MTH 1125 2pm Class - Test #4 - Solutions
Farr 2021

Pat Rossi Name

Show CLEARLY how you arrive at your answers!

1. Compute: [ (242° + 332% — 14 + 7/z + 12) dz =

[ (242% 4+ 3322 — Mo+ T/ + 12)dx = [ (24%3 + 3322 — 14z + Tz2 + 12) dx
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ie., [(242% + 3322 — 1z + 7T + 12) do = 62* + 112% — 7a? + Y3 + 120+ C




2. Compute: [ (122% + 48z + 8)" (x+2)dx =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! (1222 + 48z +8)" (A function raised to a power is always a composite
function!)

Let u = the “inner” of the composite function

= u = (122? 4 48z + 8)

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

Yes!  (122° + 4824 8) — — — — — (v +2)
(& ~ J/ T—/
function eriv

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

= u = (1222 4 48z + 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 = 122% 448z +8
= du = 24z +48
=du = (24z+48)dx

= du = (z+2)dz

3. Analyze in terms of u and du

[ (122% + 482+ 8) (x + 2) do = [wihdu = % [uldu
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ut aodu
4. Integrate (in terms of u).

ifu‘ldu:i[“gs}—i—C:ElOW#—C

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

1
[ (124 + 482 + 8)* (x + 2) dz = 1o (1227 +48a + 8)" +C
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Le., [(122% + 48z + 8)" (z+2)dx = 735 (1222 + 48z + 8)° +C

3. Compute: [ (2cos(z) — 5sec? (x) + 4sec (x) tan (z)) dx =

[ (2cos (x) — 5sec? (x) + 4sec (x) tan (z)) do = 2sin (x) — Stan (z) + 4sec (z) + C

Le., [(2cos(z) — bsec? (z) 4+ 4sec (z) tan (z)) dz = 2sin (z) — Stan (z) + 4sec (z) + C




4. Compute: [ sin(42® + 6z + 3) (422 + 2) dz =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes!  sin (423 + 62 + 3)
/! AN

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

= u = (42° + 62 + 3)

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

Yes!  (42® +62+3) — — — — — (42° + 2)
h fun?:;ion . deriv

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

= u = (42 + 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 ?7)

Yes! = u-substitution is appropriate

2. Compute du

u = 43 +6xr+3
=d = 122246
=du = (1222 +6)dx

= 3du = (42°+2)dx

3. Analyze in terms of u and du

[sin (42° + 62 + 3) (42° + 2) do = [ sin (u) 3du = 3 [ sin (u) du

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

1
[ sin (42® + 6z + 3) (42? + 2) dz = —3 cos (42° + 62 +3) + C
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Le., [sin(42® 4+ 62 + 3) (42% 4+ 2) do =

—3scos (42® + 6z +3) + C

5. Compute: [*, (423 + 62> + 2) dx =

) , , A B
[2, (42° + 62° + 2)dx = 4Z+6§+2$

f(z) h ~~
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ie., 1) (42° + 622 +2)dx = 8




6. Compute: fjl (23 + 1) 22 dx = (The answer may not be a whole number)

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! (23+1)® (A function raised to a power is always a composite func-
tion!)

Let u = the “inner” of the composite function

=u=(2*+1)

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

Yes! (:U3—|—1)—————> 22
p V. deriv
unction

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

=u=(2>+1)

. 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 = 2341
= g—z = 322
=du = 32%2dx
= %du = 22dx

Whenz = -1, u=23+1=
Whenz =1, u=2%+1= (1’ +1=2

(-1’ +1=0

3. Analyze in terms of u and du

x:_l (£E3 + 1)3m2 dz = fu:02 u - %du = %f“zz uddu

J:

1 u u=0

1
w3 3 du

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



4. Integrate (in terms of u).

u=0

L 2 3du — L [u_‘l]u:Q _ [u4]“:2 2" (0

= X7 X7 16 _ (2) — 4
4 u=0 12 u=0 12 12 12 12 3
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ie. f 3+ 1) P22 do = ‘51
7. Compute: L [In (62% + 622 — 22)] =
1 2 2
3 2  182%4120-2 _ 9246w—1
Iz [ln (6$ + 627 — 2x)} 62 1 612 — 21 \(18x + 127 — 2) = 6z§+zx2f2x = Bx:%j3mz27:p
4 [in(g(x)) b 7'()

g(x)

: d 3 2 _ 182%2412z—2 _ 9z%46zx—1
Le., dx [ln (61’ + 6 2%)] T 6x346x2—2x ~  3x34322—2




Extra! (Wow! - 5 pts. Can you believe it?) Compute: %dm =

342 _ 1
9:c2+1217+15dx \_,/ f 9z2+12z+15 (

re-write

3x +2) dx

Remark: Note that we have an approximate function/derivative pair, with the “func-
tion” 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?

[ S
Yes!  gorriserTs
to a power.

is the same as (922 + 12z 4 15) ", so it is a function raised

Let u = the “inner” of the composite function

=u=9x24+ 122+ 15

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

Yes! (927 +12z+15) — — — — — (32 +2)
N ~ 2 7—/
function eriv

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

=u=9x24+ 122+ 15

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 = 922+ 12x+15
=4 = 18z +12
=du = (18x+12)dx

= tdu = (3z+2)dx

3. Analyze in terms of u and du

1
/ 07 T 1o s 5 3r 12 do = [gdu=g [ du
h e d Ldu
1 6



4. Integrate (in terms of u).
[ tdu=¢n|ul+C
5. Re-express in terms of the original variable, x.

1
/ 912i§;m2+15dx ~ 5 In }9x2 + 127 + 15‘ +C

Vv
%ln\u\JrC

ie, [ Grtiagsdr = ¢ (927 + 120 + 15| + C

Extra! (Wow! - 5 pts. Can you believe it?) Compute: % [ln (@/%)] =

(== - [ [ (2| L= E[m(e)

rewrite rewrite
.2347 CC2
= i) = L4 (I (624 — 422 + 2) — In (82° — 82)]
AN / AN /!
rewrite rewrite
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rewrite rewrite
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