Fordham University Applied Calculus I Math 1203-R02 (43797)

Final Exam

Answer all 12 questions for a total of 100 points. Calculators are not allowed. Write your
solutions in the accompanying blue book and put a box around your final answers. Answers do
not need to be simplified, and may include exponential and logarithmic expressions.

1. Use the graph y = f(z) below to evaluate the following limits or explain why they do not exist.

(a) (2 points) lim g(z)
r—1
(b) (2 points) lim g(a)
(¢) (2 points) lim g(x)
r—3
2. Evaluate each of the following limits.

9 _ /22 _
(a) (4 points) Il_i)m_g %35
14 1
(b) (4 points) lim £=1 =+

x—0 €T
rz—1

4 points) i
(¢) (4 points) a:lgll2+lnx

3. (6 points) Suppose f(x) = 3x2 + z. Use the definition of the derivative (as a limit) to evaluate f'(2).

4. (12 points) Below is the graph of a function y = f(z). Fill in a chart like the one below with +, — or 0
to indicate whether f, f and f” are positive, negative or zero at each of the indicated points A, B, C
and D.

o a = =

5. Compute the derivatives of the functions below. You do not need to simplify your answers.

(a) (4 points) f(a) = <"

(b) (4 points) g(z) = (3962 Cavis i)7

(c) (4 points) h(z) = z(2* + In(42?))
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6. Evaluate the following indefinite integrals.

(a) (4 points) /(Z\—;;) dx

(b) (4 points) [ dze™ Ve®* + 1 dx

1
4 point —d
(¢) (4 points) /8x—3 x
7. Evaluate the following definite integrals.
2
(a) (5 points) / v —1dx
1

(Inz)3

dx

(b) (5 points) /e
1
8. (6 points) A curve is defined by the equation
22y? — 20 =4 — 4y.
Give an equation for the tangent line to the curve at the point (2, —2).

9. (6 points) A car is travelling 50 mph due south at a point 2 miles north of an intersection. Another
car is traveling at 40 mph due west at a point 1 mile east of the same intersection. At what rate is the
distance between the two cars changing?

10. (6 points) A sample of radioactive material has an initial mass of 50 grams. After 20 days, the mass of
the sample is 40 grams. Assuming that the mass of the material follows an exponential growth/decay
model, find the half-life of the material.

11. (6 points) Determine the absolute maximum and minimum values of
f(z) = 22° 4 327 — 12
on the interval [—1, 2].

12. (6 points) Use a Riemann sum with 4 subintervals and right endpoints (Ry4) to estimate the integral

2 2
/ 277 dx.
2
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