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2008 SRJC PRELIM P1 (SOLNS)
1 The first term of an arithmetic series is 3 and the first term of a geometric series is 4. The arithmetic and geometric series have both b as the common difference and common ratio respectively. The sixth term of the arithmetic series is equal to the sum of the third and fourth terms of the geometric series. Find all the possible values of b.  For convergence in the geometric series, find its sum to infinity. 

[Leave all your answers in exact form]
       




       [5]
Solution:
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For 
[image: image5.wmf]1

b

<

, 
[image: image6.wmf]1

2

b

=-
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2 Solve the inequality
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Hence solve 
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Solution:
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G1 – for each correct graph

The x coordinates for the intersection points are 
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Replace 
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3 Functions f and g are defined by
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(i) Show that the composite function fg does not exist.                

       [2]
(ii) Find the largest domain of g such that the composite function fg exists.             [1]
(iii) Using the restricted domain found in part (ii), find the composite function fg in a similar form.   Find also the range of fg.                  



       [3] 
               
	Solution:

(i) 
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(ii) For fg to exist, 
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4 Sketch in an Argand diagram, the set of points representing all complex numbers z satisfying the following inequalities    
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Hence, find

(i) the maximum value of 
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       [1]
(ii) the exact range of values value of 
[image: image28.wmf]z

.                                
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	[image: image249.wmf]m
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(i) 
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5  The diagram shows the graph of 
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 are denoted by a and b where a < 0 and b > 0.   
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(i) Find the values of a and b, each correct to 3 decimal places.
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The real numbers 
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(ii) Using the result in (i), show that if the sequence converges, it will converge to either a or b.
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(iii) By considering 
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	Solution

(i) Solving 
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a = –0.810    ,  b = 3.868
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6 The diagram below shows the cross-section of a cylinder of radius x that is inscribed in a sphere of fixed internal radius R. Show that 
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, where A is the curved surface area of the cylinder.  Prove that, as x varies, the maximum value of A is obtained when the height of the cylinder is equal to its diameter.






[8]



       
Solution:

Let h be the height of the cylinder.


By Pythagoras’ theorem,
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For stationary value of A, 
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Therefore  
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Hence, when 
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7 Let f(r)
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(i) Show that
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(ii) By using the result in part (i), show that 
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Solution

 (i)
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(shown)
8 (a)
Express 
[image: image91.wmf]1

2

(34)

x

+

  as a series of descending powers of x, up to and including the third non-zero term, simplifying the coefficients. State the set of values of x for which the series expansion is valid. 
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(b)
Given that 
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Hence, find the Maclaurin’s series for y, up to and including the term in 
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Expansion is valid for
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8(b)

[image: image100.wmf](sincos)sincos

xxyxx

-=+




Differentiate wrt x,
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9 The parametric equations of a curve are given by
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       [5]
(ii) Sketch the curve and find the value of the area bounded by the curve, the lines 
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Solution:
	(i) 
[image: image122.wmf](

)

2

1

2

4

t

xet

=-



 EMBED Equation.DSMT4  [image: image123.wmf](

)

(

)

22

d11

221

dt42

tt

x

ee

Þ=-=-




[image: image124.wmf]t

ye

=



 EMBED Equation.DSMT4  [image: image125.wmf]d

dt

t

y

e

Þ=



Thus, 
[image: image126.wmf]d

d

y

x

= 
[image: image127.wmf]d

d

d

d

y

t

x

t

=
[image: image128.wmf](

)

2

2

2

1

1

1

2

tt

t

t

ee

e

e

=

-

-




[image: image129.wmf]2

22

22

22

dd2

d

d1

(1)(2)d

2

d

(1)

t

t

tttt

t

ye

x

xe

eeeet

x

e

æö

=

ç÷

ç÷

-

èø

--

æö

=

ç÷

-èø




[image: image130.wmf](

)

22

222

2

23

(1)(2)2

2

(1)1

421

(1)

tttt

tt

tt

t

eeee

ee

ee

e

--

æö

=

ç÷

--

èø

-+

=

-
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10 (a)

Find 
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(b)
Use the substitution 
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(c)
Show that
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Solutions:
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10(c)
Show that
[image: image163.wmf]2

(2)ln(2)d

xxx

++

ò


[image: image164.wmf][

]

3

1

(2)3ln(2)1

9

xxc

=++-+

.  Hence find the exact value of
[image: image165.wmf]3

2

0

2

(2)ln(2)d

xxx

-

++

ò

.

