
Name: 4/2/2015
Math 202 Midterm Exam

Directions Answer all questions in the space provided and box your final answers. Good luck!

1. (8 points) Let f be defined to be the one-to-one function

f(x) =
√

x3 + x2 + x + 1.

Use the inverse function theorem to find (f−1)′(2).
Hint: You can easily find f−1(2) by just guessing and checking.

2. (8 points) Suppose a sample of radioactive material decays exponentially, and suppose it takes 6 days
for the sample to decay to 88% of its initial mass. Find the half-life of the material.



3. Differentiate each of the following functions.

(a) (8 points) f(x) = tan−1(sinhx)

(b) (8 points) g(x) =
2x

x2
√
x4 + 1

Hint: Use logarithmic differentiation.

4. (8 points) Calculate the following limit.

lim
x→0+

lnx sinx
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5. Evaluate each of the following integrals.

(a) (8 points)

∫ 4

1

√
t ln t dt

(b) (8 points)

∫
sin5 x cos3 x dx
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6. Evaluate each of the following integrals.

(a) (8 points)

∫
1

x2
√
x2 + 9

dx

(b) (8 points)

∫
10

(x− 1)(x2 + 9)
dx
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7. Approximate the area under the graph by using

The graph of the acceleration of a car measured in 
is shown. Use Simpson’s Rule to estimate the increase in
the velocity of the car during the 6-second time interval.

28. Water leaked from a tank at a rate of liters per hour,
where the graph of is as shown. Use Simpson’s Rule to
estimate the total amount of water that leaked out during the
first six hours.

The table (supplied by San Diego Gas and Electric) gives
the power consumption in megawatts in San Diego County
from midnight to 6:00 AM on a day in December. Use Simp-
son’s Rule to estimate the energy used during that time
period. (Use the fact that power is the derivative of energy.)

30. Shown is the graph of traffic on an Internet service pro-
vider’s T1 data line from midnight to 8:00 AM. is the 
data throughput, measured in megabits per second. Use
Simpson’s Rule to estimate the total amount of data trans-
mitted during that time period.
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ft#s2a!t"27.(b) Use to approximate .
(c) Use part (a) to estimate the error in part (b).
(d) Use the built-in numerical integration capability of your

CAS to approximate .
(e) How does the actual error compare with the error esti-

mate in part (c)?
(f ) Use a graph to get a good upper bound for .
(g) Use to approximate .
(h) Use part (f ) to estimate the error in part (g).
(i) How does the actual error compare with the error esti-

mate in part (h)?
( j) How large should be to guarantee that the size of the

error in using is less than ?

22. Repeat Exercise 21 for the integral .

23. Find the approximations , and to the integral
for , and . Then compute the corre-

sponding errors , and . (Round your answers to
six decimal places. You may wish to use the sum command
on a computer algebra system.) What observations can you
make? In particular, what happens to the errors when is
doubled?

24. Find the approximations , , and to the integral
for and . Then compute the corre-

sponding errors , and . (Round your answers to six
decimal places. You may wish to use the sum command on
a computer algebra system.) What observations can you
make? In particular, what happens to the errors when is
doubled?

25. Estimate the area under the graph in the figure by using
(a) the Trapezoidal Rule, (b) the Midpoint Rule, and
(c) Simpson’s Rule, each with .

26. A radar gun was used to record the speed of a runner during
the first 5 seconds of a race (see the table). Use Simpson’s 
Rule to estimate the distance the runner covered during
those 5 seconds.
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346 ! CHAPTER 6 TECHNIQUES OF INTEGRATION

t (s) (m#s) t (s) (m#s)

0 0 3.0 10.51
0.5 4.67 3.5 10.67
1.0 7.34 4.0 10.76
1.5 8.86 4.5 10.81
2.0 9.73 5.0 10.81
2.5 10.22

vv

t P t P

0:00 1814 3:30 1611
0:30 1735 4:00 1621
1:00 1686 4:30 1666
1:30 1646 5:00 1745
2:00 1637 5:30 1886
2:30 1609 6:00 2052
3:00 1604

(a) (4 points) the trapezoid rule with n = 4 (i.e. T4), and

(b) (4 points) Simpson’s rule with n = 4 (i.e. S4).
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8. (8 points) Evaluate the following improper integral.∫ ∞
1

lnx

x3
dx

Hint: First use integration by parts to evaluate the indefinite integral.
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