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Vectors 1

1.
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Two vectors a and b are shown above.  Show in a diagram a + b,  a – b  and b – a 

If a has components (3, 4, -1) and b (2, 4, 1), find the components of a + b,  a – b  and b – a
 

2.                   Show that P(3,4,-1), Q(-9,-2,3) and R(9,8,11) are vertices of an isosceles triangle.

3.         If 
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 represent the vectors 
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  respectively,

              show that S coincides with P, and that triangle PQR is right angled.

4.         A point P lies on the line AB.  Find the coordinates of P if:

 
a)       A is (1,0,2) and B is (5,4,10) and AP:PB = 3:1

b)       A is (3,-2,0) and B is (3,-2,3) and AP:PB = 3:2

5. P is the point 
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, Q is (1,0,0) and R is (2,5,2).  Show that P,Q, and R are collinear, and find S such that
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  (be careful of the directions of the vectors)

6.                   The vertices of a triangle are P(-2,-2,-2), Q(1,-2,1) and R(1,0,-1).  S divides PQ in 

the ratio 2:1

a)       Find the coordinates of S

b)       Show that triangle QSR is right angled

7.                   The points A(-1,5,4), B(2,-1,-2) and C(3,p,q) are collinear. 

a)       Find the ratio in which B divides AC
b)       Find p and q.

 

Vectors 2

1.                   P is the point (0,2,4), Q(1,3,5) and R(-2,0,-4).  If 
[image: image6.wmf]QP

 represents a and 
[image: image7.wmf]QR

 represents b use components to calculate  a.b  
 2.                   P is the point (1,2,-3) and Q is (11,-3,7).  PQ is divided internally at R in the ratio 3:2.
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 represents a and 
[image: image9.wmf]RQ

 represents b.  Calculate:
a)       the coordinates of R


b)       the components of a and b
c)       a.b
3.                   Show that the angle between the vectors i – j + 2k  and  i + k  is exactly 
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4          Find the coordinates of the point R which divides the line joining P(-2,-1,3) and Q(4,2,3) in the ratio 2:1

            If S is the point (3,-1,1), show that angle  PRS is a right angle by

a)       the scalar product

b)       the converse of Pythagoras' Theorem

 

5.         Given that the angle between the vectors 2i – j + 3k and i + 3j –pk is
[image: image11.wmf]3

p

, find p.

The Wave Function
 1.           Express f(x) = sin(x) - [image: image12.png]


cos(x) in the form ksin(x-a)0   0 < x < 3600 and hence solve for f(x) = 1
 
2.                   Express f(x) = cos(x) – sin(x) in the form ksin(x-a)0  0 < x < 2 [image: image13.png]


and hence solve for f(x) = -1
 
3.                   Find the maximum and minimum turning points of  y = 3cos(x) + 4sin(x) + 5

4.
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            If the perimeter of this triangle is 20cm, show that
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     and find the minimum value of h
 
 
5.                   In a certain sea port the height of the water above the mean height is given by the formula: 
h = 20(2sin30t + cos30t)
               where t is the time in hours after midnight.
 
            By first expressing h in the form kcos(30t – a), find the times of high and low tide for the first day.
Further Calculus1

Differentiate the following with respect to x, and leave the answer with positive indices.

 1.        
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2.              [image: image17.png]Jeos(x]





3.            1 – 2sin2(x)

4.         Show for the curve  y = cos2(x)   that 
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  and find the equation of 
the tangent to y when 
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5.                   Show that the function f(x) = 2cos(x/2) + x  is never decreasing, and find any stationary points in the interval 0 < x < [image: image20.png]27



.  What kind of S.P’s must it be?

Further Calculus 2

Evaluate the following:

1.  [image: image21.png]4
] = b
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2.             [image: image22.png]34
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3.     [image: image23.png]34
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4.                   Find the area bounded by the curve y = sin(3x) and the x-axis, from x =  0 to x = π
 

 

5.         Find the area bound by the y-axis, the curve y = cos(2x) and the curve y = sin(x) for  0<x< [image: image24.png]



 

Logs & Exponentials 

1.                   Find the value of x in each of the following:

a)         x = log22           b)         log2x = 5           c)         -2 = log3x
2.                   Find the value of:  a)    log381               b)  log41                 c)  log5( [image: image25.png]


)

 

3.                   Simplify:   a)      log105 + log1010 – log10(1/2)
b)      log 5 + log 6 – log10 + log(1/3)

         c)         log39 – log3(1/3)

 

 4                     Solve for x:     a)      log(x + 1) + log(x – 1) = log3
   b)      log5(x + 1) + log5(x – 3) = 1

    c)         2log2x + log22 = 7
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 5.
      

 

 Find the relationship between x and y.
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6.

 

 Find the relationship between x and y.

 

            

 7.                The population of a certain city is 80 000.  Assuming that the growth is exponential, the population P after t years is given by:      P = 80 000(1.2)0.1t
a) Find the population after 20 years

b) How long does it take for the population to double?
Practice Assessment 
Outcome 1

1a. A, B, and C have coordinates (6, 1, -3), (5, 0, -2) and (2, -3, 1).

(i) Write down the components of AB (1)

(ii) Show that the points A, B and C are collinear. (3)
1b. The point E divides the line D(5,2,1) F(9.10,13) in the ratio 1:3 .

      Find the coordinates of E. (3)


2. The diagram shows the triangle where
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a) Find the value of 
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b) Use the result of a) to calculate the size of angle TRS. 
Outcome 2

3.
 a) Differentiate     -5cos(x) with respect to x 
 b) Given that y = ⅓sin( x )  find  
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4. Find f ’(x) when f(x) = (x + 7)-4
5. a) Find 
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b) Integrate  - ⅔cos( x )  with respect to x 
    c) Evaluate  
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 EMBED Equation.3  [image: image33.wmf]
Outcome 3

6. a) Simplify logb10 + logb3               b) Simplify 6log42 - log48
7. a) If x =
[image: image34.wmf]6
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  find an approximation for x (1)
    b) Given that log10x = 4.9 write down an expression for the exact value of x. 
     c) If y = 103.7 find an approximation for y
Outcome 4

8. Express 4cosxº + 5sinxº in the form kcos(x – a)º where k > 0 and 0 < a < 360º
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