MTH 1126 — Test #1 — Solutions — 9am Class
SPRING 2022

Pat Rossi Name

Show CLEARLY how you arrive at your answers
1. Compute: % [eSi“(hz)] =

a4 [esm(%z)] _ sin(2e?) 4 [sin (22%)] = n(27) . cog (22%) - 4z

dz —— dx
-~ ol -
s o] &
ie, 4 [ein(22%)] = esin(2%) | o (22%) - 4z
Or: 1L [en(2*)] = 4z cos (22%) esin(2%)
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S Sin(x)'goi@_ 3 éx’_/ _5(2?5(2)_%>—§(COt($)——)—§cot(x)—§
du ~—
i dx i

(Alternative Solution Appears on the Following Page)



Alternative Solution:

1 x3
- ~~ g x_s - ~ o
In(u) alf_/ %
_1 _1 3 2 :
() g () () ) — (0 s )
o x3 2 x3 (:1:3)2
Quoti;nrt Rule
B ( 3 )% 1 < 3 )i (cos(@)) (27 — (32%) (sin(a)
— \ sin(z) 2 \ sin(zx) x6
1 3 (cos(:):))(x3)7(312)(sin(x)) _ x%cos(z) —3a5sin(z) _ 28cos(x) 32Psin(x) _ 1 t
— 2 \ sin(z) z6 - 20 sin(x) ~ 2u6sin(z) 2z0sin(z) 2 €O

: I sn(@) ) | 2\ (cos(@)(2?) — (322) (sin(x))
1.€., % In < xg )> = % (sin?x)) ( )xﬁ( )

Or: L 1In < —Sij‘}f)> = 1cot (z) — &

()=



3. Compute: fe(7x4+4m3) (723 + 32?) do =

(a) 1. Is u-sub appropriate?
a. Is there a composite function?
Yes. e(7'+42°)

Let u = 7z* + 423

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

Yes. (7m4 + 4x3) — (7x3 + 3x2)
fur;:?ion d;gv

Let u = (72 + 423)

2. Compute du

u = Tzt +42°
= & = 28z%+ 1227
= du = (2823+ 122%)dx
= idu = (72%+432?)dx

3. Analyze in terms of uand du.

fe(7$4+4$3) (72° +32%) do = [e"idu=1 [e"du

ew

idu

4. Integrate in terms of u
Tfevdu=ze"+C

5. Re-write in terms of x

f6(724+4x3) (7:173 + 3x2) dr — 36(7m4+4x3) LC

. J/
-

ie’“rc

., [ ™) (7% 4 322) do = Le(* 4 4 ¢




4. Compute: [ ﬁdm = m 3z —1) de = [ (32> —2¢+5) " 3z — 1) du
1. Is u-sub appropriate?
a. Is there a composite function?
Yes. (322 — 2z +5)°
Let u = (322 — 2z +5) ie., “Let u = the ‘inner’ function”

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

Yes. (3&:2 — 2x + 5) — 6x — 2
N ~~ - H/_/
function

deriv

Let u = (322 — 2z +5) ie., “Let u = ‘the function™

2. Compute du

v = 32°—2x+5
= & = 6r-2
= du = (6x—2)dr
= 2du = (3z—1)da

3. Analyze in terms of v and du.

f\(3x2 —2x + 5)_?:£3x —1)de = [u3idu= 1 [udu
uY3 %du

4. Integrate in terms of u
T fuddu = 3" +C’——}lu’2+0
5. Re-write in terms of z

T— 1 2 —2

. S/

~
—3u—2+4C

ie. f —se-l x:—}l(3x2—2x+5)_2+0

3r2— 2x+5




x2 X
5. Compute: [ 535S dr = [ oygpsy (02 + 20+ 1) do
1. Is u-sub appropriate?
a. Is there a composite function?
~1
Yes. m = (.1'3 + 3332 + 3%)
Let u = (23 + 32?4+ 3x)  i.e., “Let u = the ‘inner’ function”

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

Yes. (1‘3 + 322 + 3SB) — (:B2 + 2z + 1)

v v
function deriv

Let uw = (2% + 322 + 3x)  i.e., “Let u = ‘the function™

2. Compute du

u = a°+32%+ 3z
= & = 327+6r+3
= du = (32°+6x+3)dz
= zdu = (2®+2z+1)de

3. Analyze in terms of wand du.

1
f($3+3x2+3x)\($2+2x+1) dfzf%%du:%f%du
) g T

:\H<

4. Integrate in terms of u

3 [tdu=3zInful+C

3 u

5. Re-write in terms of =

1
2242241 _ 3 2
| sy de = §1n|a: +32% + 32|+ C

-

%ln|u|+C

Le., [ x?ﬁiﬂ;x dr = 3In|2® + 32% 4 32| + C




6. Compute: % [arcsin (tan (z))] =

1

d ) ,
— [arcsin (tan ()] = - sec? (z) = —= (z) I (mg
\dm —~ ) 1— (tan (ZL’))2 T \/1—(tan(x)) \/l—tan (z)

44 laxcsi oo
4 larcsin(u)] N ~ ,
1
'\/1—1;2
i.e., L [arcsin (tan (z))] = sec? (x)
S de 1—tan?(x)




7. Compute: [ Nﬁdw

This appears to fit the form: [ ﬁdu

If our conjecture is correct, then vu2 — a2 = /922 —

/\Zit/2 _\5‘\/2 . /2262 _f!;
z i

N g —(12 Wix:‘[l 12 2(%6111/1)
a=2 - =
R &919 i o
u = 3x 4 T T
%u::c
= =3
du = 3dx
édu:dx

3. Analyze in terms of u and du.

Jimm=de =1 St = I v (3dv) = | i du
4. Integrate

fﬁd larcsec(l |)+C’
5. Re-express in terms of z

1 32|
1 _
j‘mdl’ = §arcsec (T) + C

. s

g

|u

a

% arcsec( ) +C

| dr = lz’:u‘csec('zj’m') +C




8. Compute: < [tan~! (/z)] = £ [taurf1 <x%

a
dax

o (1)

-~

i [tan= (u)]




9. Compute: [ L ode=[(9- 161:4)_% zrdz

1
—xdr = E—
V9—16x4 f (9—16:174)%

1. a. Is there a composite function?

