
Exam 1 MTH 229-103 Fall 2005 Total Pts:100 9/15/2005

Name: Total Received:

Show all work for full credit.

1. The Graph of a function f is given. (8 Pts)
(a) State the value of f(−1).
(b) Estimate the value of f(2).
(c) For what values of x is f(x) = 2?
(d) Estimate the values of x such that f(x) = 0.
(e) State the domain and range of f .
(f) On what interval is f increasing?

2. If f(x) = 3x2 − x + 2, find f(2), f(a), f(2a), f(a + h). (7 Pts)

3. (8 Pts)

4. Find f ◦ g ◦ h for f(x) = x + 1, g(x) = 2x, h(x) = x− 1. (5 Pts)



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

. If you cannot solve this,

find the inverse of the function g(x) =
√

10− 2x and state the domain of g instead
for 4 points. (8 Pts)

6. (a) (b) (7+7=14 Pts)

7. Determine the infinite limit. (4+4+4=12 Pts)
(a) limx→5+

2x−11
5−x

, (b) limx→0+
x−1

x2(x+2)

(c) Does limx→0
x−1

x2(x+2)
exist as infinite limit? Why or why not?

8. (8 Pts)



9. Evaluate the limit, if it exists. (5+5=10 Pts)
(a) limx→4

x−4√
x−2

, (b) limx→−2
x2+5x+6

x+2
.

10. From the graph of f , (8 Pts)
(a) state the numbers at which f is discontinuous and explain why and
(b) state the intervals on which f is continuous.

11. Sketch the graph of an example of a function f that satisfies all of the given condi-
tions. (6 Pts)
limx→2 f(x) = −∞, limx→∞ f(x) = ∞, limx→−∞ f(x) = 0,
limx→0+ f(x) = ∞, limx→0− f(x) = −∞.

12. Find the limit. (3+3=6 Pts)
(a) limx→∞

x−3x4+2x3

x4+5x−2x2 , (b) limx→∞
2x2+5x

2−x
.



Exam 2 MTH 229 Fall 2005 Total Pts:100 10/13/2005

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 + 2x
at the point (-3,3). Use this to find an equation of the tangent line. Note: Finding
the slope without using the derivative will give you only 2 points. ( 8 Pts)

2. Use the definition of derivative to find f ′(x) for the function f(x) = 1−x
1+x

. Note:
Finding f ′(x) without using the derivative will give you only 2 points. ( 8 Pts)

3. Differentiate (any TEN) the following: (10× 4 = 40 Pts)
(a) f(x) = x3ex, (b) f(x) = x2+1

sin x
, (c) f(t) = t3 sin t,

(d) y = sin θ cos θ, (e) y = tan(sin x), (f) g(x) = x2ex3
,

(g) y = sin2 x
cos x

, (h) y = sin(cos(tan x)), (i) f(x) = sin−1(2x + 1),

(j) y = ln(x2 sin2 x), (k) y = ln(ln(sin(ln x))).



4. Find dy
dx

by implicit differentiation. (6× 2 = 12 Pts).
(a) x3 + x2y + 4y2 = 10, (b) xy = cot y.

5. Find y′′ by implicit differentiation for x2 + y2 = 4. Simplify your answer. (7 Pts)

6. Find the first and second derivatives of the function f(x) = sin 2x. (6 Pts)

7. Use logarithmic differentiation to find the derivative of the function
y = xsin x. (6 Pts)

8. Find the limit limx→0
sin 4x
sin 6x

. (5 Pts)

9. If f(3) = 4, g(3) = 2, f ′(3) = −6, and g′(3) = 5, find the following numbers.

(a) (fg)′(3), (b)
(

f
g

)′
(3). (8 Pts).



Exam 3 MTH 229 Fall 2005 Total Pts:100 11/10/2005

Name: Total Received:

Show all work for full credit.

1. Air is being pumped into a spherical balloon so that its volume increases at a rate
of 100 cm3/s. How fast is the radius of the balloon increasing when the diameter is
50 cm? (10 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.? (10 Pts)

3. Find the linearization L(x) of the function f(x) = ex at a = 1. (8 Pts)

4. Find the absolute maximum and absolute minimum values of f(x) = x4 − 2x2 + 3
on [-2,3]. (10 Pts)



5. Sketch the graph of a function that satisfies all of the conditions. (6 Pts)
f ′(0) = f ′(2) = f ′(4) = 0,
f ′(x) > 0 if x < 0 or 2 < x < 4,
f ′(x) < 0 if 0 < x < 2 or x > 4,
f ′′(x) > 0 if 1 < x < 3, f ′′(x) < 0 if x < 1 or x > 3.

6. For the function f(x) = 3x5 − 5x3 + 3, (14 Pts)
(a) find the intervals of increase of 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.



7. Find the limit. (12 Pts)
(a) limx→0

e3x−1
x

, (b) limx→0(csc x− cot x)

8. A farmer has 2400 feet of fencing and wants to fence off a rectangular field that
borders a straight river. He needs no fence along the river. What are the dimensions
of the field that has the largest area? What is the largest possible area? (10 Pts)

9. If 1200 cm2 of material is available to make a box with a square base and an open
top, find the largest possible volume of the box. (10 Pts)

10. Find f for f ′′(x) = 4− 6x− 40x3, f(0) = 2, f ′(0) = 1. (10 Pts)



Final Exam MTH 229 Fall 2005 Total Pts:100 12/08/2005

Instructor: Basant Karna Student’s Name:

Show all work for full credit.
Points Distribution:

Problem No. 1 2 3 4 5 6 7 8 9 10 Total
Total Points 7 6 6 24 10 16 5 6 12 8 100

Total Received

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

2. Find the limit.
(a) limx→∞

1−x−x2

2x2−5
, (b) limt→∞

t2+2
t3+t2−1

.

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

h
to find f ′(x) for the

function f(x) = x2 − x.

4. Find dy
dx

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



5. (Any Six) Find the derivative of the function.

(a) f(x) = (1 + 2x + x3)
1
2 , (b) y = sin xex2

, (c) y = sin(cos x), (d) y = xcos x,
(e) f(x) = ln(x2 + 1), (f) y = ln ln x, (g) f(x) = cos x

1−sin x
.

6. For the functions (i) f(x) = x3 + 6x2 + 9x, and (ii) y = x
x−1

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

minimum and local maximum values, inflection points in the graph.
Sketch the graph on back of this page.



7. Find f(x) for f ′′(x) = 20x2 + 12x + 4, f ′(0) = 2, f(0) = 1.

8. Use part I of the Fundamental Theorem of Calculus to find the derivative of the
function.
(a) f(x) =

∫ x

0
(2t2 + 5t− cos t)dt, (b) g(x) =

∫ 5

x2 sin t2dt.

9. Find the general indefinite integral.
(a)

∫
(x2 + cos x− ex)dx,

∫
x cos(x2 + 1)dx,

∫
cos θ sin6 θdθ.

10. Find the definite integral.
(a)

∫ π

0
(4 sin θ − 3 cos θ)dθ, (b)

∫ 1

0
xex2

dx.
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