M2REG-DEFINT-2425-ASM-SET 4-MATH
Suggested solutions

1. Letu=e*—e . Thendu = (e* + e ) dx.
In4 -X
+
/ e“+e ere” o /
In2 e —-e x
P

=V15-V6

“ele

[SI[9%

5

5 3% /3 + tan 3x W 3% tan § + tan 3x
' / 1 —v3tan3x B z 1 - tan 5 tan 3x

:/T%tan(3x+%)dx

Sn

% sin(3x + %
:/36 sin (3x 3)dx
= cos(3x+ %)

9

N

N

Let u = cos (3x + g) Then du = -3 sin (3x + %) dx.
/53’6’ Vit /—? du
z 1- V3 tan 3x 3 -1 u
_\2
1 i 2
=3 n |u|]_1
2
1
=——1In2
gl
77 .
3. @ f(-x) =) sin?*(=x)
i=0
77
= - Z sin®*! x
i=0
=—f(x)
Thus, f(x) is an odd function.
5
(b) fx)dx =0
i
tan(—x)> + sin(—x)> B —tanx> — sinx?

(=x)2 + cos(—x) x2 + cosx
3, o o3
tan x> + sinx> )
—— ———— is an odd function.
x% + cos x
3

Fus 3 .

9 tanx” +sinx

Thus,/ z—dx:O.
_ZT” X~ 4+ COSX
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5. (=x)3sin [(—Jc)2 + e(_x)4] = —x’sin (x2 + ex4)

=

7.

. 4\ . .
X s1n(x2 +e* ) is an odd function.

1
Thus, / X3 sin(x2 + ex4) dx =0.
-1

4 + sin(—x) 4 —sinx 4 +sinx
4 — sin(—x) 4 +sinx 4 —sinx
4 + si
s¥nx is an odd function.
4 — sinx
2 4+si
Thus, / I g —o.
-z 4 —sinx

Let u = tanx. Then du = sec® x dx.

/’; dx ~ /vg du
-2 cos?xV4 — tan? x -V3 V4 —y2
Letu =2siné. Then du = 2 cos6d6.

Bl

:[de

-2(-x)3 3 -2x°
1+ (—x)6  1+x6
—2x°

is an odd function.

1+
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/ 3 dx B 3 2cosd
-2 cos?xV4 — tan? x —-Z \J4 - 45in% 0

de

6

X
/1x2—2x5+x8dx:/1 -2x° dx+/1x2(1+x6)dx
-1 1+ x0 -1 1+ x6 -1 1+ x6
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9. sin(sin(—x)) = —sin(sinx)

sin(sin x) is an odd function.

7 T T
/ [tan2x+sin(sinx)]dx:/ tanzxdx+/ sin(sin x) dx

Rk
B

N BN

N

:/ (sec’x —1)dx +0
-7
%

tanx — x

s
4

-2

NI N

10. (a) f(-x) = (—x)*sin(-x)

= —x*sinx

==f(x)

Thus, f(x) is an odd function.

a T
(b) /(1—x4sinx)dx=—
u 2
a a
/dx—/ 2sinxde = =
y y 2
¢ Vs
—0=2
x_a >
T
20 = —
473
T
a=—
4

7 5 T )
11. (a) / tan“ x dx = (seccx —1)dx

_I
4

T
—2-=
2

(—x) tan?(—x) _ xtan®x
1+ (—x)2  1+x2

x tan® x

1 +x2

7 xtan2
Thus,/ Y g =o.
-z 1+x2

(b)

is an odd function.
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12. tan’(—x) = —tan’ x
tan’ x is an odd function.

¢ 5 .2 ¢ 5 ‘. 2
(tan’ x + sin“ x) dx = tan” x dx + sin” x dx
T T T

% -5 -5

1 rs
=O+§ (1 = cos2x) dx

-z
6

1 sin2x | ©
20T T2 ]_,r
6
o \3
6 4
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1 1
4cos2x+5  4(2cos’x—-1)+5
1

8cosZx + 1
sec2 x
8 + sec? x

(b) Letu = tanx. Then du = sec’ x dx.

/Ztr 1 dxz/z sec? x d
o 4cos2x+5 0o 8+secx

sec x
9+ tan?x

-
[

Let u = 3tan @. Then du = 3 sec? 9d9

s

1
T 's 3
/ / sec’ @ 49
0 4c052x+5 9tan29+9
/ d
0

1
3

1

08
1
34

13. (a)

W=

_ —1

(c) Letu = —x. Then du = —dx.

/uf(x)ln(1+ex)dx
- 0 a
=/ f(x)ln(1+ex)dx+f f(x)In(1 +e¥)dx
-a 0
0 a
—/ f(—u)ln(1+e_“)du+/ f(x)In(1 +e¥)dx
a 0
0 a
:—/ [—f(x)] ln(1+e_x)dx+/ f(x)In(1 +¢e¥)dx
a 0
—/af(x)ln(exjl)dx+/af(x)1n(1+eX)dx
0 € 0

B /af(x)[lnex —In(1 +¢e*) +In(1 + ¥)] dx
0

- [xrwa
0

4 sin 2x
(4cos2x +5)2
(=x) = 4sin[2(-x)] B 4 sin 2x
& (4cos2(—0)] +5)2  (dcos2x +5)7
Thus, g(x) is an odd function.

d 1
Note that —
ote tha [2(4005 2x +5)

(d) Letg(x) =

—-g(x)

3 4 sin 2x
"~ (4cos2x +5)2°
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T 4sin2
/ sin 2x dr
~x (4cos2x +5)?

T Adxsi
_ / X sin 2x d
o (4cos2x +5)2

X T i dx
“|2(4cos2x +5) |, _/0 2(4cos2x +5)
1 my[ 1 (1 1
:-(—) L B
2\4)\o+5) 213 3
Vs 1t 1
=———tan =
40 6 3
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