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Exercise 1:

Evaluate the following integrals.

(b) /ew cos e”dx

.
(c) / 7(1 n x3)3dx

Exercise 2:

Evaluate the following integrals.

(a) / sin? zdx

cscx(cscx + cotx
(b) / cscxdr | Hint: consider cscx = ( + )
cscx 4 cotx

1
c —_—dx
(c) / sin® z cos? x

Exercise 3:

0
Suppose t = tan 3

(a) Show that

2
df = ——dt
1+ 2
(b) Show that
g1 t?
U
(¢) By the fact that
i tan~la = 71
dx 1422

evaluate the integral

1
/ 5+4C089d6

Exercise 4:

Find/f(x), where



Solution

Exercise 1:

(a)

T 1 1 1 1 1
" e == 7dx2:7/7d1+:172:f/d2 14+a2=+14+224C
/vl—i—xz 2/ 1+ a2 2 v1+x2( ) 2 v v

/em cos e*dr = /cos e“de” =sine® +C

x° z? 1 3 s 1 (423 -1 .
- —dr= | ———a?dr = 7d3:7/7d3
/(1+w3)3 ! /(1+w3)3x ! 3/(1+fc3)3 T3 Taraeyp

1 1 1 1 1
- §/ <(1+x3)2 N (1+x3)3>d(1+x3) = T30t ensae  C

Exercise 2:

1 — COS 21’ X COSs 21’ X COS 293 T Sil’l 2.’,5
)
. _ 2 eosat b _*r _*r
/bm J:dx—/ dr = / dx = / d2r = +C

cscx(cscx + cot x) csc? x + cscx cot
cscxdr = dr = dx
cscx + cotx cscx + cotx

cscx + cotx

.2 2
1 sin“ x 4 cos® x 1 1
/_276155: _2—de 5 dz + ) dz
sin” x cos? x sin” x cos? x cos?zx sin‘ x

:/sec2xdx+/cchxdx:tan:rfcoterC’

1
= /7d(—cotx—cscx) = —In|cotx +cscx| + C

Exercise 3:

0
Suppose t = tan 7

(a)

1,0 L0 2
dtzisec §d0:>2COS §dt:d9:>d0:1-i—7t2dt

2tan —
2t
tanf =

6 1-¢2
1 —tan® =
an B
1—¢2

[ ——
COS 1+t2



2 2 2 2 2
——df = dt = dt = | ——dt
/5+4cos9 / 1—t21+1¢2 /5(1+t2)+4(1—t2) /9+t2
5+41+?f2

Let t = 3z 5 5 5 1 5
— _dt=3 | ———dr == | ——dr==tan"! C
/9+t2 /9+9x2 v 3/1—|—x2 T=gtan o
2 t 2 1 0
:§tan71§+0:§tan71 (3tan2>+c
Hence,

2 2 (1 0

Exercise 4:

“(z+1)*+C 2>0

Fo) = [ 1) =

Note that F(z) is continuous.
lim F(z)= lim F(z)= F(0)

z—07t z—0~
Hence,
}+C’71+Cl 7011
4 3 B
Therefore,
“(z+1)*+C x>0
3 1
Flx)= [ f(x) =14 z(z+1) _E+C <0




