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3 hours
INSTRUCTIONS TO CANDIDATES:
· Attempt ALL the questions in section A and any FIVE from section B.
· All working must be clearly shown. 
· Mathematical tables with list of formulae and squared paper are provided.
· Silent, non-programmable calculators should be used.
· State the degree of accuracy at the end of each answer using CAL for calculator and TAB for tables.
· Clearly indicate the questions you have attempted in a grid on your answer scripts. DONOT hand in question paper.
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SECTION A (40 marks)

Attempt ALL questions in this section


1.	Solve the equation giving the three roots: .		(5 marks)
             

2.	Prove that .				  	(5 marks)


3.	Find the range within which the function  lies.  (5 marks)	
		 





4.	A point  parallel to the line  meets the plane  at point , find the coordinates of .  	  (5 marks)



5.	Shown is the sketch of the curve .  Find the area enclosed by the curve and the axis. 						  (5 marks)
		[image: ]	     		


6.	If the line  is the tangent to the circle with a centre at . Find the equation of that circle.					(5 marks)


7.	If  , prove that [image: ]  	(5 marks)


8.	Solve the d.e:  .				    	   (5 marks)

SECTION B
Attempt ONLY 5 questions from this section.







9.	A variable chord through the point , intersects the parabola at points  and .  Determine the equation of  and show that the locus of the midpoint of  is the parabola .										(12 marks)

10a)	In how many ways can you arrange the letters of the word COLLABORATION, 
i) without any restrictions.		
ii) vowels are together.
iii) Vowels are never together.					 (7 marks)
b)	Show that for all positive integers of [image: ] [image: ] is divisible by 8. 
(5 marks)


11a)	Using small changes, show that .		(5 marks)






b)	A hemispherical bowl is being filled with water at a uniform rate.  When the height of the water is the volume is ,  being the radius of the hemisphere.  Find the rate at which the water level is rising when it is half way to the top, given that and the bowl fills in .									(7 marks)
			

12a)	Prove that  .			(5 marks)





b)	If  , , ,  prove that , hence, show that  .			(7 marks)



13a)	If , prove that . 			(5 marks)



b)	Find Maclaurin’s expansion of  , showing the first three non zero terms, hence, find the approximate value of  . 	(7 marks)


14.	Determine the turning points and asymptotes of the curve  hence, sketch the curve. 				(12 marks)
	



15a)	If the position vectors of points  and  are  and 


 respectively, find the position vector of the point  


which divides  externally in the ratio .



b)   	Find the Cartesian equation of a plane through the origin parallel to the lines  and .
 		





16.	A laboratory investigation was carried out to investigate the effect of a newly produced drug on a certain poultry bacteria.  It was revealed that the rate at which the bacteria is killed is directly proportional to the population present at that time.  Initially, the population was  and at  months, it was found to be .


i)	Obtain a differential equation connecting  and  and solve it.
ii)	If the bacteria population reduced to two thirds of the initial population 6 months later, solve the equation in (i) above.
iii)	Find how long it will take for only 10% of the original population to remain.									(12 marks)
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For real roots, , so ,  ,  , 
	
	

	

	


	

	

	

	


	

	

	

	


	
	

	

	




      Thus curve lies between 
	

	4
	

 The equation of the line through  is 


  Thus , so 




   ,    thus   so 
	

	5
	

,  

		


		,  

 negative means area is below the x- axis.

		Area 
	

	6
	Finding the distance of a point from a line, the radius can be obtained.

			

Equation of circle is given by 

			To give, 
ALTERNATIVELY:


		Gradient of the line is , so gradient of the normal will be 


		Equation of the normal is , 



	To get the point of intersection, solve  and  simultaneously to get .

	The radius is 

	Equation is 

	To give 

	

	7
	





,  but 

Thus, 

 as required.
	

	8
	


	


	So,  thus 

	, 

thus 
	

	9.
	
The gradient of  


  Hence, the equation of chord  is 


          ,    

   Thus  the equation is 



                      Given that the point lies on the chord,  thus .









