MTH 1126 — Test #1 — Solutions — 11am Class

SPRING 2022

Pat Rossi Name

Show CLEARLY how you arrive at your answers
1
1. Compute: % [e\/ﬂ] = % [6(396)2]
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(Alternative Solution Appears on the Following Page)




Alternative Solution:
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3. Compute: fe(8x3+6m2) (8% + 4x) dx =

(a) 1. Is u-sub appropriate?
a. Is there a composite function?
Yes. e(8°+62%)

Let u = 822 + 62

b. Is there an “approximate function/derivative pair”?

Yes. (Sm?’ + 6x2) — (8x2 + 4x)
fur;:?ion d;gv

Let u = (823 + 622)

2. Compute du

u = 8%+ 62?
= o= 22?412
= du = (242%+ 12x)dx
= zdu = (822 +4x)dx

3. Analyze in terms of uand du.

fe(8$3+6$2) (82° +4z) dx = [e"idu= 1 [e"du
— T —— ———

ey
1
3 du

4. Integrate in terms of u
%fe“du:%e“—i-(?
5. Re-write in terms of x

3 2 1 2
fe(Sz +6x ) (81’2 + 41.) dx — ge(&’v +4:Jc) + C
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ie., fe(8$3+6$2) (822 + 4x) dx = e(82+12) |
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4. Compute: [ Mf’”ﬁdm = m (322 — 1) dz = [ (42® — 4z +5)"° (322 — 1) dz
1. Is u-sub appropriate?
a. Is there a composite function?
Yes. (423 — 4z +5)7°
Let u = (42® — 4z +5) i.e., “Let u = the ‘inner’ function”

b. Is there an “approximate function/derivative pair”?

Yes. (4x3 — 4 + 5) — 322 -1
~ ’ ——

-~

function deriv

Let u = (42® —4x +5) ie., “Let u = ‘the function™

2. Compute du

uw = 42 —4x+5
= &= 1274
= du = (1222 —4)dx
= 1du = (32*—1)du

3. Analyze in terms of v and du.

f/ (4x3 — 4z + 5)_5 (3x2 — 1) dor = fu_%du = }lfu_5du

_/_/
> 1
Y Zdu
w5 4

4. Integrate in terms of u

5. Re-write in terms of x

423 —4z+5)° 16

N
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2
5. Compute: [ H 5y dr = [ Grmerey (22" T2 +1) do

1. Is u-sub appropriate?

a. Is there a composite function?

1

Yes. = (423 + 32% + 6x)

(4:1:3—1—3:1:2—1—6&0)
Let u = (423 + 32?2 + 62)  i.e., “Let u = the ‘inner’ function”

b. Is there an “approximate function/derivative pair”?

Yes. (43:3 + 322 + 693) — (2£2 +x+ 1)

vV Vv
function deriv

Let u = (423 4 322 + 62)  i.e., “Let u = ‘the function™

2. Compute du

u = 4x°+ 32° + 6x
= & = 1227+ 6246
= du = (1222 +6z+6)dr
= gdu = (22 +z+1)de

3. Analyze in terms of wand du.

1
f/ e ey 2 et ) do = [ igdu = [

Vv
1du

:\H{

4. Integrate in terms of u

[ tdu=zInful+C

5. Re-write in terms of =

1
f%dx: gln}4x3—|—3x2+6$‘+c

%ln|u|+C

e, [ gaasty de = §In[42® + 322 4 62| + C




6. Compute: % [arcsec <em2>] =

d 2 1 2 2
— [arcsec (ez ﬂ = et oy = 261 2:v2 _ 2z2
T - ey J(e?) -1 R N
% [arcsec(u)] ~ ~— de
S
lulv/u2—1
. 2
ie., < larcsec (¥ )| = — 22—
’ dx 2224




7. Compute: [ —

\/ng dx

This appears to fit the form: [ ﬁdu

If our conjecture is correct, then vu2 — a2 = /924 —

= a’=4
az? j — xa’x:j = 2(édu)
= u?=9z" L9/)L:_4JW (%” u —a
U_3$2 T T Lfv-\_/\/«r'\-/k/‘(\/
Tu = 2? | 1 T
= %—6$ |
du = 6xdx
%du:a:da:

3. Analyze in terms of u and du.

f :1:2\/913:47743;611; f 3:02)2 22 dr = f Wm (%du) - %f u\/uéf(ﬂdu

1
3
4. Integrate
2fumd 3 ( arcsec(‘ l)) +C = —arcsec(‘ |) +C

5. Re-express in terms of x

1 2
f{pz\/ﬁxda}: Zarcsec(| 5 |) +C

N J/
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1
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)+C

2
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8. Compute: % [S.in_1 (cos (x))] =

d in~*! 1 ; sin(x)
I [sm (cos (@)] = - (—sin (z)) = —
&z ~- 4 1 — (cos (35))2 b V/imeos?(a)

s fran =" (u)] N — y T

i, & sin (cos ()] = — 22




9. Compute: [ gizrdr = [ gHemrdr

1. a. Is there a composite function?