[image: image254.png]




[image: image166.wmf]2

(2)ln(2)d

xxx

++

ò





[image: image167.wmf]33

111

(2)ln(2)(2)d

332

xxxx

x

=++-+

+

ò







[image: image168.wmf]32

11

(2)ln(2)(2)d

33

xxxx

=++-+

ò





[image: image169.wmf]33

11

(2)ln(2)(3)

39

xxxc

=++-++








[image: image170.wmf][

]

3

1

(2)3ln(2)1

9

xxc

=++-+





[image: image171.wmf]3

2

0

2

(2)ln(2)d

xxx

-

++

ò





[image: image172.wmf]3

2

10

22

1

(2)ln(2)d(2)ln(2)d

xxxxxx

-

--

=-+++++

òò









[image: image173.wmf][

]

1

3

3

2

1

(2)3ln(2)1

9

xx

-

-

ìü

=-++-

íý

îþ


[image: image174.wmf][

]

0

3

1

1

(2)3ln(2)1

9

xx

-

ìü

+++-

íý

îþ





[image: image175.wmf]111

3ln()1

9722

71

ln(2)

7224

éù

æö

=----

ç÷

êú

èø

ëû

=-


[image: image176.wmf](

)

81

3ln(2)1

99

247

ln(2)

99

éù

+-+

êú

ëû

+-





=
[image: image177.wmf]2149

ln(2)

872

-









11 The curve C has the equation y = 
[image: image178.wmf](
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The line y = 3x – 5 is an asymptote to the curve C whose equation is y =
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(i) By rewriting
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 is a polynomial of x and k is a constant, or otherwise, show that a = 3 and b = 3d – 5.


       [3]
(ii) Show that C has two stationary points if and only if c > –5d.

       [3]
(iii) Hence, using the minimum value of c and finding the value of b, sketch the curve when d = –1. Your sketch should include all asymptotes, stationary points and axial intercepts if any.







       [4]
(iv) Find the equations of asymptotes when C undergoes transformation from 
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Solution
(i) 
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By comparing coefficients, a = 3 and b = 3d – 5 (Shown)




(ii) 
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For stationary points, 
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For 2 stationary points, 
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(iii) When d = –1, c > 5

Therefore the minimum value of c is 6

b = 3(–1) – 5 = –8

Hence sketch the graph of 
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Both asymptotes - 



Both turning points - 


Axial intercept, (0, -6) - 


Shape - 



(iv) When 
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1. Transformation of 3 units in the positive x-direction

2. Scaling of factor 2 in the positive y-direction

Oblique asymptote:
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Vertical asymptote:
 x = 1 + 3 = 4





    
12 (a)
Relative to the origin O, position vectors of A, B and C are a, b and c respectively where a, b and c are non-parallel vectors. D is the mid-point of AB and E is the point of trisection of  AC nearer C. The line BE meets line DC at point F. Show that the position vector of F is 
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Solution:

By Ratio theorem, 
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Since a, b and c are non-parallel vectors, 


[image: image207.wmf](

)

(

)

2111

;1;11

3322

mlmlml

==--=-

                           



[image: image208.wmf]31

,

42

ml

Þ==






[image: image209.wmf](

)

1

2

4

OF

\=++

abc

uuur

  (shown)



    
 


(b)
The plane 
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 has equation  r
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. The line l passes through the points P and Q with position vectors 
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(i) The foot of the perpendicular from P to the plane 
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is given by the point  F(6,5,1). Verify that Q is a point on 
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 and hence find a vector parallel to the reflection of l in 
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(ii) The plane 
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contains the line l and is perpendicular to 
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. Show that the equation of 
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(iii) Given that the plane
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has equation r
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	Solution:

11(b)
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l :   r  = 
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 Since position vector of Q satisfies equation of 
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, Q lies on 
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Using midpoint theorem, 
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A vector // to the reflection of l in 
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(ii)  Normal to 
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Since P lies in 
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(iii)      
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   No solution. 

The 3 planes form a infinite (right angle) triangular prism.


End of Paper
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