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

1. Letu = x> + 1. Then du = 2x dx.

x(x2-1) u-2,
_— _- - u
Va2 +1 Vu
/(u2 —2u” 2)du
= §u2 — 2u? + constant
1
= §(x2 + 1)% —2(x%* + 1)% + constant
@ AP _A(5x— 1)+ B(3x +2)
3x+2 Sx-1 Bx+2)(5x-1)

_ (5A+3B)x+(-A+2B)
- (Bx+2)(5x - 1)
We have SA + 3B =12 and —A + 2B = 5.
Solving, we have A = 3 and B = —1.

12x =5 3 1
®) / (3x+2)(5x—1)dx:/(3x+2_5x—1)dx

1
=1In|3x +2| - 3 In |5x — 1| + constant

0 R Px+4)(2x-5)+Q0(2x-5)+R(x+4)

S G ey R (x +4)(2x —5)

_ 2Px*+ (3P +2Q + R)x + (-20P — 50 + 4R)

(x+4)(2x-5)
We have 2P =4,3P +2Q + R =11 and —20P — 5Q + 4R = -59.
Solving, we have P =2, Q0 =3 and R = —

()/4x +11x=59 [ 4x?+11x-59
2x2 + 3x — ) (x+4)(2x-5)

3 1
_/(2+x+4_2x—5 dr

1
=2x+3In|x +4| - §1n|2x—5| + constant
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A N B A(l+x)+B(l-x)

l—-x 1+x (I =x)(1+x)
_(A-B)x+(A+B)
B 1—x2

Wehave A—B=0and A+ B =1.

1 1
Solving, we have A = 3 and B = 5

(b) Letu = cosx. Then du = — sinx dx.
'1 dx=/ sin x d
sinx 1 —cos?x
3 / du
B 1—u?
1 1 1
=—= d
2/ (1 -u * 1+u) !

4. (a)

1 1

= §1n|1 —ul - 51n|1 + u| + constant
1 1 —cosx

= — In|——| + constant
2 1+ cosx

(c) Let 3x = sind. Then 3dx = cos 6do.

1 cos 0

dx
_— == [ ———df
/XV1—9x2 3 si“Te\ll—sinzéP

_/ do

~J sing

1 1—cos@

=—In|——
2 1+ cos@

1. |1-—V1-9x2

1+V1—-9x2

+ constant

=—In + constant

2

5. /(x+2)sinxdx=—(x+2)cosx+/cosxdx

= —(x + 2) cos x + sin x + constant
1 . 1 .
6. /xcos(Zx +1)dx = 5% sin(2x + 1) — 3 / sin(2x + 1) dx
1 . 1
= 5% sin(2x + 1) + ) cos(2x + 1) + constant

2 _
x—sm(;x sl —%/xsin(3x—4)dx

x2sin(3x — 4) s 2xcos(3x —4) 2

7. /x2 cos(3x —4)dx =

—/cos(3x—4)dx

3 9 9
3 x2sin(3x — 4) N 2xcos(3x —4) _ 2sin(3x — 4)
- 3 9 27

4 4
8. /x‘lllnxdngxilnx—gx‘ltdx

= 2xtina— 2244 ¢ constant
= —X41Inx 25x constan

5
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9. /(I—%)lnxdx=(§x3—2x%)1nx—/(zxi—zx-%)dx

2 3 1 4 3 1
=|=x2-2x2|lnx - §x2 + 4x? + constant

98]

®(lnx)> 1
10. /xs(lnx)zdxzm——/xslnxdx

6 3
6 2 6
x°(Inx)*  x°Inx 1 / 5
= - — dx
6 3 18/ 7%
= xé(lnx)2 2l + x° + constant
6 18 108

11. /(x+e)exdx: (x+e)ex—/exdx
= (x + e)e* — e* + constant

= e*(x + e — 1) + constant

12. /xe”_xdx:—xe”_x+/e”_xdx

= —xe” " — ™ ¥ + constant

= —(x + 1)e™* + constant

13. /(x2+ex)exdx:/xzexdx+/ezxdx
=xzex—2/xexdx+/e2xdx

=xzex—2xex+2/exdx+/ezxdx

2 1 2x

=x"e* —2xe* +2e* + Ee + constant

14. / e¥sin(x +1)dx = e*sin(x + 1) — / e*cos(x +1)dx
=e*sin(x+1)—e*cos(x+1) — / e¥sin(x + 1) dx
2/ e*sin(x + 1) dx = e*[sin(x + 1) — cos(x + 1)] + constant

1
/ e*sin(x + 1)dx = Eex[sin(x + 1) — cos(x + 1)] + constant

S¥cosdx 4
15. / e cosdx dx = —% -3 / e ™3 sin 4x dx
-3x =3x o
4 4 4x 16
_ e gos X N e 9sm X L o3 cos dr dx
25 ¥ cosdx | 4e T sin4
= [ e cosdxdx = _¢ - cosm + ¢ S + constant
9 3 9
33 cos4x  4e *sin4
/ e ¥ cosdxdx = — ¢ 2§OS Y + ¢ Z;m al + constant
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3 cos(1 1
16. /x2 cos(Inx) dx = M + §/ 2sin(In x) dx

3
3 x3cos(lnx) x3sin(lnx) 1
B 3 9 9
10 3 cos(1 3 sin(1
— / x% cos(Inx) dx = x” cos(Inx) 41 sin(ln x) + constant
9 3 9
3x3 cos(1 3 sin(1
/x2 cos(Inx)dx = al C(;z( nx) 4 X snll(()nx) + constant
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