A LEVEL MATHEMATICS QUESTIONBANKS

DIFFERENTIATION 2


1.
The length L metres of a rod of metal at temperature ((C is given by: L = 1 + 0.0002 ( + 0.000004 (



a)
Determine the rate of change of length (in cm(C-1) when the temperature is 500( C
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b)
Given ( = 500e-0.002t, find the rate at which the rod is contracting after 10 seconds.
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2.
a)
Given y = 2​x2 sin 3x, find 
[image: image1.wmf]dx

dy
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b)
Find the equation of the tangent to this curve at the point where x = 
[image: image2.wmf]2

p
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3.
Given f(() = 3 sin 2( + 4( cos 3(, evaluate f (((),  giving your answer in terms of ,  when ( = 
[image: image3.wmf]6

p

 radians.
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4.
An alternating voltage is given by:  V = 100 sin 300t volts, where t is the time in seconds. 


a)
Calculate, correct to 4 significant figures, the rate of change of voltage when t = 0.015 s
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b)
State the first two values of t for which the voltage is maximum, giving your answer in terms of (.
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5.
a)
Using the quotient rule, show that if y = tan 2x, 
[image: image4.wmf]dx

dy

  = 2 sec2 2x. 
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Hence




b)
Calculate  
[image: image5.wmf]dx

dy

 when x = 
[image: image6.wmf]3

p

 radians.
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c)
Show the curve y = tan 2x has no turning points
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6.
a)
Determine the gradient of the curve y =  
[image: image7.wmf]1
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 at point ((2, (2)
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b)
Hence find the equation of the normal to the curve at this point, giving your answer in a simplified form.
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7.
a)
Given y = (3x2 – 1)5 find 
[image: image8.wmf]dx

dy
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b)
Differentiate y =  
[image: image9.wmf])
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c)
Differentiate y = 
[image: image10.wmf](
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8.
y = cos   sin 
0 ( ( 2(

Find the stationary values of y.
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9.
a) Determine the equation of the normal to the curve y = x2 – x – 2 at the point (2,0)
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b)
Find the coordinates of the point at which the normal meets the curve again
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10. a)
Given 3y2 – 3x3 + 1 + y3 = 0,  determine
[image: image11.wmf]dx

dy
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b)
Evaluate 
[image: image12.wmf]dx

dy

 from part a) when y = -1
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11.
The parametric equations of a curve are given by:  x = 3t – 1  and   y = 2t(t – 1)


a)
Determine 
[image: image13.wmf]dx

dy
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b)
Find the equation of the tangent at the point where x = 8, giving your answer in a simplified form.
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c)
Show that this tangent does not meet the curve again.
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12.
The parametric equations for a rectangular hyperbola are x = 3t, y = 
[image: image14.wmf]t

3



a)
Find the equation of the normal to the hyperbola at the point (3p, 
[image: image15.wmf]p

3
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b)
Given this normal has gradient 4, find the value(s) of p.
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13.
a) Given y = ln(sin2x + cos2x) show that  
[image: image16.wmf]dx

dy

 = 2  
[image: image17.wmf]x
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b)
Hence or otherwise show that stationary values of  y occur when x satisfies the equation tan2x = 1
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c)
Find the coordinates of the first positive stationary point of this curve, giving your answers in 



terms of ( and natural logarithms and determine its nature.
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14.
A right circular cone has slant height 8 cm and semi–vertical angle .


a)
Show that the surface area of the cone is given by A = 64( sin (1 + sin)
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b)
Find the value of ( for which 
[image: image18.wmf]0
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, and explain why this does not correspond to a 




maximum value of the surface area.
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(Curved surface area of a cone = (rl, where l = slant height)

15.The curve C has parametric equations: 
x = sin2t    y = sint    0 ( t (2(

a)
Find 
[image: image19.wmf]dx

dy

, in terms of t
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b)
Show that the equation of the tangent at the point where t = 
[image: image20.wmf]4

p

 is x – 1 = 0.
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c)
Find the coordinates of the turning points of the curve
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16.






a)
Show c = 
[image: image21.wmf]q
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b)
Show that the area of this triangle is given by A = x2cossin3














c)
Given that  varies, show that the value of  for which the area of the triangle is maximum satisfies 




tan tan3 = 3
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d)
Show that this equation has a solution ( satisfying 0.46 < (< 0.47
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e)
Use the iteration formula n + 1 = 
[image: image22.wmf]3

1

tan-1(3cotn) to find this solution correct to 3 decimal places.










[4]

17.
The curve C has equation y = 
[image: image23.wmf]x
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a)
Show 
[image: image24.wmf]dx
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 = 
[image: image25.wmf]2
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b)
Hence find the coordinates of the turning points for which 0 ( x ( (, 




giving your answer in terms of  ( and surds
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c)
Sketch the curve for 0 ( x ( 
[image: image26.wmf]2

3

p
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18.
A rectangular box is constructed as shown below



a)
Show that its surface area and volume are connected by the equation V = 12
[image: image27.wmf]2
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b)
Given that A is increasing at 0.2 cm2s-1, find the rate of change of volume of the box when its surface 




area is 152 cm2
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19.
 y2 + ln(x2 – 3) + 2xy = 5


a)
Find 
[image: image28.wmf]dx

dy

 in terms of x and y.
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b)
Find the equation of the normals to this curve at the points where x = 2.
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20.
The curve C has equation y = e2x(x + 1)2

a)
Find
[image: image29.wmf]dx

dy

,  expressing it in its simplest form
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b)
Find the turning points of the curve, giving your answer in terms of e
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c)
Sketch the curve
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d) The curve y = ax has the same gradient as C at the point where x = 1.  Show that aln a = 12e2
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e)
Show that 26 < a < 27
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f)
Using the iteration formula an + 1 = 
[image: image30.wmf])
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21.
a) Given that y = 
[image: image31.wmf]2

1

sin-13x, show that x = 
[image: image32.wmf]3
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[2]


b) Find 
[image: image33.wmf]dx

dy

, giving your answer in terms of y
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c) Express 
[image: image34.wmf]dx

dy

 in terms of x
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22. The function f(x) is defined by f(x) =  xlnx, x >0.   Find the range of values of x for which f(x) is 


an increasing function of x, giving your answer in terms of e.
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23. The curve C has parametric equations x = t2 – k;   y = 3t – t3, where k is a constant such that  1<k <3


a)  State the range of values x may take.
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b) By considering the values of x and y obtained when t = a and when t = -a, explain why curve C is 




symmetrical about the x-axis.
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c) Find 
[image: image35.wmf]dx

dy

 in terms of  t.
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d) Find the coordinates of the points on the curve for which  
[image: image36.wmf]dx

dy

= 0
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e) Find the equation of the tangent to the curve at the point where t = 0.
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f) Sketch the curve, showing all intersections with the coordinate axes.
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24. a)
Express f(x) =
[image: image37.wmf])
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b) Hence or otherwise, obtain 
[image: image38.wmf])
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