Calculus 1-Section 2-Spring 2019-HW3

Mat Hillman

February 11", 2019
Exercise 1

Sketch the graph of a function f(x) with the following properties. There
are many possible answers.

e First function

lim f(z) = 3;

T—r+0C

lim f(z) = —oo;

T2~

lim f(z) = +o0;

T2+

lim f(z)=3;

T——2—

lim f(z) =1
f(~4)=2.

e Second function
lim f(z) = 0;

T—+00

lim f(z) = -1

T——0C

lim f(z) = 4;

5~

lim f(z) = 4;

z—5T

lim f(z) = +oc;
z—=—1"

lim f(z) = —o0;

Tz——1"

f(0) > 0.



Exercise 2

Find all the points where f(x) is continuous:

o f(z) = log (tan®(2z));
2 =lLz=-1,

° = 2
f(e) '%t% 41, 1.

Exercise 3

Find each of the following limits, with justification. If the limit does not
exist, explain why. If the function approaches infinity at the point from left

lim f(z) = lim f (1) .

or right then explain whether it is +e or —e. Note: #7*=

tan(;z?
o lim 222,
x—0 T
. i (EFDE-2)
r—+00 1-{»—:1,‘\/5

e lim cos (6_1'25“"‘>;
T—+00

o lm [ T+2 .
es1- \(z—1)(z—2) ’
o lim (20 e -
r—5T T .’IJ2 — 617 -+ 5 ’

e lim (\/M‘—x);

T—+00

. . .
. l%logg (sm . + 1),
. 1
e lim v/ cos (sm —);
z—0 xT
e lim sin (w(x — 1)) ;

z——1 22 41

cosx+sinx+1.

3

e lim
T T — 3T



Exercise 4

Find a formula for ' (x) using the limit definition of the derivative. Show

the steps of your computation.

o f(z) = 2%

T
¢ f@) = 5
o f(z) =2z +
Exercise 5

a) Find an example of functions f(x) and g(x) such that lir%f(x) and limg(z)

z—0

does not exist but i%f(m)g(x) exists.

b) Find an example of functions f(x) and g(x) such that iig(l)f(x) and i%g(m)
does not exist but lim(f(z) + g(z)) exists.



