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You are permitted to use a scientific or graphical calculator in this paper.

Give non-exact numerical answers correct to 3 significant figures unless a different
degree of accuracy is specified in the question.
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2

Answer all the questions.
1 In this question you must show detailed reasoning.
The quadratic equation x> —2x+5 = 0 has roots o and .
(a) Write down the values of a+ /3 and ap.

(b) Hence find a quadratic equation with roots o + 1 and B+ é.

B

2 Indicate by shading on an Argand diagram the region

{z:|z|<|z—4|} n{z:]z—3 -2i|]< 2}.

3 In this question you must show detailed reasoning.

You are given that x = 2+ 5i is a root of the equation x” —2x* +21x+58 = 0.

Solve the equation.

n n 10
4  Using the formulae for > 7 and > 2, show that Y +(37—2) = 1045.

r=1 r=1 r=1

© OCR 2019 Y540/01 Jun19

1]
[3]

3]

4]

3]



5

3

The diagram shows part of the curve y = 5coshx+3sinhx.

(a) Solve the equation 5 coshx+ 3 sinhx = 4 giving your solution in exact form. (4]

(b) In this question you must show detailed reasoning.

1
Find f_l(S coshx +3sinhx)dx giving your answer in the form ae+§ where a and b are

integers to be determined. [3]

You are given that y = tan™" v/2x.

d
(a) Find ay [2]
(b) Show that f +—)dx km where k is a number to be determined in exact form. [4]
(x+2x

The function sechx is defined by sechx =

coshx’
2e”
a) Show that sechx = : 2
(a) 1] 2]
(b) Using a suitable substitution, find fsechx dx. [4]
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8 The equation of a plane is 4x+2y+z = 7.

The point 4 has coordinates (9, 6, 1) and the point B is the reflection of 4 in the plane.

Find the coordinates of the point B.

9 In this question you must show detailed reasoning.
You are given the complex number @ = cos%ﬂ +1 sin%ﬂ and the equation z° = 1.
(a) Show that w is a root of the equation.
(b) Write down the other four roots of the equation.

(¢) Show that w+w* + @’ + w* = —1.

2
+

1

(d) Hence show that a)+l w+—|—1=0.
W w

[6]

2]
1]
2]

3]

(e) Hence determine the value of cos%ﬂ in the form a+b+v¢c where a, b and ¢ are rational

numbers to be found.
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a 2 0
10 You are given the matrix A where A =0 a 2
4 51

(a) Find, in terms of a, the determinant of A, simplifying your answer. [2]

(b) Hence find the values of a for which A is singular. 2]

You are given the following equations which are to be solved simultaneously.

ax + 2y =
ay + 2z 8
4 + S5y + z =16

(¢) For each of the values of @ found in part (b) determine whether the equations have
* aunique solution, which should be found, or
e an infinite set of solutions or

e 1o solution. [7]
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11 A particle is suspended in a resistive medium from one end of a light spring. The other end of the
spring is attached to a point which is made to oscillate in a vertical line.

The displacement of the particle may be modelled by the differential equation

d’x | . dx o
a2 +2dt+5x_ 10sint

where x is the displacement of the particle below the equilibrium position at time .

When ¢ = 0 the particle is stationary and its displacement is 2.

(a) Find the particular solution of the differential equation. [11]
(b) Write down an approximate equation for the displacement when ¢ is large. 2]
END OF QUESTION PAPER
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1 In this question you must show detailed reasoning.

The quadratic equation x* —2x+5 = 0 has roots & and .

(a) Write down the values of o+ f3 and apf.

(b) Hence find a quadratic equation with roots o + % and B+ e
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2 Indicate by shading on an Argand diagram the region

{z:|z|<|z—4}n{z:|]z=3 -2i|< 2}.
2 Indicate by shading on an Argand diagram the region

{z:lzI<lz-al}n{z:lz-3-2i|< 2}.
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3 In this question you must show detailed reasoning.

You are given that x = 2+ 5i is a root of the equation x> —2x* +21x+58 = 0.

Solve the equation. [4]
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Series

> P =gn+)@n+1), 3 F =gt (n+1)°
r=1 r=1
n n 10
4  Using the formulae for ) » and 2, #*, show that Y r(3r—2) = 1045. A= 2:./\ [3]
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5 The diagram shows part of the curve y = 5coshx+ 3 sinhx.

y
A
e
0 ~x
(a) Solve the equation 5 coshx+ 3 sinhx = 4 giving your solution in exact form. [4]

(b) In this question you must show detailed reasoning.

