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Section A [ 45 marks] 

Answer all  questions in this section 

 

1.         Solve the simultaneous equations 

              

    (    )    

                                                                                                                                       [6 marks] 

2. The nth term of a geometric series is     , where       (
 

 
)
 

. 

 (a) Find the value of     and the value of     .    [2 marks] 

 (b) Find the sum to infinity of the series.     [2 marks] 

 (c) Find the smallest value of  k for which      [3 marks] 

∑       

 

   

 

              

3. (a) Given that the matrices   (
   
   
   

) and   (
     
    
    

), show that  

PQ = kI, where k is a constant and I is the 3 X 3 identity matrix. [5 marks ] 

    (b) Hence, determine    .       [4 marks ] 

 

4. (a) Show that (   )  can be expressed in the form       , where b is an integer.   

[2 marks] 

(b) It is given that      is a root of equations              , where p and q are real 

numbers. 

 (i) Show that         and find the value of q.   [4 marks] 

 (ii) Given that       is also a root of           , find a quadratic factor  

  of              with real coefficients.   [2 marks] 

 (iii) Find the real root of equation                [2 marks] 

 

5. The ellipse D has equation   
  

  
 
  

 
   and the ellipse E has equation  

  

 
 
  

 
   

 (a) Sketch D and E on the same diagram, showing the coordinates o the points where  

  each curve crosses the axes.      [3 marks] 

 (b)  The point S  is a focus of  D  and the point  T  is a focus of  E.  

Find the length of ST.       [4 marks] 
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6. It is given that the equation of a plane and a straight line are                

                     
   

 
 

 

  
 
   

  
 respectively. 

 Find  

 (a) the intersection point.       [4 marks ] 

 (b) the angle        [2 marks ] 

 between the plane and the straight line. 

 

 

Section  B [ 15 marks ] 

Answer any one question in this section . 

  

7. (a) Expand   
 

(    )√    
 in ascending powers of    up to and including the terms in    .

           [5 marks] 

State the range of values o   for which the expansion is valid.  [2 marks]

 Using  
 

  
 , find the approximation of √  in the form 

 

 
 , where   and   are 

positive integers.       [3 marks] 

 (b) Solve the equation √       √         [5 marks] 

 

8. (a). Given that the equation of circle is                      

State  

(i) the centre 

(ii) the radius  

of the circle.         [ 4 marks ] 

 

    (b). Show that the straight line           touches the circle                     

            [ 4 marks ] 

     Sketch the straight line           and the circle                    on the 

same graph.         [ 3 marks ] 

 Hence, find the point where the line touches the circle.    [ 4 marks ] 

 

 

-----------END OF QUESTIONS---------- 
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MARKING SCHEME OF MATHEMATICS T 954/1 2019 

No of 
Question 

Marking Scheme Mark 

Q1  Solve the simultaneous equations 
           =4 

    (    )    

                                                                                                                                                  [6 marks ] 
 

               

      
     

     
   

    
  

 
=8 

       …….(1) 

 

 
             (    )    

       …….( 2) 

         ( )    ( )  
(     )       

(    )    

           

 

 

 
 
M1 
 
 
M1 
 
 
 
M1 
 
M1 
M1 
 
A1-both 

 

Q2 The nth term of a geometric series is     , where       (
 

 
)
 

. 

 (a) Find the value of     and the value of     .   [2 marks] 

 (b) Find the sum to infinity of the series.    [2 marks] 

 (c) Find the smallest value of  k for which     [3 marks] 

∑       

 

   

 

 

a 
                   B1B1 

b  

    
   

  
 
 

 

       
 

 

M1 

 

 

A1 

c  

∑        ∑  

   

   

 

   

 

 

       (   (
 

 
)
   

)      

 

Smallest value of         

 

 

B1 

 

 

 

M1 

 

 

A1 
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Q4 (a) Show that (   )  can be expressed in the form       , where b is an integer.   

[2 marks] 

(b) It is given that      is a root of equations              , where p and q are  real 

numbers. 

