Renert School: Integration Bee 2024-2025



Problem 1.

Solution:

mower mower
/ —du =In ]u|) = In |mower
. u 1

Problems 2-17 are great review.

Problem 2. )
- 2
/8 (m +4l‘) dZE
Solution:
- 2 2/3 o |7t 2/3 2/3 2 2
/8 (m +4x) dr = (3I + 2z ) ’_8 =3((=1)*° = (=8)*°) + 2((—1)" — (—=8)%)
=3(1—-4)4+2(1—-64)=-9—-126=—135
Problem 3.
/ VI =5 dr
Jr

Solution: Divide to get

LS ——

Problem 4.

/ s(vs+1)ds
Solution: Expand to get

2 1
/s(\/§+1)ds:/(s3/2+s)ds:555/2—1-552—1-6'

Problem 5. s
/ sin(2zx) dx

/6



Solution: Method 1: Using v = 2z, du = 2dx, 7/6 — /3, m/3 — 27 /3,

/3 2m/3 1 1 27/3 1 1 1
/ SiH(Qx)d:BZ/ —sinudu = —= cosu == (————)
w/6 /3 2 2 /3 2 2 2
o311 1) 1
6 2\ 2 2) 2

4
/$3ex dx

Method 2: Integrating directly,

w/3 1
/ sin(2z) dx = — = cos(2z)
/6 2

Problem 6.

Solution: Using u = 2*,

Problem 7.
/(2x — 1) sin(4z) dx

Solution: Use f =2z — 1, ¢’ = sin(4x), so f' =2, g = —1 cos(4z). By IBP,

20 — 1 1
/(237 — 1)sin(4z) dz = — $4 cos(4x) + 5 /COS(4ZE) dx
2z —1 1
=— 1;4 cos(4x) + 3 sin(4z) + C

Problem 8.
secftand

—d
Vsect + 1

Solution: Using u =secf + 1, du = secftan 6 df, so

6

0 tan 0 d
fjc—Tailde: 7%:2u1/2+022m+0
sec

/ln 23 dx

3

Problem 9.



Solution: Method 1:
Use f=In2%,¢ = 1,50 f' = %2 =3 g=ux. By IBP,

/lnx3dx:xlnx3—/de:xlnx3—3x+0

Method 2:
Simplify first, then

/lnx?’dz:/31n:1:d93:3(:v1n:1:—$)+0

Problem 10.
/ S
t2 — 6t + 10
Solution:
/ ! dt—/ ! dt = arctan(t — 3) + C
2_6t+10" ) gz Mo
Problem 11.

Solution: This is an improper integral of type II - you cannot use FTC II or that this is
an odd function over a symmetric interval. Instead, the discontinuity is at 0, so

Considering the second integral,

b 1
— dx = lim 3 5
c—=0t J. X c—>0“’ 2x

1 . 1 1
=lm([——-—=] =0
c—0t+ \ 2¢2 2

/8x2—2x+3d
——dx
2z — 1

Therefore, the 1ntegral diverges.

Problem 12.

Solution: dr +1
20 —1) 8z —2z+3
— 822 + 4x
20 + 3
—2x+1
4




8r2 —2x +3
20 — 1

/

Problem 13.

dx:/<4x+1+

dr =22+ o+ 22z — 1|+ C
20 — 1

/ 22 dx

Solution: Use f =22, ¢ = e**

,so0 f=2x, g—%

/.7:262”C dr =

*. By IBP,

1
53:262”” — /1'6236 dx

Use f=x,¢9 = e** sof’—lg—% *. By IBP again,
1 1 1 1 1 1
/x e* dr = 21’262z — §ZE62$ + 5/62$ dr = §$262I — —ze® 4 -2+ C
Problem 14.
<1
/ dx
. xlnzx
Solution: Method 1: Using u = Inx, du = %da:, e 1, e? 2,50

[
. xlnzx

Method 2: Integrating directly,

2

d:c:/ —du=1Inul| =1In2
LU 1

e 62
/ der =Inlnz| =Inlne’* —Inlne =1n2
. xlnzx e
Problem 15. A
/ V3xr +4dx
0
Solution: Method 1: Using u = 3z + 4, du = 3dx, 0 — 4, 4 — 16, so
! 1 3/2 2 30 g3 393 112
V3r+4de = \/_du——u ‘ 5(16 —4%%) = —(4 2)—7
0 4
Method 2: Integrating directly,
112
/ V3r +4dr = \/3:70 + ‘ 163/2 437 = (43 — 2°) = 5



Problem 16.
r+1
— _dzx
z(2x + 1)

1 A B
Solution: If x(;x——:—l) = + 71 the Heaviside cover-up method gives A = zfoﬁl =1
1
and B = 7_51“ =—1, so

2

r+1 1 —1 1
" _dr = - dr =1 ——In|2 1
/m(Qm—f—l) T /<x+2x+1> = In|x| 2n|x—|— |+C

2
1
/ dx
0 2—x

Solution: The upper limit is a discontinuity, so

Problem 17.

2 b
1 1 b
dr = li dr = li —2v/2 —
/0 T = m | e de = i (=2v2 o))

= lim (—2v2 —b+2v2-0)) = 2V2

b—2—




