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Formula Sheet

Arithmetic Series Geometric Series Binomial Theorem
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Line equation Quadratic formula Definition of the derivative
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Rules of differentiation
d d d
%(f(x)g(l')) = f(ﬂﬁ)%(g(?ﬁ)) + g(w)%(f(ﬂf)) (product rule)
dz \ g(z) (9(x))?
d _d d (chain rule)
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Derivatives of select functions Integrals of select functions
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dx In(|z)) n=-1

d . 1
— (sin(z)) = cos(x) /sm(am)dm = —acos(aa:)

x

1 . .

%(cos(m)) = —sin(x) /cos(aw)dw = asm(aw) (trigonometry)
%(tan(az)) = (sec(x))? /tan(ax)da: = In(]sec(z)|)

d Ty _ LT x _ 1 x
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d 1 (exponentials)
2 (loge _ _
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Taylor series expansion Integration by parts
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(5 marks) A mass is pulled horizontally along the ground by a rope attached to a motor which is 10
meter above the horizontal, as shown in the figure. If the rope is being pulled at a rate of 0.5 m/s how
fast is the mass sliding along the horizontal ground when the mass is 20 meters from the vertical wall?




(5 marks) A 2 meter piece of wire is cut into two pieces, one piece is bent into a square and the other is
bent into a circle. Where should the wire be cut so that the total area enclosed by both the square and
circle are maximum?

Note: The circumference and area are 2zr and 7r2, respectively.



(10 marks) Evaluate the following integral:

/ 222 dx

/5(2 — x)%dx

/4003(2:6 + 1)dx



/a(x + 1)"dx

/§x3\/az4 + 4 dx



(5 marks) Find the area of the shaded section.




(2 marks) BONUS:

A piece of pipe is being carried down a hallway that is 10 feet
wide (a=10). At the end of the hallway there is a right-angle

turn and the hallway narrows down to 8 feet wide (b=8).
What is the longest pipe that can be carried (always keeping
it horizontal to the ground) around the turn in the hallway?




(5 marks) A mass is pulled horizontally along the ground by a rope attached to a motor which is 10
meter above the horizontal, as shown in the figure. If the rope is being pulled at a rate of 0.5 m/s how
fast is the mass sliding along the horizontal ground when the mass is 20 meters from the vertical wall?
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(5 marks) A 2 meter piece of wire is cut into two pieces, one piece is bent into a square and the other is

bent into a circle. Where should the wire be cut so that the total area enclosed by both the square and
circle are maximuim?
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Note: The circumference and area are 2zr and zr2, respectively.
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(10 marks) Evaluate the following integral:
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(6 marks) Find the area of the shaded section.
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(2 marks) BONUS:

A piece of pipe is being carried down a hallway that is 10 feet ‘
wide (a=10). At the end of the hallway there is a right-angle ' l
l
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turn and the hallway narrows down to 8 feet wide (b=8).
What is the longest pipe that can be carried (always keeping
it horizontal to the ground) around the turn in the hallway?
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