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Year 11 Extension I Half Yearly Examination 2009 

Question 1 (15 Marks) Marks

(a) Find 
dx
dy  if: 

 (i) xxy 3sin2= . 2

(ii) xey 41−= . 2

(iii) 2

3

4 x
xy
−

= . 3

(b) Find the exact value of °°+°° 32sin28cos32cos28sin . 2

(c) Sketch xxy −+= 1 . 2

(d) Prove that the tangent to 
x

xy
elog

2

= , at the point where ex = , passes through the origin. 
4

Question 2 (15 Marks) (START A NEW PAGE) Marks

(a) (i) Write down the expansion of ( )BA +tan 1

 (ii) Hence, using suitable values for A and B, prove that 3275tan +=° . 3

(b) Solve for x: 210 +=− xx . 3

(c) Evaluate 
θ

θ
θ 2tan

3lim
0→

. 
1

(d) Show that the second derivative of ( )θcos1log +e  is 
θcos1

1
+

− . 3

(e) A rope passes around a circle of 
radius 30cm and also around a nail 
(see diagram). If the nail is 60cm 
from the centre of the circle, find the 
exact length of the rope. 

rope

rope
(nail)

rope

30cm

ON = 60 cm

Q

O

P

N

3
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Question 3 (15 Marks) (START A NEW PAGE) Marks

(a) (i) The point P divides the interval joining points ( )7,1−A  and ( )2,4B  in the ratio 
lk : . Write down the coordinates of point P in terms of k and l. 

1

 (ii) Hence, or otherwise, find the ratio in which the line 32 += xy  divides the interval 
joining ( )7,1−A  and ( )2,4B . 

2

(b) ABCDE is a regular pentagon. 

 (i) Write down the size of ABC∠ . 1

 (ii) Prove that °=∠ 36BAC . 2

 (iii) If AC meets BD at P, display this information on a diagram and prove that APDE
is a rhombus. 

3

(c) A cylinder, open at one end, has a fixed volume of 3125 mπ . 

 (i) If the height of the cylinder is h metres and its base radius is r metres, prove that 
the external surface area, 2mS , is given by 

r
rS ππ 2502 += . 

2

 (ii) Hence find the dimensions of the cylinder with least surface area. 4

QUESTION 4 – Turn over for Question 4 
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Question 4 (15 Marks) (START A NEW PAGE) Marks

(a) Solve for n: 0285.352 =−− nn . 3

(b) (i) A chord AB divides a circle into two 
segments so that the area of the major 
segment is twice the area of the minor 
segment (shaded area). If the chord of 
the minor segment subtends an angle of 
θ  at the centre of the circle, prove that 

πθθ 23sin3 −= . 
θθθθO

A

B

2

 (ii) Using a graph, show that the solution of the equation πθθ 23sin3 −=  lies within 

the range of values πθπ <<
3

2 . 

2

(c) Given the curve with equation 2

82
x

xy += . 

 (i) Find the coordinates of the intercepts with the axes. 1

 (ii) Write down the equations of all asymptotes. 2

 (iii) Find the coordinates of all stationary points and determine their nature. 3

(iv) Sketch the curve 2

82
x

xy += , showing the above features. 
2

����     THIS IS THE END OF THE EXAMINATION     ����
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Year 11 Extension I Half Yearly Examination 2009 - Solutions 

Question 1 (15 Marks) Marks

1(a) (i) xxy 3sin2=

( )( ) ( )( )

xxxx

xxxx
dx
dy

3cos33sin2      

3cos33sin2

2

2

+=

+=

2

(ii) 

( )2
1

4

4

1   

1
x

x

e

ey

−=

−=

( ) ( )

x

x

xx

e
e

ee
dx
dy

4

4

44

1
2     

41
2
1 2

1

−
−=

−×−= −

2

(iii) 2

3

4 x
xy
−

=

( )( ) ( )( )
( )

( )

