IB HL Calculus Review Worksheet

7.
Consider the function f : x [image: image1.wmf]a

 x – x2 for –1  x  k, where 1 < k  3.

(a)
Sketch the graph of the function f.

(3)

(b)
Find the total finite area enclosed by the graph of f, the x-axis and the line x = k.

(4)

(Total 7 marks)
11.
The acceleration, a(t) m s–2, of a fast train during the first 80 seconds of motion is given by

a(t) = – [image: image2.wmf]20
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t + 2


where t is the time in seconds. If the train starts from rest at t = 0, find the distance travelled by the train in the first minute.

(Total 4 marks)

12.
In the diagram, PTQ is an arc of the parabola y = a2 – x2, where a is a positive constant, and PQRS is a rectangle. The area of the rectangle PQRS is equal to the area between the arc PTQ of the parabola and the x-axis.
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Find, in terms of a, the dimensions of the rectangle.
(Total 4 marks)

14.
The velocity, v, of an object, at a time t, is given by v = [image: image4.wmf]2
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, where t is in seconds and v is in m s–1. Find the distance travelled between t = 0 and t = a.
(Total 3 marks)

15.
Find the coordinates of the point which is nearest to the origin on the line


L: x = 1 – , y = 2 – 3, z = 2.

(Total 3 marks)
19.
The diagram shows the graph of y = f (x).
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Indicate, and label clearly, on the graph
(a)
the points where y = f (x) has minimum points;

(b)
the points where y = f (x) has maximum points;

(c)
the points where y = f (x) has points of inflexion.

(Total 3 marks)
21.
Differentiate from first principles 
[image: image6.emf]
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(Total 6 marks)

25.
For what values of m is the line y = mx + 5 a tangent to the parabola y = 4 – x2?

(Total 3 marks)
37.
The diagram shows a sketch of the graph of y = f (x) for a  x  b.
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On the grid below, which has the same scale on the x-axis, draw a sketch of the graph of
y = f (x) for a  x  b, given that f (0) = 0 and f (x)  0 for all x. On your graph you should clearly indicate any minimum or maximum points, or points of inflexion.
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(Total 3 marks)

43.
An astronaut on the moon throws a ball vertically upwards. The height, s metres, of the ball, after t seconds, is given by the equation s = 40t + 0.5at2, where a is a constant. If the ball reaches its maximum height when t = 25, find the value of a.

(Total 3 marks)
47.
The line y = 16x – 9 is a tangent to the curve y = 2x3 + ax2 + bx – 9 at the point (1,7). Find the values of a and b.

(Total 3 marks)

49.
Consider the tangent to the curve y = x3 + 4x2 + x – 6.

(a)
Find the equation of this tangent at the point where x = –1.

(b)
Find the coordinates of the point where this tangent meets the curve again.

(Total 3 marks)

50.
A point P(x, x2) lies on the curve y = x2. Calculate the minimum distance from the point [image: image9.wmf]÷
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 to the point P.

(Total 3 marks)

59.
The figure below shows part of the curve y = x3 – 7x2 + 14x – 7. The curve crosses the x-axis at the points A, B and C.
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(a)
Find the x-coordinate of A.

(b)
Find the x-coordinate of B.

(c)
Find the area of the shaded region.

(Total 6 marks)

64.
A particle moves in a straight line with velocity v, in metres per second, at time t seconds, given by


v(t) = 6t2 – 6t, t  0


Calculate the total distance travelled by the particle in the first two seconds of motion.

(Total 6 marks)
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