| > restart:with( plots) :with (student):
Warning, the name changecoords has been redefined

i Section I ex 1
> g(x) := 1ln(sec(3*x)): Diff(g(x),x)= diff(g(x),x);
0
—In(sec(3 x))=3tan(3 x)
ox

ex 2
| > g(x):= arcsin(1l+ sin(x)): Diff(g(x) ,x)= diff(g(x),x);
cos(x)

(1+sin(x))

0
a arcsin( 1 + sin(x)) = «/1 B

ex 3
> g(x) := arctan(l/(x*2)): Diff(g(x) ,x)= diff(g(x),x) :simplify (%) ;
0 1 X
a arctan(;} =-2 R
| ex4

> g(x) := exp(1+(x*2)): Diff(g(x),x)= diff(g(x),x);

0 1+ 5 (1+x%)
o =2xe
ex 5
> g(x) := arcsin(ln(sqgrt(x))): Diff(g(x) ,x)=
diff (g(x),x) :simplify (%) ;

>
o (11( )j 1
—arcsin| ~In(x) |=—F———
i Ox 2 x4 —1In(x)’
| ex 6
> g(x) := x*k*exp(-x): Diff(g(x),x)= diff(g(x),x):gl:=simplify (%),
a —X - —X —X
gl :=—xke( ):x(k 1)ke( )—xke( :
L ox
ex 7

[ > g(x) := exp(-x)*arccos(x)/cos(x): Diff(g(x),x)=
diff (g(x),x):gl:=simplify (%) ;

gl =
9 e arccos(x) ~ (arccos(x) cos(x) 4/ 1 —x* + cos(x) — arccos(x) sin(x) 4/ 1 —x*) e

| ox cos(x) cos(x )’ /1 _2



[ Section 11

ex 2
> g:= x -> (x"2+6) /x*2:
Int(g(x),x)= int(g(x),x);

X +6 6

Jsec(x) + sin(x)2 dx =In(sec(x) + tan(x)) — % cos(x) sin(x) + %x

ex 3
> g:= x -> 1/sqrt(3-x"2):
Int(g(x) ,x)= int(g(x),x): simplify (%),

1 1
dx = arcsin(g «/; xj

37

>
ex 4

> g:= x -> x/(x*2+4) :
Int(g(x),x)= int(g(x),x);

X 1 5
B dx="In(x"+4)
x +4 2
| ex5
:> g:=x -> 1/(x*2+4) :Int(g(x) ,x)= int(g(x),x);
1 1 1
B dx =~ arctan| ~ x
x +4 2 2
| ex 6

> g:= x -> x/sqrt(1-x*2):
Int(g(x) ,x)= int(g(x),x);

ex 7




[ > g:= x -> (1ln(x))"3/x:
Int(g(x) ,x)= int(g(x),x);

3
Jln(x) LI
X 4

ex 8
(> gi= x -> (2%x+1) / (x*2+x+1)

Int(g(x) ,x)= int(g(x),x) :simplify (%) ,;Int(g(x) ,x=0..1)=
int(g(x) ,x=0..1);

¥rx+l

1
2x+1
J—dx—ln(3)

2x+1 )
- dx=In(x"+x+1)

2
x +x+1
0

ex 9

"> g:= x -> (ln(4*x~2-2%x+1)):
Diff (Int(g(x),x),x)= simplify (diff (int(g(x),x),x));

d
5—1M4f—2x+lﬁh=hm4f—2x+l)
X

[ ex 10

i > g:= x -> (exp(-x)-exp(x)):
Int(g(x),x)= int(g(x),x);

(=) (=)
‘[e Y etdx=—e —e

fex 11

i > g:= x -> 1/ (sqrt(x)*exp(sqgrt(x))):

1 1
J‘(ﬁ)ﬁ:_z(ﬁ)
X e e

Int(g(x),x)= int(g(x),x); Int(g(x),x=0..1)= int(g(x),x=0..