  The coordinates of  are ,   to obtain the cartesian equation,   , ,  ,  ,  so equation of locus is .
	

	10a)
	i) 

ii) 

iii) 
Vowels not together, 
	

	b)
			For [image: ] [image: ] ≡ 8x2 divisible by 8.
		For [image: ],[image: ] ≡ 8x11 divisible by 8.
Suppose that the result is true for [image: ] i.e [image: ] where [image: ] is a positive integer.
		Then [image: ]
				[image: ]this is divisible by 8.
So [image: ] thus if [image: ] is divisible by 8, so is[image: ], hence if its true for [image: ]then [image: ] is divisible by 8 for all[image: ].
	

	11a)
	

Let ,  

	


	 so .
	

	b)
	

Vol of hemisphere is  and the rate 


		,  



		So, ,   for 

		.
	

	12a)
	
From the L.H.S  

		

		

		 as the R.H.S
	

	b)
	
From the L.H.S, 

				   

				  

				 

	             




,  


	

	13a)
	


	

	

	

	
	

	b)
	

Let , 


  		,                      



 		,                 


Thus   

For , 


	

	14
	
Turning points,  

	For , we have, 



 	To get,  


		  so 


		Thus,  ,  


Intercepts:   so 



	 has no real roots since 

Vertical asymptotes:  


Horizontal asymptote, ,  , 


, thus  curve crosses horizontal asymptote at 
[image: ]

	

	15a)
	



,  

 


,  


  so .
	

	b)
	



Let  and  and let  be the normal to .


 …(i)  and  …(ii)
 Using (i) and (ii)



,  , to get , thus from (i) 



So 


 normal vector is 

But 


  

.
	

	16.
	

, so , separate the variables.


Thus,   		



	  so when   thus 




ii)	If , ,  ,  

	





iii)	,  , ,  ,   months.

	




© GHS MATHEMATICS DEPARTMENT 2017	 5

image3.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

+

=

÷

ø

ö

ç

è

æ

+

q

q

q

p

2

sin

1

2

sin

1

4

tan

2


image50.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

+

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

=

2

1

1

1

3

3

l

r


oleObject45.bin

image51.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

+

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

=

6

7

3

8

5

4

m

r


oleObject46.bin

image52.wmf
o

P


oleObject47.bin

image53.wmf
t


oleObject48.bin

image54.wmf
P


oleObject49.bin

oleObject2.bin

image55.wmf
P


oleObject50.bin

image56.wmf
t


oleObject51.bin

image57.wmf
(

)

(

)

0

1

2

4

1

2

2

=

+

-

+

z

z

z


oleObject52.bin

image58.wmf
2

1

-

=

z


oleObject53.bin

image59.wmf
(

)

8

16

2

2

2

-

-

±

=

z


oleObject54.bin

image4.wmf
4

3

3

2

-

-

=

x

x

y


image60.wmf
8

12

2

-

±

=

z


oleObject55.bin

image61.wmf
8

3

2

2

i

z

±

=


oleObject56.bin

image62.wmf
4

3

1

i

z

±

=


oleObject57.bin

image63.wmf
2

2

tan

4

tan

1

tan

4

tan

4

tan

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

è

æ

-

+

=

÷

ø

ö

ç

è

æ

+

q

p

q

p

q

p


oleObject58.bin

image64.wmf
2

tan

1

tan

1

÷

÷

ø

ö

ç

ç

è

æ

-

+

=

q

q


oleObject59.bin

oleObject3.bin

image65.wmf
2

sin

cos

sin

cos

÷

÷

ø

ö

ç

ç

è

æ

-

+

=

q

q

q

q


oleObject60.bin

image66.wmf
÷

÷

ø

ö

ç

ç

è

æ

+

-

+

+

=

q

q

q

q

q

q

q

q

2

2

2

2

sin

cos

sin

2

cos

sin

sin

cos

2

cos


oleObject61.bin

image67.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

+

=

q

q

2

sin

1

2

sin

1


oleObject62.bin

oleObject63.bin

image68.wmf
3

4

3

2

=

-

-

y

y

x

xy


oleObject64.bin

image69.wmf
0

4

3

3

2

=

+

+

-

y

xy

y

x


image5.wmf
(

)