Yes. — (9416247

_1
941621
.
mner
Let u =9+ 1624
Is there an “approximate function/derivative pair”?
There does not appear to be an “approximate function/derivative pair.”

Proceeding solely on the strength of Part a, we continue, aware of the possibility
that u-substitution might not work.

2. Compute du

u = 9+ 16x*
= M = 64a®
= du = 64x3dx
= @du = xdx

3. Analyze in terms of u and du.

1
= dr =
S oo

1
6422 du

1
u

Since we cannot analyze the integral solely in terms of u and du, u-substitution
alone will not work in this case.

We must try to get our integral to fit a different form. (See Next Page)



Exercise 9 Continued . . .
1 . 1
[ sgardr  compare to: [ ymdu

2 2
a +u
[ (,F/

:2+ 6x*
| )

If this comparison is correct, then:

a2=9 9+16x a +u 8

= =23 e e A O N
) v} A {L
u® = 16x T T

= u=4x?

= 3—2283:

= du = 8zdx

= édu:xda:

Now analyze the integral in terms of u and du.

1 _ 1 _ 114, _ 1 1
f 9+16x4$d$ - f 32+(4x2)2xd37 - f a2+4u? §du ) f a24u? du
3. Integrate:

1 1 _1.1 u 11 e (422 1 ey (422
8fa2+u2du_8 aarctan(a)+C—8 3aI'CSIIl<3)+C—24aI'CSIIl(3)+C

: 1 1 resin (422
Le., [ grigardr = 5 arcsm< 3 ) +C
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10. z = cos (arcsec (2x)) Re-write this equation as an equivalent algebraic equation.
Let w = arcsec (2x)
Then “w is the angle whose secant is 2x.”
ie., sec(w) =2z
Draw a right triangle that depicts this relationship.
ie., sec(w) =2 = E{—fj
opp? = hyp® — adj? = (22)> — 12 = 422 — 1

ie., opp? = 422 — 1

= opp = V4x? —1

)
P opp=1 &*-1

=1
We want z = cos (arcsec (2z))
But since w = arcsec (2z) ,
= z = cos (w)

_ adj 1
:>Z_hyp 2z

i -1
Le., z = 5
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Extra: Wow! 10 points (All or nothing)

Compute: [ —1—dr =

e~ T4e”

1. Is u-sub appropriate?

a. Is there a composite function?

1 _ —x z\—1
Yes. = = (e7" 4 ")

Let u=e*+¢e* ie., “Let u = the ‘inner’ function”
b. Is there an “approximate function/derivative pair”?

77?7, I sure don’t see one! I don’t see the derivative of e™* + e* anywhere. Not
only that, I don’t see the derivative of ¢” anywhere else in the integrand, nor do
I see the derivative of e™ anywhere else in the integrand.

On the strength of criterion a. alone, if we let u = ™ 4 €%, then we have:
3_1; — %[e—x_i_ex} = e T et

du = (—e " +¢€")dx
This yields:

1 j
=2 X x
,L _N;E a« C{/AX+M+‘
< melbiple of du
We have %, but we don’t have a constant multiple of du anywhere!
As some of my older relatives would have said: “This ain’ goan work!”
Somehow, through algebraic trickery, we have to create du.

We have e” in the integrand. Somewhere else in the integrand, we should find its
derivative, e®. But there isn’t one! Just “on a hunch,” maybe we could put a
factor of e” somewhere else in the integrand and compensate by dividing by e”.
[+ == evdx

e~ T+4e®

This yields:

J (&) etdu = | (ﬁ) e’de = [ (Gre=reres) €"dr = [ apetde

OMG! We're onto something here!

fﬁdm = f 1+(1€x)26xdx
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This fits the form: [ —— +u2 du

a’ =1 J——l—edeZJ 21 zdu
= |a= 1+(e) st L S
u? = (&)’ bord R/ I
= |u==¢€" t T J
= Z—Z:e’“ L
= | du = e*dx

[ e = [ petde = [ hadu = Laretan (2) + C = baretan () + O

= arctan (e*) + C

Le, [ ﬁdw = arctan (e”) + C
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