
Exam 1 MTH 229-202 Spring 2007 Total Pts:100 2/2/2007

Name: Total Received:

Show all work for full credit.

1. Find the domain of the function. (6 Pts)
(a) f(x) = x−3

x2−5x−6
(b) g(x) =

√
2x+ 5

2. If f(x) = 3x2 − 2x + 3, find f(1), f(a), f(−a), f(a + h), and f(a+h)−f(a)
h

. Simplify
your answers whenever possible. (1 + 1 + 1 + 2 + 3 = 8 Pts)

3. Find the functions f + g, f.g, f/g, f ◦ g, g ◦ f , and f ◦ f for
f(x) = x2 − 3x+ 2, g(x) = x

x−2
. (10 Pts)

4. Find a formula for the inverse of the function f(x) = x−1
x−2

. (5 Pts)

5. Solve each equation for x. (7 Pts)
(a) e2x+3 − 7 = 0 (b) log x+ log(x− 3) = 1.



6. Determine the infinite limit. (5 Pts)
(a) limx→3+

x2−4
3−x

(b) limx→3−
x−2
x−3

7. Evaluate the limit, if it exists. (9 Pts)
(a) limx→−2

x2−x−6
x+2

(b) limx→3
x2−x−5
3+x

(c) limx→9
x2−81√
x−3

8. Sketch the graph of an example of a function f that satisfies all of the given condi-
tions. (5 Pts)
limx→3 f(x) = −∞, limx→∞ f(x) = 0, limx→−∞ f(x) = ∞,
limx→1+ f(x) = −∞, limx→1− f(x) = ∞, f(0) = 0.

9. Find the limit. (9 Pts)
(a) limx→∞

2x+x3+5x2

−6x3+5x−1
(b) limx→−∞

−2x2+3x
x−2

(c) limx→∞
x+2√
9x2+1

10. The graphs of f and g are given. (7 Pts)
(a) State the values of f(−4) and g(3).
(b) For what values of x is f(x) = g(x)?
(c) Estimate the solution of the equation f(x) = −1.
(d) On what interval is f decreasing?
(e) State the domain and range of g.



11. The graph of a function g is given. Use it to state the values (if they exist) of the
following: (8 Pts)
(a) limx→2− g(x)
(b) limx→2+ g(x)
(c) limx→2 g(x)
(d) limx→5− g(x)
(e) limx→5+ g(x)
(f) limx→5 g(x)

12. From the graph of f , (6 Pts)
(a) state the numbers at which f is discontinuous and explain why and
(b) state the intervals on which f is continuous.

13. Use the given graphs of f and g to evaluate each expression, or explain why it is
undefined. (7 Pts)
(a)f(g(1)) (b) g(f(0)) (c) f(f(3))
(d) g(g(−2)) (e) (g ◦ f)(6).

14. (8 Pts)



Exam 2 MATH 229 Spring 2007 Total Pts:100 3/2/2007

Name: Total Received:

Show all work for full credit.

1. Use the definition to find the slope of the tangent line to the parabola y = x2 − x
at the point (2,2). Use this to find an equation of the tangent line. Note: Finding
the slope without using the definition will give you only 2 points. ( 8Pts)

2. The graph of f is given. (6 Pts)
(a) At what numbers is f discontinuous? Why?
(b) At what numbers is f not differentiable? Why?

3. Find the equation of the tangent line to the curve y = x
√
x at (4, 8). (5 Pts)

4. Differentiate (any SEVEN) the following: (7× 4 = 28 Pts)
(a) f(x) = x3ex

2+1, (b) y = (x2 − 2x− 5) cos x, (c) f(x) = tanx
x2−1

,

(d) y = sin θ tan2 θ, (e) g(x) = sin2 x
ex−2x

, (f) y = e2x tan−1(2x),

(g) f(x) = cos2 x
sinx+1

, (h) y = sin(cos(x2 − 2)).

5. Differentiate the following: (4× 2 = 8 Pts)
(a) f(x) = sin(ln x), (b) y = ln(ln(sin x)).

6. Find the first and second derivatives of the function f(x) = tan(3x). (7 Pts)

7. If a ball is given a push so that it has an initial velocity of 5 m/s down a certain
inclined plane, then the distance it has rolled after t seconds is s = 5t + 3t2. How
long does it take for the velocity to reach 35 m/s? (6 Pts)

8. Find dy
dx
(= y′) by implicit differentiation. (5× 2 = 10 Pts).

(a) x2 − 2xy + y3 = 2, (b) 4 sinx cos y = 1.

9. Find y′′ by implicit differentiation for x2 + y2 = 4. Simplify your answer. (8 Pts)

10. Find the limit limx→0
sin 2x
sin 3x

. (5 Pts)

11. Each limit represents the derivative of some function f at some number a. State
such an f and a in each case. (6 Pts)

(a)limh→0
(1+h)8−1

h
, (b) limx→π

4

tanx−1
x−π

4

12. Extra Credit Problem: Use logarithmic differentiation to find the derivative of
the function y = (sin x)x. (5 Pts)



Exam 3 MTH 229 Spring 2007 Total Pts:100 4/6/2007

Name: Total Received:

Show all work for full credit.

