MAC 2311 – CALCULUS  I          

    

 FLORIDA INTERNATIONAL UNIV.
REVIEW  FOR TEST #3 
                                       



SPRING 2012   

    
REMEMBER TO BRING AN  8”x11”  BLUE EXAM BOOKLET FOR THE TEST
 Relevant sections of the textbook:  [Ch.4: Sec 4.1- 4.6, 4.8,    Ch.5: Sec. 5.1-5.3,    Ch.10: Sec.10.1]
 MAIN PROBLEM SOLVING TECHNIQUES:   

 1.  
How to sketch Polynomial functions indicating the x-intercepts, the y-intercept, the turning 
points, intervals of upward & downward concavity, and the inflection points. 

 2.
How to sketch Rational functions indicating the x-intercepts, the y-intercept, the turning 
points, the inflection points, and the vertical & horizontal asymptotes. 

 3.
How to sketch Algebraic & Transcendental functions indicating the  x- and y- intercepts, the turning points, the non-differentiability points, and the no-curvature & inflection points.
 4.
How to find the critical points of a function with a given domain and how to use them to find the global (absolute) maximum and the global (absolute) maximum of the function.

 5.
How to find derivatives of inverse functions, of ex, and of inverse trigonometric functions.  
 6.  
How to solve applied word problems involving global maximum and global minimum.
 7.
How to solve problems involving rectilinear motion: finding net displacement & total distance travelled velocity & speed, and acceleration.

 8.        How to use Rolle’s Theorem & the Mean-Value Theorem to prove results about functions.

 9. 
How to find all the anti-derivatives of a given function; and how to find anti-derivatives of seemingly complicated functions by using the Substitution Method.
 10. 
How to sketch curves that are defined by parametric equations; and how to find the slope of 
the tangent line to a curve that is defined by parametric equations. 
KEY CONCEPTS AND MAIN DEFINITIONS:
            Stationary points, Turning points, No-curvature points, Inflection points, Local (relative) Maximum & Minimum, First-derivative Test, Second-derivative Test, Non-differentiability points,  Cusps & Vertical tangent-line points, Critical points and End points, Vertical & Horizontal asymptotes, Global (absolute) Maximum & Minimum, Net displacement & total distance travelled, Velocity & speed, The anti-derivatives of a function, Parametric equations of a curve, Slope of the tangent line to a curve given by parametric equations.
MAIN FORMULAS AND THEOREMS:   
 1.        If  f is continuous on [a,b] and f ’(x) > 0 on (a,b), then f(x) is increasing on [a,b].

 2.        If  f is continuous on [a,b] and f ’(x) < 0 on (a,b), then f(x) is decreasing on [a,b].

 3.  
If  f is continuous on [a,b] and f ’’(x) > 0 on (a,b), then f(x) is concave up on [a,b].

 4.  
If  f is continuous on [a,b] and f ’’(x) < 0 on (a,b), then f(x) is concave down on [a,b].
 5.
If  x0  is a stationary point of f and  f ’’(x0) > 0, then f(x0) is a local minimum of f.  
 6.
If  x0  is a stationary point of f and  f ’’(x0) < 0, then f(x0) is a local maximum of f.  
 7.  
If x(t) is the position function of  a particle, then velocity = x’(t) & acceleration = x’’(t).
 8.
∫ xrdx  = (xr+1) /(r+1) + C,   ∫ x-1dx  = ln(x) + C,   ∫ {g’(x) / g(x)}dx  =  ln{g(x)} + C.
 9.        Substitution method formula:   ∫ f(g(x)).g’(x)dx  =  ∫ f(u)du,  where u=g(x). 

10. 
If x = x(t) & y = y(t) are the Paramet.Eq. of a curve, then slope of tangent line = y’(t)/x’(t).