(i) Show that         and find the value of q.           [4 marks] 

(ii) Given that       is also a root of           , find a quadratic factor  

 of              with real coefficients.                       [2 marks] 

(iii) Find the real root of equation                        [2 marks] 

 
a  (   )       ( )    ( )      

 

        

M1 Binomial 

(3 of 4 terms correct) 

A1 

b(i)            

(   )   (   )      

           ,             

 

           

 

B1 

M1( either real part or 

imaginary part) 

A1A1 

 

b(ii)  

 [  (   )][  (   )] 
         

Quadratics factor          

 

 

M1 

 

A1 

 

b(iii)            (       )(   ) 
 

Real root is     

 

M1 

 

A1 

 

Q5 The ellipse D has equation   
  

  
 
  

 
   and the ellipse E has equation  

  

 
 
  

 
   

(a) Sketch D and E on the same diagram, showing the coordinates o the points where  

 each curve crosses the axes.      [3 marks] 

(b)  The point S  is a focus of  D  and the point  T  is a focus of  E.  

Find the length of ST.       [4 marks] 

 

a  

 

 

 

 

 

D1 (ellipse D) 

D1 (ellipse E) 

D1 (all correct) 

 

3 

-3 

2 -2 

D 
E 
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Section A [45 marks ] 
Answer all questions in this section  

 
 

1. Sketch the graphs of  2sin,cos  yy for   , on the same coordinate axes. 
Hence solve the inequality  2sincos   .                                                                  [6 marks] 

 
2. The rth term , 𝑢௥,  of an infinite series is given by  

 

                𝑢௥ =  ቀ
ଵ

ଷ
ቁ

ଶ௥ାଵ

+ ቀ
ଵ

ଷ
ቁ

ଶ௥ିଵ

 

 

a) Express 𝑢௥  in the form 
஺

ଷమೝశభ , 
  ,where A is a constant.    [2 marks]                                       

b) Find the sum of the first n terms of the series and deduce the sum to infinity series.                                                                        
            [6 marks]
         

3. The matrices M and N are given by 



































acb

abc

bca

N

abacbc

cbaM

1

1

444

,

111

 
a) Show that det 𝑀 = (𝑎 − 𝑏)(𝑏 − 𝑐)(𝑐 − 𝑎),                             [4 marks] 
b) Deduce det N.                                   [4 marks] 

 
 

4. Express the complex numbers i1 and i1 in polar form for oo 3600   . Hence by using 

De Moivre’s theorem, evaluate 
 
 

.
1

1
7

5

i

i




                   [6 marks] 

 
5. The equation of a hyperbola is 𝑥ଶ − 𝑦ଶ − 4𝑥 = 0.  

a) Find the standard form for the equation of the hyperbola .State the coordinates of the 
centre and vertices of the hyperbola.       [4 marks]                                                                         

b) Determine the equations of the asymptotes of the hyperbola, and show that the 
asymptotes are perpendicular to each other.     [4 marks]                                                              

c) Sketch the hyperbola.        [2 marks]       
                                                                                                  

6. The line 𝑟 = ൭
1
2
3

൱ + 𝛾 ൭
3
𝑝
1

൱  is perpendicular to the plane 𝑟 = ൭
5
0
1

൱ + 𝑠 ൭
1

−1
𝑞

൱ + 𝑡 ൭
0
1
2

൱, 

where p and q are constants and 𝛾, 𝑠, 𝑡 𝜖 𝑅. 
a) Determine the values of p and q.       [3 marks]                                                                                 
b) Find the position vector of the point of intersection of the line and the plane.    [4 marks] 
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Section B [15 marks ] 

Answer any one question in this section  
 

SECTION B  [15 𝑚𝑎𝑟𝑘𝑠] 
Answer one question only 

 
7. The variables x, y and z satisfy the system of linear equations  

 
2𝑥 + 𝑦 + 2𝑧 = 1 
4𝑥 + 2𝑦 + 𝑧 = 𝑘 

8𝑥 + 4𝑦 + 7𝑧 = 𝑘ଶ 
 
Where k is the real constant .                   
a) Write a matrix equation for the system of linear equations .   [1 marks]  
b) Reduce the augmented matrix to row – echelon form , and show that the system of  
     linear equations does not have a unique solution .      [6 marks]                                
c) Determine all the values of k for which the system of linear equations has infinitely many 

solutions , and find the solutions in the case when k is positive.                         [6 marks]                                                                                              
d) Find the set of values of k for which the system of linear equations is inconsistent. 

