Calculus 1 — Exam 3 Name:

MAT 250, Spring 2017 — D. Ivansié

Differentiate and simplify where appropriate:

d
1. (5pts) e (22 4+ 4z — 5)e” =

d
2. (4pts) I In(y/cosx + 1) =

d 2t +¢t*
3. (7pts) 7
d 1+sinzx

4. (Tpts) — In—— =

d arccosw
5. (7pts) Qo VT =

Show all your work!

6. (10pts) Use logarithmic differentiation to find the derivative of y = (cos z)*™*.



Find the limits algebraically. Graphs of basic functions will help, as will L’Hospital’s rule,
where appropriate.

7. (2pts) lim 1.2° =
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10. (8pts) lim a”sin — =

T—00 €T

11. (9pts) lim (e* +2)* =

T—r00



12. (10pts) Let f(z) = e*.
a) Write the linearization of f(z) at a = 0.
b) Use the linearization to estimate €!* and compare to the calculator value of 1.161834.

13. (10pts) A square field is measured to have side length of 16 kilometers, with maximum
error 40 meters. Use differentials to estimate the maximum possible error, the relative error
and the percentage error when computing the area of the field.



14. (8pts) Let f(z) = 2* + 42® — 7Tz + 6. Use the theorem on derivatives of inverses to find
(f7(4).

Bonus. (10pts) We have stated that 0° is an indeterminate form, yet most limits of this
type come out equal to 1. The purpose of this problem is to find examples where 0° # 1.
1

a) Show that liH(l) e =2 =0.
T—>
b) Find three different functions g(z) so that ling) g(z) = 0 in each case, but lin(l)(e_%)g(x)
z— T—

equals %, 0, and %, respectively. Thus, by setting f(z) = e_x%, you will get three limits

lim f(@)?@ of type 0° that do not equal 1.
z—>



