AP CALCULUS
CONTINUITY

1. First of all, ignore the endpoints.
e Discontinuous at z = —3, because f(—3) does not exist.

e Discontinuous at x = 1 because f(1) # lim1 f(x) does not exist.
r—

e Discontinuous at x = 3 because f(3) does not exist.
2. Test for continuity at z = 3

i. f(3)=-48

ii. lim f(x) = —48

z—3

Since f(3) = 1irr13 f(z), f is continuous at z = 3.
r—
3. Test for continuity at x = 5
i f(5)=5

ii. lim f(z)=5
r—5

Since f(5) = 111% f(z), f is continuous at z = 5.
z—

4. Test for continuity at ¢ = —8

. 2
i f=8) = 5001

i lim f() = -
=TT

Since f(—8) = tlimg f(¢), f is continuous at t = —8.
rom

5. Since f(1) 3, f is discontinuous at x = 1.

6. Since lim1 f(x) P, fis discontinuous at z = 1.
z—
7. f(3) =5 but 1in‘;3 flx)y=7 .. f(3) # linf}3 f(z) . f isdiscontinuous at x = 3.
r— T—r
8. The only place where f might be discontinuous is at x = 3.

Test for continuity at z = 3

i. f(3)=3c+1
ii. lim f(z)=9c—1land lim f(z)=3c+1
x—37+ T—3~

1
For f tobe continuousatx =3 — 3¢c+1=9%c—1 — c= 3"



9. The only place where h might be discontinuous is at x = 1 and x = 2.

Test for continuity at z = 1

i h(1)=c+d
ii. lim A(z) =c+dand lim h(z)=2
z—1+ z—1-

For h tobe continuousatx =1 — c+d = 2.

Test for continuity at z = 2

i h(2) =4c+d
ii. lim A(r) =8and lim h(x) =4c+d
z—2+ T2~

For h to be continuous at x = 2 — 4c¢+d = 8.

Solving ¢ + d = 2 and 4c + d = 8 simultaneously yields c =2 and d = 0

.~ for h to be continuous on (—00, c0), ¢ =2 and d = 0.

10. Since f(—2) 3 f is discontinuous at z = —2.

Since lim f(x) = —6 the limit exists and the discontinuity is removable.
T——
z? —2r — 8
We redefine f as f(z) = T —9 zFE -2

—6 T =2

11. Since f(—4) 3 f is discontinuous at z = —4.

Since lim f(z) = 48 the limit exists and the discontinuity is removable.

z—
z3 + 64 4

We redefine f as f(z) = z+4 z#F 4
48 r=—4

12. Since f(9) # f is discontinuous at x = 9.

Since hn}) f(z) = 5 the limit exists and the discontinuity is removable.
T—

3-Vz

9—s ° #9
We redefine f as f(z) =
1
6 rz=9
13. Test for continuity at z = —2
i f(-2)=4
ii. lim f(z)=4and lim f(z)=4 — lim f(x)=4
r——2+ T——2— T——2
Since f(—2) = limzf(x), f is continuous at z = —2
T——
Test for continuity at x = 2
i f(2)=0
ii. lim f(x)=3and lim f(z)=0 — lim f(z)
z—2+ T2~ z—2

Since lim f (=) A, f is discontinuous at x = 2
rT—r



14. Test for continuity at z = —3

15.
16.
17.
18.

i f(=3)=0
i. i =0and Il =0 li =0
i. lim f(z)=0and lim f(z) — lim_f(z)
Since f(—3) = limgf(:c), f is continuous at z = —3
T——

Test for continuity at z = 3
i f(3)=11

ii. i =1land li =0 li
fi Jp S =1land Jim f() =0 — Jim f(o) 3

Since lim f(z) B, f is discontinuous at = = 3
T—r
10=c—c+¢c — ¢~ 2365
1= -2+ +2 — c~—1.764
Since f(0) =1>0and f(1) = -1<0 — f(z) =0 forsome z € (0,1).
Since f(0) = -1 <0and f(1)=1>0 — f(z) = 0forsome z € (0,1).