3

,

2

,

1

-

P


oleObject65.bin

image70.wmf
0

4

2

>

-

ac

b


oleObject66.bin

image71.wmf
(

)

(

)

0

4

3

4

3

2

>

+

-

-

y

y

y


oleObject67.bin

image72.wmf
0

16

12

9

2

2

>

-

-

y

y

y


oleObject68.bin

image73.wmf
0

12

7

2

>

-

-

y

y


oleObject69.bin

image74.wmf
(

)

0

12

7

<

+

y

y


oleObject4.bin

oleObject70.bin

image75.wmf
5

12

-

<

y


oleObject71.bin

image76.wmf
0

5

12

<

<

-

y


oleObject72.bin

image77.wmf
0

>

y


oleObject73.bin

image78.wmf
y


oleObject74.bin

image79.wmf
-


image6.wmf
1

1

1

3

+

=

-

+

=

z

y

x


oleObject75.bin

image80.wmf
-


oleObject76.bin

image81.wmf
+


oleObject77.bin

image82.wmf
12

7

+

y


oleObject78.bin

image83.wmf
-


oleObject79.bin

oleObject80.bin

oleObject5.bin

oleObject81.bin

oleObject82.bin

oleObject83.bin

oleObject84.bin

oleObject85.bin

image84.wmf
P


oleObject86.bin

image85.wmf
(

)

k

j

i

k

j

i

r

+

-

+

+

-

=

3

3

2

l


oleObject87.bin

image86.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

+

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

=

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

1

1

3

3

2

1

l

z

y

x


image7.wmf
8

2

2

=

+

+

z

y

x


oleObject88.bin

image87.wmf
l

l

l

+

=

-

-

=

+

=

3

,

2

,

3

1

z

y

x


oleObject89.bin

image88.wmf
(

)

(

)

(

)

8

3

2

2

2

3

1

=

+

+

-

-

+

+

l

l

l


oleObject90.bin

image89.wmf
5

=

l


oleObject91.bin

image90.wmf
8

,

7

,

16

=

-

=

=

z

y

x


oleObject92.bin

image91.wmf
(

)

8

,

7

,

16

-

Q


oleObject6.bin

oleObject93.bin

image92.wmf
ò

+

-

=

1

0

2

3

1

3

4

dx

x

x

x

A


oleObject94.bin

image93.wmf
1

0

2

3

4

1

2

3

3

4

4

ú

û

ù

ê

ë

é

+

-

=

x

x

x

A


oleObject95.bin

image94.wmf
(

)

12

5

0

2

3

3

4

4

1

1

=

-

÷

ø

ö

ç

è

æ

+

-

=

A


oleObject96.bin

image95.wmf
ò

+

-

=

3

1

2

3

2

3

4

dx

x

x

x

A


oleObject97.bin

image96.wmf
3

1

2

3

4

2

2

3

3

4

4

ú

û

ù

ê

ë

é

+

-

=

x

x

x

A


image8.wmf
Q


oleObject98.bin

image97.wmf
3

8

12

5

2

27

3

108

4

81

2

-

=

÷

ø

ö

ç

è

æ

-

÷

ø

ö

ç

è

æ

+

-

=

A


oleObject99.bin

image98.wmf
units

sq

A

12

1

3

12

37

3

8

12

5

=

=

+

=


oleObject100.bin

image99.wmf
(

)

(

)

(

)

5

13

4

3

12

1

4

1

3

2

2

=

-

+

-

+

´

-

+

´

=

r


oleObject101.bin

image100.wmf
(

)

(

)

