29 September, 2015
MATH 1004, Section C
Total marks: 51

1. Prove that [7 marks],

—— =cotx
1+tanzx

2. Solve the following limits. If you know L' Hospital’s Rule, you MAY NOT use it! [4 marks
each]

(a)

z—0 sin 4x

. 1—cos3x + sin3x
lim
x—0 x

2

x
lim
200 202 + /323 4 42t

lim z — V22 —4
r—r00

lim
z— —oo -+ 2



3. For each of the piecewise functions below, determine whether or not they are continuous.
If the function is continuous, simply state that it is. If the function is NOT, indicate the
point(s) of discontinuity and justify your answer [10 marks].

(a)

3r—2,ifx >0
fl(x)z{ z—2, ifx <0

3r—2,if x>0
fz(rv)Z{ 2 —z, ifz <0

3r—2,ifx >0
f3(x):{ r—2,ifx <0

br —3,if x> 2
fa(z) = 3r—2,if0<x<?2
r—2,ifx <0
4. Consider the function,
|z + 1]
= 2
f(x) PR

(a) This function is discontinuous at some value x = a. What is a? [2 marks]

(b) Solve the limits as  — a™ and © — a~ [2 marks each]:

1
lim v+ 1

z—at T+ 1

+2

1
lim [z +1]

rz—a~ T +

+2




