MTH 1125 12pm Class - Test #4 - Solutions
Farr 2019

Pat Rossi Name

Show CLEARLY how you arrive at your answers!

1. Compute: [ (82° + 622 + 4z + 2+ 2/z) dz =

f(8x3+6x2+4x+2+2\/§)d$:f(8x3+6m2+4x+2+2x%)dx

3
2

=s|g|+6[5]+4|%] T2 425 +C =2t 20+ 207 420 +2(3) 2 4O

2

:2m4+2x3+2x2+2x+%x%+0

ie., f(8x3+6m2+4x+2+2\/§)da§=23:4+2m3+23:2—|—2x+%x% +C




2. Compute: [ (42° + 12z +2)" (22 + 1) do =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! (423 + 12z + 2)9 (A function raised to a power is always a composite function!)
Let w = the “inner” of the composite function

éu:(4x3+12x+2)

b. Is there an (approximate) function/derivative pair?

Yes! (4:E3—|—12:c+2)—————>(x2+1)
| — ——
function deriv

Let u = the “function” of the function/deriv pair

= U= (4x3+12x+2)
c. Is the “function” of the function/deriv pair the same as the “inner” of the composite function?

(i.e., do criteria a and b suggest the same choice of u ?)

Yes! = u-substitution is appropriate

2. Compute du

u = 434122 +2
=4 = 1272412
=du = (122°+12)dx
= Sdu = (22+1)dz

3. Analyze in terms of v and du

J (4:103 + 12x+2)9(x2 + 1) dr = fugﬁdu = %fugdu

9 1
u 15 du

4. Integrate (in terms of u).
& udu =3 [59] +.C = gt +.C
5. Re-express in terms of the original variable, x.

[ (42® +122 +2)° (22 + 1) dw = % (42° + 120 +2)° + C

1,10
o'’ +C

ie., [ (42® +12242)° (22 + 1) do = &5 (42® + 1204+ 2)"" + C




3. Compute: [ (5cos(z) + csc? (z) — 6sec () tan (z)) do =
[ (5cos (z) 4 esc? (z) — 6sec (z) tan () do = 5 [sin (z)] + [~ cot (z)] — 6 [sec (z)] + C

= Hsin (z) — cot (z) — 6sec(z) + C

ie., [ (5cos(z)+ csc? (x) — 6sec (z) tan (z)) do = 5sin (z) — cot (z) — 6sec (z) + C




4. Compute: [sin (922 + 16z + 4) (92 + 8) dw =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! sin (9:1:2 + 162 + 4)
/! AN

outer inner
Let w = the “inner” of the composite function

:>u=(9x2—|—16x+4)

b. Is there an (approximate) function/derivative pair?

Yes! (9:1:2—|—16x—|—4)—————>(993+8)
—_————— ——
function deriv

Let u = the “function” of the function/deriv pair

= u = (922 + 16z + 4)
c. Is the “function” of the function/deriv pair the same as the “inner” of the composite function?

(i.e., do criteria a and b suggest the same choice of u ?7)

Yes! = u-substitution is appropriate

2. Compute du

u = 92%+ 162 + 4
=4 = 182416
=du = (18z+16)dz

=2du = (9z+8)dx

3. Analyze in terms of v and du

[sin (92° + 16z 4+ 4) (92 + 8) dz = [sin (u) idu = % [sin (u)du

sin(u) %du
4. Integrate (in terms of u).
1o _ 1 _ 1
3 [sin(u) du = 5 [—cos (u)] + C = —5 cos (u) + C
5. Re-express in terms of the original variable, x.

[ sin (922 + 16z + 4) (9z + 8) dx = —%cos (927 + 16z 4+ 4) +C

—1 cos(u)+C

ie., [sin (622 + 18z + 4) (9z + 8) do = —5 cos (922 4 16z 4+ 4) + C




5. Compute: fol (827 + 622 + 2) do =

1g.3 2 a a’ ' 4 3 1
Jy (82® +6a” + 2)dx = 8 +65 +2 = [22" 4 227 + 22] =
—_—— 0

f(z F(x
(z) o) (z)

= ' +20+20)] - 20" +2(0° +2(0)] =6

F(1) F(0)

ie., [y (8% +62% +2) de =6




6. Compute: [ (42° +2)"2? dz =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! (43:3 + 2)3 (A function raised to a power is always a composite function!)
Let w = the “inner” of the composite function
= u= (4z3 + 2)

b. Is there an (approximate) function/derivative pair?

Yes! (4:E3+2)—————> z?
S —— —~
f . deriv

unction

Let u = the “function” of the function/deriv pair

=>u= (4:133 + 2)
c. Is the “function” of the function/deriv pair the same as the “inner” of the composite function?

(i.e., do criteria a and b suggest the same choice of u ?)

Yes! = u-substitution is appropriate

2. Compute du

u = 4dx3+2
= Z—Z = 1222
=du = 122%dx
= %du = 22dx

When z =0, u =423 +2=4(0)>+2=2
When z =1, u=42® +2=4(1)>+2=6

3. Analyze in terms of v and du

J75 (0 1 2)70 da = [0 fydu = 5 [F e
u3 %du

Don’t forget to re-write the limits of integration in terms of u!