2

2

2

5

13

1

1

÷

ø

ö

ç

è

æ

=

-

+

-

y

x


oleObject102.bin

image101.wmf
0

119

50

50

25

25

2

2

=

-

-

-

+

y

x

y

x


oleObject7.bin

oleObject103.bin

image102.wmf
4

3


oleObject104.bin

image103.wmf
3

4

-


oleObject105.bin

image104.wmf
3

4

1

1

-

=

-

-

x

y


oleObject106.bin

image105.wmf
7

4

3

+

-

=

x

y


oleObject107.bin

oleObject108.bin

image9.wmf
Q


image106.wmf
7

4

3

+

-

=

x

y


oleObject109.bin

image107.wmf
÷

ø

ö

ç

è

æ

-

75

81

,

25

64


oleObject110.bin

image108.wmf
5

13

1

75

81

1

25

64

2

2

=

÷

ø

ö

ç

è

æ

-

-

+

÷

ø

ö

ç

è

æ

-

=

r


oleObject111.bin

image109.wmf
(

)

(

)

2

2

2

5

13

1

1

÷

ø

ö

ç

è

æ

=

-

+

-

y

x


oleObject112.bin

image110.wmf
0

119

50

50

25

25

2

2

=

-

-

-

+

y

x

y

x


oleObject113.bin

oleObject8.bin

oleObject114.bin

image111.wmf
(

)

q

2

sin

b

a

dx

dy

-

-

=


oleObject115.bin

image112.wmf
(

)

q

2

cos

2

2

2

b

a

dx

y

d

-

-

=


oleObject116.bin

image113.wmf
(

)

(

)

b

a

b

a

y

-

+

-

=

2

2

cos

q


oleObject117.bin

image114.wmf
(

)

(

)

(

)

b

a

b

a

y

b

a

dx

y

d

-

+

-

´

-

-

=

2

2

2

2


oleObject118.bin

image115.wmf
(

)

b

a

y

dx

y

d

+

=

+

\

2

4

2

2


image10.wmf
x

x

x

y

3

4

2

3

+

-

=


oleObject119.bin

image116.wmf
x

x

y

dx

dy

sec

tan

2

=

-


oleObject120.bin

image117.wmf
x

e

e

R

F

I

x

In

dx

x

2

cos

2

tan

2

cos

.

=

=

=

ò

-


oleObject121.bin

image118.wmf
(

)

x

x

x

y

dx

d

cos

1

.

cos

cos

2

2

=


oleObject122.bin

image119.wmf
(

)

dx

x

x

y

d

.

cos

cos

2

=


oleObject123.bin

image120.wmf
c

x

x

y

+

=

sin

cos

2


oleObject9.bin

oleObject124.bin

image121.wmf
x

c

x

x

y

2

sec

sec

tan

+

=


oleObject125.bin

image122.wmf
q

p

aq

ap

aq

ap

PQ

+

=

-

-

=

2

2

2

2

2


oleObject126.bin

image123.wmf
PQ


oleObject127.bin

image124.wmf
q

p

ap

x

ap

y

+

=

-

-

2

2

2


oleObject128.bin

image125.wmf
(

)

(

)

(

)

2

2

2

ap

x

ap

y

q

p

-

=

-

+


image11.wmf
-

x


oleObject129.bin

image126.wmf
(

)

2

2

2

2

2

2

ap

x

apq

ap

y

q

p

-

=

-

-

+


oleObject130.bin

image127.wmf
(

)

apq

x

y

q

p

2

2

=

-

+


oleObject131.bin

image128.wmf
(

)

a

2

,

0


oleObject132.bin

image129.wmf
(

)

apq

q

p

a

2

2

=

+


oleObject133.bin

image130.wmf
(

)

pq

q

p

=

+


oleObject10.bin

oleObject134.bin

image131.wmf
M


oleObject135.bin

image132.wmf
(

)

2

2

2

1

q

p

a

x

+

=


oleObject136.bin

image133.wmf
(

)

q

p

a

y

+

=


oleObject137.bin

image134.wmf
(

)

(

)

pq

q

p

a

x

2

2

1

2

-

+

=


oleObject138.bin

image135.wmf
(

)

(

)

(

)

q

p

q

p

a

x

+

-

+

=

2

2

1

2


image12.png
y=x"-4 +3x/




oleObject139.bin

image136.wmf
(

)

a

y

q

p

=

+


oleObject140.bin

image137.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

=

a

y

a

y

a

x

2

2

1

2

2


oleObject141.bin

image138.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

=

y

a

y

x

2

2

2


oleObject142.bin

image139.wmf
(

)

y

x

a

y

+

=

2

2


oleObject143.bin

image140.wmf
ways

200

,

459

,

259

!