[NIES

Yes. (9 — 162"~
S
mner

Let u =9 — 16z*

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—162*
= Z—Z = —64x23
= du = —6423dx
= — 64% du = xdx

3. Analyze in terms of u and du.

f(9—16x4)_%- w =
——_— ——

L_d
— au
- —64a2

u

Nl

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 . . .

i \/ﬁwx dx  compare to: [ \/ﬁdu

Va© —u” =+9-16x

If this comparison is correct, then:

Now analyze the integral in terms of u and du.

1 1 17, 1 1
f \/971614xd1‘ o f \/m f \/(127u2 gd 8 f \/a27u2du
3. Integrate:

sfmdu——arcsm( )+C = —arcsin(%)+(j

: 1 1o (422
1.e.,f\/mxdx—8arcsm<3>+0

10

1 i

CL2:9 4 .de T .'I
~ a=3 V9-16x* var—u?

u? = 1624 LT‘J I._,.:x,/ T il
= u =422 4’75- —--I T
= 32—833 = L l
= du = 8xdx )
= édu:xda:



10. z = tan (arccos (%1)) Re-write this equation as an equivalent algebraic equation.

Let w = arccos (%1)

rz—1 »

Then “w is the angle whose cosine is %5

z—1

ie., cos(w) = 5=

Draw a right triangle that depicts this relationship.

: _z—1 _ adj _ z—1
Le., cos(w) = 5= = {1 = 5

0pp2:hpr—ad]2:22—<:L‘—1)2:4—($2—2$+1):—$2+2$+3
i.e., opp? = —2? + 22 +3

=opp=+vV—22+2r+3

)
we opp=—x*+2x +3

We want z = tan (arccos (%1))
But since w = arccos (5”7_1) )

= z = tan (w)
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Extra: Wow! 10 points (All or nothing)
. sin(z) cos(x) o
Compute. fmdl‘ =
1. Is u-sub appropriate?
a. Is there a composite function?
. ~1
Yes. cos2(:c)£sin2(ac) - (COS2 (J:) — sin’ (I))
Let u = cos? (z) —sin® (z)  i.e., “Let u = the ‘inner’ function”
b. Is there an “approximate function/derivative pair”?

Yes. cos® (x) — sin? (r) — sin (z) cos (z)

-~

function deriv

Let u = cos? (z) —sin? (z)  i.e., “Let u = ‘the function’™

2. Compute du

u = cos®(x) —sin? (z) = (cos (z))” — (sin (z))”
= du —  —2cos(x)sin (x) — 2sin (z) cos (z) = —4sin (z) cos ()
= du = —4sin(z)cos(x)dx
= —idu = sin(z)cos(z)ds

3. Analyze in terms of vwand du.

1 .
J cos? (z) — sin® (z) N (z) CSS (2) do = [ (—4du) = =1 [ +du
h e d —Lau
1 4

4. Integrate in terms of u
—1[idu=—Ilnful+C
5. Re-write in terms of x

sin(x) cos(x 1 2 2
f Cosz((a:))—;)iIEZ()x) d = _Z In ‘COS (:E) — s (J})‘ +C

N

-~

7%ln\u|+C’

Le, [ Cozl;(f C;Snxm dr=—1%In |cos r) — sin? (x)| +C

Alternative Solution Appears on the Next Page
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Alternativeley:

I gave this as an extra credit exercise years ago. I decided to give it again, but this time, I
didn’t see it the way that I had seen it years ago, and the way that some of you saw it on
the test. So, for better or for worse, here’s how I approached it this time.

Recall: sin (2x) = 2sin (z) cos (z)

and:  cos (21) = cos? (z) — sin? (z)

i L sin(2z .
Thus, fM‘).s(m))d;v:f z Sin(2 )dx:fﬁlsm@a:)dx

cos2(x)—sin?(x cos(2z) (2z) 2
1. Is u-sub appropriate?

a. Is there a composite function?

Yes = (cos (2z)) 7"

’ cos(2x)
Let u = cos (2z)  i.e., “Let u = the ‘inner’ function”
b. Is there an “approximate function/derivative pair”?
Yes. cos (2z) — sin (2x)
—— ——
function deriv

Let u = cos (2z) i.e., “Let u = ‘the function”

2. Compute du

u = cos(2x)
= du —  —2sin(22)
= du = —2sin(2z)dz
= —idu = ssin(2z)dx

3. Analyze in terms of u and du.

I )131n(2x)dx = [1(=Ldu) =1 [1du
1 —idu

4. Integrate in terms of u
—1[tdu=—;Inful+C
5. Re-write in terms of x

sin(x) cos(x 1
f COS2((;E))—Sin(2()$) dr = _Zl In |COS (2$)| +C

~
—% In|u|+C

e, [ g iy joos (20)] 4 C

cos2(x)—sin?(x)
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