Math 141 Test #2 Solutions Fall 2004

1. Use the limit process:

fy JEEAD) = fl@) Q2+ A2)” + 3 + Ax)) — (227 + 32)
Ar—0 A{L’ Az—0 AZL‘

22% + 4z Az + 2(Az)* + 3z + 3Ax — 22% — 3x)

Axz—0 AZL’
. dzAx +2(Ax)? + 3Ax
= lim
Az—50 Az
= Alim0(4:v + 2Az + 3)

= 4z + 3.

2. Compute f’(z) = 3x2. Then evaluate: f'(2) = 3(2?) = 12. This is the slope of
the line. Therefore, the equation is

y—8=12(z —2).

3. Use the rules of differentiation.

(a) f'(x) = 202* + 162 — 10.
b) filx) = 5.
(c) Write f(x) = 5272, Then f'(z) = —1027% = — 1.
(d) f'(x) =2xsinx + x?cos .
T 22
(&) f'(w) = CRESE
(f) f'(z) = —2csc 2z or write f(z) = <22 and use the quotient rule:
(2) = sin 2x(—2 sin 23:)2— cos 2x(2 cos 2x) _ g s
sin“ 2x sin“ 2x

(g) f'(x) =10(32z° + 1)°(15z*)
4. Let y = 8x* + 62° — 2x. Then

dy/dx = 322° + 182% — 2

and
d*y/dz* = 962 + 36.



5. Differentiate = + y = xy implicitly to get 14+ 4’ = y + xy’. Then solve for y':

To find 3", you may differentiate this equation or you may differentiate implicitly
the earlier equation 1+ ¢ =y + xv/:
y// — y/ + y/ —f-l‘y”.

Solve for y": y" = % Then substitute into this the previous expression for 3/

to get an answer in terms of only x and y:

6. First, since r = h, we may rewrite the volume formula as

1
V = gﬂ'hg.
Then differentiate with respect to t:
av dh
— =7h?’—.
at Ut

Now substitute A = 3 and % = 5 and solve for %.

7. Let z be the horizontal distance and h the vertical distance to the ends of the
ladder. Then

2 + h? = 152
Differentiate:

dr  dh
2220 4 op ™t _ g,
T T

When x = 9, we find that h = 12. So substitute x =9, h = 12, and % = 3 and

dh
solve for o



