0.6 0.7 0.8
[6]
Q13 continues on page 29
[Turn over
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(ii) Hence find the value of n, correct to 2 decimal places, and the value of a, correct
to the nearest integer.

Answer n = , a = [4]

The largest population centre in 2001 was Belfast with a population of 333 000

(iiif) Show clearly, using your values for a and #, that the relationship P = aR" does
not hold for Belfast.

[1]

[Turn over
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14 A rancher wishes to build a rectangular enclosure ABCD for horses.

3
o

He has 100 m of fencing to construct the perimeter of the enclosure.

¥

i
d

He plans to use a metal gate PQ, of length 4 m, for the entrance to the enclosure.

10

7
]

He plans to use all the fencing for the rest of the perimeter.
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Let x and y be the length and width, in metres, of the enclosure.

@g@ 1y

(i) Derive an expression for y in terms of x.
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Answer y = [2]
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(ii) Hence show that the area of the enclosure is given by

A= 52x — x*

[1]

(iii) Find the dimensions of the enclosure which will give the maximum area, proving
that 1t 1s a maximum.

Answer Length m

Width m [4]

THIS IS THE END OF THE QUESTION PAPER
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