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Define what it means for a function f: R — R to be continuous at a point a. @9
Prove from the definition of a limit that f(z) = 2* - 2 is continuous at = = 2. =

Prove that the left hand and right hand limit of f(z) at z = a both exist and are .,
o

equal, if the limit of f(z) at z = a exists. s the converse true? \
Let f(x) == lz — 2|, find f'(2) or show that it does not exist. m

Prove that the limit of a function is unigue. L{f

Explain the quadratic approximation formula

Fle+h)~ £@) + @b+ 31" @H. T

Find 2 if
i Y= esin(Va:3+2) '}?,

i zy? + Y =sin(zy) -

iii. y = e (sinz)(Inz)(cosz)
(a41)? { ' \
Let f(x) = z;:l . Find where f(x) is increasing, decreasing, concave up, condave

L i
down, has local extrema, has points of inﬂec%ion, and find any asyn\%ptotes. Use

this information to sketch the function.
L{). ‘

State and prove Rolle's Theorem.

Use the Mean Value Theorem to prove that if f/(z) = g'(z), for all z, then

f(x) = g(x) + constant '

A right angled triangie whose hypotenuse Is /3 metres long is revolved about one

of its legs to generate a circular cone. Find the radius, height, and volume of the 2

largest cone that can be generated in this way.
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4. (a) Give an example of a function on [0,1] that has no Riemann Integral. And show

t- clearly why it hasn't. ¢k
(b) Integrate the following.

i. [a?e®dx [ §

ii. fa:e”’zda:

a
iii. [(sin®z)(cos? x)dz A

. /$3+x+1d$
V. ———— 4
z*+z+1 >

v / 4 dx 1

. \

1 @@+

|

{ 5. (a) Find the area of the region bounded by y =z, y = —z + 27 and y = sinz. L
‘ .
| (b) What is an improper integral? 1)

|

(c) Find the volume of the solid of revolution gotten by revolving the region bounded
by y = 2®,y = 0,2 = —1 and = = 1 about the z-axis, first by the method of
disks, and then by the method of cylindrical shells.

6. (a) Define lim,_ an .4 Loand }°° a,=5. &

(b) Do the following series converge or diverge? Give reasons.

oo

: n?+n+1 :
Ll

(c) Prove that if 3377 | a, = S then limy o0, =0. |4

(d) Find for what values of z the following power series converges absolutely, condi-

tionally, or diverges:

< (g 9" &
Z n3" ' i

n=1
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