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Question 1

Using the chain rule  where  and  we get M1

At 

Thus the gradient of the tangent at  is 

∴ the equation of the tangent is A1

Question 2

Let 

Changing the terminals: M1

So  is equivalent to A1

Question 3

a.
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b.

parabola over domain A1

Question 4

a.

Ray starting at , at angle of  A1

Shaded region, with dotted ray starting at (2, –2) extending horizontally A1
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b.  

Standard form of circle centre 

so  is a circle with centre (0, –2) and radius 2.

OR

circle centre A1

radius = 2 A1
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Question 5

a.

correct shape and passing through A1

b. i. Equation (A) is not correct because it represents a differential equation, which does not 
depend on x. The slopes would need to be constant in the horizontal direction, for each 
value of y. A1

ii. Equation (B) is correct. It predicts that if ,  , which is observed for all the slopes 

along the line . Equation (C) does not give this result. A1

Question 6

Let 

M1 A1

Thus 
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Question 7

a. , 

A1

b. If , the resultant force 

Using 

OR
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Question 8

. A1

Question 9

a.

b.

c.

∴ PQR is an isosceles triangle. A1
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Question 10

a. The area A of the region is given by 

Notice that M1

Thus 

OR

b. M1

Thus , giving . A1
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Question 11

a. Substituting  into  gives 

Thus A1

b. Using implicit differentiation, 

M1 A1

c. At , ,

 

M1

Thus the gradient of the tangent is , giving the value for the gradient of the normal as 

 as required. A1
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