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No. 58 “A mathematician is a machine for turning coffee into theorems.” August 1, 2015

51 Problems in Calculating Integrals Using U-Substitution with Solutions

(Part 9)
34. N B 1 _(ldu 101 1 3 Letu =2x% + 3
_[2x2+3dx - jzx2+3de - fﬂ? _Zfadu —Zlnlul ti= du = 4xdx
1 W _ d
=Zln(2x2 + 3)+C. L . xax
Remark: The absolute value bars can be replaced by parentheses since
2x?% + 3 is greater than zero for all x.
N "1 ax
Check: [FIn(2x? + 3) +¢| =2 2= x|
35. X2 B 1, _.]'15 _5J'1 5 _ Letu =2x3 — 3
j§x3—3dx B f§x3—3x dx = u6du 6 udu B 6ln|u| o= du =§x2dx
5 2
_ 2 |2us 2du = x“dx
51 12..3 " s gxz 5 6 x? 2 v
Check: [gnfix® - 3| +¢| =585 =05 s =22

36.

du 1 Let u = 3x?
2 — 2 — - = — =
fxcos(3x ) dx —fCOS(?vx )x dx —fCOS(U) 6 6fcos(u) du = { du = 6xdx

1 1 du
= gsin(u) +C = gsin(BxZ) + C. o = Xdx

Check: E sin(3x?) + C] = %cos(sz) -6x = x cos(3x2). v



37.

38.

39.

40.

du = 2x3 _
fxzsin( 5) dx f sin (§x3 - 5)x2 dx = f sm(u)— = { Le;z _ 329;2dx5

1 du
= 2jsm(u) du =

1
[—cos(w)]+ C = —Ecos(u) +C= —=x"dx

NIH

1
= —5cos (§x3 - 5) +C.
Check: [—%cos@x:” —-5)+ C]’ = %sin@x:“ —5)-2x2 =
= x2sin (§x3 - 5). 4

] _f 1 (x— 2)dx = Letu = x2 — 4x + 3
(x2 4x+3)3 dx = (x —4x + 3)3 X x= du = (2x — 4)dx
1du 1 -1 du = 2(x — 2)dx
=5 | zdu=5|uldu=5 -—u?+C=
w2 f du f s L= (x—2)dx
-1
——u‘2+C——(x —4x +3)7%2 + C.

4
Check: [T(x _ 4x +3)2 +C] =2(x?—4x+3)32x—4) =

= %(xz —4x+3)32(x—-2)=(x2—4x+3)3(x-2) =

_ X—2
T (x2-4x+3)3 "
du 1 1 1 Let u = x?
x2 _ o u — _,u — _ ,x?
fe xdx_fe 2 zfe du=get+l=get +C { du = 2xdx
' d
Check: [lex2+C] =le¥2x = e¥’x. v 7u=xdx
2 2
du 1 11 Letu = x3 + 3x
3 2 2 _ T 2 —_._33 —
f(x T30 +1)dx_f” 3 3f du=z-zui+C { du = (3x2 + 3)dx
1 1 du = 3(x?* + 1)dx
=qul+C=5(*+3x)°+C.
9 9 d?u=(x2+1)dx

Check: [2(x* +3x) + c]' S 43002322 + 3) =

(x3 +3x)?3(x2+ 1)

W = I

1
= §(x3 +3x)?(3x% + 3) =
=3 +3x)*(x?2+1). v
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