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. If lim

r—a J(2) and lim,_,, g(z) , then

= limg_.q f(x) +limgq g(:r)
= climy.q f(2)lim, 4 g(z) ‘f
= limg_,q f(z)/ limg ., g(z) provided lim,_,, g(z)
limg g (f(z))™ = if n is a positive integer.
limg_q (f(z))V/™ = if n is a positive integer (if n is even then lim,_,, f(z) > 0).
limg ,qc=
limg ,q 2™ = where n is a positive integer.
. hm:c——»[) sinz __

T

key: exist, limyq(f(z) £ g(x)) , limy_qc(f(x)g(z)) ,
limg q(f(2)/9(x)) , #0. flimgg f(@)]", [limgoq f(@)]V™, c, a™, 1,

. (a) If f(x) g(z) for x , then lim, ., f(z) < lim,_., g(z), provided the limits exist.  key:
<, neara
(b) if f(z) < g(z) < h(z) for z , and limg_,, f(z) = L = limg_4 h(z), then lim; o g(z) = ___
key: neara, L )
f(x) is continuous at a if lim,_,o- f(z) im,_,.+ f(z).
If f and g are , then so are f £+ g, fg and f/g (provided g(z) __)
polynomial, rational, root and trigonometric functions are continuous
key: = f(a) =, continuous at a , # 0, _in their domain ,

f’(l‘) = limh_.o

key: f(z+hh2—‘f(z2

(cf@)+g@)=___  key: cf'(z)+g'(z)
(f@glx))' = key: fl(z)g(z)+ f(z)g'(z)
(F@fo@) = ey Iellfal
(1) (z™) = key: nz™"!
(2) (sinz) = key: cosz
(3) (cosz) = key: —sinz
(4) (tanz)’ = key: sec’z
(5) (secz) = key: secztanz
(6) (cotz) = key: —csc’z
(7) (cscz) = key: —csczcotz
= flulz) = & = = f/( ) w/( )
key: f, u, u(r), =z, '
The extreme value theorem: If fis __ then f attains maximum and minimum values in
[a,b].  key: ctson [ab], '
If f has a local extreme values at ¢, then f/(c) key: =0 or does not exist
If fis and f’ exists in then there exists a ¢ € (a,b) such that
o) = ﬂl—’%—:—g—(—a—). key: cts on [a,b], (ab),

If on [a,b], then f is increasing on [a,b].
If on [a,b], then f is decreasing on [a,b].
If on [a,b], then f is concave upward on [a,b].
If on [a,b], then f is concave downward on [a,b]. key: f'>0, f/ <0, f/>0, f’ <0,
Ist derivative test: Suppose that c is a number of a continuous f.
(a) If f’ changes from at ¢, then f has a local maximum at c.
(b) If f’ changes from at ¢, then f has a local minimum at c.
(c) If f does not change sign at ¢, then f has __ local extreme at c.
key: _critical , + to —, — to +, no_
2nd derivative test: Suppose that f/ is continuous near c.
(a) If f'(¢) ____and f"(c) ____ then f has a local minimum at c.
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(b) If f'(¢) ___ and f”(c) __ then f has alocal maximum at c.
key: =0, >0,=0, <0,

16. Guideline for sketching a curve:

1:

2:

3: |

4: intervals of

5:

6:

7: concavity and pts of inflection

8: sketch the curve key: 1: domain, 2: intercepts, 3: symmetry, 4: 1 and |, 5: asymptotes, 6:
local extreme values,
17. Guideline for finding global extreme values of f(z): (1) solve ; (2) list all |

and ; (3) compare at the points in (2) and look for extreme values.
key: f'(z) =0, critical numbers, endpoints, I
18. f; f(z)dz = limp oo Y iy fz}) ____ where [a+ (i = 1)Az,a +iAz] and Az = =2,
Yomgi= Yy =n{n+1)(2n+1)/6. key: Az, zfe, nn+1)/2., %,
19. [ f(z)de = __ [? f(z)dx key: —
20. fab cdr=____  _ key: c(b—a)
21, = fabf(x)dx + cf: glz)dr  key: fab(f(x) +cg(z))dx
22. [ f(z)dz + [ f(z)da = key: [°f(z)dz
23. If f on [a, b], then f:f(:z:)dw > f: g(z)dz. key: >g
24. If on [a,b], then m(b—a) < fabf(x)dx <Mb-a). key: m< flz)<M
25. If f is continuous on [a,b], then ([ f(t)dt)’ = for z € [a, b].
If F is continuous in [a, b], then f: Fl(z)dz = key: f(z), F(b) — F(a).

26. (1) fz"dz = +C, where n # —1 and C is a constant. key: f:ll
(2) [kdz = key: kz +C,
3) [ dr = —cosz +C  key: sinz
“) f dz = sinz +C  key: cosz
5) [ dr = tanz +C  key: sec’z
6) | dr = —cotz +C  key: csc’z
nJ de=secx +C  key: secrtanz
®) f dr= —cscx +C  key: csczcotz
27. If u = g(z) is differentiable function whose range is I and f is continuous on I, then

[ fe@)g@ds=___ key: [1) f(w)du.
28. Suppose that f is continuous on [—a, a].
If f(z) = f(—z), then [* f(z)dz = .
If f(z) = —f(—=), then [ f(z)dz = . key: 2 [ f(z)dz, O
29. The area between y = f(z), y=g(z),z=aandz =bis 4 =
key: [’|f(z) - g(z)lde.
30. Let S be a solid that lies between z = a and z = b with crosssectional area A(z), then its volume is
V= key: [ A(z)daz. ‘
31. The volume of the solid obtained by rotating about the y—axis the region under the curve y = f(z) from

r=qtozx=0bisV = ‘due to dV = key: fab 2rxf(z)dr , 2nrhdr.
32. linear approximation: f(z) fla)+ flla)(z—a) key: =
33. differential: dy = key: f'(z)dx