1. Car A is traveling west at 50 mi/h and Car B is traveling north at 60 mi/h. Both are
headed for the intersection of the two roads. At what rate are the cars approaching
each other when Car A is 0.3 mi and Car B is 0.4 mi from the intersection? (8 Pts)

2. At noon, ship A is 100 km west of ship B. Ship A is sailing south at 35 km/h and
ship B is sailing north at 25 km/h. How fast is the distance between the ships
changing at 4:00 P.M.? (8 Pts)

3. Find the linearization L(x) of the function f(x) = ex at a = 1 and use it to
approximate the numbers e1.1 and e0.9. (8 Pts)

4. Find the absolute maximum and absolute minimum values of f(x) = x4 − 2x2 + 3
on [-2,3]. (8 Pts)

5. For the function f(x) = 20x3 − 3x5, (12 Pts)
(a) find the intervals of increase or decrease,
(b) find the local maximum and minimum values,
(c) find the intervals of concavity and the inflection points,
(d) use the information from parts (a)-(c) to sketch the graph.

6. For the function f(x) = x2

x2−4
, (12 Pts)

(a) find the domain, x-intercept(s), y-intercept, vertical and horizontal asymptotes,
(b) find the intervals of increase or decrease,
(c) find the local maximum and minimum values,
(d) find the intervals of concavity and the inflection points,
(e) use the information from parts (a)-(d) to sketch the graph.

7. Find the limit. (10 Pts)

(a) limx→0
ex−1−x

x2 , (b) limx→∞(x
1
x )

8. A farmer with 1200 ft of fencing wants to enclose a rectangular area and then divide
it into four pens with fencing parallel to one side of the rectangle. What is the
largest possible total area of the four pens? (9 Pts)

9. Find the position of the particle if the particle is moving with the following data.
a(t) = cos t+ sin t, s(0) = 1, v(0) = 3 (7 Pts)

10. Find f for f ′′′(x) = cosx, f(π
2
) = 1, f ′(π

2
) = 2, f ′′(π

2
) = 1. (8 Pts)

11. The graph of the first derivative f ′ of a function is shown. (10 Pts)
(a) On what intervals is f is increasing? Explain.
(b) At what values of x does f have a local maximum or minimum? Explain.
(c) On what intervals is f concave upward or concave downwards? Explain.
(d) What are the x-coordinates of the inflection points of f? Why?



Final Exam Math 229 Spring 2007 Total Pts:100

Name: 4/30/2007 Total Received:

Show all work for full credit. Using calculator to get answers for graphing problems or
derivative/anti-derivative problems will give you 0 point. Do not write answers on this
page.

1. For the function R whose graph is shown, state the following. (8 Pts)
(a) limx→2R(x), (b) limx→5R(x), (c) limx→−3− R(x),
(d) limx→−3+ R(x), (e) limx→∞ R(x), (f) limx→0 R(x),
(g) limx→4R(x) (h) The equations of the vertical asymptotes.

Figure of No. 8 on Page 102

2. Find the limit. (2 + 2 + 2 + 2 + 3 + 3 = 14 Pts)
(a) limx→∞

1−x−4x2

2x2−5
(b) limt→∞

5t2+2
2t3+t2+1

(c) limx→2+
x−4
x−2

(d) limx→∞
ex

x3

(e) limx→0
1−cosx

x2 (f) limx→3
x2−2x−3

3−x

3. Use the definition f ′(x) = limh→0
f(x+h)−f(x)

h
to find f ′(x) for the

function f(x) = x2 − 2x+ 1. (8 Pts)

4. A farmer has 2400 ft of fencing and wants to fence of a rectangular field that boarders
a straight river. He needs no fence along the river. What are the dimensions of the
field that has the largest area? (6 Pts)

5. Find dy
dx

by implicit differentiation. (7 Pts)
(a) 2x3 + x2y + 4y2 = 6 (b) 4 sin y + cos x = y2 + x.

6. (Any Six) Find the derivative of the function. (18 Pts)

(a) f(x) = (2− 4 sin x+ x3)
1
2 (b) y = tan(2x)ex

2−1 (c) y = xsinx

(d) f(x) = ln(2x3−4x+5) (e) y = ln(cos(lnx)) (f) y = (x2−3)4(2x3−4x)3

(g) f(x) = cosx
1−sinx

7. For the function f(x) = x3 + 6x2 + 9x, (8 Pts)
(a) find the x-intercept(s) and y-intercept,
(b) find the intervals of increase or decrease,
(c) find the local maximum and minimum values,
(d) find the intervals of concavity and the inflection points,
(e) use the information from parts (a)-(d) to sketch the graph. Mark the local

minimum and local maximum values, inflection points in the graph.

8. A stone is dropped from the upper observation deck (the Space Deck) of the CN
Tower, 450 m above the ground. (8 Pts)
(a) Find the distance of the stone above the ground level at time t.
(b) How long does it take the stone to reach the ground?
(c) With what velocity does it strike the ground?



9. Use part I of the Fundamental Theorem of Calculus to find the derivatives of the
following functions: (5 Pts)

(a) f(x) =
∫ x

2
(t2 + 6t− cos t)dt (b) g(x) =

∫ 2

x2(sin t+ et
2
)dt

10. Find the general indefinite integral. (9 Pts)

(a)
∫
(3x2 + sin x− 2

x
)dx (b)

∫
4x cos(x2 − 2)dx (c)

∫ (lnx)3

x
dx (d)

∫
1+x
1+x2dx

11. Find the definite integral. (9 Pts)

(a)
∫ π

2
π
4
(2 cos θ − csc2 θ)dθ (b)

∫ 1

0
3xex

2−1dx (c)
∫ π

2

0
sin x sin(cosx)dx

Good Luck!


	229e1sp07
	229e2sp07
	229e3sp07
	229fsp07

