MTH 1125 Test #2 - Solutions
SUMMER 2021

Pat Rossi Name

Show CLEARLY how you arrive at your answers.

1. Compute: - [42® + 5a* — 62° + 922 4 10z + 20y/z + 5] =
Rewrite: i |42° + 52 = 62% + 92% + 10z + 202 + 5|
— 4 (50%) + 5 (42%) — 6 (322) + 9 (22) + 10 + 20 (%:c—%) +0

= 2024 + 2023 — 1822 + 182 + 10 + 102~ 2

ie., & [42° + 52" — 623 4 922 + 10z + 20\/7 + 5] = 202" + 202 — 182% 4 18z + 10 + 1022

2. Compute: -L [(3z* + 2z + 5) sin (z)] =

L 1 (32" + 224 5)sin (z) | = (122 +2) -sin (z) + cos(z) - (3z* + 22 + 5)
;rst ond 15t prime ond 2nd prime ;Sfﬁ

AL [(3z" + 2z + 5) sin (z)] = (122® + 2) sin (x) + cos (z) (3z* + 22 + 5)

. d | 4234622412242 | _
3. Compute: SaFoe =

top prime bottom bottom prime
top A A A\

top
P o 1z 20| (1202 + 120 +12) (827 + 52) - (402* +5) . (42° + 622 + 122 + 2)
d 82° + 5z B 82° + 5z)°

Bottom L/_>/

bottom
squared

. d [4254622 412042 (1222+122+12) (82°+52 ) — (402445 ) (4234622 +122-+2)
1.6, & [ 8x5+5z ] = (8z5+5x)?




4. Compute: & [(8$4 + 822 + 5)10} = This is the derivative of a function raised to a
power.

& (8044 822+ 5)"°) = 10 (82" + 827 +5)° - (3207 + 162)

power rule derivative
as usual of inner

ie., L [(8[E4 + 822 + 5)10} =10 (8z* + 822 + 5)” (322° + 162)

5. Given that f (z) = 322 + 2z + 4, give the equation of the line tangent to the graph of
f (x) at the point (2,20).

We need two things:

i. A point on the line (We have that: (z1,y1) = (2,20))
ii. The slope of the line (This is [’ (x1))

f'(z) =6x+2

At the point (z1,71) = (2,20), the slope is f'(2) =6(2) +2=14
We will use the Point-Slope equation of a line:

(y—vy1) = m(z—x1) (Where m is the slope and (x1,y;) is a known point on the
line.)

Thus, the equation of the line tangent to the graph of f (z) is:

(y —20) =14 (x — 2)

The equation of the line tangent is (y — 20) = 14 (z — 2)




6. Given that ¢ = 322 + 22 + 5 and that « = sin (w) ; compute % using the Liebniz

form of the Chain Rule. (In particular, when doing this exercise, write explicitly
the Liebniz form of the chain rule that you are going to use.)

We know:
dt _
9 — cos (w)

We want: ;—;
By the Liebniz form of the Chain Rule:

di _ didr (G 4 9) cos (w) = (6sin (w) +2) cos (w)

dw — dz dw N /,

express solely in terms of
independent variable v

ie. 4L — (6sin (w) + 2) cos (w)

7. Compute: - [tan (422 — 3z + 2)] =

Outer: = sec ( )
Deriv. of outer = sec ( ) tan ( )
L | tan <4x2 — 3z + 2) = sec” (42° — 3z + 2) - (8z — 3)
N —— — N ~ 7 N, p——
T T De;rilv 0{ (i)[l:[:z:-‘ de;:li;*érof
i outer inner |

i.e., & [tan (42% — 3z + 2)] = sec? (42% — 3z + 2) (8z — 3)




10
. Compute: % {(%) ] = In the broadest sense, this is the derivative of a

function raised to a power - USE the CHAIN RULE.

dx o

4 (5x4+10x2+5)10 _10<5x4+10x2+5>9.(d {5x4+10x2+5D

8x3 + 1222 8x3 + 122 dr | 8x3 + 1222
~ ~ J . ~ SN\ ~ v
(g(x))'n power rule ) deriv of‘
as usual inner Function

_ 10 ((52*r100%45 9 (2023 + 20z) (823 + 122%) — (242 + 24x) (5z* + 1022 + 5)
- < 8x3+12x2 > (81‘3 + 12x2)2

-~

quotient
rule

(.

