MTH 1125 - Test 2 (9am Class) - Solutions
FaLL 2016

Pat Rossi Name

Instructions. Show CLEARLY how you arrive at your answers.

1. Compute: - [42° + 5a* + 1022 4 20z + 2/z + 4] =
4 [4335 + 5% + 102% + 202 + 227 + 4}
= 4 [52%) + 5 [42%] + 10 [22] + 20 + 2 [%x’%]

— 202* + 2023 4+ 202 + 20 + o2

ie., L [425 + 52* + 1022 + 20z + 24/ + 4] = 202* + 202° + 202 + 20 + 27>

X

2. Compute: % [sin (z) tan (z)] =

L \sin (z)tan (z) | = cos (z) - tan (z) + sec’ () - sin (z)
——A— —— e N N

1st 2nd 15¢ prime 2nd 2nd prime 1st

& [sin () tan (2)] = cos (x) tan (x) + sec? (x) sin (x)

3. Compute: - [3I§ng?+2} =

top prime bottom bottom prime to
top T l PN T p

—N— - ~N 7 N —N—

d csc () ~ (—csc () cot (z))- (3x2 — 6z + 2) — (62 — 6) -csc ()
dx 3332 — 62+ 2 — (3I2 — 6z + 2)2
Bottom ~ N~ -

bottom
squared

1.e

d csc(x) _ —csc(w) cot(x) (3x276x+2) — (62—6) csc(x)
" de | 327—6x+2 | (322 —62+2)°




4. Compute: % [(6$5 + 8$3)20] = Thisis the derivative of a function raised to a power.

& [(60° + 825 | = 20 (627 +82%)" - (302" + 242?)

J/ J/

power rule derivative
as usual of inner

e, L [(6x5 + 8:53)20] — 20 (627 + 82%)' (302* + 24a?)

5. Given that f (z) = 22 — 2z + 1, give the equation of the line tangent to the graph of
f () at the point (2,1).

We need two things:

i. A point on the line (We have that: (z1,y1) = (2,1))
ii. The slope of the line (This is f’ (z1))

f(z)=2x—2

At the point (x1,y1) = (2,1), the slopeis [/ (1) =2(2) —2=2

We will use the Point-Slope equation of a line:

y—yr =m(z —x1) (Where m is the slope and (21, 1) is a known point on the line.)
Thus, the equation of the line tangent to the graph of f () is:

y—1=2(x—2)

The equation of the line tangent is y — 1 = 2 (z — 2)




6. Given that y = 322+ 3x and that = sin () ; 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:
d

P =6r+3
dr — cos (t)

We want: %

By the Liebniz form of the Chain Rule:

"

W — ddr — (Gg + 3)cos (t) = (6sin(t) + 3) cos (t)

express solely in terms of
independent variable ¢

Le. & = (6sin(t) + 3) cos (t)

7. Compute: - [tan (227 + 4z + 3)] =

Outer: = tan ( )
Deriv. of outer = sec? ( )
4| tan (2302 +4x + 3) = sec” (22° + 4a + 3) - (4z +4)
—_— ~ ~~ s N——
T T Deriv of outer, dgriv, of
eval. at inner inner
outer inner

i.e., L [tan (22% + 4z + 3)] = sec? (22% + 4 + 3) (4z + 4)




8. Compute: % {(gi;—igi) = In the broadest sense, this is the derivative of a func-

tion raised to a power - USE the CHAIN RULE.

o | (8% +82\"| . 82° +8z\" [ d [84°+8ux
dz |\ 322 4 9z T\ 32249z dr | 322 + 9z
N— ~

S\ /

~\~
(g(x))n power rule deriv of
as usual inner Function

_s (8x5+8$>4 (40z* + 8) (322 + 9x) — (62 +9) (825 + 8z)
32249z (31’2 + 91’)2

quotient
rule

J/

5 4
je. 4 |(82°48z _ g (seitse )" (4021+8) (322+9z) — (62+9) (825 +8z)
Sy dr 32249z - 322490z (3x2+9x)2

9. Compute: - [sin® (522 4 10z)] = Re-write!

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

X

£ [(sin (502 +102))°| = 5 (sin (52% + 102))* - (di [sin (52 + 1o;c)])
of inner

(. J/

= 5 (sin (52 + 10z))" - (cos (52% 4 10z)) - (102 + 10)

N J/
-

Chain
Rule

i.e., L [sin® (522 4 102)] = 5 (sin (522 + 10z))" (cos (52 + 10z)) - (10z + 10)




10. Given that L' (z) = 1; compute L [L (tan (z))]

Outer: = L( )

Deriv. of outer = ﬁ

N———  deriv. of
T T Deriv of outer, ei;lr\”)fo
. eval. at inner
outer 1nner
. d o 1 2 . secQ(:c)
ie., - [L (tan(7))] = Tn( | S€C (x) = )

11. Given that f (z) = 2* — 4z + 2, compute f’ (z) using the definition of derivative.

(i.e., using the “limit process.”)

. 24+Az)—f(z . (x4+Az)2—4(z+Ax)+2| - 22 —4z+2
f/ (‘T) = hmA:pﬂO It JrAA; /@) = hmAngO [ Az ] [ ]

[(x2+2xAx+Ax2 ) 74(x+Az)+2] - [:):2 74x+2]

= hmAw—>O Ax

[12 +2rxAx+Az? —4:5—4Aa7+2] — [z2 —4m+2]

= lima,_0 = = lima, o 2xAx+§;c2—4Ax
= lima, o W = limpa, 0 22+ Az —4) =22+ (0) —4 =22 —4

ie, f'(x) =22 -4




12. Given that 23 + 5y* = 32%y3; compute 3/
i. Differentiate both sides w.r.t. =
L3+ byt =1L 1327 y

2 3. — . A 2
= 32+ 20y° -y 6x v+ 3yt Yy - 3z

18t prime ond 2“‘1prime 15t
ii. Solve algebraically for ¢/
a. Get 3 terms on left side, all other terms on right side
= 203y’ — 3y*y' 322 = 6xy> — 322
b. Factor out 7/
= (2033 — 3y?32?) i = 6xy> — 322

c¢. Divide both sides by the cofactor of ¢/

;. 6xy3—32z2 _ 6xy3—3z
Y = 20237322 — 20,5—9222

;. 6xy3—3z2 _ 6xy®—3z2
y = 20y3—3y23x2 ~  20y3—9y2z2




