H Homework 22


Section 1: Vectors

1.
ABCD is a quadrilateral with vertices A(4,-1,3), B(8,3,-1), C(0,4,4) and D(-4,0,8). 


M is the mid-point of AB.


(a)
Find the coordinates of M.


(b)
Find the coordinates of T, which divides CM in the ratio 2:1.


(c)
Show that B, T and D are collinear, and find the ratio in which T divides BD.

2.
A(4,4,10) , B(-2,-4,12) and C(-8,0,10) are the vertices of a right-angled triangle.


Which angle of triangle ABC is the right angle?

3.
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 Show that a and b are perpendicular.

4.




This triangle is right-angled and isosceles.






The equal sides have length 2 units.
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Find the value of  
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5.
In the diagram below,
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Show that 
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6.
A, B, C, and D have coordinates (-1,3,1), (1,6,7), (0,2,5) and (1,4,10), respectively.


(a)
Find the components of 
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(b)
The vector 
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 is perpendicular to both 
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 Find p and q.


(c)
Find a vector of unit length parallel to
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Section 2: Miscellaneous

1.
Find the equation of the tangent to the curve 
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2.
For what values of x is 
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decreasing?

3.
Factorise fully 
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(a)
Find the coordinates of the points where the graph of
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meets the coordinate axes.


(b)
Find the stationary points of
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and determine their nature.


(c)
Sketch the graph of 
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5.
Find the equation of the tangent to the circle
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 at the point (4,3).

6.
(a)
Show that 
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(b)
Hence or otherwise show that 
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7.
(a)
Find the values of p and q .

       y


       
[image: image25.wmf])

3

(

+

=

x

x

y






(b)
Calculate the finite area enclosed                                              



by the three curves.





   P(p,4)
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8.
(a)
The curve has equation 
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The tangents at P and Q have gradient 3. 

Find the equations of these tangents.


  P





(b)
Show that the shortest distance between the 


tangents is 
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9.
Circles 
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 are concentric,
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 being the outer circle.
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 has equation 
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The straight line 
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 is tangent to the inner circle.


(a)
Show that the inner circle has equation 
[image: image36.wmf]22

8280.

xyxy

+-+-=



(b)
Show that the straight line 
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 is tangent to the inner circle and find the 



coordinates of the point of contact.
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