Solution [H2 Maths 2008 Prelim P1]  AJC
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(i)
This expansion is valid for 
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(ii)     The term in x2n is 
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(ii)  When x = 0, y = 1
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	5. i)
Method 1:
Using GC, rref, 2x + y = 2; z = 1.  

When x = 
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Method 2:
Normal of l :
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Let x = 0,  - y + 5z = 3;
y + 2z = 4. 


Solving simultaneously, y = 2, z = 1.
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ii)
z = 1.



Since 
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iii)
Yes, the 3 planes will intersect at a unique point.


From (ii), 
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Therefore, the other roots are z = 2i  and z = -1.
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Method 1

By Pythagoras theorem, AE
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Method 2
        Let angle EAD  = 
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Let the statement be 
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when n = 1,
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Assume statement is true for n = k   i.e. 
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To prove that n = k+1 is true   i.e. 
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(Statement is true for n = k +1 if n = k is true.

Since statement is true for n = k +1 if n = k is true and n = 1 is true, therefore by mathematical induction, the statement will be true for all positive integers of n.

	9  From the graph, as x ( ( , y ( 2.

From the equation, 
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From the graph given, there are 2 x-values where f(x) = 0 and 2 x-values where f ‘(x) = 0.  Hence there are 4 stationary points for the graph of 
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	10.  (i) from the graph of 
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	11 (i) 
for f to be defined, (x-1)2 – k > 0


 ( 
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Alt method:

For f to be defined, (x-1)2 – k > 0 ( (x-1)2  > k

For x < -2.  (x-1)2  > 9.  Hence Max value of k = 9.
(ii)  If k = 8, 



[image: image94.wmf]2

2

f()ln(1)8

(1)8

18

y

y

xx

ex

xe

éù

=--

ëû

Þ=--

Þ=±+





Since x < -2,     
[image: image95.wmf]18

y

xe

Þ=-+

   



[image: image96.wmf]-1

     f:180

x

xex

\®-+>

 




[image: image97.wmf])

2

,

(

R

1

-

-¥

=

=

-

f

f

D

;   


[image: image98.wmf])

,

(

R

D

1

¥

-¥

=

=

-

g

g

   

Since  
[image: image99.wmf]1

1

-

-

Ì

g

f

D

R

  therefore 
[image: image100.wmf]1

1

f

g

-

-

 exists 

Hence range of 
[image: image101.wmf]1

1

f

g

-

-

  is  
[image: image102.wmf]))

2

(

tan

,

2

(

1

-

-

-

p

 or ( -1.571, -1.107)  

	12a

(b) (i)     


[image: image103.wmf]2

12

,

1(2)

         

dxdy

dttdtt

==

+



 EMBED Equation.DSMT4  [image: image104.wmf]2

2

1(2)

dyt

dxt

Þ=

+

         



[image: image105.wmf],tan

When    2

yptp

==



[image: image106.wmf]2

tan

1tan

dyp

dxp

=

+

   



 EMBED Equation.DSMT4  [image: image107.wmf]2

tan

sec

p

p

=

 
[image: image108.wmf]2

sin

cos

cos

 

p

p

p

=´

  
[image: image109.wmf]2

sin

cos

cos

p

p

p

=´

 
[image: image110.wmf]1

sin2

2

   

p

=

(sin 2p = 2 sin p cos p )
 (b)(ii)  
[image: image111.wmf],2tan10

44

When    

ytx

pp

===Þ=



[image: image112.wmf]2

11

112

dy

dx

Þ=

+

 =      



[image: image113.wmf](0,

4

Equation of tangent at ): 

p



 EMBED Equation.DSMT4  [image: image114.wmf]1

2

yxc

=+



[image: image115.wmf]1

(0)

424

cc

pp

=+Þ=

                
[image: image116.wmf]1

24

yx

p

\=+

 --- (1)    



[image: image117.wmf](0,2

44

yx

pp

=-+

Equation of normal at ):   --- (2) 



[image: image118.wmf]0

Sub  in (1) and (2),

y

=



[image: image119.wmf]1

0

242

(1):

xx

pp

=+Þ=-



[image: image120.wmf]02

48

xx

pp

=-+Þ=

(2):       



 EMBED Equation.DSMT4  [image: image121.wmf]2

15

248264

pppp

æö

æö

\´´--=

ç÷

ç÷

èø

èø

 Area of triangle =      




	13. 

[image: image122.wmf]1

xt

=-

,   
[image: image123.wmf]2

30

1

y

t

=

-

    (  
[image: image124.wmf](

)

2

2

1

60

-

-

=

t

t

dt

dy
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Solving, we get A = 15,  B = -15,  C = 30.
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=  4.73 (3 s.f.)
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At minimum point, 
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i.e.  Any turning point lies on the y – axis.
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Turning point is a minimum point. 
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Alternately: Use GC to sketch graph of  SN  against N and copy the graph with clear and correct labels onto answer script.
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