
     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prelim Examination 2014 / 2015 

(Assessing Units 1 & 2) 

MATHEMATICS 

 
Advanced Higher Grade  

 

Time allowed    -    3 hours 

Read Carefully 
 
1. Calculators may be used in this paper. 
2. Candidates should answer all questions 
3. Full credit will only be given where the solution contains appropriate working 

 



     

 

 

 

1. (a)  Given ,  where ,   obtain       3 

 

 (b) For                            ,  where   determine  in simplified form.    3 

 

 

 

 

2. Find              3 
          

 

 

 

3. Identify the locus in the complex plane given by .                3 

 

 

 

 

4. The system of equations 

 

    

 -2x + 3y  +     z = 7 

                x  - 2y   -   2z = -3 

                   2x  - 2y  + 2t z = 10 

 

 has no solution. 
 

Use Gaussian elimination to find the value(s) of t.       5 

 

 

 

 

5. Determine whether the function f(x) = x
4
sin2x is odd, even or neither. 

 Justify your answer.           3 

 

 

6. Write down the general term of the binomial expansion of .
4

2

6

2

2











y
x   

 

 Hence use your expression to find the coefficient of .
8

4

y

x
      5 

 

 

 

 

7. 

 

 

 

Answer all the questions. 

 



     

 

8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. A curve is defined implicitly by the equation .54 yxxy eee    

 

 Find an equation, in terms of x and y, for .
dx

dy
       4

         

 Hence find the gradient of the tangent to the curve at the point (1, 0).    2 

 

 

 

 

10. Express   
i

i
iiz






1

22
231  in the form bia   where a and b are real numbers.  3 

 

 

 

 

11. Use induction to prove that  
2

1

3 1
2 












n
n

r
n

r

 for all integers .1n     4 

 

 

 

 

 

12. (a) The first term of an arithmetic sequence is 54, the last term is 19 and the sum  

of the terms of the sequence is 219.  

 

Find the number of terms and the common difference.                       3 

 

     

 (b) The sum of the first and second terms of a geometric sequence is 1500, and the  

sum of the third and fourth terms is 375.  

 

Find the two possible values of the common ratio and the corresponding values  

of the first term.           4 

 

Find the sum to five terms of both of the series.            2 



     

 

13. (a) Express 
24

1

y
in the form ,

22 y

B

y

A





 where A and B are constants.   2 

 

(b) Find  dxx2sec .          1 

 

(c) Hence find the particular solution of the equation ,
cos

28
2

2

x

y

dx

dy 
   

given that   .0 3
2y           7 

 

 

 

 

14. Show that iz 21  is a root of the equation .020892 234  zzzz     2 

 

 Write down a second root of the equation.        1 

 

 Find the other two roots of the equation.        3 

 

 

 

 

15. Given that  ,,216 2
1 xxy

x

 use logarithmic differentiation to find a formula for  

dx

dy
 in terms of x.             4 

 

 

        

 

 

16. Use the substitution  sin5
2x  to show that  
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254 2
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x
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17. Part of the graph of the function  f(x) = ,,
122

tx
tx

x





 is shown below.  

 

The graph has a vertical asymptote with equation x = 2, a non-vertical asymptote l  

and crosses the y-axis at the point P. The points Q and R are the stationary points of the graph. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Write down the value of t.          1 

 

 (b) Determine algebraically the equation of the non-vertical asymptote, l.   3 

 

(c) Write down the coordinates of the point P where the graph of  f crosses the y-axis.  1 

 

(d) Use calculus to find the coordinates and nature of the stationary points Q and R.  5 

 

(e) State the coordinates of the stationary points of the graph with equation 

 

      .1)(2)(  xfxh       2 

 

 

 

 

 

 

 

 

 

 

[END OF QUESTION PAPER] 
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Marking Scheme – Advanced Higher Grade 2014 / 2015 

Prelim (Assessing Units 1 & 2) 

 

 Give one mark for each  Illustrations for awarding each mark 
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 Give one mark for each  Illustrations for awarding each mark 

4 ans: 2t                                         5 marks 

                                              

  correct augmented matrix 

 

 

 

  correct modified system 

 

 

 

  correct upper triangular form 

 

 

  correct equation 

  correct answer 
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Q10 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 ans: 12,288                                           5 marks 

 

 correct general term 

 

 

 

  simplifies correctly 

  simplifies correctly 

  correct value for r 

  correct answer 

 

 

 

 

 
r

r

xy
yx

r 














 

2

62 4
2

6

 or 

 
r

r

xy
yx

r



















6

2

2 4
2

6

 