10 9 3 3 2 2 4 2
o | (5at+100%45 10 5241100245 )" (202 +20x)<8:(3 +122 )— (242 +24x)<5:r: +10z +5)
v dx 8341222 - 8341222 (8z34+12x2)2




9. Compute: - [sin® (527 + 10z + 5)] =
Let’s rewrite this:
4 [(sin (522 + 10z + 5))5]
This is the composition of three functions.

Differentiate the outermost function and evaluate it at everything inside

d : :
— [(sin(5x< + 10x + 5))%] = 5(sin(5x* + 10x + 5))*
dx A

outer mosT

Next: Multiply by the derivative of the next outermost function and evaluate it at
everything inside of it.

d
- [(sin(5x2 + 10x + 5))°] = 5(sin(5x% + 10x + 5))* - cos(5x? + 10x + 5)

Outer mosT

Finally: Multiply by the derivative of the innermost function.

- [(sin(5x2 + 10x + 5))°] = 5(sin(5x? + 10x + 5))* - cos(5x% + 10x + 5) - (10x + 10)
\/V-\_J

owtermosT

i.e., 4 [sin® (522 + 102 + 5)] = 5 (sin (522 + 10z + 5))" cos (522 + 10z + 5) - (10z + 10)




Alternatively:

% [sin5 (522 + 10z + 5)] In the broadest sense, this is the derivative of a function

raised to a power - USE the CHAIN RULE. Re-write!

£ [(sin (52 4+ 10x + 5))5] This is the derivative of a function, raised to a power

4 |(sin (522 + 102 +5))°| = 5 (sin (522 + 102+ 5)) " - (d% [sin (522 + 102 + 5)])

S

g
N 7
power rule ~~
as usual derivative
of inner

= 5 (sin (522 + 10z + 5))" - [cos (522 + 10z + 5) - (10z + 10)]

. /

~~
Chain
Rule

i.e., 4 [sin® (522 + 102 + 5)] = 5 (sin (522 + 102 + 5))" cos (522 + 10z + 5) - (102 + 10)




. Given that 3z% + 823y + 5y° = cos (y), compute %

i. Differentiate both sides w.r.t. =

d 4 3 .3 5| _ d
I |32 + 827 y° + 5y | = - [cos (y)]
18t 211({
= 1223 + | 2422 - 3 + 322 2y 8x3 + 25y4dy — —sin(y) - %
v ~~~ dx dx
1% prime  9nd N—— 1*t

20d prime
Simplifying, we have:
1223 + 24z%y® + 2432 % 4 2549 — _gin (y) &

ii. Solve algebraically for ;l—y

a. Get Y terms on left side, all other terms on right side
= 241:33/2 D 1 25y1 9 4 gin (y) & = —122% — 247
b. Factor out Z—y

= Z—i (2423y? 4 25y* + sin (y)) = —122% — 2422y3

c. Divide both sides by the cofactor of g—z

dy _ —1223-242%y3 1223424223
dz — 24x3y24+25yt+sin(y) ~ 24a3y2+25y+sin(y)
dy _ —12x3 241243 _ 12234242293
dr — 24ax3y?+425yt+sin(y) ~ 24x3y2+425y*+sin(y)




11. Given that f (z) = 2? + 4z + 2, compute f’ (z) using the definition of derivative.
(i.e., using the “limit process.”)

[(z+Am)2+4(m+Am)+2] — [:62+4a:+2]

) Ax)— )
f/ (l‘) = limaz o f(x++z)f(x) = limaz—o A
—; [(x2+2xA:c+Ax2)+4(1‘+Ax)+2]—[x2+4x+2]
= 1IMAz—0 Az
_ hmAx_)O [332+2£EAI+A£E2+41‘I4A$+2]7[$2+41‘+2:| _ limAx_,o 2&:A$+§a}2+4Az
x x
= lima, o 22222 — Jima, o (20 + Az +4) = 22+ (0) + 4 = 2z + 4

ie, f'(x)=2x+4

Extra (Wow! 10 Points)

Given that T (z) = 5= (i-e,, LT (2)] = Ti52); compute LT (sin (z))]
Outer: = T( )
Deriv. of outer = Tl)Q

di [T (sin(x))] = %-Cos(:p) _cosl)
L\~~~ L+ (sin () = 16D
T T Deriv of outer, (ei;lzéro

OuteI‘ inner eval. at inner

. d . _ 1 . _ cos(x)
1.e., dz [T (Sln ())} m COS (Z’) m




