MTH 1126 Practice Test #1 - Solutions
SPRING 2017

Pat Rossi Name

1. Compute: [ (5:04 + 423 + 62 + 6) dr =

f(5x4+4m3+6x+6)dz:5[1—;} +4[%} +6{§} +6z+C

ie, [ (5374 + 423 + 62 + 6) dr = 2° + 2% + 322 + 62+ C  (Don’t forget the “+C”)

2. Compute: [ (sin(z) + sec (z) tan (z)) dz =

J (sin (z) + sec (z) tan (z)) dz = [— cos (z)] + [sec (z)] + C

ie., [(sin(x) + sec (x) tan (z)) dz = — cos (z) + sec (z) + C (Don’t forget the “+C”)

r=2

3. Compute: [ (623 + 422 + 4z) do =

r r=2
r=2 3 2 3 4 4 3 2
[iZ) (62° + 42” + da)da = 5:5 + 37 + 2z L:_l
f(=) o)
(3 4 3 4
= 5@+ @7 +2@7 - SO+ ()7 217 =
2 3 2 3
F(2) F(1)

ie., f;:lz (62° + 42? + 4z) do = 27




4. Compute: [ (82 + 12952)10 (2% + ) do =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! (823 + 123:2)10 (A function raised to a power is always a composite function!)
Let w = the “inner” of the composite function
= u= (8x3 + 12:02)

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

Yes! (8:E3 + 12:82) - (:c2 + x)
| ~——
function deriv

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

=>u= (8:133 + 12:02)
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 = 8z3+ 1222
=2 = 24?424z
=du = (24962 + 24:5) dxr

= 21—4du = (ac2 + x) dx

3. Analyze in terms of v and du

J (8:103 + 12362)10 (x2 + m) de = fuloidu = i [ul%u

w10

idu
4. Integrate (in terms of u).
1 10,7, — 1 |u't _ 1 11
5. Re-express in terms of the original variable, x.

[ (823 +1242)" (42 + 2) dz = ﬁ (8% +122°)" + C

1 11
sz u!t+C

i [ (827 +1202)" (22 + 2) do = 54 (823 +1222)" 4 C




5. Compute: [sin (z® + 32?) (622 + 12z) dz =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! sin (x3 + 3x2)
/! AN

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

= u= ($3+3x2)

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

Yes!  (2°+32%) — — — — — (627 + 122)
—_——— —_———
function deriv

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

=>u= (m3 + 31’2)
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 = 3+ 322
= g—;‘ = 32246z
=du = (3:C2 + 6x) dx
= 2du = (6x2 + 12z) dx

3. Analyze in terms of v and du

[sin (2% + 32?) (627 + 122) dz = [ sin (u) 2du = 2 [ sin (u) du

sin(u) 2du

4. Integrate (in terms of u).
2 [sin (u) du = 2[— cos (u)] + C = —2cos (u) + C
5. Re-express in terms of the original variable, x.

[ sin (23 + 32?) (622 + 122) dz = —2cos (xg + 33:2) +C

—2cos(u)+C

ie., fsin (az3 + 3:1:2) (6x2 + 12:1:) dr = —2cos (:c3 + 3:02) +C




+1

6. Compute: [ i t—dr =

24 6x

1 1
3xx2j-6I de = f 32246z (l‘ + 1) 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! is the same as (3w2 + 6:5)71 , S0 it is a function raised to a power.

1
32216z
Let u = the “inner” of the composite function
=u= (3:102 + 63:)
Is there an (approximate) function/derivative pair?
Yes! (32 +62) —— —— — (z+1)

~—_——— ~——
function deriv

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

= u= (3332 + 6x)

. 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 = 32°+6x
=2 = 6x+6
=du = (6z+6)ds

=itdu = (z+1)da

3. Analyze in terms of v and du

J

3722 + 6z
—_——

(z+1)de = [L. tdu=1 [Ldu

1
sdu

gl=

4. Integrate (in terms of u).

fldu=1Mu|]+C=Liul+C

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

L dz = éln|3x2+6m| +C

3x2+6x

%ln\uH—C

ie., [s5H—dr = 1In|32? + 62| + C

3z2+6x




7. Compute: % [ln (sin (z))] =

d 1

—_ 1 31 = . S = C?S(m) =

. [In (sin (z))] 0 (@) cos () sn(z) — ot (x)
| S — M

2 [ln(g())] 3 @

ie., £ [In (sin ()] = $25 = cot (x)

8. Compute: % [hl (33@3 — 9z + 5)] =

d
% [h’l <3$3 — 9z + 5)] = 3 —9x+5

. 2 _ 92”9
3z3 — 9z 45 w 3

L [In(g(x))] s g'(x)

e, oL [In (32 — 92 +5)] = 23550

5. comue [ (V)] = & [m](52)']

re-write

Remark: We can compute this derivative directly, in it’s current form, but it would be much easier
to use the algebraic properties of natural logarithms to simplify the expression first.