            [2 marks] 

 
8. The diagram below shows a ramp with a rectangular top STUV and a horizontal rectangular 

base OPQR. The planes OPSV, ORUV and RQTU are perpendicular to the base OPQR and 
the tops STUV. 

 
 

The unit vector i and j are parallel to OP and OR respectively, and the unit vector k is 

perpendicular to the plane OPQR, where O is origin. Given that the vectorsOP ,OS and 

OU  are kii 35,8  and kj 310  respectively. 
a) Calculate the area of the triangle PSU.                   [4 marks] 
b) Find the perpendicular distance from S to the line PU.                 [4 marks] 
c) Find the equation of the plane PSU in the form dnr  .                [3 marks] 
d) Calculate the acute angle between the plane PSU and the plane OSU.  [4 marks] 

 
KERTAS SOALAN TAMAT 
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1) Sketch the graphs of  2sin,cos  yy for   , on the same 
coordinate axes. Hence solve the inequality  2sincos   .                      [6 marks] 

 

 

 

D1  
2sin  

D1 
cos  

 0cossin2cos    
 

  0sin21cos    

B1 (seen 
either 
one) 

 

2
,

2
,0cos

   
M1 

 

6

5
,

6
,

2

1
sin

   
M1 

 Inequality  







   xxxxx

6

5
,

26
,

2
:  

 
A1 

  6 marks 
 

2) The rth term , 𝑢௥,  of an infinite series is given by  
 

                𝑢௥ =  ቀ
ଵ

ଷ
ቁ

ଶ௥ାଵ
+ ቀ

ଵ

ଷ
ቁ

ଶ௥ିଵ
                                                     [6 marks] 

 

a) Express 𝑢௥  in the form ஺

ଷమೝశభ , 
  ,where A is a constant.                             [2 marks] 

 =   ଵ

ଷమೝశభ +  
ଵ

ଷమೝషభ 

 = ଵ

ଷమೝశభ +
ଵ

ଷమೝశభ.ଷషమ     

=
ଵ

ଷమೝశభ +
ଷమ

ଷమೝశభ                                                                                                                           
 

 
 
 
M1 

 =
ଵ଴

ଷమೝశభ                                                                                                            A1 

  2 marks 
b) Find the sum of the first n terms of the series and deduce the sum to infinity 

series                                                                          
First term , 𝑎 = 𝑢ଵ =

ଵ଴

ଷమ(భ)శభ   =  
ଵ଴

ଷయ =
ଵ଴

ଶ଻
                                                                                

 

Common ratio , 𝑟 =
௨మ

௨భ
=  

భబ

యమ(మ)శభ

భబ

యమ(భ)శభ

=
ଷయ

ଷఱ =  
ଵ

ଽ
                                                                          

 
 
B1 
 
 
B1 

 
=

భబ

మళ
൤ଵିቀ

భ

వ
ቁ

೙
൨

ଵି
భ

వ

   =      
ଵ଴

ଶ଻
ቀ

ଽ

଼
ቁ ቂ1 − ቀ

ଵ

ଽ
ቁ

௡
ቃ =  

ହ

ଵଶ
ቂ1 − ቀ

ଵ

ଽ
ቁ

௡
ቃ                                                    

M1A1 

 lim
௡→ஶ

𝑆
௡ୀ ୪୧୫

೙→ಮ

ఱ

భమ
൤ଵିቀ

భ

వ
ቁ

೙
൨ ୀ 

ఱ

భమ
(ଵ)ୀ 

ఱ

భమ

                                                                                           M1A1 

  6 marks 
  8 marks 
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