ACMAT161 Summer 2024
Professor Manguba-Glover
Classwork 11 & 12 Name:

Complete as many of the following problems as you can with your table in the allotted time.
You do not have to go in order.

Classwork 11

1. Differentiate V1322 — 52 + 8

Solution f(x) = (1322 - 5z + 8)"/? Thus

f(z) = %(13:62 — 5z +8)"Y%(d/dx(132% - 5z + 8))

B 26 -5
2V1322 -5x +8

(x3+4)5

2. Differentiate m

Solution This will be a combination of quotient rule along with the chain rule.

(1-222)3[d/da (23 + 4)°] - (2 + 4)°[d/dz((1 - 222)3)]
[(1-222)3]?

(1-222)3(5(x3 + 4)*(322) - (23 +4)°(3(1 - 222)%(-4x)

(1-222)6

(1-222)3(152%) (23 + 4)* - (23 + 4)°(~122(1 - 22%)?)
(1-222)6

_ (1=22")7[(1 - 22%)(152%) (2% + 4)* - (2® + 4)(-122)

B (1=27%)7(1 - 222)*

(2% +4)*(1 - 22%)(152?) - (2% + 4)(-122)]

- (1-222)4

_ (@® +4)1(32)[(1 - 22°) (52) - (27 + 4)(-4)]

(1-222)%
(2% +4)*(3z) (5z - 102% + 42° + 16)
- (1-222)*

(3z) (2 + 4)* (=623 + 5z + 16)
(1-222)4

fi(@) =




3. Differentiate (3?;31423:)4

Solution First notice that

flx)= ;(QUJE;;:) where u(z) = 32% + 2 and v(z) = 2*
F(a) = (323 + 2)*(d/dx(2® + 42)) — (2 + 42) (d/dz((32® + 2)*)
((3x3 +2)4)2
_ (323 +2)*(2x + 4) - (2% + 42) (V' (u(2)) (v'(2)))
(323 +2)8
(323 +2)* (22 + 4) — (2 + 4z) (4(32° + 2)3(92?)
- (323 +2)8
_ (32 +2)3((32% + 2) (22 + 4) - 3622 (2% + 1))
- (323 +2)8

(327 +2)(2z + 4) - 362°(2? + 4x)
- (323 +2)°

4. Differentiate z%e™®
Solution

F(@) = @) v (o)

=2pe™" — e Ty?

5. Differentiate x tan® (2z)
Solution
/ d 3 d 3
f(z) = —(z)tan” (2z) + x— (tan” (2z))
dzx dzx

= tan®(2x) + z(3tan® (22)) (sec? (22))(2)

= tan® (22) + 62 tan?(22) sec?(2z)



6. Differentiate xtan™! (%)

Solution

7. Differentiate logs(2z + 1)

Solution
1
—_— i(2x +1)
In5(2x+1) dx
1
In5(2z+1)
.2
CIn5(22+1)

%(10g5(2x +1)) =



8. Differentiate

Solution

In z2
22

d

i

dx

In 22

azgé(ln:ﬂ) - lan%@Q)

X

2

)

2( L.

(22)?

%(1’2)) ~Inz?(2x)

2:1:) - 2x1Inz?

_ 2x — 22 1n 22

_2z(1-Inz?)

x4

~2(1-Ina?)

T3



Classwork 12
d
1. Find 2 for z + Iny = x2y3
dx

Solution

1 dy 3 9 ody dy 9 3dy
1+ ——==2zy"+3 = + -2 _3 i
z dx vy xydx©y dx myal:L‘

= 2xy4
d

o L (1-30%%) = 20yt -y
dx

dy 2xyt-y
S — = —
dr  1-3x2%y3

d
2. Find 2L of e = el — ¢
dx

Solution Differentiating everything with respect to x we get

d d d
e:cy(y+$_y) _ 6496(4) _e5y(5_y) P exyy+l,exy_y — 46490 _5e
dx dx dx

5y @
dx

d
< d—y(:vexy +5e%) = 4217 — ™Yy
x

d dr _ xy
o3 de ey
dr xe* + 5edY



3. Find ¢’ for sinzy = 2% +y
Solution

d d
sinzy = z2 +y = cos(zy) — (zy) = 2 + (1)_y
dz dz

d d d
= cos(zy) (%(a:)y + xa(y)) =2 + ﬁ
= cos(zy) ((1)y + m(l)@) =2x + dy
dz dz
d d
< ycos(zy) + a:cos(a:y)—y o+ Y
dx dx
d d
RES xcos(wy)—y %Y _9p ycos(zy)
dr dx

d
< d—y(x cos(zy) — 1) =2x — ycos(zy)
x

dy 2z -ycos(zy)

dr  xzcos(zy) -1




4. Find y" for 22 +y? =1

Solution

1,2

dy _
de vy

X

d
+y2:1:>233+2y£=0

dy
< 2y—=-2z
yd:c
dy -2z
de 2y
dy
dr gy
d d
Py v () - (0 W)
dz2 Y2
dy
IPIRCIEIC)
Yy
dy
n_ TYtTg
<y = 5 24
Yy
,_ v ()
<y = 5 « acceptable
Y
2
x
oy VT
¥y =—23
Yy Y
2_ .2
n_"Yy -z
<y =
e
o @ y?)
vy = 3
Y
1
< |y" = ——= | since 22 + y* = 1 in our original equation




5. Find the equation of the line tangent to 3(z? +4?)% = 25(2% - »?) at (2,1)

Solution
2, .2\2 2 .2 2, .2 dy dy
3(z°+y°) =25(2" —y*) < 6(z° +y°) (20 +2y— | = 25| 22 — 2y—
dx dr
We know that x =2 and y — 1 so plugging this in we get

X

6(a+1)[4+2%) 225 (4-2%) = 30(4+2%) = 100-50%
d dx dx dx

d d
= 120+60%Y =100 - 502
dx dzx
s 110% _ o
dx
dy 2
> = = ——
dx 11
Using point slope form we get
2
-1l=—-—(z-2
Y q(&=2)

6. Find the equation of the tangent line to 2 + tan (%xy) =2at (1,1)

Solution

d
2+ tan(%xy) =2 2r+ %sec2 (%xy) (y + xé) =0
oyrado
YT msec?((m/4)(zy))
dy S8z Y

T rase (/D) (zy)) =

Plugging in £ =1 and y = 1 we have

dy 16

dx T

So our equation is

y—1=—(§+1)(a:—1)



7. Find the equation of the tangent line to x2 + 2y + 3 = 3 at (1,1)

Solution Differentiating everything with respect to x gives

dy dy dy dy
2 — +2y— = — +2y—= = -2 —
x+y+wdx+ ydx 0@xdx+ ydm -y

d
= —y(x+2y):—2x—y
dx

@@_ —2x -y

dr x+2y

Plugging in our point (1,1) we get

d _
dy_-3_ 4
der 3

Now using point-slope form, we get that the equation of the tangent line is

y-l=—(r-1)oy=-x+2



