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Final Examination

Calculus I (MATH-156), Fall 2005
Max Points: 200

. Draw the graph of the function with domain [0, 4] and having the following properties:
(i) f(0)=-1, f(2) =2, and f(4) = 1.
(ii) limg - f(z) =1

(i) imgy_,3+ f(z) = 3.

(iv) lim, 4~ f(z) =

(a) Prove that lim,_,_g (?—;%gl) = —18.

(b) Suppose lim,_, 5 f(z) = 3, and lim,_, 5(fg)(x) = ~+/2. show that lim__, s g(x) exists
and find lim,_, s g(z).

. Show that

2 <
a-{2 5
is continuous , but not differentiable at 2 = 1. Sketch the graph of f.
. Find the indicated derivative. Simplify your answers.
(i) f=)= S5, find f(2).
(i) f(z) =In 25, find f'(2).
)10 = et 75
(iv) f(z) = (Inx)e®, find f'(1).
. Evaluate the limit

ol

(i) limg o G
(ii) limg o z sin( ).
. (a) Use implicit differentiation to find %:
2+ = 3ay®
(b) Assume that x and y are differentiable functions of ¢. Find %% in terms of z, y and %;
rsiny = 2
. (a) Find the absolute extrema values of
fl)=(z-2)%z+3)2 on (—o0,c0).
Compute also inflection points (if any), and provide a brief sketch of the curve.

(b) Given the polynomial f(z) = 2 — 22% + z on the interval [0, 2], show that the polynomial
62° — 4z + 1 has a zero on the open interval (0, 2).

. A container with square base, vertical sides and open top is to be made from 1000 ft* of the material.
Find the dimensions of the container with greatest volume.

. Find
(a) [32%(z*+5)°dz
(b) [sin® zcosz dz

. (a) Evaluate ff’ f(z)dz, when
(b) Let

Find (i) ¢'(0) and (ii) ¢”(0).



