M2REG-INDINT-2223-ASM-SET 6-MATH
Suggested solutions

1. dx =
Vi-2

x> -8 (x2 2)(x+2x2 +4)
f x2—2
:/(x+2x2+4)dx
1, 4

=—x"+ —x2 + 4x + constant
2 3

5 /362x+56x—2dx_ (3ex—1)(ex+2)dx

eX+2 B eX+2

=/(3ex—l)dx

= 3¢* — x + constant

3. Letu =log, x. Then du =

xIn2

/ 3(log, x)> +2log, x — 4
X

= (In2)(u® + u® — 4u) + constant

= (In2)[(log, x)? + (log, x)? -4 log, x] + constant

4. Letu =e* + 1. Then du = * dx.

/€2x+2€x+1 / (ex+1)2

Lt2

1
= —— + constant
u

= - X1 + constant
e

5. Letu =Inx. Then du = ldx

3
= —u? + constant

3
= —(Inx)2 + constant
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dx = /(ln2)(3u2 +2u —4)du
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6. Letu =1 —e™*. Then du = 5¢7>* dx.

dx e—Sx
e — 1 :,/ 1 — e

L[ du

5 u

1
=3 In |u| + constant

1
=3 In|1 — e>*| + constant

Alternative solution
Let u = ¢>* — 1. Then du = 5¢>* dx.

dx 1_5x+5x
=/ e e dr

e5x — 1 eSx — 1
1= 5x 5x
=/—Se dx+/—e dx
ex —1 ex —1
1 du
=— [ dx+- [ —
/ 5 u

1
—-Xx+ 3 In |u| + constant

1
=—x+ 3 In|e>* — 1| + constant

1
7. Let = vx — 1. Then du = —— dx.

2vx
1
—1dx = 2 -1 —=dx
R
:/2(u+1)\/ﬁdu
=/(2u3+2u5)du
_4 %4_4 %+constant
_Su 314
4 4
:g(ﬁ_l)%+§(ﬁ—l)%+constant

1 2
8. (a)/x+ dx:/(l——)dx
x+3 x+3
= x — 21n |x + 3| + constant

1
b) Let u = vx. Then du = —— dx.
(b) u=x u NG

\/)_c+1dx_2 Vx+1 1
x+3Vx VI+3 24x

u+l1
=2 d
/u+3 .
=2(u —2In|u + 3|) + constant

= 2v/x — 41In(+/x + 3) + constant
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9. Letu =3 +sin(Inx). Then du = M

cos(Inx) [ du
/ x[3 + sin(Inx)] dv = u

=1n|3 + sin(Inx)| + constant

dx.

= In(3 + sin(In x)) + constant

10. Let u = sinx. Then du = cos x dx.
/cos X gy o / (l — u?
sin® x
=/(u_ —2u™t+u?) du
1
= ——— + — — — + constant
Sud  3ud u

1 2 1
= - + - — + constant

5sinx 3sin’x sinx

11. Letu = tanx. Then du = sec” x dx.

8 2 .13

sec® x 1 +tan“x

/ dx = g -sec? x dx
tan3 x tan3 x

/(1+u2)3
_/(u +3u” +3u+u3)du

3., |
+3ln|tanx|+§tan x+Ztan X + constant

2tan?x
12./ 2 sin* 2x dx:/ZSin42x(l+cos2x)dx
1 —cos2x 1 — cos? 2x

:/2sin22x(1+0052x)dx
:/(1—c0s4x)(1+cos2x)dx
:/(1—cos4x+cos2x—cos4xcos2x)dx
1
:/ ll—cos4x+c032x—E(cos6x+cos2x) dx
sin2x sin4x  sin6x

2 - 4 - 12 + constant

13. Letu =5 — 11x%. Then du = —22x dx.

/x 5—11x2dx———/\/_du

1 3
= ——u? + constant
33

1
= —§(5 - 11x2)2 + constant
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14. (a) x2—4xcos1ﬂ—2+4:x2—4xcosl+4cos2£+4sin2£

12 12 12
2
= (X—ZCOS%) +4sin21ﬂ—2
(b) Letx —2cos % =2sin 17T_2 tan §. Then dx = 2 sin % sec® 0.do.

: T T

Slnﬁ _ Sll’lﬁ
2_4 1+4d‘5_ x\2 .27
X% —4C0s 13 (x —2cos &) +4sin” 5%

sin =
:/ 12 -2sinllse029d9

in2 7 tan2 in2 2
4 sin 15 tan 0 + 4 sin 5

1
=- [ do
2/
19+ tant
= = constan
2

= ltan_1 ()—C ose — — cot 1) + constant
2 2 12 12

= ltan_l (\/64- V2
2 2

x—2- \/3) + constant

COS x

Sin x

15. /seclen(sinx)dx = tan x In(sin x) —/tanx-

= tanx In(sinx) — / dx

= tan x In(sin x) — x + constant

Vx
16. /e\’;dxzfx/)‘c-%dx

1
Let u = vx. Then du = —— dx.
v 24/x

/eﬁdxzz/u-e“du
:2ue“—2/e“du

= 2ue" — 2e" + constant

= 2vxeV* = 2¢V* + constant
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17. (a) () Letu =Inx. Then du = — dx.
X

/(lnx) dx=/u”dx
X
un+l

= + constant
n+1

B (lnx)"”

n+

/ (xa+1 X (lnx)n)dx
X

xa+1 (lnx)"“
Tl /
x(Inx)™!  a+1

= / x4(Inx)"*! dx

n+1 n+1

+ constant

(ii) / x%(Inx)" dx
(lnx)m'l

+1)x% x
(a+1)x +1

|

xa+1
+ constant

(b) @) /x“dxz -
a
(i) Using the result of (a)(ii), we have

a+l (lnx)n+l n+1
a 1 n+l dx — X _ / a 1 n dx .
/x(nx) a+1 a+1 x(Inx)
a+l 1 1
/x“lnxdx:x (nx)_ /x“dx
a+1 a+1
xa+1 Inx xa+l .\ nt
= - constan
a+1 (a+1)2
a+1 1 2 2
/xa(lnx)zdx == a(+n1x) - /X“(lnx)dx
x*(Inx)? 2 [x**!Inx x4l
= - - + constant
a+1 a+1]| a+1 (a+1)?
x(nx)?  2x%'Inx  2x9t!
= + constant

- +
a+1 (a+1)2  (a+1)3
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