
Merit Calculus 1, Fall 2009, Worksheet 9

This worksheet will be collected and graded.

Problem 1. A Chicago Bears fan’s hopes for the season fall off a cliff. If five seconds pass
before his hopes are smashed on the rocks below, how high is the cliff?

Problem 2. A target at the carnival is bouncing up and down. You use Calculus!TMto figure
out where to aim. The acceleration at time t is 2 cos t + sin t, the initial velocity is 2cm/s
upwards, and the initial position is 0cm from eye level. Your pitching action combined with
the ball’s travel time take π/4 seconds.

Problem 3. How does sigma-notation work? Write out the following in full:
7∑

k=3

3m2 − 1.

Problem 4. What is
n∑

i=1

c for any constant c? Why? We also have that

n∑
i=1

i =
n(n+ 1)

2
,

n∑
i=1

i2 =
n(n+ 1)(2n+ 1)

6
.

Use these to calculate the following:

17∑
i=1

4i2 − 3i+ 1,
73∑

i=37

3i2

5
− 2i.

Problem 5. Sketch the graph of the following function y = x2 + 5 on the interval [0, 3].
We can examine this as follows.

• Split the interval into 5 equal subintervals – what are the endpoints of these intervals?

• Draw 5 rectangles whose bases are given by these 5 subintervals and whose tops touch
the graph at the right endpoint of the subinterval.

• What is the area of the ith rectangle?

• Use sigma-notation to write down the sum of the areas of these rectangles.

• Evaluate this sum.

• Repeat the above with 20 instead of 5.

• Repeat the above with n instead of 5.



• Take the limit as n tends to infinity – what does this give you? Why?

Problem 6. Use Riemann Sums to find an expression for the area under the curve ex and
above the x-axis for 3 ≤ x ≤ 11.

Problem 7. Find the value of the following limit.

lim
n→∞

n∑
i=1

1

n

(
3

(
i

n
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+ 4

(
i

n

))
What is one “meaning” of your final answer? I want a full and careful explanation of where
each part of this limit comes from!

Problem 8. Find the area under the curve y = x2 + 4x + 5 and above the x-axis on the
interval [2, 6].

Problem 9. Interpret the following as the area under a function and above the x-axis.

lim
n→∞

n∑
i=1

π

4n
tan

(i− 1)π

4n

Draw the picture corresponding to this Riemann sum.

Problem 10. Wile E. Coyote is trying to throw an anvil off a cliff onto Roadrunner. He
uses the following table showing the (downward) velocity of a falling AcmeTM anvil:

Time (s) 0 1.0 2.0 3.0 4.0 5.0
Velocity (m/s) 10 19.8 29.6 39.4 49.2 59

Using this information, estimate how far the anvil falls in 5 seconds.

Problem 11. Roadrunner escapes unharmed – Wile E.’s calculations were off and the anvil
hit the desert floor either before or after Roadrunner speeded by the cliff-face. Was it before
or after? Why?
The actual velocity at each time t is given by 10 + 9.8t m/s. Wile E. Coyote now repeats
his calculations but correcting the velocity after each 0.5 seconds. Using sigma notation,
express his new estimate. Evaluate this sum.
What estimate would you get if you corrected the velocity every 1

n
seconds? Express this

using sigma-notation.
How far does the anvil fall in 5 seconds?

Preparation for next time

Section 5.2.