2

!

2

!

3

!

13

=

´

´


image13.wmf
0

12

4

3

=

-

-

y

x


oleObject144.bin

image141.wmf
ways

00

,

209

,

1

!

2

!

3

!

6

!

2

!

8

=

´

´


oleObject145.bin

image142.wmf
600

,

249

,

258

600

,

209

,

1

259459200

=

-


oleObject146.bin

image143.wmf
,

1

=

n


image144.wmf
16

1

=

a


image145.wmf
2

=

n


image146.wmf
88

2

=

a


image147.wmf
k

n

=


oleObject11.bin

image148.wmf
p

a

k

k

8

7

9

=

+

=


image149.wmf
p


image150.wmf
)

7

9

(

)

7

9

(

1

1

+

-

+

=

-

+

+

k

k

k

k

a

a


image151.wmf
,

9

8

k

x

=


image152.wmf
k

k

k

x

a

a

9

8

1

+

=

+


image153.wmf
k

a


image154.wmf
1

+

k

a


image155.wmf
1

,

....

2

,

1

+

=

k

k

n


image156.wmf
1

³

n


image157.wmf
x

y

2

sin

=


image14.wmf
(

)

1

,

1


oleObject147.bin

image158.wmf
rads

x

x

o

o

360

180

5

.

0

5

.

0

,

30

p

p

=

´

=

=

¶

=


oleObject148.bin

image159.wmf
2

3

60

sin

2

sin

cos

sin

2

=

=

=

=

x

x

x

dx

dy


oleObject149.bin

image160.wmf
360

3

180

2

3

p

p

»

´

»

¶

´

»

¶

x

dx

dy

y


oleObject150.bin

image161.wmf
720

3

180

720

3

4

1

p

p

+

»

+

»

¶

+

y

y


oleObject151.bin

image162.wmf
3

3

2

r

V

p

=


oleObject12.bin

oleObject152.bin

image163.wmf
1

3

3

90

-

=

s

cm

r

dt

dV

p


oleObject153.bin

image164.wmf
(

)

3

3

1

2

h

rh

V

-

=

p


oleObject154.bin

image165.wmf
(

)

2

2

h

rh

dh

dV

-

=

p


oleObject155.bin

image166.wmf
dt

dV

dV

dh

dt

dh

´

=


oleObject156.bin

image167.wmf
(

)

90

2

1

3

2

r

h

rh

dt

dh

p

p

´

-

=


image15.wmf
(

)

(

)

q

2

cos

2

2

b

a

b

a

y

-

+

+

=


oleObject157.bin

image168.wmf
3

,

6

=

=

h

r


oleObject158.bin

image169.wmf
1

45

4

27

90

216

-

=

´

=

s

cm

dt

dh


oleObject159.bin

image170.wmf
(

)

(

)

(

)

(

)

(

)

(

)

B

A

B

A

B

A

B

A

A

B

A

+

+

+

-

-

=

+

+

-

2

1

2

1

2

1

2

1

2

1

2

1

cos

sin

cos

sin

tan

tan

B


oleObject160.bin

image171.wmf
(

)

(

)

(

)

(

)

(

)

(

)

B

A

B

A

B

A

B

A

B

A

B

A

-

+

-

+

+

-

+

=

2

1

2

1

2

1

2

1

2

1

2

1

cos

cos

cos

sin

sin

cos


oleObject161.bin

image172.wmf
(

)

(

)

(

)

B

A

B

A

B

A

cos

cos

sin

sin

sin

sin

2

1

2

1

2

1

+

+

+

-

=


oleObject13.bin

oleObject162.bin

image173.wmf
B

A

A

cos

cos

sin

2

+

=


oleObject163.bin

image174.wmf
(

)

(

)

g

b

a

g

b

a

+

+

=

+

+

)

(

tan

tan


oleObject164.bin

image175.wmf
(

)