] [111 {(1)” -2 Eln (”"2;1” -2 B (In (s — 1) —ln(a:))} — 14 (22— 1) — In ()]

In(a™) =nln(a) In(¢) =1In(a)-In(b)

NOW we’re ready to compute the derivative!

£ (V) =g =) - m)




10. Compute: f;:l

(22 =32 +1)" (82 — 12) dw =

1. Is u-sub appropriate?

a. Is there a composite function?
Yes! (2% — 3z + 1)3 (A function raised to a power is always a composite function!)
Let w = the “inner” of the composite function
=>u= (x2733:+1)
b. Is there an (approximate) function/derivative pair?
Yes! (2 =3z +1) —— —— — (82— 12)
| — ——
function deriv

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

=u=(2>-3z+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

v = 22-3z+1
=d = 27-3
=du = (2z-3)dz

=4du = (8x—12)dz

When 2z = -1, u=22 -3z +1=(-1)>=3(-1)+1=5
When o =1, u=2? -3z +1= (1) - 3(1)

3. Analyze in terms of v and du

[ (a2 = 3w+ 1) (8 — 12)da = [" " uP - ddu =4 ["7 widu

r=—1 5

u3 4du

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

4. Integrate (in terms of u).

A" B = 4 [“{}u}l =[] = (-1 = (5)" = —624

ie., f;:ill (x2 —3r+ 1)3 (8 — 12) dx = —624




. 2
11. Compute: %daz:

_cos x+2x% — S S 2
3sin(z)+2x3 dz ~— f 3sin(x)+2x3 (COS.I + 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! 5 is the same as (3 sin (z) + 2z3)71 , so it is a function raised to a power.

1
3sin(z)+2x
Let u = the “inner” of the composite function
= u = (3sin (z) + 22%)

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

Yes! (3sin (z) +22°) — — — — — (cosz + 227)
—_— —_——
function deriv

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

= u = (3sin (z) + 223)
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 = 3sin(z)+ 223
= 4 = 3cos(z)+ 62>
=du = (3cos(z)+63?)dx

= tdu = (cos(z)+22?)da

3. Analyze in terms of u and du

1
| sy rasleose+ 2f)de = [ 5 jdu=§ [ Sdu
—_—

1
zdu

g =

4. Integrate (in terms of u).
t[idu=1L[nul]+C=3Inul+C

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

f 3(:0%7'—}-27‘ dr = %ln ‘3sin (LL') + 23;3| +C

sin(z)+2x3

£ Inju|+C

ie. fdcost+2t dx:%]n‘3sin(x)+2$3’+c

sin(z)+2z3




12. Compute: % [ecos(x)] _

d [ecos(m):| — eeos(@) (—sin (x)) — _sin (.’L‘) ecos(@)

% S~~~
~—_——— e P
%[eu] dxz
’ ie., % [eCOS(I)] = —sin (z) e°(®) ‘
13. Compute: [ \/%dx = i \/;W e” dx
AN /!

re-write

i \/ﬁj -e*dx  appears to fit the form: [ \/ﬁdu

If this analysis is correct, then:

a2 = 4

a = 2

u2 — 62:10:(627)2
U = €

du = e€"dr

Now analyze the integral in terms of v and du.

1
f\/%f””dx:f—emda: zf\/ﬁdu
' (2~ () o
—_—

1
2

2

a®—u

Integrate:

f \/ﬁdu =sin~! (%) — gin~! (%) LC

’ ie, [ \/%dx =sin ' ($)+C ‘

14. Given that In (2) ~ 0.7 and In (5) ~ 1.6, approximate the following:

(a) In(10) =
In(10) =In(2-5)=In(2) +In(5) ~ 0.7+ 1.6 = 2.3
In (10) ~ 2.3
(b) In(50) =

In(50) =In (2-5%) =In(2) + In (5?) =In(2) + 2In(5) ~ 0.7+ 2 (1.6) = 3.9

In (50) ~ 3.9



15. fe3m2xd$ =
1. Is u-sub appropriate?
a. Is there a composite function?
Yes. 3
Let u = 322 i.e., “Let u = the ‘inner’ function”
b. Is there an “approximate function/derivative pair”?

