Loyola University Chicago Quiz 1
Math 161, Section 001, Fall 2010

Name (print): Signature:

You have 30 minutes. Show your work. Notes not allowed! Problems are on both sides of this sheet.

Problem 1. (10 pts) Find the following limits:
x
x+1

a. lim 11z +e* 4+
x—b

Solution: set x = 5. Get limy_,5 112 + e*~4 + a:i—s—l =bb+e+ %.

b. lim T
z—3+ T — 3
Solution: when x — 37, x —5 — —2, . — 3 — 0 while z — 3 > 0, so lim,_ 5+ i—:g = —00
tan4x . sinxzx
c. lim (You can use the fact that lim =1)
z—0 €T z—0 T
Solution:
. tandx . 1 sindx . 1 . sindx 1 . sin4x . sindx
lim = lim = lim lim =—-1lim4 =4 lim =
z—0 T xz—0 cosdxr x z—0 cos 4x =—0 xT 1 2—0 4x z—0 A4dx
. Vr+2-3
d. lim ——
r—T7 x—7
Solution:
VT H+H2-3Vr+2+3 ) z+2-9 ) 1 1
lim = lim = lim = —
e—=7  x—T7 r+2+4+3 =T(z—-TVr+2+3 =Tyz+2+3 6
Lh _T
. lim *th =z
R S
Solution:
7 7
im T T _ i Tx—T7(x+h) —7h) _ -7 7

h—0  h h—0 h(z+h)x ) h(z + h)x ~ (x+h)z 22



Problem 2. (5 pts) Find the horizontal and the vertical asymptote(s), if any exist, for the function
2
¢ +x—12
fz) =

22461 +8
Solution:

?+r-12 (z+4)(x—3)

2+6x+8 (r+4)(r+2)

Candidates for vertical asymptotes are x = —4 and v = —2. Check:
-3 -7 7 -3

lim f(z) = lim (z —3) =—=—, lim f(z)= lim (z —3) = —00
r——4E r——4%F (.’E + 2) -2 27 x—_ot T——2 ($ + 2)
So, x = —2 is a vertical asymptote, but x = —4 is not. Now, check

, , ?+r—-12 1+ 1/ —12/2? ,
M) = I ) s T T e T AR

r——00

Hence y =1 is the only horizontal asymptote.

Problem 3. (5 pts) For what values of a and b is the following function continuous?

3z+a if <2
flx) = 7 if =2
bx?—9 if x>2

Solution: need
lim f(z) = f(2) = lim f(a)
324a=T7=0b2>-9
6+a=7 T=4b-9
a=1, b=4