(

)

g

b

a

g

b

a

tan

tan

1

tan

tan

+

-

+

+

=


oleObject165.bin

image176.wmf
g

b

a

b

a

g

b

a

b

a

tan

tan

tan

1

tan

tan

1

tan

tan

tan

1

tan

tan

ú

û

ù

ê

ë

é

-

+

-

+

-

+

=


oleObject166.bin

image177.wmf
g

b

b

a

g

a

g

b

a

g

b

a

tan

tan

tan

tan

tan

tan

1

tan

tan

tan

tan

tan

tan

-

-

-

-

+

+

=


image16.wmf
).

(

2

4

2

2

b

a

y

d

y

d

+

=

+

q


oleObject167.bin

image178.wmf
(

)

pq

rq

pr

pqr

r

q

p

-

-

-

-

+

+

=

+

+

1

tan

g

b

a


oleObject168.bin

image179.wmf
4

9

2

tan

4

1

tan

3

1

tan

1

1

1

p

=

+

+

-

-

-


oleObject169.bin

image180.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

-

-

-

+

+

=

+

+

-

pq

rq

pr

pqr

r

q

p

1

tan

1

g

b

a


oleObject170.bin

image181.wmf
108

85

108

85

tan

4

1

9

2

9

2

3

1

4

1

3

1

1

9

2

4

1

3

1

9

2

4

1

3

1

tan

1

1

-

-

=

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

è

æ

´

-

´

-

´

-

´

´

-

+

+

=


oleObject171.bin

image182.wmf
4

1

tan

1

p

=

=

-


image17.wmf
1

sin

2

cos

=

-

x

y

dx

dy

x


oleObject172.bin

image183.wmf
x

e

x

e

dx

dy

x

x

3

cos

3

3

sin

2

2

2

-

-

+

-

=


oleObject173.bin

image184.wmf
x

e

y

dx

dy

x

3

cos

3

2

2

-

+

-

=


oleObject174.bin

image185.wmf
x

e

x

e

dx

dy

dx

y

d

x

x

3

cos

9

3

cos

6

2

2

2

2

2

-

-

-

+

-

+

-

=


oleObject175.bin

image186.wmf
y

y

dx

dy

dx

dy

dx

y

d

9

2

2

2

2

2

-

+

÷

ø

ö

ç

è

æ

+

-

+

-

=


oleObject176.bin

oleObject177.bin

oleObject14.bin

image187.wmf
(

)

(

)

(

)

x

In

x

In

y

x

f

+

-

-

=

=

1

2

2

2


oleObject178.bin

image188.wmf
(

)

(

)

(

)

4

1

2

2

2

0

In

In

In

f

=

-

=


oleObject179.bin

image189.wmf
(

)

(

)

(

)

x

x

x

f

+

-

-

-

=

1

2

2

2

'


oleObject180.bin

image190.wmf
(

)

3

1

2

2

2

0

'

-

=

-

-

=

f


oleObject181.bin

image191.wmf
(

)

(

)

(

)

2

2

1

2

2

2

'

'

x

x

x

f

+

+

-

-

=


oleObject182.bin

image18.wmf
)

2

,

0

(

a


image192.wmf
(

)

2

3

2

4

2

0

'

'

=

+

-

=

f


oleObject183.bin

image193.wmf
(

)

...

2

1

.

2

3

3

4

2

-

+

-

+

=

x

x

In

x

f


oleObject184.bin

image194.wmf
(

)

...

4

3

3

4

2

-

+

-

=

x

x

In

x

f


oleObject185.bin

image195.wmf
01

.

0

=

x


oleObject186.bin

image196.wmf
(

)

(

)

36

.

1

3562

.

1

01

.

0

4

3

01

.

0

3

4

01

.

1

99

.

