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

(b) Hence find a quadratic equation with roots o + 1 and B+ l.
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2 Indicate by shading on an Argand diagram the region
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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]

IC 245¢C IS a root, 2-50 1Salso a root )

(conjugrte por ).
(x—(2+ Sd))(x - (2—5.;))

. - - .z
* %*-2x 451 —2x 14 -10L DXL + (0¢-25v
s X%-t4x+29

(e +0)(x?-4t+29) Sothe solution of the
compared ceffIeaNts: CUIIC 15 :
o~~~
213 coeff-a=| A=-2,2x50
constant: 29b= 58

b=2

.. (D) (X%~ 4x+129)
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: n, 10 )
4 Using the formulae for 2 r and 2 r~, show that 2 r(3r—2)= 1045.

r=1

Z".? r(3r-2) = é 3rz-2r

=19

séf;',rl-z(z;‘: r

- 3( L (e Nza+1d) - 2 2( 2 (n-H))

wnen n=10

3(_'_3_ X ltle) —-2(%(“))

- 1045 (asrtq,uiredj
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§  The diagram shows part of the curve y = 5coshx+ 3sinhx.

v

A

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

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

i - b
Find ' (5coshx+3sinhx)dx giving your answer in the form ae+ s where a and b are
L |

integers to be determined. |3]




b)
f Hcoshaxx + 3sinhX dxc

\

[5(= ), ) _[5(9_-2}_6-')+ s(ee)
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[55!“"11 + SCOSVIDC]-'

= (46' - ll-e") - (l{e’- e ')

-
-

Se -
S5e - _5_
e
6 You are given that y = tan~ ' v2x.
d
(a) Find ay.
b) Show that
(b) f oY)

a) bama ExI

sec? 3::1;; ’Ex-z
2.

As 66023— \+ ton? 5
(l-lbanj) _..I:

fe tany=1Z 1*
then l!:!ll:c-n2 =V +2x
4

(1+20) 94 - 12
: |

-z

LAY {2 %,
) | +2

dx = kz where k is a number to be determined in exact form.

2]

4]
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7  The function sechx is defined by sechx = .
coshx
. 1L“
(a) Show that sechx = —

e” +1

(b) Using a suitable substitution, find l sechxdx.

-X

a) coshx = X € .e +1
) © 2 e3‘- 26‘11‘.
&
. ' = Secnx = 2e (as mqyurco\)

14 2u?

12]

14]
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®T
b) let u=e
b 4
du= ¢ dx
dx: du
u
x du
JSecnxolst=J23 d,=f£?_-———x—;—-
an u+tl
e +1
= 2tan'(u) + C
=2ton"(e*)+c
8 The equation of a plane 1s 4x+2y+z = 7.
I'he point A has coordinates (9, 6, 1) and the point B is the reflection of A in the plane
Find the coordinates of the point B n |6]
AB has o direction vector of [ 2
|

. q
A'..r-’ 6 _._k ';)
(

G+2)
I+ A

IF (OH lh\) Lies on bne plane then T

w(arar)+ 2(6+2x) + (1+A) =7
30+ 1A+ 12+ BA T 1tA=2

Q49+ 2\1A=3
21A=-42
A=-2
_ -2 =-4
So B 185 where A=2X 2
when A= -4

6 coordinates: (Q-lb, 6-8, l-’-}) 2 (—?—‘ -2, - 3)
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9 In this question you must show detailed reasoning.

You are given the complex number @ = cos 7 +isinz 7 and the equation z° = 1.

(a) Show that @ 1s a root of the equation. 12]

(b) Write down the other four roots of the equation. 1]

(¢) Showthat v+’ +@’ +@'=—1. 12]
Loa P 1

(d) Hence show that |w+—| +|w+—|—1=0. 13]
@ @

(e) Hence determine the value of cos=7z in the form a+byc where a, b and ¢ are rational
numbers to be found. |4]

a) w-= cos %’L + LSIﬂgg—

S
5. 2 - 2K
w (cas 5 +|,5|n--6)

b) (oobs: w? wd w', 1

C) 25:"
= ws_.:o

(w-i)(w*+w3+ W twtl) =o

N =
As i+ w3t w +wtl =0

(as reg4 ircaD

S = —
D Wt ws+wrtw=-"|
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D (o) (o) -

= W2+ +w+u+—l
N 3 i R I
= Wi+ W+ | MY

.—___Lr (w"'-} w3+wz+w+ |) — o (as req,""‘co')
Ww

)

2

)
Sm%;;‘{"#‘o ’ U\Jl++w 1wtiwal o
A 2T n
e) = cos 2+ — s
2N
(1w 4 -4) - 205%
As (W"‘Ju{" S S0
2
hen Zoosi—'_':{g" ] cos%fL- 6 -1
2. H
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a 2 0
10 You are given the matrix A where A =(0 a 2].
4 5 1
(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
ay +2z= 8
4x + S5y + z =16

(¢) 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

e 1o solution. [7]

a) detA= ala-10) - 2(-8) + ofo-4o)

= a?- (0o + b

b) \F A s sinqular, then detA=0

at-10a+tlb=0
(a-2)(a-8) =0
L a=2 = o= 8%

C\ whena=2

- 2xt2y=b —@
-2yt 22 =8 —@
'l|-1+59+2=|9 "@
As 2x (@ + J{@ =‘@

ll-x-lﬂg-llj‘t2=|2*'+ :
LxrSytZ=10 Lo oan mfimi:c Seb 0{' soutohns
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whéen a=8

- 8x+2y=6 —@
*8y+t2z =8 -@

‘dx+5Yy+

-{’x@-l- -2":'@ # @

uxt+ytWy+z = s+ 4

Gx+ Y+ Z =

2 # 0

no soluton

A particle is suspended in a resistive medium from one end of a light spring. The other end of the
spring 1s attached to a point which 1s made to oscillate in a vertical line.

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

d—‘+’$+§\ = 10sin¢

dr  dr
where x 1s 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. |12]

END OF QUESTION PAPER

a) d?x_ 2 +65x = 10sint

odt*
mi+2Zm—+5=0
. m=-1%21

> x-= e"’(ACOSZb"s sng
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P. T : x=Asint + pcose
dx = Acost - pusint

f'_’_‘ = - Asint - ptcosb

dt
i st
=>(—-/\Smb -‘uCoSb) + 2.(,\c05l;-—p$ml:) + 5(,\5,,,,; + pco )
= |0sSint |
Comfara'nj st coeﬁ—tacnts-
“A-20t5A=
UA-2p= 10
CompanB cosbt COCK'\CIG\\SS
-pt2ZA T 5M= o
Uw =2A
o~ (2xup)—2M 7 10
— IO~
p=-1
A=2
cos€
o: x=e P (AwsitT Bsin2e) + 25t~
G.5"
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pownen £=0 a‘b’w-
M
) e

dx _ -b(,‘mszbarssnn%
S -¢

4+ 2€0S2t - sinE

-t [ -2Asin2t+ Z6OSEY)

0= -A4142B8+12

As =5
O: -‘3'\'28_‘-2‘

26

— s S e " (3 cos2t fz"'smﬂ:) + 2aint - cost

b) x= c'b(BcoS?-b* i—snan) + 2sint—Cost
AS be 00 ) e—b__a O

x = 2sint- cost-
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