MTH 1126 - Test #1 - 9 am Class - Solutions
SPRING 2024

Pat Rossi Name

Show CLEARLY how you arrive at your answers

1. Compute: % [eSi“(6x2>] =

dz — i@
-~ ol -
s o] &
ie, 4 [esin(627) | = ¢sin(62%) . g (627%) - 12z
Or: 1L [en(%%)| = 12 cos (6x2)esm(6x2>

2. Compute: % [ln( 213+3xz>} _

tan(z)

4[] - 4 [m ((zf;;g)%)] = [4m (22222)] = £ [ (20 + 322) — In (van (2))]

1 2 2
_ 1 2 2 1 6x2+6 _sec(r)
-2 203 4 32 ' (6l’ + 61‘) B tan (l’) - Sec (ZL’) 2 (2;:3—0—3:?2 tan(m))
1 % 1 %
=1 (zggigx — cot (z) sec? (z)) = 22’2”1395 — 1 cot (z) sec? (z)
. 3 2
i i [in (/2557 | = %5 — ot (a)sec* (@)

(Alternative Solution Appears on the Following Page)



Alternative Solution:

d 1 2034322\ | _ d |4 223 + 3a? 2 B 1 d 223 + 322 5
[ (V)] - || () ()t A o)

tan(z) ~ ~ -

1

. 4

dz

_ (2sPi3e? _%.l ouiige2) "2 (622 +62) (tan () — (sec? (x)) (22° + 32?)
B ( ) 2 ( ) (tan (z))*

\ J/

TV
Quotient Rule

_ ( tan(z) >; 1 ( tan(z) >; (6;1:24—635) tan(z)—sec2(q;)(2$3+3$2)
= 1

2x3+43x2 2 \ 2234342 tan?(x)

1 ( tan(z) > <6x2+61) tan(a:)fsecz(x)(2x3+3x2) B l( 1 ) (6x2+6x> tan(m)fsec2(a:)(2x3+312)
2

= 2 \ 2234322 tan?(z) 234322 tan(x)
. <6x2+6x> tan(x)—secz(x)(2x3+3w2) . (6m2+6x) tan(z) sec2(x)<2w3+3x2)
- 2(2x3+4-322) tan(z) T 2(203+3«2) tan(x)  2(22343x2) tan(x)

343 sec?(z) _ _3w43

— 1 2
— 22243z 2tan(z) | 22243z 2 cot (Z’) Sec (l’)

: d 2234322 _ 3243 1 2
ie., & [ln( (o) )} = 55ty — 3 oot (z) sec? (z)




3. Compute: fe(5x4+4m3) (52 + 32?) dw =

(a)

1. Is u-sub appropriate?

a. Is there a composite function?
Yes. e(5v'+4°)

Let u = the “inner function”

ie., u=5x*+ 423

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

Yes. (5m4 + 4x3) — (5x3 + 3$2)

function deriv

Let v = the “function”
ie., u= (bat+ 423)

2. Compute du

u = bzt +4a?
= = 202% + 1227
= du = (2023 + 122%)dx
= idu = (52%+432?)du

3. Analyze in terms of u and du.

j’e<5x4+4x3) (5953 +3$2) dr — fe“}ldu _ ;llfe“du

eu

idu

4. Integrate in terms of u
ife“du: %e“—I—C’

5. Re-write in terms of x

i o(52"+42%) (523 + 32%) dx = ie(5x4+4x3> +C

. /

~
%e”+C

ie., fe<5x4+4x3) (52° + 322) da = %16(53044-41’3) .




1 (327 4+ 42%) dw = [ (32° + 62%) " (325 + 423) da

4. Compute: f(?’xs;“gdx = fm

3a6+624)*
1. Is u-sub appropriate?
a. Is there a composite function?
Yes. (325 + 624) "
Let u = the “inner function”
Let u = (325 + 62)
b. Is there an “approximate function/derivative pair”?

