AP CaLcuLus AB Quiz 0920 SOLUTIONS
DR. PAUL L. BAILEY Friday, September 20, 2024

Problem 1. Consider the function

Find the following limits.
(@) limao f(2)
(b) lim,—s f(a)
(c) lim,_s f(a)
(d) lim, 5+ f(z)
(e) limzoo f(2)

Solution. The first step is to factor the numerator and the denominator:

22 -9 (x—=3)(z+3) x+3

f(m):x2—8x+15:($—3)(33_5)_3’1_5.

The domain of this function is R~ {3,5}, and the last equal sign is true on this domain. Thus f has a zero at
—3, a pole at 5, and a hole at 3. The y-intercept is (0, —%)7 the z-intercept is (—3,0), the vertical asymptote
is x = b, the horizontal asymptote is y = 1. To find the hole, plug in 3 to the last expression to get

r+3 _3+3

= = -3.
—5|,_4 3-5

So the hole is at (3, —3). The graph is

(a) limf(x) = 3 (plug in 0)
x—0 5

(b) lir%f(x) =-3 (plug 3 into the simplified form)
z—

(c) lim f(z)=0 (plug in —3)

(d) lim+f(:17) =400 (approach the pole from the right)
T—5

(e) li_)m flx)=1 (the ratio of the leading coefficients)



Problem 2. Let

20 — 2 for x < 3
fl®)=4<5 forx=3
16 — z2 forz >3

Find lim f(x) and lim f(x).
z—3+

r—3~

Solution. The graph is

i) 2 -1 o d 2 3
#
7

The left limit is gotten by plugging x = 3 into 2x — 2 to get

lim f(z) =22 —2|,-3=6—2=4.

z—3~
The right limit is gotten by plugging = = 3 into 16 — =2 to get

lim f(z) =16 — 22|m3 =16 —32 =17.

r—3

2t
Problem 3. Compute limM.
x—0 5x

Solution. We have seen that )

sin(z)
z—0 €T

Thus

sin(x)
1 tan(x) — Lm cos(x)

< 1 < 1
im — lim ) gy (S0 = (w S2EN (i =1-1=1
50 T T=0 70 x  cos(z) 50 T 2—0 cos(z)

Therefore

lim 2 tan(3z) _ % lim tan(3z)

z—0 bx —0 T

:ghmwzﬁ.b?

6 . tan(3x)
= — lim ——= .
5z 3x—0 3x ) )

-0 3z



