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fz)=2z"+taz+52 where a is a real constant

Given that 2 — 31 is a root of the equation f(z) =0

(a) write down the other complex root.

(b) Hence
(1) solve completely f(z) =0

(i1) determine the value of a

(c) Show all the roots of the equation f(z) =0 on a single Argand diagram.
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(Total for Question 1 is 6 marks)
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Determine the values of x for which
64 cosh* x — 64 cosh>’x—-9=0

Give your answers in the form ¢gIn2 where ¢ is rational and in simplest form.
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r

3. (a) Determine the general solution of the differential equation

cosxay + ysinx = e**cos? x

giving your answer in the form y = f(x)

3)
Given that y =3 when x =0

(b) determine the smallest positive value of x for which y =0

(©)
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4. (a) Use the method of differences to prove that for n > 2

r+1\_ n(n+1)
r—1 2

In

r=2
)
(b) Hence find the exact value of

100 35

r+1

r—1
r=51

Give your answer in the form aln| —| where a, b and c¢ are integers to
be determined. ¢
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Question 4 continued
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2
3 0 where a is a constant
a

(a) Show that M is non-singular for all values of a.

(b) Determine, in terms of @, M

2

(C))
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r

6. (a) Express as partial fractions

2x2+3x+6
(x + 1)(x2 + 4)

3)
(b) Hence, show that

2 2x24+3x+6
o (x+1)(x2+4)

dx =In a\/z + br

where a and b are constants to be determined.
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Given that z=a + b1 is a complex number where @ and b are real constants,

(a) show that zz* is a real number.

(2)
Given that
e zz*¥=18
z 1 42
=it
(b) determine the possible complex numbers z
3)

¢
X%
’:’Q
093!
RN
EBEKK,

O
RE88888
e tototeteted
KKK KK X
dedotetetote!
SERRKKKS

OO
o0detetotete?
IR
ootetotetels
oS setetete!

%
‘s”&
pogeses
KKK
KK

OO
009

8%

XK
00

<
X
.
PN
2RI,

SRRLK
QRXHHK
GRHXRXS
«J SREK

R T O o
p 71 7 7 6 A 0 1 8 3 2



o
%%

96%%%
20‘0

O

OO
QIR
o otetetotete!
RRLLLLSS
"Q

o%

bose!

XXX
XXX

¢
9% SO 00000 9.9.9.9.9,
RRRLRLRRLRELRLRKR

OO
3000RK
X

%
XX
R

09090902090 0090 0% %
0909002090690 %%%
‘$”§g§$?¢po

bo%e B \
R 3
%¢

< 0%%
S ¥
RRKRRR

QRO

$%0%%

RS
203
o%

CEAR
RIS
2RIIL

O
=
3000RRKS

&
2L

o
bo% ool
< i <>
KRR

RRLS

RRRRKS
%S
25059

%
4@%%
XXX
0.00
o5

%5
5%

proes

9
o098

7

Question 7 continued

XX
9%
ZRLRKS

B
X R
B

%!

XK

3K

LK

O0mm

Turn over »

00 R R R 19
p 71 7 7 6 A 0 1 9 3 2




7

Question 7 continued

20

p 71 7 7 6 A 0 2 0 3 2

O

XRXXKS

R o
2
SR

<5
SRS,
5
LRl
SO
PO 100

S
FIKL
Do%scenr 058
xms
X S

00
’%‘1
L% %
%

QO
o

<\
00

Soteontetetet
X PN
LGN

SR IELELILS

boses
XS
b9%es

K
S e o a e te e tatatstetatotetytatetese
0K .

0%}
dotodetetoteds

<

KA AR IIK KA
O

33
X5
3
55

%

0
potele!
foteses
55
55

o%
3%
bo%s

20%



oo T
KA AKX
S
SO

XX

XX
XX
AR
XX
.0

K
KISAED
LRLRKS

<3
%
R

&L

X
0
"Ly

<

S
‘\;::’ %

1%%%

R

9 %

-4
X X

55

090%%6% %%
0‘:.0

]

o%%

X

%%

<
IR
A
"zi;.‘i.'. X
LR

K>
22

REeY
R

XX
’:‘A
(@
4
i
‘0

%5
B~

SRS
Pose, & 9%
NS
PoSY e (08
Prost. e %o

00
KK
b9%es
%8

0%0%8:;
RRKS

XXX
30985
]
005

oo’

023
oSeSototedodet
SEEEEES
<

&

bt
<
2
%

62
0K
293059
QL
55

X
(0%
R

RS
’0’0‘0

SO 0000
X8
28
2R
%!
S5
RS

X
5
K
XX

58
%5 dﬁk
Sotoes

%!

&

XX
:*‘

7

Question 7 continued

(Total for Question 7 is 7 marks)

O0mm

21

R T 0 A R Turn over »
p 71 7 7 6 A 0 2 1 3 2 urhove



8. (a) Given

1
"+ —=2cosnfd neN
Zn

show that

32c0s°0 =cos60+ 6¢cos46 + 15¢c0s20+ 10

3)
VA .
R\i
P
x=4
Figure 1 Figure 2
Figure 1 shows a solid paperweight with a flat base.
Figure 2 shows the curve with equation
y=Hcos3(§) 4 <x<4
where H is a positive constant and x is in radians.
The region R, shown shaded in Figure 2, is bounded by the curve, the line with equation
x =—4, the line with equation x = 4 and the x-axis.
The paperweight is modelled by the solid of revolution formed when R is rotated 180°
about the x-axis.
Given that the maximum height of the paperweight is 2 cm,
(b) write down the value of H.
(1)
(¢) Using algebraic integration and the result in part (a), determine, in cm?, the volume
of the paperweight, according to the model. Give your answer to 2 decimal places.
[Solutions based entirely on calculator technology are not acceptable.]
C))
(d) State a limitation of the model.
(1)

R0 O O AR R ormm
p 71 7 7 6 A 0 2 2 3 2
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9.

o

(1) (a) Explain why coshx dx is an improper integral.
ey
(b) Show that cosh x dx is divergent.
3)

(11) 4sinhx = pcoshx where p is a real constant

Given that this equation has real solutions, determine the range of possible values
for p
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Question 9 continued

(Total for Question 9 is 6 marks)
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10.

28

Figure 3

The motion of a pendulum, shown in Figure 3, is modelled by the differential equation

2
ﬂ + 90 = lcos3t
dr? 2

where 6 is the angle, in radians, that the pendulum makes with the downward vertical,
t seconds after it begins to move.

(a) (i) Show that a particular solution of the differential equation is
|
60 = —tsin3t
12

C))

(i1)) Hence, find the general solution of the differential equation.

C))
Initially, the pendulum
* makes an angle of % radians with the downward vertical

e s at rest

Given that, 10 seconds after it begins to move, the pendulum makes an angle of
o radians with the downward vertical,

(b) determine, according to the model, the value of a to 3 significant figures.

4)
Given that the true value of « is 0.62

(c) evaluate the model.
1)
The differential equation
d20

—+90 = lcos3t
dr? 2

models the motion of the pendulum as moving with forced harmonic motion.

(d) Refine the differential equation so that the motion of the pendulum is simple
harmonic motion.

(1)
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Question 10 continued
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Question 10 continued
(Total for Question 10 is 14 marks)
. TOTAL FOR PAPER IS 75 MARKS y
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