1
Find LI(S coshx+3sinhx)dx giving your answer in the form ae+g where a and b are

integers to be determined. [3]
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5 The diagram shows part of the curve y = Scoshx+3sinhx. X b) \g\ SMS"‘- <+ v ,SS-' ,\Lw (R/x_
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6 You are given that y = tan"'v/2x.

(a) Find gx—y. 2]
: Vx . o
(b) Show that J‘l >vdx = kz where k is a number to be determined in exact form. [4]
t (x+2x?)
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T .
@ Find . s m O, Ejﬂ “&afj
(b) Show that f% Vx dx = kz where k is a number to be determined in exact form. 4]
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6 Youare given that y = tan~' 2x.

(a) Find %

:
(b) Show that J":(x;-/izxz)dx = kit where k
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7  The function sechx is defined by sechx =

coshx’
(a) Show that sechx = Ze

eX+1
(b) Using a suitable substitution, find f sechxdx.

2]
[4]

7  The function sechx is defined by sechx =

1
oshx”
(a) Show that sechx = szex .
e +1
(b) Using a suitable substitution, find fsechxdx.
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8 The equation of a plane is 4x+2y+z =7.
The point 4 has coordinates (9, 6, 1) and the point B is the reflection of 4 in the plane.

Find the coordinates of the point B. [6]

aplaneis 4x+2y+z=17.

The point A@#S)coordinates (9, 6, 1) and the point B is the reflection of 4 in the plane.
[6]
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9 In this question you must show detailed reasoning.

You are given the complex cos %7[ + isin%ﬂ and the equation z° = 1.

(a) Show that w is afoot of the equation. [‘7{

(b) Write down th¢ other four roots of the equation. <710 L % L 10 [g/

(¢) Show that o+’ + @’ +0*=—1. [2]
1Y 1

(d) Hence show that |@ + . +|lo+ Py —-1=0. [3]

€) Hence determine the value of cosZ7z in the form a+bvc where a, b and c are rational
5

numbers to be found. /L [4]
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In this question you must show detailed reasoning.

You are given the complex cos %7[ + isin%ﬂ and the equation z° = 1.

(a) Show that @ is afoot of the equation. [&{

(b) Write down thg other four roots of the equation. h'z(/ L % /. T(, [J/

(¢) Show that o+’ + @’ +0*=—1. ]
1) 1

(dhowthat o+ +lo+—|-1=0, 3]

@

(e) Hence determine the value of cos %ﬂ in the form a+5b+vc where a, b and ¢ are rational
numbers to be found. [4]
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(e) Hence determine the value of cos %7[ in the form a+b+vc where a, b and ¢ are rational
numbers to be found. [4]
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a 2 0
10 You are given the matrix A where A =(0 a 2].
4 51
(a) Find, in terms of a, the determinant of A, simplifying your answer. [2]
(b) Hence find the values of a for which A is singular. [2]

You are given the following equations which are to be solved simultaneously.

ax + 2y = 6
8
16

ay + 2z
4 + S5y + z

(c) For each of the values of a found in part (b) determine whether the equations have
* aunique solution, which should be found, or
 an infinite set of solutions or

¢ 1o solution. (7]
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gpresented

Two or more of the planes are parallel
and non-identical. The system of
equations is inconsistent and has no
solutions.

ax + 2y = 6
ap +2z= 8
4x + 5y + z =16

i, &

The planes form a sheaf. The The planes form a prism.
system of equations is consistent The system of equations is
and has infinitely many inconsistent and has no
solutions represented by the line solutions.

of intersection of the three planes.

@ m If one row of the

corresponding matrix is
a linear multiple of
another row, then these
two rows will represent
parallel planes.

All three equations represent the
same plane. In this case the system
of equations is consistent and has
infinitely many solutions.

(¢) For each of the values of a found in part (b) determine whether the equations have
¢ aunique solution, which should be found, or

¢ an infinite set of solutions or

* no solution.
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C F+ PT/ 11 A particle is suspended in a resistive medium from one end of a light spring. The other end of the
spring is attached to a point which is made to oscillate in a vertical line.

. M O The displacement of the particle may be modelled by the differential equation
—— ¥l ¥ v o= dx  ,dx
e @, 2 T2 5= 10sins

- t \’ ]B where x is the displacement of the particle below the equilibrium position at time ¢.
£ T kb~ | = K

When ¢ = 0 the particle is stationary and its displacement is 2.

N (a) Find the particular solution of the differential equation. [11]
I"M'Laws\th@J( ’ !
) (b) Write down an approximate equation for the displacement when ¢ is large. 2]
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(a) Find the particular solution of the differential equation. [11]
(b) Write down afi approximate equation for the displacement when ¢ is large. 2]
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