Yes. 322 — =
~~

function deriv
Let u = 322 i.e., “Let u = the ‘inner’ function”

2. Compute du

u = 3z2
= % = Oz
= du = ©6xdx
= %du = xdz

3. Analyze in terms of vand du.

fe\:‘fix\(zg:fe“%du:%fe“du

e édu
4. Integrate in terms of u
tfetdu=te"+C
5. Re-write in terms of x

2 1 .2
[ &3 xdy = 6631 +C
—_——
leuio

. 2 Z
’ ie, [ xdr =3 +C

16. - [tan~? (sin (z))]
d

= [tan™! (sin (2))] = ————— - cos (z) = ==&
dz [ ( ( ))] 1+ (sin (LE))Q ( ) 1+sin?(z)
\—\/—/ du
A [tan—1(u)] i, de
[ie., & [tan (sin (0))] = 725




17. Write the given equation in algebraic form.
z = cos (arcsin (2x))
Let y = arcsin (2x)
This is the same as saying “y is the angle whose sine is 2z.”
ie., sin(y) = 2z.

Let’s draw a triangle to depict this relationship.

1-4x

By Pythagorean’s Theorem, (opp)2 + (adj)2 = (hyp)2
=1/ (hyp)? — (opp)® = adj = adj = /1 — 4z2.

Recall: we want z = cos (arcsin (2z)) = cos (y)

From the picture, z = cos (y) = 24 — Y1422 _ /T 452

~ hyp 1 -

Hence, z = cos (arcsin (22)) = /1 — 422

ie, z=+1—4x2 ‘

10



(423 +6)

dz = [—1t— 422 dx =
(423+6)

AN / AN

re-write re-write

[N
ol

1. Is u-sub appropriate?

a. Is there a composite function?
Yes. (423 + 6) -3
Let u = 42% +6

b. Is there an “approximate function/derivative pair”?
Yes. (43:3 + 6) — 42
Let u =22 41

. Compute du

u=42z>+6
du = 122%dx
%du = 4z2dx

. Analyze in terms of u and du

[ (4*+6) Aaatds = fut (3du) = § [uPdu

3 %du
u 2

. Integrate in terms of u

;fugdu_é{“_Q}JrC—é(2)u5+C’—§u2+0

422 _ _g 3 -3

i (4$3+6)%dx = -3 (42°4+6) > +C
—zu 2+4C

/ a ifﬁ)%dz =—2 (4a? +6)*% +C

11

/!

[ (42% +6)

Nlw

-4z dx



19. Write the given equation in algebraic form.
z =sec (tan"! (z))
Let y = tan~! ()

This is the same as saying “y is the angle whose tangent is x.”

=8

a

ie, tan(y) =z = % =

Let’s draw a triangle to depict this relationship.

By Pythagorean’s Theorem, (opp)2 + (adj)2 = (hyp)2 =12+ 22
= (hyp)” = V1 +a?
Recall: we want z = sec (tan™"! (z)) = sec (y) .

From the picture, z = sec (y) = M2 = Y1Ee® — /T 152

adj
z =11+ x2
20 d [arccos (3x — )] ! 3 3
. — — T e — [
—(3z—m)?
dx 1— 3z — )2 = V1=(8z—m)
4 Jarccos(u)] 4
1
-

d

dz [arccos (3.’13 - W)} = —m

12



21. fo \/_7‘137_

This fits the form: [ \/ﬁd“ = arcsin (%) + C

Here,

Therefore, [} e = [25) zd = [aresin (£)]22) = [aresin (3)] /2,

= arcsin (%) =arcsin(0) =% — 0=

N B

s
6

f:E 1 d _’Tl'
=0 \/4 x2

13



sec?(z) _ 1 A 2 — -3 2
22. f\/m . p f(tan3(w))% sec? (z) dx . p [ (tan (z)) 2 sec? (z) dx

re-write re-write

1. Is u-sub appropriate?
a. Is there a composite function?

_3
Yes! (tan (z))” 2 (A function raised to a power is always a composite function!)
Let w = the “inner” of the composite function

= u = tan ()

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

Yes!  tan(z) — — — — — sec? (z)
—— ——
function deriv

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

= u = tan (z)
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 = tan(z)
= du = gec? ()
=du = sec?(z)dw

3. Analyze in terms of u and du

J (tan (nc))fgsec2 (z) de = [u~%du

du

u

wleo

4. Integrate (in terms of u).

[u%du =22 =224+ C

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

sec2(x -1 _ 2
‘[ \/tang(l —2 (tan (:L‘)) PHC= \/tan(z) +C

s . .
—_—— u —
w € du
e dz

e o [e(ton(5+)] = 6o sect (302) el2(+7))

14



24. fe(%%r?)xdw =

1. Is u-sub appropriate?

a. Is there a composite function?

