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Problem 1 [ /12 marks ]

Mathematics HL – Paper One Style Questions
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Question 36

An object whose displacement from an origin O is s metres, moves in a straight line. The 

object’s acceleration, a , is given by .

(a) (i) Using the fact that , show that , where v is the object’s velocity.

(ii) Hence find an expression for  in terms of s given that s = 0 when v = 2.

(b) Given that v > 0 and that  when s = 1, find the value of k.

Question 37

A curve C is defined implicitly by the equation .

(a) Find the equation of the tangent to C at the point where y = 0 and 0 < x < π.

(b) Find the equation of the normal to C at the point where y = 0 and 0 < x < π.

Question 38

The function g is defined by . If  has as its solution

, find the value of b.

Question 39

Consider the curve with equation .

(a) Find the equation of the tangent at the point where

(i) .

(ii) the slope is .

(b) If , find the value of k.
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(c) Find the second derivative at the point P.
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Problem 2 [ /4 marks ]
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Problem 3 [ /7 marks ]

(xy)0=
�
cos(xy)
sin(xy)

�0
y+xy 0= ¡sin2(xy)(xy 0+ y)¡ cos2(xy)(xy 0+ y)

sin2(xy)

= ¡1
sin2(xy)

(xy 0+ y)

y 0
�
x+ x

sin2(xy)

�
= y

�
¡1¡ 1

sin2(xy)

�

y 0=
¡y

�
1+

1

sin2(xy)

�
x+

x

sin2(xy)

y 0=
¡y

�
1+

1

sin2(xy)

�
x

�
1+

1

sin2(xy)

� =¡y
x

) k=¡1

2


