Math 124, Winter 2022 Solutions to Midterm II
2122 _ sec(6 + /) - tan(6 + V)
1+ a3 2v/x

o\ 12sin®(4a) cos(4x)
(b) fie) = sin®(4z) + 5

(¢) Logarithmic differentiation:

1. (a) f'(z) =6ze” +

y=(1+a)v"
Iny =In ((1 + z2)ﬁ> = Vzln(l + 2?)
v In(1+2?) 2z

TN 1422
In(1 + 2 2r+\/x
y/ — ( ) + \/; (1 + .232)\/5
2\/x 1+z
2. (a) Differentiate to get 26z — 16xy® — 16z%yy’ + 27y%y’ = 0 and
,  16xy? — 26x

Y= 9792 " 1622y

(b) When z =1 and y =2
26—16-4—16-2y' +27-4y' =0
SO
64—26 38 1

YT l0s-32 " 76 2
Therefore, the tangent line is given by

/

(¢) From
1
-2~ —-(1.1-1).
b2~ (11 1)

we get b ~ 2.05.
(d) Differentiating 26x — 16zy* — 162%yy’ + 27y%y’ = 0. again
26 — 16y> — 32zyy’ — 32xyy’ — 1622y'y — 162%yy" + 5dyy'y' + 27y%y" =0
When 2 =1, y =2, and ¢y = 1/2 we get
26 — 64 — 32 — 32 — 4 — 32y + 27 + 108y = 0

soy” =79/76.
3. (a) Towards right.

(b) Solve
£ t?
0= _3_15t2+54t=t(—3—15t+54)

to get t = 0 (which is the starting time) or

1544225+ 55 _4549/33

t = = T
_2/3 2 0 200

The time when it would have hit the x-axis is

. —45+9v33
- =

~ 3.35.



(¢) First, to find the tangent line equation

d
dy _ @ _ —t2 — 30t + 54
dz
de % —18t 4116
so the slope of the tangent line is
dy 1
de|,_, 8

Since z(2) = —36 + 232 — 96 = 100 and y(2) = —§ — 60 + 108 = 3¢ the tangent line is given by

136 1
— 22— (2 —100).
v 8(»’C 00)

The particle hits the z-axis when y = 0 so at the point with

138 -8 1388
T = + 100 = = ~ 462.7.

(d) We need a parametric equation for its y-coordinate to set equal to 0. We have y'(2) = —10 and
y(2) = 138 so for t > 2,

136
y(t) = —10(t —2) + = =0
when
,_ 136,19
-~ 30 307
4. (a) We are given % = —b radians per second so we relate h
and 0:
h =20— 13cos#.
Differentiating both sides with respect to t:
dh ) de
a = —13sinf - E
When h = 15, cosf = 5/13, so
2
. 5 12
sinf =4/1— (13> =13
So,
12
% =-13- IEh (—5) = —60 meters per minute.
(b) This time to find dz/dt, we relate 6 and x:
x
tanf = —
an 50
* o 1 d
29 W _ 24T
sec 6 dt 20 dt’

Since secf = 1/ cos ) we have

o)
dx

i —676 meters per minute.