1

2

2

»

=

+

-

=

In

In


oleObject187.bin

oleObject15.bin

image197.wmf
(

)

(

)

(

)

(

)

(

)

2

2

2

2

2

3

3

2

7

10

4

10

8

2

3

+

-

-

+

-

-

-

+

-

=

x

x

x

x

x

x

x

x

dx

dy


oleObject188.bin

image198.wmf
0

=

dx

dy


oleObject189.bin

image199.wmf
0

21

14

30

20

12

8

20

16

30

24

10

8

2

2

3

2

2

3

=

+

-

-

+

+

-

-

+

+

-

-

x

x

x

x

x

x

x

x

x

x


oleObject190.bin

image200.wmf
0

1

2

2

2

=

+

+

-

x

x


oleObject191.bin

image201.wmf
(

)

2

3

2

1

4

1

2

4

2

2

2

±

=

-

´

´

-

-

±

-

=

x


oleObject192.bin

image19.wmf
)

2

,

(

2

ap

ap

P


image202.wmf
366

.

1

,

366

.

0

=

-

=

x

x


oleObject193.bin

image203.wmf
(

)

max

464

.

3

,

366

.

1

-


oleObject194.bin

image204.wmf
(

)

min

464

.

3

,

366

.

0

-


oleObject195.bin

image205.wmf
2

7

,

0

=

=

y

x


oleObject196.bin

image206.wmf
(

)

5

.

3

,

0


oleObject197.bin

oleObject16.bin

image207.wmf
,

0

=

y


oleObject198.bin

image208.wmf
0

7

10

4

2

=

+

-

x

x


oleObject199.bin

image209.wmf
(

)

(

)

0

7

16

10

2

<

´

-

-


oleObject200.bin

image210.wmf
2

,

1

=

=

x

x


oleObject201.bin

image211.wmf
4

=

y


oleObject202.bin

image20.wmf
)

2

,

(

2

aq

aq

Q


image212.wmf
7

10

4

8

12

4

2

2

+

-

=

+

-

x

x

x

x


oleObject203.bin

image213.wmf
2

1

=

x


oleObject204.bin

image214.wmf
(

)

4

,

5

.

0


oleObject205.bin

image215.png




image216.wmf
3

:

5

3

:

5

:

-

-

=

or

PB

AP


oleObject206.bin

image217.wmf
PB

AP

5

3

-

=

+

Þ


oleObject17.bin

oleObject207.bin

image218.wmf
(

)

(

)

OB

PO

OP

AO

+

-

=

+

5

3


oleObject208.bin

image219.wmf
OA

OB

OP

OP

3

5

5

3

+

-

=

-


oleObject209.bin

image220.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

=

-

6

4

2

3

8

2

3

5

2

OP


oleObject210.bin

image221.wmf
ú

ú

ú

û

ù

ê

ê

ê

ë

é

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

-

=

18

12

6

40

10

15

2

1

OP


oleObject211.bin

image222.wmf
÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

è

æ

-

-

=

11

1

2

21

OP


image21.wmf
PQ


oleObject212.bin

image223.wmf
k

j

i

OP

11

2

21

+

-

-

=


oleObject213.bin

image224.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

-

=

2

1

1

u


oleObject214.bin

image225.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

-

=

6

7

3

v


oleObject215.bin

image226.wmf
÷

÷

÷

ø

ö

ç

ç

ç

è

æ

=

z

y

x

a


oleObject216.bin

image227.wmf
v

u

&


oleObject18.bin

oleObject217.bin

image228.wmf
0

2

=

-

-

Þ

z

y

x


oleObject218.bin

image229.wmf
0

6

7

3

=

-

+

z

y

x


oleObject219.bin

image230.wmf
0

14

7

7

=

-

-

z

y

x


oleObject220.bin

oleObject221.bin

image231.wmf
z

x

2

=


oleObject222.bin

image22.wmf
PQ


image232.wmf
0

=

y


oleObject223.bin

image233.wmf
(

)

k

i

k

j

i

k

j

i

a

+

=

+

+

=

+

+

=

2

0

2

z

z

z

z

y

x


oleObject224.bin

image234.wmf
Þ


oleObject225.bin

image235.wmf
k

i

+

2


oleObject226.bin

image236.wmf
o

o

o

cz

by

ax

cz

by

ax

+

+

=

+

+


oleObject227.bin

oleObject19.bin

image237.wmf
Þ


oleObject228.bin

image238.wmf
0

0

0

0

2

+

+

=

+

+

z

x


oleObject229.bin

image239.wmf
0

2

=

+

\

z

x


oleObject230.bin

image240.wmf
P

dt

dP

a

-


oleObject231.bin

image241.wmf
kP

dt

dP

-

=


oleObject232.bin

image23.wmf
)

