MATH 118 WINTER 2015 LECTURE 17 (FesB. 2, 2015)

Midterm 1 Review 1: Basics

e Things to remember:

(@]

(e]

(e]

(e]

Minimal table of indefinite integrals.

P
a — 1 1+ .
/a: de = Ta® +C acR, a#l; (1)
dz _ In|z|+C; (2)
x
/e“"da: = e+, (3)
/cosa:da: = sinz +C; (4)
/sinxda} = —cosz+ C; (5)
dx
/(cosa:)2 = tanz +C;
/ dr _ arcsinz + C} (6)
1—a?
dx
/1—1—3:2 = arctanz + C. (7)
N J
Trig identities.
sin(z+y) = sinxcosy+ cosz sin y; (8)
cos(x+y) = cosxcosy —sinzsiny; (9)
sin(—z) = —sinuz; (10)
cos(—xz) = —cosz; (11)
sin(%—x) = CosZ; (12)
cos(%—x) = sinx; (13)
sin(m —x) = sinzx. (14)
L 2
os = tanz + 1. (15)

Exercise 1. Write down formulas for sin(2z) and cos(2z).
?

Exercise 2. tan(z+y) =7 tan(5 —z)=

2

Exercise 3. sin(r+z)=7.

Binomial expansion.

(a+b)? = a?+2ab+b?%

(a+

Exercise 4. (a+b)*="7.

Differential

b)3 = a*+3a’b+3ab®+ b3

(18)



o Theorems (Practical versions).
— FTCI:
e f integrable on [a, b];
e F’'=fon(a,b);
e F continuous on (a,b),

then ,
/ f(z) dz = F(b) — F(a) = F(z)[5. (19)

— Integration by substitution (change of variables).
e Indefinite integral:

o Type I substitution. f(z)= fi(u())w/(z) dz —>
/ () dar = / fi(w) du=Fi(u)+C=F(u@)+C;  (20)
o Type II substitution. Set z = (),
/f(x) dz = /f(a:(t)) () dt=G(t)+C=G(T()+C. (21)

Here T'(x) is the inverse function to z(t).
e Definite integral: If
o wu,u’ continuous on [a,b], f continuous on u([a, b]), then
b u(b)
| rweyvea= [ @ 22)
— Integration by parts. ‘ ue

e Indefinite integral: If u, v, u’, v’ are continuous then
/u(x) v'(z)dz=u(z)v(x) — /v(a:) u'(x) da. (23)

e Definite integral: If u,v,u’, v are continuous on [a, b], then
b

b
L u(z)v'(z) dz =u(z) v(z)|} —/ v(x)u/(z) da. (24)

a

Exercise 5. Calculate / using change of variable t:g —x.

dx
(sinx)?

e Examples.

Example 1. Calculate the following indefinite integrals.

2
a) /(aﬂ—l—%) dz;
x
b) /\/x2+2xdx.
x
c) /(tan3x+cot§)dx,



d) dz
et 4 e’

e) arci;rl\/_ dz;

f)/ d ; Here a € R.
T+ x°

Solution.
a) We have

2
1 _
/($2+ﬁ> dx = /(m2+x 1/?’)zdm
_ /(x4+2x5/3+x_2/3)da:

= %x5+%x8/3+3x1/3+0.

b) We have
/\/a:2+2xdx = %/(m2+2)1/2d(a:2+2)

_ lwerpiic
c¢) We have

x _ sin3x cos(x/3)
/<tan3x+cot§>dx = /mdx—i—/ Sn(z/3) dz
_ _1/ d(cos3x)+3/ d(sm )dx

3 cos3 Slng

smg‘ +C.

= —%ln|0053x|+31n

dx _ e’dx
et +e T 1+ (er)?

/ d(e®)
14 (e%)?
= arctan(e®) 4+ C.

d) We have

e) We have

R

arcsin ’LL

arcsm\/_ u=v7z
f

= 2 / arcsin v du

= 2 [uarcsinu—/ Ldu]
V1—u?
d(1—u?)
V1—u?
= 2uarcsinu+2vV1 —u2+C
2 /7 arcsiny/z +2v/1—x +C.

= 2uarcsinu +



f) There are two cases a=1 and a # 1.
When a =1 we have

dz der 1
/m/ﬂaln‘x‘w- (30)
When a # 1 we have

dez x4z
T+t 14gl-a
1 d(1+ 279
- 1-a 1+azl-e
_ 11 In[1+2!=| + C. (31)

—a

Example 2. Calculate the following definite integrals.

2) /1 2 (Ina)? da;

w/4
b) / cos’r sinx dz.
0

Solution.

a) We have

/:x(ln:c)zdx _ /1 (1nx)2d<%2>

b) We have

/ cos®z sinz dx — / uwddu
0 1
4
= L sy = (33)

Exercise 6. Calcualte

2 oo
/ x3e?® dux; / e %(sinz)®dz. (34)
0 0
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