1

1
)
OJ;e

M:—2éﬂ+2

[ ex 14

> simplify (cos(arctan(l)));

2

2
ex 15

> g:=x -> 1/(4+x"2):
Int(g(x) ,x)= int(g(x),x); Int(g(x),x=-2..0)= int(g(x),x=-2..0);

1 1 1
5 dx =~ arctan| —x
x +4 2 2

ex 16

> g:= x -> exp(tan(x)) * (sec(x) *sec(x)) :
Int(g(x),x);

Jetan(x) sec(x )2 dx
ex 17

> g:= x -> 1/sqrt(4-x*2):

Int(g(x),x)= int(g(x),x); Int(g(x),x=1l..sqrt(3))=
int(g(x) ,x=1..sqrt(3));

1 ,(1 j
—F———dx =arcsin| " x
ANa-x 2

ex19



> g(x):= x*(1n(x)): Diff(g(x),x)= diff(g(x),x);

In(x)
0 In(x) x In(x)

ox X

ex 20

| > g(x):= 4~ (3*x): Diff(g(x) ,x)= diff(g(x) ,x);
240 345 1y

L ox

ex 21

| > g(x):= 4*x*exp(x): Diff (g(x),x)=
diff (g(x),x) ;solve(diff (g(x),x)=0);

—(4xe)=4¢€ +4xe
ox

L -1
[ ex 22

> g:=x -> 1/(x*(1n(x))"n);
Int(g(x),x)= int(g(x),x); Int(g(x),x=exp(l)..exp(2))=
int (g (x) ,x=exp(l)..exp(2));

1

g=x—>>
x In(x)"
1 In(x
, dx=— ((n)ann(x)))
x In(x) (~1+n)e
2
1 242"

X =
x In(x)" 2" (=1 +n)

" ex 23

> g:= x -> 1/sqgrt(a*2-x*2) ;Int(g(x) ,x)= int(g(x),x);
f:= x -> x/sqrt(a*2-x*2);Int(f(x),x)= int(£f(x),x);
gl:=int(g(x) ,x=0..a) ;fl:=int(£f(x) ,x=0..a);

> solve(gl=£f1l,a);
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Section III ex1
[ > g(x) := x -exp(x) ;plot(g(x),x=-infinity .. infinity);

g(x)=x—¢€
-infinity 0 infinity
X
Legend
Curve 1




[ >
| ex2
> g(x) := arctan(l/x);plot(g(x),x=-infinity..infinity)
1
g(x) = arctan(—j
X
-infinity infinity
X
Legend
Curve 1
>
| Section II
ex1
> g(x):= (exp(4*x)-1)/sin(x);
( )._&
i BT Gin(x)
[ > Limit(g(x), x=0)=limit(g(x), x=0);
) e(4x) -1
lim —————=4
i x>0 Sin(x)
ex2
[ > g(x):= (1 -2*x)~(1/x);
)
i g(x)=(1-2x)
> Limit(g(x), x=0, right)=limit(g(x), x=0, right)




1
1m1(1—2xJJ=e“)
- x— 0+

ex3
(> g(x):= x*(sin(x));

sin(x)
L g(x):=x
| > Limit(g(x), x=0, right)=limit(g(x), x=0, right);
im X" =1
L x— 0+
ex4
[ > g(x):= x/ (x+1) ;
(x) ==
gl x+1

(> Limit(g(x), x= infinity)=limit(g(x), x=infinity);

X

lim =1
cow X+ 1

ex>5
[ > g(x) := 1ln(Pi/x) / tan(x):
| > Limit (g(x), x = Pi)= limit(g(x),x = Pi);

o)

im =
L v tan(x) n
exl
[ > g:= x -> x*e”(-x):
Int(g(x) ,x)= int(g(x),x);
ex2
> g:= x -> 1ln(x):
Int(g(x) ,x)= int(g(x),x);
ex3
> g:= x -> x*sin(x):
Int(g(x) ,x)= int(g(x),x);

>
(—xIn(e)) (=x1In(e))
(—x) X e (4]
J;e dx =— —

In(e) In(e)

Jln(x) dx=x1In(x)—x

Jx sin(x) dx = sin(x) — x cos(x)






