M2REG-INDINT-2223-ASM-SET 4-MATH
Suggested solutions

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

21 1 -2
o - )dx=-/” du
VxZ+1 2 Vu

1
= E‘/(ué —2u_%)du

1 3 i
= glﬂ — 2u? + constant

1
= §(x2 + l)% —2(x% + 1)% + constant

A N B AG5x-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
=In|3x+2| - 3 In |5x — 1| + constant

2. (a)

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

S oy (x+4)(2x—5)

_ 2Px*+ (3P +20Q + 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, 0 =3 and R = —
()/4x +11x =59 [ 4x?+11x-59
222+3x=20 ) (x+4)(2x-95)

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(1-x)

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

Wehave A—B=0and A+B=1.

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

(b) Let u = cosx. Then du = — sinx dx.
'1 dx=/ sin x dr
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 =sin6. Then 3dx = cos6do.

/ dx _ l cos 6 40
dé
=) sine
1 1 —-cosd
= Eln Tocosd + constant
= lln ﬂ + constant
2 [1+vV1-9x2

91

. /(x+2)sinxdx:—(x+2)cosx+/cosxdx

= —(x + 2) cosx + sinx + constant

)

1 1
. /xcos(Zx +1)dx = > sin(2x + 1) — 5/ sin(2x + 1) dx

1 1
= Ex sin(2x + 1) + 7 cos(2x + 1) + constant

Zsin(3x —4) 2
7. ‘/xzcos(3x—4)dx:%—§/xsin(3x—4)dx
Zsi -4) 2 -4) 2
_x sin(3x )+ x cos(3x )——/cos(3x—4)dx
3 9 9
_ x%sin(3x — 4) . 2xcos(3x —4)  2sin(3x - 4)
B 3 9 27

oo

4 4
. /x‘lllnxdx: gx% lnx—gx%dx

= 2etine - 2261 4 constant
= =X41nx 25x constan

5
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9. /(\f—%)lnxdm(%x%—zx%)lnx—/(zxi—zx—i)dx

2 3 1 4 3 1
= (§x2 - 2x2) Inx — §x2 +4x2 + constant

98]

®(lnx)> 1
10. /xs(lnx)zdxzm——/xslnxdx

6 3
6 2 .6
_x°(Inx)*  x’Ilnx 1/ 5
" 6 TR A
= x*(Inx)”  x%lnx + 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™™* +/ e dx

= —xe™ " — ™ + constant

=—(x+1)e™* + constant

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

=xzex—2xex+2/exdx+/e2xdx

1

98]

2 12x

=x"e* - 2xe* +2e* + 56 + constant

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

1
/ e¥sin(x +1)dx = Ee"[sin(x + 1) — cos(x + 1)] + constant

SXcosdx 4
15. /e_3xcos4xdx=—$—g/e_stin4xdx
—3x —-3x o}
4x 4 4x 16
__e ;os X N e 9sm X 2 -3 cos dx d

2 X cosdx  de sin4
—5 e ¥ cosdxdx = _¢ T costx + ¢ S + constant
9 3 9

3¢ cos4x  4e sin4

/ e 3 cosdxdx = — ¢ 2208 al + ¢ 2;1n Y + constant
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3 cos(l 1
16. /x2 cos(Inx) dy = 08U 5/ 2 gin(Inx) dx M

3
_ x3cos(lnx)  x3sin(Inx) B l/ 2 cos(Inx) dx M
3 9 9
10 3 cos(1 3 sin(1
— / x% cos(Inx) dx = x” cos(Inx) + X sin(ln x) + constant M
9 3 9
3x3 cos(1 3 sin(l
x*cos(Inx) dx = x” cos(inx) 42 sin(inx) + constant 1A
10 10
17. (@) I, = x" (—COS“X) —/(nx"_l)(—cosax)dx IM+1M
a a
_ _x"cosax A (sinax) _ / ((n = 1)x"2] (sinax) dx] M
a a a a
1 -1
= _—x"cosax + - x"sinax — n(n—1) /x"‘z sin ax dx
a a? a?
1 -1
=——x"cosax + lx"‘1 sin ax — n(n )In_2 1
a a? a?
(b) /xsinxdx =x(—cosx) — /(—cosx) dx 1M
= —Xx cos x + sinx + constant 1A
(@) /x5 sinx dx
=—x° cosx+5x4sinx—5(4)/x3 sin x dx M
= —x° cosx + 5x* sinx — 20 [—x3 cos x + 3x% sinx — 3(2) / X sin x dx M
= —x7 + 5x* sinx + 20 cos x — 60x? sinx — 120x cos x + 120 sin x + constant 1A

M2REG-INDINT-2223-ASM-SET 4-MATH-MS-4 END OF PAPER



