MTH 211 CALCULUSII (revised February 2009)

Students will be expected to demonstrate an urateistg of Calculus beyond the manipulation of sylsibo
apply Calculus to practical problems and use ctitemhnology throughout the course. They will
demonstrate their understanding of Calculus using &pproaches—geometric, numerical, algebraic and
verbal. A comprehensive departmental final exastirig the degree of mastery of the following course
objectives is required.

1. General Objectives

1.1 Recognize and manipulate functions given inenical, graphical, and analytical forms.

1.2 Give reasonable approximations for values né€fions, their limits, derivatives, and
integrals and express the error involved.

13 Use graphing calculator technology to exptbesbehavior of functions, limits,
derivatives, integrals and series; to find nugarapproximations for limits, derivatives,
integrals and intervals of convergence for posegies; and to aid in solving problems
and verifying solutions.

1.4 Express Calculus concepts, and explain aedargt results in well-written sentences.

15 Interpret the derivative as the limit of aeliénce quotient that gives the slope of a linear
approximation to a graph at a point, and as mateeous rate of change.
1.6 Interpret a definite integral both as a liofiee Riemann Sum that is the difference in

areas above and below thaxis, and as the net amount of change in thetimahose
rate of change is the integrand.

1.7 Explain the relationship between the derivasind the definite integral as it is expressed in
both parts of the Fundamental Theorem of Calculus.

1.8 Use derivatives and integrals to model andesapplied problems.

1.9 Use the sign, magnitude, and units of measureafe solution to an applied problem to
assess its reasonableness.

2. Calculus | Review
2.1 Review finding derivatives of functions tha¢ sums, differences, products, quotients, or
compositions of powers aof sines and cosines, logarithmic and exponentiaitfans.
22 Review finding indefinite integrals of linearrmbinations of powers of, sine, cosine, and
the natural exponential function and check theltesy taking the derivative.

3. Integration Techniques
3.1 Review finding indefinite and definite intelgraf sums and differences of constant
multiples of powers af, sines, cosines, and exponential functions.
3.2 Review finding derivatives of inverseesand tangent.
3.3 Find antiderivatives for derivatives of inveEne and tangent.
3.4 Use the following integration techniques:
3.4.1 Integration by substitution (Review)
3.4.2 Integration by parts
3.4.3 Integration by partial fractions
3.4.4 Integrate functions involving products of mwa/of sine and powers of cosine.
Recommended if time allows: Integrate functioniming products of powers of
secant and powers of tangent.
3.4.5 Integrate using trigonometric substitutiohthe form:u = asin 6 and
u = atan 8. Recommended if time allows: Integrate usingotnigmetric
substitutions of the form= a secé.



3.5

Use the following numerical techniques of integratio approximate an integral for a

function given algebraically, graphically, or atahle of values; sketch the geometric

representation of the approximati@md discuss the error involved:

3.5.1 LEFT-HAND and RIGHT-HANDrules (Review).

3.5.2 MIDPOINT rule

3.5.3 TRAPEZOIDrule

3.5.4 Use concavity to determine whether the Miidipand Trapezoid rules are over or
under estimates

3.5.5 SIMPSON's rule

4. Applications of Integration

4.1

4.2

Set umn approximatingReimann sum angepresent its limit as a definite integral in a
variety of applications, then evaluate or appraate the integral. The following
applications are required; however, studentsighoeliable to adapt this technique to
application problems that are similar to, but exdctly the same as, the specific
applications listed.

4.1.1 Find or approximate the area between twoesunSketch and label tiferectangle
with its width and height, express the area ofithectangle, express the total area
as the limit of a Riemann sum of these areas, wWrgedRiemann sum as a definite
integral and find or approximate its value.

4.1.2 Find or approximateolumes by slicing. Sketch and label tfle/olume element,
express the volume of tfife element, express the total volume as the limét of
Riemann sum of these volumes, write the Riemamasua definite integral and
find or approximate its value.

4.1.3 Find or approximatgork done in moving an object along a straight liyea
force in the direction of the motion. Identif)eﬁ‘i“ force element" distance
element and” work element; express the total work as the lohé Riemann
sum; write the limit of the Riemann sum as a defimtegral and evaluate or
estimate it. Express the total work done usingea units.

Find or approximate arc length using the defimtegral formula for arc length.

5. First order differential equations

5.1
5.2

5.3

Translate verbal descriptions of rates of chantp differential equations.

Solve differential equations by:

5.2.1 the separation of variables technique,

5.2.2 using slope fields,

5.2.3 using Euler's method.

Model exponential and logistic growth and delopyormulating and solving differential
equations with initial conditions. Use the modelsinswer questions about amounts and
times at which they occur.

6. Limits with Indeterminate Forms

6.1
6.2

6.3

Usel'Hopital's Rule to evaluat® /o, 0/0, and0 - co forms.

Usdogarithmic techniques to reduce the indetermifiates 0°ando? to forms for
which L'Hopital's Rule applies.

Usegraphical and numerical techniques to approximatid with indeterminate forms.

7. Improper Integrals

7.1
7.2
7.3

Evaluate improper integrals with infinite limibf integration

Evaluate improper integrals with integrandstaiming infinite discontinuities

Use a comparison test to determine conveggendivergence of an improper integral.  If
the integral converges, find its value, give anargmund on its value, or give an
approximation of its value.



8. Infinite Series

8.1
8.2
8.3

8.4
8.5

8.6
8.7

8.8

8.9
8.10

8.11
8.12

8.13

8.14

Use the definition of an infinite series as $hym of an infinite sequence to construct the
series.

Calculate and graph a sequence of partial sOosstruct an expression for th partial
sum when possible.

Determine convergence or divergence of anitefseries by evaluating the limit of th®
partial sum for geometric and telescoping series.

Use the™ term test for divergence.

Recognize geometric series, determine thewegence or divergence, and find their sum if
convergent.

Recognize the harmonic series and khavit diverges.

Recognize an alternating series. Use therfirstms of an alternating series whose terms
decrease in magnitude and wha8eerm goes to 0 to approximate the sum of the serie
Give the magnitude of the first neglected term bsund in the error of the approximation.
Interpret the terms of a series as areas tdngles of width one and height equal to the
value of the term. Interpret the Integral Tesa@®mparison of an infinite integral to its
upper or lower sum. Use the integral test to deitez the convergence or divergencemf
series. Use an appropriate integral to give aruppund for the value of the series.

Use the Ratio Test to determine the eayence or divergence of series.

Calculate Taylor polynomial approximationssdxss the accuracy of the approximations by
comparing graphs and by constructing the Lagraaga bf the Taylor Remainder
Determine the radius and interval of convecgeor a power series.

Perfornsubstitution algebraic manipulation, and term by tedifferentiation and
integration ofkknownpower serieso form new series.

Construct Taylor Series expansions oftions and examine their intervals of
convergence graphically and/or numerically.

Construct and use the first several tevhasseries to approximate an integral.
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