Calc 1 Review
Def's, Prop's and Thm's

Limits:
* Provided that Jim f'(x) and lim g(x) exist and fis continuous at g(a) then

i lim [f(x) £g(x)]=lim f(x) + lim g(x)

ii. Jim f(g(x) =/ Jimg(x))
* A Function f is said to be continuous at a point ¢ if }igg f (x)=c

* (Squeeze Thm.) Let f,g and h be functions such thatg(x) < f(x) < h(x) Vxin an interval containing

* (Derivative) Given that the following limits exist then

d s ey i LJEER Zf0 £ = f(h)

h—o h x—h x—h

* (L'Hopitals Thm) Given the functions f and g differentiable on an open interval about a point ¢ and

}i@f(x) = limcg(x) = o or 0 then

X —

eglx) g (x)
Derivatives:
* Power Rule: —— x =rx" !
dx
* Sum/Difference Rule: 4 [f(x) +tgx)]= a4 (x) £ 4 g(x)
dx - dx — dx

* Product Rule: d;dx [f(x)g(x)]= /(X)g(X) +f(x)g/(x)



_f(x)glx) - flx)g (x)

* Quotient Rule:

dx | g(x g(x)2
*ChainRule:ﬁ[f(g(x))]z %f(u) % where u =g (x)

=/ (g(x))g (x)

* Trig Derivatives:

1) 4 [sin(x) ] = cos(x), 4 [sin_l(x)]Z !
dx dx 2
1-x
ii) 4 [cos(x) ] = -sin(x), 4 [cos_l(x) 1= -1
dx dx 2
1-x
1i1) % [tan(x)]Zsec(x)z, % [tan_l(x)]Z | _'l_xz
iv) 4 eotx) ] = <se ()2 -4 oot T(x)]= ——L
dx T dx 1+

V) % [sec(x) ] = sec(x)tan(x)

Vi) d;dx [csc(x) ] = -csc(x)cot(x)

* Special Derivatives

-4 e =%

dx
.. d X__ X
u)dx e =e
i) -9 5= p'In(b)
dx
Integrals:

* ch(x)dx = ch(x)dx Y ceR

*j[f(x) + g(x) ]dx=jf<x)dx + jg(x)dx



*IfF (x) =f(x) then Jf(x)deF(x) te
*(Substitution)

Jf(u) (%)dXZJf(u)du

*Special forms:

i)J 2du 5 ZLarctan(l) +c
a +u a a

b a
*| f(x)dx=-| f(x)dx
a b
b c b

* | f(x)dx =| f(x)dx + | f(x)dx where fis integrable on [a,b] and ¢ €(a,b)

a a C
*(Fundamental Thm of Calculus pt 1&2) Given f continuous on [a,b] and F is the antiderivative of f on
[a,b] then,
b
)| f(x)dx = F(b) - F(a)
a

X

f(oydt

a

=/(x)

.. d
i1) dx

* (Substitution for Definite Ints) Given f is continous on an interval contain g(a) and g(b) then,

b g(b)
flg(x)) g' (x)dx = f(u)du whereu = g(x) which is continuous on [a,b]
a g(a)



Examples:

1.) )}iLnOx_lsin(S x) = 8 (Hint: L'Hopitals)

2) limoxzsin ( % ) =0 (Hint: Squeeze Thm)
X —

_3 2
3 =1
3)i/3x+ 2 _ 53 = a x 3
dx > 3x 2
2
4)i (arctan(7x°)) = 21x ;
dx 1 + 49x
d [In3x) ] _ x'—4In(3x)
5) 4 x N 4x
dx e ¢
d X —n 2x 3x°
6 ln( 3 jz 5 -3 (Hint: use quotient rule for logs first)
dx x +2 X —n x +2
7.)J; dx = arcsin( V2x j +c
2 2
2-x
3
-4 =7 2

-4 L
8.)Jx3 11-x3 dx = 2(11—x3) +c

X

9)— J e_SZ2 dz‘=e_3)‘2 (Hint: FTOC)
0

- (1 +cos(3x))°
18

10.)J( 1 +cos(3 x) )Ssin(3 x) dx= + ¢ (Hint: use substitution)

o | w

(Hint: use substitution)
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