MTH 1125 2pm Class - Test #4 - Solutions
Farr 2020

Pat Rossi Name

Show CLEARLY how you arrive at your answers!

1. Compute: [ (20z% + 3622 — 122 4+ 9/z + 4) do =

J (2028 + 3602 — 120+ 9y/3 + 4) dw = [ (200° + 362% — 122 + 9% +4) do

3
=20 ] +36 5] - 12[%] +9[(13ﬂ + 4z +C =bat + 1207 — 622 + 6% + 42+ C
2

ie., [ (202 + 3622 — 122 + 9/ + 4) dv = 5a* + 122% — 62° + 627 + 4z + C




2. Compute: [ (622 + 24z + 8)4 (x+2)dx =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! (622 + 24z + 8)4 (A function raised to a power is always a composite function!)
Let w = the “inner” of the composite function

= u = (62% 4 24z + 8)

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

Yes! (62° + 242 +8) — — — — — (z+2)
| — ——
function deriv

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

= U= (6x2+24x+8)
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 = 6224242 +8
=2 = 127424
=du = (12¢+24)dz
=Ldu = (z+2)da

3. Analyze in terms of u and du
[ (627 + 24a + 8)4(30 +2)dz = [ulLdu= % [uldu
—,_/\—/—’

4 L
u 15 du

4. Integrate (in terms of u).
5 [utdu = 5 [%} +C=gu+C
5. Re-express in terms of the original variable, x.

f(6w2—|—24x+8)4(x+2)d33: 6—10(6$2—|—24x—|—8)5+0

gous+C

ie., [ (622 + 24z +8)" (¢ +2)dz = & (622 + 24z +8)° + C




3. Compute: [ (2cos(z) — 5esc? (z) + 2sec (z) tan (z)) do =
[ (2cos (z) — 5esc? (z) + 2sec (x) tan (z)) do = 2 [sin (z)] — 5 [~ cot (z)] + 2 [sec ()] + C

= 2sin (z) + 5cot (x) + 2sec (z) + C

ie., [(2cos(z) —Hese? (z) + 2sec (z) tan (z)) do = 2sin (z) + 5 cot (z) + 2sec (z) + C




4. Compute: [ sin (52% 4 6z + 3) (5z* + 2) dx =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes!  sin (52?4 6z + 3)
/ AN

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

=u=>5z3+6x+3

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

Yes! 5:1:3—|—6z+3—————>(5562—|—2)
S——— —_————
function deriv

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

= u =52 +6x+3
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 = bHad+6x+3
=4 = 152246
=du = (152°+6)dx

=idu = (52%+2)da

3. Analyze in terms of v and du

[sin (52® + 6z + 3) (52% + 2) dz = ['sin (u) $du = § [sin (u) du

sin(u) %du
4. Integrate (in terms of u).
1 [sin (u) du = § [~ cos (u)] + C = —4% cos (u) + C

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

[ sin (52® + 62 + 3) (522 + 2) da = fécos (5$3 + 6z +3) + C

— 3% cos(u)+C

i.e., [sin (52 + 6z + 3) (a? + 2) dw = — 3 cos (5a® + 62+ 3) + C




5. Compute: f_ll (623 + 622 + 2) do =

1 3 2 ! ® ' 3 4 3
S, (62 + 627 +2)de = [6— + 6— +2z| = 37 +223 22| =
1

—1

N 4 3
f(@)
F(z)
3 3
= {2(1)4”(1) +2(1)] —[
F(1)




6. Compute: fol (22 + 1)4 x de = (The answer may not be a whole number)

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! (2% + 1)4 (A function raised to a power is always a composite function!)
Let w = the “inner” of the composite function
=u= (x2 + 1)

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

Yes! (x2+1)—————> x
—— —~
functi deriv
unction

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

=>u= (w2 + 1)
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 = z2+41
= % = 2
=du = 22xdz
= %du = zdz

When z =0, u=22+1=(0°+1=1
Whenz =1, u=22+1=(1)"+1=2

3. Analyze in terms of v and du

= 4 u=2 u=2
/ 2(x2+1)a:dm:f ut ldu=1 uwtdu
-~~~

1
r=1 u=1 2 2 Ju=1

1
ut zdu

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

4. Integrate (in terms of u).

u=2 Tu=2 5 5
1 ru=2 1 5 o 5 _ (2) (1) __ 32 1) _ 31
3 Jumy wtdu =5 {usy } [?o_uzl ~ 10 1 %~ () = 1o

7(2)

u=1

. r=1 4 1
e, [ (a2 +1) zvdo =3




7. Compute: -L [In (52° + 42? — 2z)] =

4 [In (52° + 42” — 2z)]

dx 5x3+4x2—2x

T 5ad +4a? — 2

3= [In(g(2))] L g'(z)

-(151‘2—1—83;—2) — 152°48x—2
N ——

Lon [ 500 + 4 - 20)) = Jerpsect




8. Compute: [ 32 _dz =

_ 3xz4+2

2 +4x+5

1
f 312+4m+5 N> fm 3z +2) dx

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! m is the same as (3m2 + 4z + 5)71 , S0 it is a function raised to a power.
Let u = the “inner” of the composite function

=u=322+4z+5

Is there an (approximate) function/derivative pair?
Yes! (32° +4z4+5) — — — — — (3 +2)
—_——— ———
function deriv

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

=u=3z>+4r+5

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 = 3a>+4r+5
i% = 6zx+4
=du = (6z+4)de

=1du = (Bz+2)da

3. Analyze in terms of u and du

/

1

— (1lg, =11
57 3e p5 00t D de = [usdu=3 [udu

1
sdu

g=

4. Integrate (in terms of u).

1 idu=Impu[+C

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

1
| st de = §1n|3x2 +3z+5[+C

3 Inju|+C



ie., f

3x+2

3x2+4z+5

dx:%ln 33@2—1—33:—&—5}—}—0