( )22

42

22

442

22

322

4
12      

4
2312      

4
234

x
xx
x

xxx
x

xxxx
dx
dy

−
−=

−
+−=

−
−−−=

3

1(b) ( )

2
3                                             

60sin                                            
3228sin32sin28cos32cos28sin

=

°=
°+°=°°+°° 2

1(c) 2.8

2.6

2.4

2.2

2

1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

-0.2

-0.4

-0.6

-0.8

y

-1.5 -1 -0.5 0.5 1 1.5 2 2.5 3 x

y = x + |1 - x|

y = 2x - 1

y = 1

2
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1(d) 

( )( ) ( )
( )

( )
( )
( )2

2

2

2

2

ln
1ln2      

ln
ln2      

ln

12ln

log

x
xx
x
xxx
x

x
x

xx

dx
dy

x
xy
e

−=

−=

�
�
�

�
�
�−

=

=

( )
( )

e
e
ee

dx
dyex

=

−==

                            
ln

1ln2,when 2

2

2

                          
ln

,when 

e
e
eyex

=

==

( )
exy

exeey
=

−=−
                   

:isTangent 2

( )
0                          

0,0when 
=
== eyx

∴ origin lies on the tangent 

4
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Question 2 (15 Marks) (START A NEW PAGE) Marks

2(a) (i) ( )
BA
BABA

tantan1
tantantan

−
+=+

1

 (ii) ( )

( )

32          
2

324          

13
13          

13
13

13
13          

13
13          

3
11

3
11

          

30tan45tan1
30tan45tan          

3045tan75tan

2

+=

+=

−
+=

+
+=×

−
+=

−
+=

−

+
=

°°−
°+°=

°+=° 3

2(b) 

( )

( )( )
1or 6

016
065

4410
210

210

2

2

2

−=
=−+

=−+
++=−

+=−

+=−

x
xx
xx

xxx
xx

xx

102
02  and  010but   

≤≤−∴
≥+≥−

x
xx

1=∴ x

3

2(c) 

2
3                 

2
31                 

2
3

2tan
2lim

2tan
3lim

00

=

×=

�
�
�

�
�
� ×=

→→ θ
θ

θ
θ

θθ

1
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2(d) ( ) ( )

( )
θ

θ
θ

cos1
sin

cos1log

+
−=′

+=

xf

xf e

( ) ( )( ) ( )( )
( )

( )

( )

θ

θ
θ

θ
θθθ

θ
θθθθ

cos1
1         

cos1
1cos         

cos1
sincoscos         

cos1
sinsincoscos1

2

2

22

2

+
−=

�
	



�
�


+
+−=

�
	



�
�


+
++−=

�
	



�
�


+
−−+−=′′ xf

. 

3

2(e) 

rope

rope
(nail)

rope

30cm

ON = 60 cm

Q

O

P

N

Let α=∠PON
( )contactofpoint at  radiuslar toperpendicu istangent 90°=∠OPN

3
4reflex 

3
2

3

60
30cos

π

π

πα

α

=∠

=∠

=

=

POQ

POQ

cm

cmPQ

π

π

40                    
3

430arcmajor 

=

×=

( )

330       

3060

Theorem 'Pythagoras
22

222

=

−=

=+

PN

ONPNOP

Length of rope = ( )36040 +π  cm 
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Question 3 (15 Marks) (START A NEW PAGE) Marks

3(a) (i) 
�
�
�

�
�
�

+
+

+
+−

lk
kl

lk
klP 27,4 1

 (ii) 

3:2:
9
6
96

338227

34227
32lineon theliespoint now

=

=

=
+++−=+

+�
�
�

�
�
�

+
+−=

+
+∴

+=

lk
l
k

kl
lkklkl

lk
kl

lk
kl

xyP

  

2

3(b) (i) °=∠ 108ABC . 1

 (ii) ( )
( )

( )

°=∠
=

=
°=Δ=+

Δ°=∠=∠
=

36
36

722
180of sumangle1802108

in  sidesequaloppositeareanglesequal
equalarepentagon regular  a of sidesall

BAC
x
x

ABCx
ABCxBCABAC

BCAB

. 

