M2REG-INDINT-2425-ASM-SET 3-MATH
Suggested solutions

1. Letx = 2V2sin 6. Then dx = 2V2 cos 6 d6.

/ dx 3 2vV2cos @
V8 —x? V8 — 8sin @

- [ as

= 6 + constant

dé

.1 X
= Sin —— + constant

2V2

2. Letx = V2tan#. Then dx = V2 sec? 9 d.
\/zsec 0

2+x2 2tan29+2

=@/w

= —40 + constant

1 1 X
= —tan~ — + constant

V2

3. Let x = V3sin6. Then dx = V3 cos 6 dé.

2 1
/ 1—%&2%/\/3—35in29-\/§c059d0

=\/§/cos29d9
3
:£/(1+cos29)d9
V30 V3
= —+—sm29+constant
2 4
V36 V3
= —— + — sinf cos @ + constant
2 2
\/§'_1x+\/§(x) V3—x2+ tant
=—sin —+ —|— constan
2 V3 2 \43 V3
.1 X xV3(3-x?)
= —sinT — + ———= + constant
2 V3 6
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4. Let11x = 3sinf. Then 11dx = 3cos6do.

/\/9—121x2dx=13—1/\/9—9sin2000s0d6

9
= I cos® 6.do

9
= Z/(l + cos 20) do

9 9
= —0 + — sin 26 + constant

22 44
_2 0+ o sin 8 cos 0 + constant
27022
9 . llx 9 (1l Vo — 12142 + constant
= — — || — nstan
AR Tl 3 consta
9 . pllx  xV9-121x?
= ﬁsm 3 +f+constant

5. Let 2V2x = tan 6. Then 2V2 dx = sec? 6 dé.

B 1 sec? 6
(1+8x2)2  2v2.J (1+tan?6)?
1 2
e cos“ 6do
Y
=—— [ (1 +cos260)dd
4x/§/
1 1
=—0 + = sm 260 + constant
42
1
= ——60 + —— sin f cos 6 + constant
4V2 \/_
1 1 2V2 1
= tan‘1(2\/§x) + V2x (
42 4V2 \ V1 + 8x2 ) \V1 + 8x2
1 1 X
= — tan~' (2V2x) + —————— + constant
v an”~ (2V2x) 21180 constan
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6. Letx =7sin@. Then dx = 7 cos 8 d6.

8.

2
f e
49 — x2

49sin’6 - 7 cos @

V49 — 49sin% 9

=49/sin20d9

do

4
= 79/(1 —cos20)do
_ 496  49sin2¢

v/
eX+e X

Let ¢* = tan 0. Then e* dx = sec® 6 d6.

dx

eX+e™*

5 5
(a) x2+2xsin£+1=x2+2xsin—7r+sin

_/ sec20do
) an26+1

:/dH

=0+C
=tan"!(e¥) + C
S
2_
0 D + cos
s Sn 2+ 5 51
= sin — cos” —
u 12 12

> 7 + constant
499 49sinfcos @
= — - ————— + constant
2 2
49 sin~! x4 (x) 49 - x2 + constant
= — 81 [ —— _—
2 7 2 \7 7
49 ., x  xV49-x?
= —sin~ = — ———— + constant
2 7 2
e*dx
e2x + 1

) 57

12

5 5 5
(b) Letx + sin 7 cos i tan 8. Then dx = cos % sec6d6.

12

12

12

Sn Sn

/ Cos 13 B / CcOS =5
2 Y4 - 25n 2 25nm
X% + 2x sin ot 1 cos~ 35 tan 6 + cos o

:/de

= 6 + constant

5w

Xx + sin 2%
=tan~! (—12

5x
COS 12

_y [xcsc 51—’5 +
=tan | ————

5w
cot SV

=t

2-3
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) + constant

1

5
- COS 1—; sec>6.do

) + constant

+ constant
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9. XX+ 8x+17=(x+4)2+1
Letx + 4 = tan 6. Then dx = sec” 6 d6.

/ X dx=/ ('[an9—4)se:029(h9
x2+8x +17 tanZ 6 + 1

= /(tan9—4)d0

Letu = cosd. Then du = —sin 9 do.

/ / /4d9
x2+8x+17

= —In|cos | — 46 + constant
1

Va2 + 8x + 17

=InVx2 + 8x + 17 — 4 tan" " (x + 4) + constant

=—In

10. Letx? = 4tan 6. Then 2x dx = 4 sec® 0 d6.
/ x dx _1/ 4sec?0do
x*+16 2 ) 16tan26+ 16
1
=— [ d¢
s/

0
= g + constant

D ian! i + constant
= —lan — <+ constan
8 4

11. (a) 8x—x?=—-[x*=-2(4)(x) +4*] + 16
=16 - (x—4)

) / dx _/ dx
Vax — x2 16— (x-4)2
Letx —4 =4sin0. Then dx = 4 cos §d6.

4 cos 6 do

[
8x — x? 16 — 16sin2 6

:/dg

= 0 + constant
1 x—4

= sin + constant
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—4tan"!(x + 4) + constant
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