Yes. (32° +62%) — (32° + 427)

Vv Vv
function deriv

Let © = the “function”
Let u = (32% + 62*)

2. Compute du

u = 32°+ 62!
= = 18z% 42447
= du = (182° +2423)dx
= gdu = (32°+4a2%)dx

3. Analyze in terms of wand du.

f\(33:6 - 6964) 71(3:165 + 4x3) da;" = fu“%du = %fu“1 du

—4 1
u 1
6du

4. Integrate in terms of u
Lutdu=1" 4+ 0= -Lu? 4+ C
5. Re-write in terms of x

i Ry o0 A’ g 1 (32° + 62*) e

326+621)" 18
A -~ g
1, —
—zu—34+C
. 3aP 4403 _ 1 6 4\—3
1.€., fmdl’ = 18 (3.73 +6I‘ ) +O




$5 T
5. Compute: [ a5ty de = [ Grmmrey (@® +2+1) d
1. Is u-sub appropriate?
a. Is there a composite function?
~1
Yes. m = (.1'6 + 3332 + 6%)
Let u = (2% 4+ 32?2 + 6x)  i.e., “Let u = the ‘inner’ function”

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

Yes. (1‘6 + 322 + 6SB) — (£E5 +x+ 1)

funz?ion d;r,iv
Let uw = (2% + 322 + 6x)  i.e., “Let u = ‘the function™

2. Compute du

u = a%+ 32?462
= % = 6°+6r+6
= du = (62°+6x+6)dz
= gdu = (@P+ax+1)de

3. Analyze in terms of wand du.

1

| arrar e @t de = [ gy = [ du
h I 1du

4. Integrate in terms of u

s[tdu=zInful+C

6 u

5. Re-write in terms of =

1
o +r+1 _ 6 2
| et de = g |2° + 32% + 62| + C

-

éln|u|+C

ie, [ x&r;xgi%x dr = ¢In |28 + 32% 4 62| + C




6. Compute: - [arctan (sin (z))] =
d . 1 cos(z)
— [arctan (sin (z))] = ———— - cos (x) = —=3—~
{ :v[ (sin( ))], 1+ (sin (2))? "V“( ) = T
~~ —— —— du
%[arctan(u)} . L dx
+u
i.e., L [arctan (sin (z))] = —=&)
VY dx 1+sin?(z)




7. Compute: fm/ﬁdx =

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: - [cos™ (e”)] =
d . 1
%[cosl(e)}:_ 2
LV Ji-@
%[cos*l(u)] —_——
1
T Vima2
e oo™ ()] =~ p




9. Compute: [ z—{osdr =

[ sz dr = [ sqgaedr  (Well try to make this fit the form: [ ——du )

2 2 4
7% LR . 2

ki

u = 4a?
= j—; 8x

du = 8xzdx

%du = xdx

Thus, we have:

. 1
| stierde = [ sHgardr = [ (ﬁ)2+(4x2)2@:fmédu_ 5/ mredu
R L Ldu
T 8
aZra?
= 1ltan™! ( )—l—C’—S\l[tan_l (%)4—0

: T 422
ie., fmda: 8ftan ! <%) +C




10. z = sec (arcsin (2z))  Re-write this equation as an equivalent algebraic equation.
To make the equation a little easier to work with, we’ll let w = arcsin (2x)
Then “w is the angle whose sine is 2z.”
ie., sin(w) = 2x
We'll draw a right triangle that depicts this relationship.
opp _ 2z

Le., sin(w) =2z = P& = 5

[N
[N

- ()2 1- 42

adj®> = hyp? — opp® = 12 — (22)° = 1 — 42?2
ie., adj? =1 — 422
= adj = T = 422

We want z = sec (arcsin (2x))

But since w = arcsin (2x) ,

10



Extra: Wow! 10 points (All or nothing)
Compute: [ \/e2+—79d:c =
Q: Does this fit the form [ \/iadu ??

If it does, then:

u = e*—9
du 2z
= = 262
du = 2e“dx
du _
50t = dx

Since dz is not a constant multiple of du, we can’t make this integral fit the form:
[ —=du
Tmdu.

Q: Can we make this fit the form: [ Wﬁdu 777
At first, this doesn’t seem like it will work.

But let’s pursue this course and “see it through.”



e -9
ey e
us a®

w2l =1 e2®
ul =\e"
du z
dx €
du | = | e*dx

What we HAVE is [ 1 dr

(e7)" - 32
—
Ve
What we NEED is f 1 e dx
T 2 S~
e (e*)” — 32 4
u h/_/
a? = 9
a = 3
@ = ()
u = e*
s Z o
du = e%dx

We CAN rewrite the integrand in exactly this form!

[msde= —H=di=[ % ——5—=dv=[ 1 o da
N Es V(e#)’—3 \i( V(e)’—3 \ef/\/(ex)Q—S?vdu

- fu\/ﬁdu - %Secil <‘TZ|> +C= isecfl (%) +C = ésec*1 (|63_x‘> +C

12