2

 (iii) 

72°°°°
36°°°°

36°°°°

72°°°°

108°°°°

36°°°°

36°°°°

P
B

A

E

D C

3
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( )

( )
( )

( )sidesadjacent equalofpair  a with ramparallelogrhombus a is 
equalarepentagon regular  a of sidesallalso

parallelaresidesoppositeramparallelog a is 
||,usingSimilarly 

arysupplementareanglescointerior||
180                        

72108
72

10836
108pentgon

regular a of anglesall
108

APDE
EDAE

APDE
PDAEBCD

EDAP

EACAED
EAC
EAC

DEACDEBCDABCEAB

∴
=

∴
Δ

∴
°=

°+°=∠+∠
°=∠

°=°+∠

��
�

�
��
�

�
°=

°=∠=∠=∠=∠=∠

3(c) (i) 

r
rS

r
rr

rhrS
r

h

hr
hrV

ππ

ππ

ππ

ππ
π

250

1252    

2

125
125

2

2
2

2

2

2

2

+=

�
�
�

�
�
�+=

+=

=

=

= 2

 (ii) 

2

2

2502

250

r
r

dr
dS

r
rS

ππ

ππ

−=

+=

For stat. pt. 0=
dr
dS

5
125

02502

3

2

=
=

=−

r
r

r
r ππ

0                        
5

5002,5when 

5002

32

2

32

2

>

+==

+=

ππ

ππ

dr
Sdr

rdr
Sd

Concave up, therefore local min. tp. 
Since function is continuous for r > 0 and there is only one stat. pt. then local min. 
is absolute min. 

mm 5heightand5radius when areasurfaceleast ==∴

4
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Question 4 (15 Marks) (START A NEW PAGE) Marks

4(a) 

( )( )

( )057log
45or      75

04575
0285.35

5

2

>=

−==
=+−

=−−

n

nn

nn

nn

x

3

4(b) (i) 

θθθθO

A

B

2

  Let shaded area = unitssquareA  and radius = unitsr

( )θθ sin
2
1then 2 −= rA

( )
( )

πθθ
πθθ
πθθ

πθθ

π
π

π

23sin3
2sin33
2sin3

sin
2
13

3
2

segment major of areaalso

22

2

2

2

−=
=−
=−

=−×∴

=

=−∴

−=

rr

rA
AAr

Ar
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 (ii) 5

4

3

2

1

-1

-2

-3

-4

-5

-6

y

-1 -0.5 0.5 1 1.5 2 2.5 3 3.5 4θθθθ2ππππ
3

ππππ

-2ππππ

y = 3θθθθ - 2ππππ
y = 3sinθθθθ3

3
20

1

πθπ <<∴
3

2

2

4(c) (i) ( )

( )0,4 is axiswith intercept 

4                    

4                    

082,0when 

0,82

3

3

3

2

2

−

−=

−=

=+=

≠+=

x-

x

x
x

xy

x
x

xy

No intercepts with y-axis 

1

 (ii) Vertical asymptote: 0=x
Oblique asymptote: xy 2=

2

 (iii) ( )

3

2

162

0,82

xdx
dy

x
x

xy

−=

≠+=

For stat. pts 0=
dx
dy

2
8

0162

3

3

=
=

=−

x
x
x

6                         
4
84  ,2when  

=

+== yx

3
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42

2 48
xdx

yd =

( )                  2,6at   tp.min.localup,concave
0                            

16
484  ,2when  2

2

∴
>

+==
dx
ydx

(iv) 18

16

14

12

10

8

6

4

2

-2

-4

-6

-8

-10

-12

y

-4 -3 -2 -1 1 2 3 4x
-4

1
3

2,6(((( ))))

y = 2x + 
8

x 2

x = 0

y = 2x

O

2

����     THIS IS THE END OF THE EXAMINATION     ����


