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REMEMBER TO BRING AN  8x11  BLUE EXAM BOOKLET FOR THE TEST
 Relevant sections of the textbook:  Ch.7: Sec 7.1 - 7.5 & Sec. 7.7 - 7.8,  and Ch.9: Sec. 9.1 - 9.3.
 MAIN  PROBLEM  SOLVING TECHNIQUES:   

 1.  
How to find integrals by using integration by parts & by using substitution.
 2.
How to use reduction formulas to evaluate complicated integrals.
 3.
How to find integrals of the forms  ∫ (sinx)k.(cosx)n.dx  and  ∫ (tanx)k.(secx)n.dx    (3 cases).
 4.    
How to find integrals involving  √{a2 - x2},   √{a2 + x2},   √{x2 - a2}  by using the substitutions   x = a.sin θ,  x = a.tan θ, x = a.sec θ;  respectively. 
 5.  
How to express rational functions as a sum of simpler partial fractions by factoring and using
 
(a)  the simultaneous equations method & (b) the plug-in roots and cover-up method.
 6.
How to find integrals of the form ∫ {(px + q) / (ax2 + bx +c)}.dx   (3 cases).
 7.         How to find the Trapezoidal, Mid-point & Simpson approximations to  ∫ab  f(x).dx  and how to estimate the corresponding errors when [a,b] is partitioned into n equal sub-intervals.
 8.     How to sketch the regions involved and how to evaluate improper integrals over infinite 
interval & improper integrals of unbounded functions over finite or infinite intervals. 
 9. 
How to find the limits of infinite sequences and how to prove that an infinite sequence is 
increasing & how to prove that an infinite sequence is decreasing.
10. 
How to show that an infinite series is convergent and how to show that an infinite series is 
divergent.
11. 
How to find the values of convergent Geometric series & convergent Telescoping series.
KEY  CONCEPTS  AND  MAIN DEFINITIONS:
            Integration by parts, reduction formulas, trigonometric substitutions, partial fractions, Error estimates for the Trapezoidal, Mid-point & Simpson approximations, improper integrals over one-sided infinite intervals (first kind),  improper integrals of functions which are unbounded at only one endpoint of [a,b] (second kind), improper integrals of mixed kind, infinite sequences, convergent & divergent sequences, increasing & decreasing sequences, partial sums of infinite series, convergent & divergent series, Geometric series, Telescoping series. 
MAIN  FORMULAS (besides anti-derivative formulas):
 1.        sin2x  + cos2x = 1,   sin2x   =  (1/2).{1 - cos(2x)},  cos2x   =  (1/2).{1 + cos(2x)},            

 2.     
√{a2 - a2. sin2θ}  =  a.cos θ,     √{a2 + a2. tan2θ}  =  a.secθ,     √{a2. sin2 θ - a2}  =  a.tan θ.
 3.   
x2   +  b.x  + c   =  {x + (b/2)}2  +  { c  –  (b/2)2 }
 4.
Tn  = {(b-a) / (2n)}.{y0   +  2.y1  + 2.y2 + .  .  .  +   2.yn-1  +   yn},    E(Tn) <   (b-a)3.K2  / 12n2
 5. 
Mn  = {(b-a) / n}.{y1/2   +  y3/2  +  y5/2 + .  .  . + y-1 +   y(2n-1)/2},    E(Mn)  <   (b-a)3.K2  / 24n2
 6.
Sn  = {(b-a) /(3n)}.{y0  +  4y1  + 2y2 + . . . + 2yn-2  +   4yn-1  +  yn},   E(Sn) <   (b-a)5.K2 / 180n4 
 7.
∫a∞   f(x).dx  =  limL → +∞  ∫aL   f(x).dx  provided f(x) is continuous on [a, +∞)
 8.
∫ab    f(x).dx  =  limc → b-  ∫ac  f(x).dx  provided f(x) is unbounded only near b in [a,b].
 9.
∑k=0n   a. rk  =  (rn+1 - 1) / (r-1),        val { ∑k=0∞   a. rk } =  a / (r-1)  provided   | r |  < 1.

 10.
∑k=1 n {ak+1 - ak}  =   a1 – an  ,       val { ∑k=1∞  ak+1 - ak }  =   a1   provided  an→0 as n→∞.
MAIN  ANTI-DERIVATIVE   (INTEGRATION)  FORMULAS:

1.  ∫ f{ g(x) } . g’(x) . dx  =  ∫ f(z).dz,  where z = g(x)      (Substitution Method).

2.  ∫ f(x).g’(x)dx  =  f(x).g(x) -  ∫ g(x).f’(x)dx,      ∫ u.dv  =  u.v -  ∫v.du   
    (Integration by parts).
3.   ∫ xr.dx =  xr+1/(r+1) + C, provided r is not -1;     ∫(1/x).dx =  ln(x) + C =  ln(Ax). 
4.   ∫ eax.dx =  (1/a).eax  +  C,          ∫ ax.dx =  {1/ln(a)}.ax  +  C,  if a>0 & is not 1. 
5.   ∫ cos(ax).dx = (1/a).sin(ax) + C,  
 ∫ sin(ax).dx = - (1/a).cos(ax) + C .  
6.   ∫ sec2(x).dx =  tan(x) + C,       ∫sec(x).tan(x).dx = sec(x)  +  C.

7.   ∫ csc2(x).dx =  - cot(x) + C,     ∫csc(x).cot(x).dx = - csc(x) + C.

8.   ∫ tan(x).dx =  ln{sec(x)} + C,     ∫sec(x).dx = ln{sec(x) + tan (x)} + C.
9.   ∫ cot(x).dx =  - ln{csc(x)} + C,     ∫csc(x).dx = - ln{csc(x) + cot(x)} + C.

10.  ∫{1/(ax+b)}.dx = (1/a).ln(ax+b) + C,    ∫{1/(x2 – a2)}.dx = (1/2a).ln{(x-a)/(x+a)}.   

11.  ∫{1/(x2 + a2)}.dx = (1/a).tan-1(x/a) + C,    ∫{x/(x2 + a2)}.dx = (1/2).ln{x2 + a2} + C.
12.  ∫{1/√(a2 - x2)}.dx =  sin-1(x/a) + C,      ∫{1/x√(x2 - a2)}.dx = (1/a).sec-1(x/a) + C.
13.  ∫ ln(x).dx =  x.{ln(x) - 1} + C,       ∫ xn-1.ln(x).dx =  xn.{n.ln(x) - 1} / n2  +  C. 
14.  ∫sinx.exdx = (1/2).{sinx–cosx}.ex + C,   ∫cos(x).exdx = (1/2).{cosx+sinx}.ex + C. 

15.  ∫ x.ex.dx =  (x-1).ex  +  C,             ∫ xn.ex.dx =  xn.ex  -  n. ∫ xn-1.ex.dx  + C.
16.  ∫ cosn(x).dx =  {1/n}.cosn-1(x).sin(x)  +  {(n-1)/n}. ∫ cosn-2(x).dx ,   n > 2.     

17.  ∫ sinn(x).dx =  {-1/n}.sinn-1(x).cos(x)  +  {(n-1)/n}. ∫ sinn-2(x).dx ,   n > 2.   

18.  ∫ secn(x).dx =  {1/(n-1}.secn-2(x).tan(x)  +  {(n-2)/(n-1)}. ∫ secn-2(x).dx ,   n > 2.     

19.  ∫ tann(x).dx =  {1/(n-1)}.tann-1(x).sin(x)  -  ∫ tann-2(x).dx ,   n > 2.     

20.  ∫ xn.cos(x).dx =  xn.sin(x)  –  n.∫ xn-1.cos(x).dx ,    n > 1.

21.  ∫ xn.sin(x).dx =  - xn.cos(x)  +  n.∫ xn-1.sin(x).dx ,    n > 1.

