A LEVEL MATHEMATICS QUESTIONBANKS

DIFFERENTIATION 1


1.
a)
Given y = 3x

( 2
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i) 
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ii) the value of 
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b) 
Given y = 
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i) determine 
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ii)
find the exact value of 
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 when x = 
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2.
Given f(t) = 2t3 2 ln t  3et, determine f ((2) correct to 3 decimal places
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3.
A particle P is moving in a straight line. The displacement, s metres, of P from a fixed point O in the 


line at time t seconds is given by  s = 3(t – 1)2

a)
Find the velocity of the particle when t = 1.5
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b)
Show that the particle’s acceleration is constant
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4.
The equation of a curve is y = 3x2  2x + 1. 


a)
Determine the gradient of the curve at the point Q on the curve where x = 1
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b)
Find the coordinates of the point R on the curve at which the gradient is –14
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5.
A curve has equation: y = 3 ln x 
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+ 5, where x > 0


a)
Find the gradient of the curve at the point where x = 1
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b)
Show that 
[image: image10.wmf]dx

dy

 > 0 for this curve
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6.
Given that y = 
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a)
find, to 4 significant figures, the value of 
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dy

when  = 1.5
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b)
find the value of ( for which 
[image: image14.wmf]q

d
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= 0, giving your answer as a natural logarithm
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7.
A curve C has equation y = 4 ln x + 2,  x > 0


Find the coordinates of the point on C at which
[image: image15.wmf]dx

dy

= 4e-2
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8.
a)
Determine the coordinates of the turning point on the curve y = 3x2 – 4x + 2



and find whether it is a maximum or minimum point
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b)
Hence 



i)
state the range of the function f(x) = 3x2 – 4x + 2    x( IR
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ii)
state the number of solutions of the equation f(x) = 0
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9.
a)
Determine the coordinates of the turning point on the curve  y = x(6  x) 



stating whether it is a maximum or minimum point. 
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b)
Hence sketch the curve
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c)
Using your sketch, find the range of the function f(x) = x(6 – x)     0 ( x ( 7
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10.
a)
Sketch a graph of y = 3 ln 2x stating the coordinates of any intersection points with the axes. 





[2]


b)
Determine the gradient of the tangent drawn to the graph at x = 1
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11.a)
Given that y = 
[image: image16.wmf]x
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 express y in the form Px + Q + Rx-1 where P, Q and R are constants to be determined
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b)
Hence find 
[image: image17.wmf]dx

dy

when x = 2.
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12.
Resistance to motion F of a moving vehicle is given by F = 
[image: image18.wmf]v
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where v is the speed of the vehicle.


a)
Find the value of v and the value of F when 
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b)
Determine whether the value of F which you have found is a maximum or a minimum.
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13.
The curve C has equation y = (x + 2)2 (x – 3)


a)
Write down the coordinates of the points at which this curve crosses the coordinate axes.
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b)
Find the coordinates of the turning points of this curve, and determine their nature
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c)
Hence sketch the curve
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d)
Write down the number of solutions of the equation 18 = (x + 2)2 (x – 3)
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14.
A sector of a circle of radius r subtends  radians at the centre of the circle.

[image: image1.wmf]x



a)
Write down expressions for the perimeter P, and the area A of the sector.
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b)
Given the perimeter is 30 cm, show that A = 15r – r2
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c)
Given that the radius of the circle can vary, obtain the maximum value of A and prove that it is a maximum.
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15.
A right circular cone has a base diameter of 12 cm and a height of 8 cm. Inside it, resting on its base and touching its sides, is a cylinder of height H and radius R, as shown :



a)
Using similar triangles or otherwise, express H in terms of R
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b)
Hence show that the volume of the cylinder is given by V = 
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[2]


c)
Given that R can vary, obtain the maximum volume of the cone in terms of ( and prove it is a maximum
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16.
A given length of chain fencing is to be used to enclose a rectangular sheep-pen. Use calculus to:


a)
show that the shape producing the maximum area sheep-pen is a square if the chain fencing 



must enclose all four sides
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b)
show that the shape producing the maximum area sheep pen is a rectangle whose length 



is twice the width when an existing straight wall is used for one side of the pen.
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17. The rectangular box shown has a base of dimensions x ( 3x and a height of h. Its surface area is 1240 cm2.



a)
Show that its volume, V is given by V = 
[image: image21.wmf]4
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b)
Use calculus to find the value of x for which the volume is maximum, giving your answer to 3 decimal places.
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c)
Find the maximum volume, giving your answer to 2 decimal places.
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d)
For a box with this maximum volume, find the length of a long diagonal, giving your answer to 



1 decimal place.
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18.
The radius r centimetres of an expanding circular ink blot at time t seconds is given by r = 2e0.02t

a)
Find the rate of change of r at the instant when t = 50ln2
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b)
Express the area A cm2 of the blot at time t seconds in terms of t
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c)
Find the rate of change of the area of the blot at time t = 3, giving your answer correct to 



3 significant figures.
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19.
A tin without a lid is in the form of a cylinder of radius r and height h. Its volume is 250( cm3

a)
Show that its external surface area is given by A = (r2 + 
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b)
Given that r can vary, find the minimum external surface area of the tin to 3 significant figures 



and prove it is a minimum
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20.
A particle P moves in a straight line. The displacement x metres of P from a fixed point O in 


the line at time t seconds is given by x = 
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, where t > 0


a)
Find the velocity of P at time t seconds
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b)
Show that P comes to instantaneous rest in the interval 3 < t < 4
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c)
Explain what happens to P after this instantaneous rest





[1]

21.
The curve C has equation y + 2 = 3x2.  Show that the tangent to C at the point on C where x = 
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is parallel to the line 3x – y = 11.
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22.
Differentiate with respect to x :


a)

[image: image25.wmf]3

2

x

3

1

x

2

1

+






[3]


b)
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23.
Given that y = 2x3 – 3x2 – 12x + 21, by considering 
[image: image27.wmf]dx

dy

 show that y > 0 for all positive values of x.





[9]

24.
a)
Sketch the curve C with equation y = (1 – x2)(1 – 4x) showing the coordinates of the points 



at which C meets the coordinate-axes.
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b)
Determine the coordinates of the points on C where the gradient of C is



i)
zero
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ii)
stationary
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25.
The curve with equation y = 
[image: image28.wmf]x

15

meets the line y = x – 2 at the points A and B, where A is in the first quadrant.


a)
Determine the coordinates of A and B.
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b)
Find equations for the tangent and the normal to y = 
[image: image29.wmf]x
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at the point A.
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26.A cylindrical tin with a lid is required to have a volume of 1000cm3.


Find the minimum area of thin sheet metal needed to construct the tin.
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