(

2

2

y

x

a

y

+

=


image242.wmf
dt

k

P

dP

-

=


oleObject233.bin

image243.wmf
ò

ò

-

=

dt

k

P

dP


oleObject234.bin

image244.wmf
c

kt

InP

+

-

=


oleObject235.bin

image245.wmf
o

P

P

t

=

=

,

0


oleObject236.bin

image246.wmf
kt

o

e

P

P

-

=


oleObject237.bin

oleObject20.bin

image247.wmf
o

P

P

3

2

=


oleObject238.bin

image248.wmf
6

=

t


oleObject239.bin

image249.wmf
k

o

o

e

P

P

6

3

2

-

=


oleObject240.bin

image250.wmf
3

2

6

1

In

k

-

=


oleObject241.bin

image251.wmf
t

In

o

e

P

P

÷

ø

ö

ç

è

æ

=

3

2

6

1


oleObject242.bin

image24.wmf
,

n


image252.wmf
o

P

P

10

1

=


oleObject243.bin

image253.wmf
t

In

o

o

e

P

P

÷

ø

ö

ç

è

æ

=

3

2

6

1

10


oleObject244.bin

image254.wmf
t

In

e

÷

ø

ö

ç

è

æ

=

3

2

6

1

10

1


oleObject245.bin

image255.wmf
6

10

1

3

2

tIn

In

=


oleObject246.bin

image256.wmf
06

.

34

=

t


oleObject247.bin

image25.wmf
7

9

+

=

n

n

a


image26.wmf
720

3

180

5

30

sin

2

p

+

»

o

.


oleObject21.bin

image27.wmf
cm

h


oleObject22.bin

image28.wmf
(

)

3

3

3

1

2

cm

h

rh

-

p


oleObject23.bin

image29.wmf
cm

r


oleObject24.bin

image30.wmf
cm

r

6

=


oleObject25.bin

image31.wmf
min

1


oleObject26.bin

image32.wmf
(

)

(

)

B

A

A

A

B

A

cos

cos

sin

2

tan

tan

2

1

2

1

+

=

+

+

-

B


oleObject27.bin

image33.wmf
p

=

a

tan


oleObject28.bin

image34.wmf
q

=

b

tan


oleObject29.bin

image1.png




image35.wmf
r

=

g

tan


oleObject30.bin

image36.wmf
(

)

pq

rq

pr

pqr

r

q

p

-

-

-

-

+

+

=

+

+

1

tan

g

b

a


oleObject31.bin

image37.wmf
4

9

2

tan

4

1

tan

3

1

tan

1

1

1

p

=

+

+

-

-

-


oleObject32.bin

image38.wmf
x

e

y

x

3

sin

2

-

=


oleObject33.bin

image39.wmf
0

13

4

2

2

=

+

+

y

dx

dy

dx

y

d


oleObject34.bin

image2.wmf
0

1

8

3

=

+

z


image40.wmf
(

)

(

)

2

2

1

2

x

x

In

y

+

-

=


oleObject35.bin

image41.wmf
01

.

1

99

.

1

2

In


oleObject36.bin

image42.wmf
(

)

(

)

2

1

7

10

4

2

-

-

+

-

=

x

x

x

x

y


oleObject37.bin

image43.wmf
A


oleObject38.bin

image44.wmf
B


oleObject39.bin

oleObject1.bin

image45.wmf
k

j

i

6

4

2

+

+


oleObject40.bin

image46.wmf
k

j

i

8

2

3

+

+

-


oleObject41.bin

image47.wmf
P


oleObject42.bin

image48.wmf
AB


oleObject43.bin

image49.wmf
3

:

5


oleObject44.bin