4. Integrate (in terms of u).

_ _ 4 4
1 u:6u3du:i{ﬁ}u_6:{ﬁ}u_6: (6 B 2) _ 1296 _ 16 _ 1280 _ 80
12 Ju=2 12 | 4 u=2 48 u=2 48 48 48 48 48 3
~— =
F(6)  F(2)




. 3 cos(xz)—2sin(x)
7. Compute: [ so—r<—-—r% S ()72 cos(z) dx
3 cos(z)—2sin(z) _ 1 .
f 3sin(z)+2 cos(x) dx ~—~ f 3sin(z)+2 cos(x) (3 cos (I) — 2sin (:E)) du
re-write

Remark: Note that we have an approximate function/derivative pair, with the “function” in the
denominator. This usually indicates that u-substitution is appropriate, with the result being a natural
logarithm.

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! is the same as (3sin (z) 4+ 2cos (z)) ", so it is a function raised to a

power.

1
3sin(z)+2 cos(z)

Let u = the “inner” of the composite function
= u = 3sin(x) + 2 cos (x)
b. Is there an (approximate) function/derivative pair?

Yes! (3sin (z) + 2cos (z)) — — — — — (3cos (x) — 2sin (x))

function deriv

Let u = the “function” of the function/deriv pair

= u = 3sin (z) 4+ 2 cos (x)
c. Is the “function” of the function/deriv pair the same as the “inner” of the composite function?

(i.e., do criteria a and b suggest the same choice of u ?)

Yes! = u-substitution is appropriate

2. Compute du

u = 3sin(x)+ 2cos(x)
=9 = 3cos(z)— 2sin(z)
=du = (3cos(z)—2sin(z))dx

3. Analyze in terms of v and du

1 . g
/3sin @) 1 2008 (@) (3cos (z) —2sin(z)) dz = [ +d

du

1
4. Integrate (in terms of u).
[Lidu=Inlu|+C
5. Re-express in terms of the original variable, x.

fwd In|3sin (z) + 2cos (z)| + C

3sin(x)+2 cos(z)

In|u|4+C

ie, [ 7§§f;(f))+22;;2(3 dx =In|3sin (x) + 2cos (z)| + C




8. Compute: f _3cos(x)—2sin(z) da

\/3sin(z)+2 cos(x)

_3cos(x)—2sin(x) dx % 3 94 d _ 3si +9 3 3 — 924i
f \/3sin(z)+2 cos(z) - w11te f (3sin(z)+2 cos(x)) 2 (3 cos () sin () Ire_\wz:e f( sin (z) cos (x)) " * (3 cos (x) Si

1. Is u-sub appropriate?

a. Is there a composite function?

1

Yes!  (3sin(z) +2cos(x))” 2 is a function raised to a power.
Let w = the “inner” of the composite function
= u = 3sin(x) + 2 cos (x)

b. Is there an (approximate) function/derivative pair?

Yes! (3sin (z) + 2cos (z)) — — — — — (3cos (x) — 2sin (x))

function deriv

Let u = the “function” of the function/deriv pair

= u = 3sin (z) + 2 cos (x)
c. Is the “function” of the function/deriv pair the same as the “inner” of the composite function?

(i.e., do criteria a and b suggest the same choice of u ?)

Yes! = u-substitution is appropriate

2. Compute du

U 3sin (z) + 2 cos (z)
=9 = 3cos(z)— 2sin(z)
= du (3cos (z) — 2sin (z)) dx

3. Analyze in terms of v and du

J (3sin (z) + 2 cos (z))fé (3cos (z) — 2sin (z)) doz = fu*%du

du

u

=

4. Integrate (in terms of u).

1 1
ul 4 C=2"+C
(z)

5. Re-express in terms of the original variable, x.

fu_%du =

=

3 cos(z)—2sin(x)
S ot aeos 1 = 2Bsin (@) + 2cos (2))” +C

1
2u2 +C

1
_3cos(xz)—2sin(x) o . 2
ie, [ oo 2o () dr =2 (3sin (z) +2cos (z))” +C




9. Compute: - [In (sec (z) + tan (z))] =

d 1 . sec(x) tan(z)+sec? (x)
I [In (sec (z) + tan (x))] = m . (sec () tan (z) 4 sec? (a:)) = sec(@) Hian(@)
e
2 Ing(2)) e 7

= =R = (@)

sec2(zx
ic., 45 [In (sec (2) + tan (¢))] = chaslaieects) — sec (2)

10. Compute: % {ln < I;;S})} = (Use the algebraic properties of natural logarithms to simplify first)

1
£n(Va)] = £ n|(5))] o £ (50)] o £B0E ) -nEe)
re-write re-write re-write

=1 (47 (22) = 355 (60%)) = (35 (20) + 355 (62)) = (7 + 2)




