Math 220 - Calculus f. Business and Management - Worksheet 34

Solutions for Worksheet 34 - Mixed Integration Methods
1: /(3x2 —8z) (2% — 42 +2)2 dx
Solution for #1:

du
We set u = x3 — 42 + 2 so that = 3z% — 8x. Therefore, du = 3z* — 8z dx. Now we plug everything in:

/(3372—895)(953—4x2+2)12dx = /uwdu = u—+ C =

/(47\/5 + e ) i
Solution for #2:

We write the first term so that we have no radicals: 3//z = 3x~'/*. Then we integrate.

4
/(33:_1/4 + %) dx :3-§x3/4 +e" +C = 4% + e + C

3: /(x + 1)e3$2+6$ dx

Solution for #3:

d 1
Use a u-substitution. Set u = 3x2 + 6z, then % = 6x + 6 = 6(z + 1). Therefore, édu = (z + 1) dz. Now plug

everything in and evaluate.

0.2 1 et 1 . -
/(I+1)63“"2+6“"d:p = f/e“ du = 5 +C = 663m2+6x L C

4: /x31nxda:

Solution for #4:

1 : : §
Use integration by parts. Set u = In(z) so that du = —dz. Set dv = z3dx so that v = [ 23dx = % Now,
T

4 1 4 4] 1 ] 4] 1
uv—/v~du —ln(:zr)'x4—/<x><z>dar - Z(I)— Z/x‘sd:c _— Z(x)—ﬁsﬁl—}—c




5: /\/7t—5dt

Solution for #5:

1
Use u-substitution. Let u = Tt — 5. Then du = 7 - dt. Therefore, dt = ?du. We now substitute in and integrate:

1 1 2 2
/mdt = ?/ul/zdu = (7> <3> WP C o= (Tt -5+

1+ 6¢°
6:/ il dz
q
Solution for #6:

This one seems tricky because it is a rational function, but you can simply carry out the division by q to make things
much easier for yourself. Always try to make the integral easier for yourself if possible!

1+ 6¢° 1 1
/ qq dg = /6+6q2dq = /q71 + 6¢*dg = In|q]| —|—6~§q3+C’ = In|q| +2¢° + C

3
7: / de

&
Solution: for #7

Aguain this one seems tricky, but observe that we can combine the top and bottom of the fraction. Remember that when
you divide, you subtract the exponents. We do this below:

v _ 1/3 ,.—1/5 _ (5/15—3/15) _ 2/15 _ E 17/15
—dx x x dx x dx T dx T + C
Jx 17

2p% +3
8 | —————d
/ (P + o)
Solution for #8:
. du ) ) 1 )
We will set v = p* + 6p so that = 4p® + 6 = 2(2p® + 3). Thus, §du = (2p® +3)dp
p

This will work nicely to substitute in now:

2p* +3 1 -1 —1 1
P gy =~ [udu = o () w1 O = () =+ C
/(p4+6p)5 P 2/“ w= g gt 5O O e

9: /(4:10 —6)e’ dx
Solution for #9:

We use integration by parts here. We will set u = 4x — 6 so that du = 4 dx and we will also set dv = €> so that



1
v = 56535. Notice to integrate dv you need to use a substitution for 5z (this is omitted here). Now we can integrate:

/ du = (4z — 6) < 4 dr = esw(4 6) 4/ 52 g
s vdu = (4z g 3 T = 3 x E e’®dzx
S5x 46530 5% 4651
(42 — 6) FE + C (4o -6 )+ C = (4o 5)5 C

10 [ 4
'/2x2—1 o

Solution for #10:

du
We will do a substitution and set u = 2z — 1. Then o 4x so that du = 4a dx. We are ready to integrate now.
X

= [T C=222— 1| + C

2
11: / Mdag
3z

Solution for #11: We use our brains here and notice that we can carry out the division by 3z to change the expression
to a form we can easily deal with. This is done below:

22+ T z  x'/? x oz /2 2 2.xl/? 2 2z
TV e = [ 24 = de = —— c="4+Y 10
/ 3z /3+3z$ /3+ 5 W Tyt ¢ T3 T

In(3z + 2)
12: [ ——
/ 3x + 2 du

d
Solution for #12: This one is tricky. We will take u = In(3x + 2), because we know that il - 3. This means

do 3z +2
d d
?u =3 i 5 This is what we see in the function. Notice that choosing u = 3z + 2 would be very hard to deal with
x

here (try doing it and see how far you get). Now:

In(3z + 2) 1 1u? [In(3z + 2))?

T e = 2 du = —— = A

/3x+2 v 3/““ 33 7 ¢ 6 e