(Ignore appearance of  



6

0

...
r ) 

  rrr or   66 242  or  rrr or  126 242   

 
rr yx 36312 
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12363  rr yx  
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93  yx ) 

                                          

 

 

 

 

 



     

 

 Give one mark for each  Illustrations for awarding each mark 

7 
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 Give one mark for each  Illustrations for awarding each mark 

9 
ans: 

yxy

xyx

exe

yee

dx
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5
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                           4 marks  

                                        

 starts correctly  

 

 continues correctly 

 

 differentiates correctly 

 

 simplifies correctly 

 

ans: 436
3

2 4 e                                   2 marks 

 

 substitutes correctly 

 correct answer 
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10 ans: i75                                             3 marks 

 

   knows how to deal with quotient 

   finds product correctly 

   correct answer 
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  i55  

  i75  

11 ans: Proof                                             4 marks                                                  

                                       

  starts correctly: proves result is true for n 

= 1 

 

  states correct assumption for n = k 

 

 

 

  continues proof correctly 

 

 

 

 

 

 

 

 

  completes proof correctly 

 

 

 

 

 

    1RHSLHS  True for n = 1 

 

  Assume for n = k;  

i.e. that 
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  Since result is true for n = 1 and, since 

(result is true for n = k)    

(result is true for n = k + 1), the result is true 

for all integers 1n  

 

 

 

 



     

 

 Give one mark for each  Illustrations for awarding each mark 

12 (a) ans: 7&6  dn                              3 marks 

 

  starts to substitute correctly into correct    

formula 

  correct number of terms 

 correct common difference 

 

 

    dn
n

1108
2

219   

  6n  
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12 (b) 

  
ans: 3000
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1
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1
&
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2

1
55  SrSr  

                                                              6 marks                         

 

 starts process correctly  

 continues process correctly 

 

 correct values for r 

 

 correct values for a 

 

 finds sum correctly 

 

 finds sum correctly 

 

 

 

 

 

 

 

 375&1500 32  ararara  
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 Give one mark for each  Illustrations for awarding each mark 

13 (a) 
ans: 

   yy 


 24

1

24

1
                       2 marks 

                                                                                                    

  correct answer 

 

  correct answer 
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13 (b) ans: Cx tan                                         1 mark 

                                                                                                       

  correct answer 

 

 

 

   Cx tan  (accept xtan ) 

 

13 (c) 
ans: 

x

x

e

e
y

tan

tan

21

24




  or equivalent        7 marks 

                                    

           

  rearranges correctly 

 

  substitutes correctly 

 

  integrates correctly  

 

  rearranges & starts to solve correctly 

 

  correct general solution 

 

 

  substitutes & starts to evaluate correctly  

  solves correctly 
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 Give one mark for each  Illustrations for awarding each mark 

14 

 

ans: Proof                                             2 marks 

 

   starts to show that i21  is a root correctly 

 

   completes proof 

 

 

ans: i21                                               1 mark 

 

   correct answer 

 

 

ans: i2                                                3 marks 

 

 

   starts correctly 

 

 

   continues correctly  

   finds correct roots  
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      (or equivalent) 
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15 
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1
6ln216      4 marks                                             

                                                               

    starts correctly  

    manipulates correctly 

 

    differentiates correctly 

 

    correct answer 

 

 

 

  xy x 216lnln   
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16  ans: Proof                                             6 marks                                                  

 

  substitutes correctly 

 

 

 

 

  changes limits correctly 

 

  simplifies correctly 

 

  integrates correctly 

 

  substitutes correctly 

 

 

  simplifies correctly 
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 Give one mark for each  Illustrations for awarding each mark 

17(a) 

 
ans:  2t                                               1 mark 

 

  correct value 

 

 

  2t    

 

17(b) 

 
ans: 2 xy                                        3 marks 

 

  correct method 

  continues correctly 

  correct answer 

 

 

 122 2  xx  

 
2
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 2 xy  

 

17(c) ans:   6,0 P                                          1 mark 

 

  correct coordinates 

 

 

   6,0     

 

17(d) 
ans: 

 
  ..12,6

&..4,2

PMinimumTR

PMaximumTQ




    

                                                              5 marks                                              

  differentiates correctly 

  solves 0)(  xf  correctly 

 correct y-coordinates 

 

 

 correct formula for second derivative 

 

 correct nature of both points 
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      )6(f   > 0 ..PMinimumT  

 

17(e) ans:    23,6,7,2                              2 marks 

 

  correct point  

  correct point 

 

 

 

  7,2  

  23,6  

 

 

 

 

TOTAL MARKS = 100 

 

 

 

 
 

 

 

 


