MATH 141
Midterm 2
april 5, 2001

1. (20 points) Compute the limits:

, 622 + bz
(a) lim
-0 (1 —x)(2z — 3)
.44z +1
(b) sclggo x® — 323 4+ 4

() lim Va2 +2x+2—=z

T—00

(d) lim (z+ z)(z* + 4)

T—r0Q

(e) lim e o
T——00

2. (10 points) Find the horizontal asymptotes of the graph of the func-
tion f(x) = \/25”;73
T24+3r+42
3. (10points) Let f(z) = z* — 2.

(a) Find f'(z) using the definition of the derivative.
(b) Find the tangent to the graph of f at (1,—1).
(c) At what point of the graph is the tangent horizontal?

4. (12 points) Compute the derivatives of

(a) f(z)=e"cosz +a?Yz — Ttanz + 1

(b) glo) = 2t

3412

(C) h(x) — 2sinz

tanz—4cosx

5. (8 points) A particle moves along a straight line and its position at
time ¢ is s(t) = 3 — 9¢* + 15t + 10

(a) Find the velocity of the particle at time t = 2.
(b) When is the particle at rest?



6. (6 points) The volume of a cube with side s is V(s) = s®. What is
the rate of change of the volume with respect to s when s = 57

7. (12 points) Compute the limits:

cot 3z

(a) Zl_I)I(l] CSC T

sin? z

8. (10 points) Where is the function f differentiable?

f(z) = rz+4 , T < 2
V=V a2 =2046 ,2>2

9. (12 points) Find the derivatives of:

(a) f(z) =+Vtanz + 2z
(b) g(x) = sin?*(cos )
(c) h(z) = 9z’+3sing

(d) k(z) = cos (ex)



