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1. A line segment joins points A(2,2) and B (8,6).   

Find the equation of the perpendicular bisector of line AB 

 

3 

 

 
2. 

 A and B are acute angles such that tanA = 
2

7
   

 

Find the exact value of  (i) Sin 2A 

    (ii) Cos 2A   
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3. (a)  Express   x4 – x  in its fully factorised form 

 

(b) Hence or otherwise state the coordinates of the x and y-intercepts  

     for the curve y = x4 – x   

 

5 

 

1 

4. Solve   2sin 3x – 1 = 0 in the interval  0 ≤ x ≤ 180°   3 

 

 

 

5. In    Differentiate )6sin( 2x  with respect to x 2 

 

 

6. Solve  1,1)1(log)1(log 33  xxx   4 

 

 

 

7.   T    For all points on the curve  y  =  f(x),  f’(x) = x2 – 6  

 

         If the curve passes through the point  (3,-5), find the equation of the curve 

 

 

 

4 

 

 

8. 
(a) Show that  xxx 2sin1)sin(cos 2   

 

(b) Hence find    dxxx 2)sin(cos  

2 

 

 

3 

 

 

 



 answers  

1. Midpoint of AB is (5,4),  mAB = 2/3,  mperp = -3/2 ,   

equation of perpendicular bisector is   y – 4 = -3/2(x – 5)   or  2y + 3x = 23 

2. sinA = 
11

7 , cosA = 
11

2  sin2A = 2sinAcosA = 
11
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2   

    cos2A = 2cos2A - 1 =   
11

3
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



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3. x4 – x = x(x3 – 1)    using synthetic division for x3 – 1 

 

1      1      0     0   -1  No remainder, (x - 1) is a factor 

        0      1     1    1       x(x3 – 1) = x(x – 1)(x2 + x + 1)  fully factorised 

       1      1     1   0  intercepts are (0,0)  and (1,0) 

 

4. sin3x = ½   →      3x  =  30°, 150°, 390°, 510° → x  =  10°, 50°, 130°, 170° 

5. 
)6cos(1212)6cos( 22 xxxx

dx

dy
  

 

6. 24313)1()1(1)1()1(log 221

3  xxxxxxx  

                    x > 1,  so x = 2 

7. 
  dxxy 62

   →   cxxy  6
3

1 3
→    4)3(6)3(

3

1
5 3  cc  
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3

1 3  xxy   

8a )sin)(cossin(cos)sin(cos 2 xxxxxx   

       =  xxxx 22 sincossin2cos   

       =  xxxx cossin2sincos 22   

       =  xx cossin21  

       =  x2sin1   as required 

 

8b   dxxx 2)sin(cos  =   dxx2sin1  

    =  cxx  2cos
2

1
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1. Triangle ABC has vertices A(4,-1,2), B(13,2,-10) and C(15,3,-5) as 

shown. 

Point D lies on side AB. 

 

 

 

 

 

 

 

 

 

 

 

(a) Given that D divides the line AB in the ratio 2:1, show that D has 

 coordinates (10, 1, –6).       

   

(b) Hence calculate the size of angle CDB.  
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2. The diagram shows a sketch of the graph y = x3 – 9x + 4, with two 

parallel tangents drawn at P and Q 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Find the equations of the tangents to the curve y = x3 – 9x + 4  

which have a gradient of 3 

(b) Show that the shortest distance between the tangents is 
5
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A(4,-1,2) 

B(13,2,-10) 

C(15,3,-5) 

D 

y 

x 

P 

Q 



3. Calculate the value of k so that the graph of  y = kx2 – 8x +k does not cut 

or touch the x-axis 
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4. Given that  two functions are defined by 



f (x)  2x 1 and 3)( xxg  , evaluate 

 

   dxxfg
2

1
))((   

 

 

 4 

5.         A curve has equation  y = 7sinx – 24cosx 

 

(a) Express in the form  ksin(x - a),   0 ≤ x ≤ π/2   

 

(b) Hence find, in the interval  0 ≤ x ≤ π,  the x-coordinate of  

the point on the curve where the gradient is 1  

 

 

4 

 

3 

 

 

6.         The results of an experiment give the graph shown below 

 

 

 

 

 

 

 

 

 

 

 

 

(a)   The graph passes through the points (-3,0) and (0, 1.8) 

  Write down the equation of this line in terms of  xelog  and 

yelog  

 

(b)    Show that x and y satisfy a relationship in the form  
baxy ,     

   stating the values of a and b  
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x 

y 
y = kx2 – 8x +k 

yelog  

 
1.8 

-3 O 
xelog  



Answers 

1a 

d  =  a  + ⅔
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   →   D =  (10, 1, -6) as required 
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DADC 13


DBDC   30|| 


DB  26|| 


DC  

3026

13
cos CDB ,  angle CDB is 62° 

2a 
 93 2x

dx

dy
   → 393 2 x    →    0123 2 x  →    3(x - 2)(x + 2) = 0 

 

P(-2, 14),  Q(2, -6)  Tangent at P is y = 3x + 20 Tangent at Q is y = 3x - 12 

 

2b Shortest distance is along a line perpendicular  

  to both tangents with a gradient of -⅓ 

Equation of perpendicular line is  

 

 

          y = -⅓x 

 

Point of intersection with tangent through P is   -⅓x = 3x + 20,   10x = -60   (-6, 2)  

Point of intersection with tangent through Q is   -⅓x = 3x - 12,   10x = 36   (18/5, -6/5)  

Distance between these points is  
5
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3. For the quadratic not to touch the x-axis,  b² - 4ac < 0     

64 – 4k2 < 0 → 4(4 – k)(4 + k) < 0 → k < -4,  k > 4 

4. 
3)12())((  xxfg , so   

2
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3)12( dxx
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5a ksinx cosa – kcosx sina,   kcosa = 7,  ksina = 24,    k = 25,  a = 1.29  25sin(x - 1.29) 

5b 
 1

dx

dy
   → 1)29.1cos(25 x    →   x – 1.29  = 1.53,  4.75      x = 2.82 , 6.04 

6a 
8.1log

5

3
log  xy ee  

6b baxy →  b

ee axy loglog  → b

eee axay logloglog  →  xbay eee logloglog   

From part (a)  
5

3
b   and 8.18.1log eaae      

5/38.1 xey  

   
 




