
Calculus I – Final Exam Review Math Lab help okay Fullerton College

1. Use the graph of f below to answer the ques-
tions that follow.
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(a) lim
x→2−

f(x) (c) lim
x→2

f(x)

(b) lim
x→2+

f(x) (d) What is f(2)?

2. Find the limit L, then use the δ-ε definition
to prove that the limit is L.

lim
x→6

(x
2
− 5
)

For exercises 3–6, find each limit (if it ex-
ists).

3. lim
x→−3

√
6− x 4. lim

x→−4

x2 + 10x+ 24

x+ 4

5. lim
x→1

|x− 1|
x− 1

6. lim
∆x→0

√
9 + ∆x− 3

∆x

For exercises 7–8, determine the intervals
on which the function is continuous.

7.
x+ 7

x− 8
8. f(x) =

{
(x− 2)2, x < 2

sinπx, x ≥ 2

For exercises 9–10, find each limit (if it ex-
ists).

9. lim
x→−3−

x− 1

x+ 3
10. lim

x→π
cscx

11. Use the limit definition of the derivative to
find f ′(x).

f(x) =
1

x2 + 2

For exercises 12–17, find the derivative of
each function.

12. f(x) =
3√
x

13. g(x) = x2e2x

14. h(t) = ln
√

4t3 + 7 15. r(θ) =
1 + sin θ

1− tan θ

16. f(x) = arctanx2 17. p(x) = 5x

18. Find the equation of the tangent line to the
graph of f at the given point.

f(x) =
2x3 + 3

x2
, (1, 5)

19. Use implicit differentiation to find dy/dx

x sin y − 4 = x2 + cos y

20. The edges of a cube are expanding at a rate
of 8 cm per second. How fast is the surface
area changing when each edge is 6 cm?

21. Find the absolute extrema of f on the given
closed interval.

f(x) = x2 + 5x, [−4, 0]

22. Find the value c guaranteed by the Mean Value
Theorem.

f(x) = x2/3, [1, 8]

23. Find the intervals on which f is increasing
or decreasing, then determine all relative ex-
trema.

f(x) =
√
x(x− 3)

24. Find the points of inflection and discuss the
concavity of the function.

g(x) = x3 − 9x2

1



Calculus I – Final Exam Review Math Lab help okay Fullerton College

25. Demonstrate the Second Derivative Test while
finding all relative extrema.

f(x) = 2x lnx

26. Find the limit if it exists.

lim
x→−∞

√
x2 + 1

−2x

For exercises 27–28, evaluate the limit us-
ing L’Hôpital’s Rule.

27. lim
x→∞

x2e−x 28. lim
x→π/4

1− tanx

4x− π

29. Point R is any point on the semicircle
y =

√
16− x2. If P is the point (−1, 0) and

Q is (1, 0), find the largest possible value for
PR + RQ.

1 4–1– 4
x

y

P Q

R

30. The diameter of a sphere is 12 cm, with a
maximum possible error of ±0.05 cm. Use
differentials to approximate the possible prop-
agated error in calculating the surface area of
the sphere.

For exercises 31–36, evaluate each indefi-
nite integral.

31.

∫
x4 + 8

x3
dx 32.

∫
2√
5x

dx

33.

∫
(sinx− csc2 x) dx 34.

∫
x2e5x3

dx

35.

∫
x2 − 7x+ 14

x− 4
dx 36.

∫
sinx√
cosx

dx

37. An airplane taking off from a runway travels
3600 feet before lifting off. The airplane starts
from rest, moves with constant acceleration,
and makes the run in 30 seconds. At what
speed is it traveling when it lifts off?

38. Sketch the region whose area is given by the
definite integral, then use geometry to evaluate
the integral. ∫ 10

0

(5− |x− 5|) dx

39. Use the Riemann Sum to evaluate the definite
integral. ∫ 3

−1

(x2 + 5) dx

For exercises 40–41, evaluate the definite
integral.

40.

∫ π/4

0

sinx dx 41.

∫ e

1

ln
√
x

x
dx

42. Find the area bounded by the graphs of the
equations:

y = sec2 x, y = 0, x = 0, x =
π

3

43. Use the Fundamental Theorem of Calculus to
find F ′(x).

F (x) =

∫ x

1

√
1 + t5 dt

2
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Answers

1. (a) 2; (b) −1; (c) dne; (d) 2

2. L = −2; For every ε > 0, if |x − 6| < δ = 2ε
then |x2−5−(−2)| = |x2−3| = 1

2 |x−6| < 1
2 ·2ε = ε

3. 3 4. 2 5. dne 6.
1

6

7. (−∞, 8) ∪ (8,∞) 8. (−∞,∞)

9. ∞ 10. dne

11. f ′(x) = lim
h→0

f(x+ h)− f(x)

h
=

lim
h→0

1/((x+ h)2 + 2)− 1/(x2 + 2)

h
=

lim
h→0

x2 + 2− ((x+ h)2 + 2)

h(x2 + 2)((x+ h)2 + 2)
=

lim
h→0

x2 + 2− x2 − 2hx− h2 − 2

h(x2 + 2)((x+ h)2 + 2)
=

lim
h→0

−2hx− h2

h(x2 + 2)((x+ h)2 + 2)
=

lim
h→0

−2x− h
(x2 + 2)((x+ h)2 + 2)

=
−2x

(x2 + 2)2

12. − 3

2
√
x3

13. 2xe2x(1 + x) 14.
6t2

4t3 + 7

15.
cos θ − sin θ + sec2 θ + sec2 θ sin θ

(1− tan θ)2

16.
2x

1 + x4
17. 5x ln 5 18. y = −4x+ 9

19.
2x− sin y

x cos y + sin y
20. 576 cm2/sec

21. Abs max: (0, 0); Abs min:
(
− 5

2 ,−
25
4

)

22. f ′
(

2744
729

)
= 3

7

23. decreasing on (0, 1); increasing on (1,∞); rel-
ative min at (1,−2)

24. inflection point: (3,−54); concave down on
(−∞, 3); concave up on (3,∞)

25. f ′′(e−1) = 2e > 0 ∴ rel min at
(

1
e ,−

2
e

)
26.

1

2
27. 0 28. −1

2
29. 2

√
17

30. ±6π

5
cm2 31.

x2

2
− 4

x2
+ C

32.
4
√

5x

5
+ C 33. − cosx+ cotx+ C

34.
1

15
e5x3

+ C 35.
x2

2
− 3x+ ln(x− 4)2 + C

36. −2
√

cosx+ C 37. 240 ft/sec

38. A = 25 un2

5 10

5

x

y

39.
88

3
40. 1−

√
2

2
41.

1

4

42.
√

3 un2 43.
√

1 + x5

3