Yes! e(2°+7) (A function raised to a power is always a composite function!)
Let w = the “inner” of the composite function
=>u= (2332 + 7)

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

Yes! (2x2+7)—————> x
—— T
f . deriv
unction

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

=>u= (23:2 + 7)
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 = 2247
= % = 4z
=du = 4dxdx

= idu = xdx

3. Analyze in terms of u and du

fe(hz'w):cdz = [e'idu=1[e"du

e 1y
4. Integrate (in terms of u).
1 [etdu=te" +C
5. Re-express in terms of the original variable, x.

/ (2" +7) iy = ie(%z"’?) +C

| —
jeu+C

ie., fe(2m2+7)a:da: = 1,(22°47) | ¢

1
4

15



d 1 1 1 1
d o —1 _ o —1 5 _ -5 __ 1 _ 1 _ 1
25. L [sin™!' (V)] = e {Sln (332)} s T 3% TR Az it
—_—————— 1— (l’f) N——"

% larcsin(u)]

. d [o:—1 _ 1 _ 1
ie., & [sm (\/E)] = A T

26. Write the given equation in algebraic form. z = cos (arcsin (%))

_ ; —h
Let y = arcsin (””r )
This is the same as saying “y is the angle whose sine is #.”

ie., sin(y) = &=,

Let’s draw a triangle to depict this relationship.

JrZ—(x—h)

By Pythagorean’s Theorem, (om))2 + (adj)2 = (hyp)2

=/ (hyp)® — (opp)® = adj = adj = m

.’t—h)) = COS (y) — adj _ @

Anyway, we want z = cos (arcsin ( —

~ hyp r
2
ie., z= TLf,wih)
d 9 1 6.
g e G = g & = e
- —_—
= [arctan(u)] _1
1+u?
ie., % [arctan (3z2)] = 1_5&4

16



&2 T
28. f mdm = f W@2 dx
AN /

re-write

Ik We%dx appears to fit the form: [ Wlmdu

If this analysis is correct, then:

a?=1

=a=2
u2:e4m
Su=e
= du = 2e**dzx
= %du: e dx

2z

2 1 2 1 1 1 1 1.1
Therefore, fﬁjdlﬂ = /We mdl’ = fm §du = ifmdu: 5" EarCtan (%) +C
@+ e
==

2z

= 1. Larctan (%) + C = Larctan (67) +C =

1 2x

ie, [ %dm = jarctan (%) +C

2

This fits the form: [ %du = %arcsec (lu‘) +C

Vir—a? o

a2 = 1
= a = 1

w? = 22
= u = =z
= du = dx

2 . 2
Whenx_\/g,u_z_\/g
when x =2;u=2=2

=2 u=2
| _ [u=2 1 — [ aresee ()] = [1 aresec (1
Therefore: fz:% i = fu:% i = [a arcsec (G )| = | arcsec (5 ,

u:% u=—7=
= [arcsec (M)]Zi% = arcsec (2) — arcsec (%) =3—%5=%
. r=2 1 _
ie., =2 T/ﬁdw =z

Remark 1 How did I compute the values of arcsec (2) and arcsec (%)‘7

Observe: cos (%) = 3 = sec(3) =2 = arcsec(2) = %

Bl

Also: cos (%) = § = sec (%) = ( 13> = % = arcsec (%) =%

17



30. Compute: [

[ et gy

€6 4372

Lodxr =

E61‘_,’_
ebz _;'_3_162

= o (€ ) de

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?

. © -1 - . .
> is the same as (66* + 3372) , so it is a function raised to a power.

| 1
Yes! P

Let w = the “inner” of the composite function
=>u= (66“" + 3:1:2)

Is there an (approximate) function/derivative pair?

Yes! (66”” + 3362) - (GGI + ac)
——— ——
function deriv

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

=>u= (66" + 3x2)

. 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 = % + 322
= Z—; = 6e% + 6x
=du = (6e5* + 63:) dx
%du = ebr 4 a?) dx

3. Analyze in terms of v and du

J

€8 + 32

(e6$+m)dx:f%-%du:%f%du

1
gdu

g=

4. Integrate (in terms of u).

Lfldgu=1Mu|]+C=Lilul+C

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

J

e +3z2

ey = éln’eﬁx +32%| +C

Llnjul+C

. 6x
Le., [ it de = §In|e5 +32%| 4+ C

X

18



