M242 Hw4 (S. Zhang) .

1. (7.3:28)  Find

/ 2?2 +1 d
(22 — 2z + 2)? *

® ans:
2 =2 4+2=(x—1)2+1

It is of type v x? + a?. Here we can do a change of variable
first u = x — 1. But it is better to expand the idea above,
letting

z—1=tanf
dx = sec? 0do

22 +1=(1+tan)’ + 1
=1+2tanf + tan?6 + 1
=2tanf +sec? 0+ 1

2 +1
(22 — 22+ 2)?
2tan 6 +sec? 0 + 1
:/ sect 0

dx

sec? 0do

= /(2 sin 6 cos @ + 1 + cos® 0)df

1
= /(sin 20 + g + 5 co8 20)do

1 3 1
—§c0529+ 59—&— Zsin29—|—0

3 1
= sin? 6 + 59—1— 55in9cos€+Cl

To find 6 and cosf, we draw a right triangle:

hypotenuse vz2 — 2z + 2

r—1

0 1

241 d
(93272x+2)2x

(z —1)? 1 1 (z-1)
= Zt Ngp o)
poans s R L Rl -ty S
3 1 (z-3)
="t B i

an”( ) 2x2—2x—|—2+c

2. (7.3:29)  Find

/x\/ 1 — 24dx

e ans: It is of type va? — z2. Here we can do a change
of variable first u = 2. But it is better to expand the idea
above, letting

22 =sind

2xdx = cos 0d

/x\/l—x4dx
1
:/\/1—sin29§cosﬁd9
—/1 2049
= 2cos
1

:/Z(l—kcos%)d@

0 1 .

0

1
=1 + Zsin@cos@—&—C

To find 6 and cosf, we draw a right triangle:

hypotenuse 1

; Ners
/JE\/ 1 — ztdx

1 1
= zsinflxz—l—zxzvl—x‘l—l—C

1. (7.4:6)

Write out the partial fraction forms for f(z).

But do not determine the numerical values the coefficients
A, B, C etc.

(1) f(z) = (23 + ) (22 — 2+ 3)
() f@) = 75 ixg)
® ans:
(1)
(3 +2)(2® —z+3) =a(2* + 1) ((x — %)2 + %)



4
€ e ans:

(23 + z)(a? — 2+ 3)
A Bzx+C Dx+FE

RS 2 —x+3 u = sinz, du = cosxzdx
2
@) / Ccos T / du
—_— A = —_—
25— =2 - 1) =23 (2 - 1)(@® + 2+ 1) sin?z + sinz u? +u
1A B
1 w4u u o u+1
(26 —a%) 1 -1
A B  C D Ex+F u o u+l
S i B + =
o T r—1 x*+x+1
cosx B du
2. (7430) Flnd Sin2z+sinl’ €L = U2+'LL
322+ +4
i3z 12 1 -1
x* 4 32% + :/(7-1- )du
u  u+1
¢ ans: =lnu—Inju+1|+c¢

=ln|sinz|+In|sinz + 1|+ ¢

| sin x|
+c

t + 322 +2 = (22 +1)(2* + 2)
|smx+1\
322 4+xz+4 Bx+C Dzx+E

x4+3x2+2:x2—|—1 2 +2

32° 4o+ 4
=(Bz® + C2* +2Bx + 2C) + (Dx*® + Ex* + Dz + E)

B+D=0
C+E=3
2B+ D=1
20+ E =4

B=1,C=1,D=-1, E=2

/3m2+m+4
x
x4+ 322 +2
1 x 1
d
/ t e x2+2+x2+2)x
1
:5 (22 +1) +tan™!
11( +2)+V2tan~! = + C
—In(x an "t —
2 V)

3. (7.4:48)  Find

cos T
/ ———dzx
sin“ x + sinx



