Solutions to Math 124 F Winter 2023 Midterm I1
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1. (a) f(x) =4(e® + b5z") cos(e” + x )+2m 23+ 2Inz)2

(b) g(z) = (9+ 8x7)(6w5+4)

In(g(z)) = In ((9 + 8:1:7)(6””5+4)> = (627 + 4)In (9 + 827)

5625 (62° + 4)
(9 + 827)

5620 (620 + 4) 7 (62
. 9 8 (6.’E +4)
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= (302*) In(9 + 827) +

g'(z) = ((309:4) In(9 + 8z27) +

(¢) If you simplify before you differentiate:

h(x)ln( 9+x2> :lln(9+m2)féln(9f:z:2)
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h/ = — =
@) = 50427 2927 sl

If you differentiate using the Chain Rule and the Quotient Rule:

W () = 1 1 2¢(9 — 2?) + 22(9 4 2?) 1 36z (9-2%) 36r 18
JER im0 2(3) O— = A0+a%) (9-a”  Sl-at
2. (a) From v = wr we get w = 22 = 0.5. So,
x(t) = 24 cos(0.5¢t) y(t) = 24sin(0.5t).

(b) For the slope we need:
dy  dy/dt 12 cos(0.5t)

dr  dx/dt  —12sin(0.5t)

When t =4,
dy _ 12cos(2) _  cos(2)

dr ~ —12sin(2)  sin(2)

For the point we need:
x(4) = 24 cos(2) y(4) = 24sin(2).

So, the tangent line is:

— 245sin(2) = —
4 sin(2) sin(2)

(¢) The giraffe is on the z-axis where y = 0 so we solve:

2
0— 24sin(2) = 2?552)) (z — 24 cos(2))
Which gives z = CE:Q. Note that this is a negative number. The distance then is,

24
24 — —— ~ 81.672
cos 2



3. (a) Partial derivative:

322 — 8xy — 422y’ + 3243y’ =0

At (2,1) the slope is ¢y = 1/4. Therefore, the tangent line is y — 1 = i(x -2).

(b) Differentiate again to get:

6z — 8(y + zy’) — 4(2zy’ + 2*y") + 32(3y°y'y + y*y") =0

When 2 =2,y =1, and y = 1/4

16

1 3
12 - 8(1+ 5) —4(14+4y")+32(=+y")=0

which gives ¢y’ = —1/8 < 0.

(¢) The function is increasing concave down so the possible picture is A.

4. The rates in the questions are

dv 1392 g7 W s

qat T dr dt

Similar triangles to relate the quantities

y oz
1.8 z—=x

or 1.8z = y(z — x).

Differentiate p
1.8%

at

e

dy dz dx
chf(z_x)+y(chf_clzf>

When = =12 and z = 24 we get y = 3.6, so

1.8(—0.7) =

SO % = 0.495 meters per second.

dy

27 (12)+3.6(-07-13)



