Name: Period: Date:

Continuity, End Behavior, and Limits assignment

Determine whether each function is continuous at the given x -values. Justify using the continuity test. If
discontinuous, identify the type of discontinuity as infinite, jump, or removable.

f(x)={2_x2 if x>0 x=0

x° if x<0
y

1. f(x)=x*+2x-5 at x=1 2.
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Name: Period: Date:

Continuity, End Behavior, and Limits assignment

. 3x+1 i x>0 a. -2 3 at —9

e W b at x= 0 fG) =2lxl+3 at x
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Name: Period: Date:

Continuity, End Behavior, and Limits assignment

5. x+4 6. x%? - 25
f(x) 2 _16 at x and x fx) 1% at x 5and x=5
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Name: Period: Date:

Continuity, End Behavior, and Limits assignment

Find the value of k so that f(x) is continuous.

7. 8kx+1 ifx>3 8. 2x2+1  if x>0

f(x):{2x+5k ifx<3 Pl if x=0

Ex+1 if x<0

Determine between which consecutive integers the real zeros of function are located on the given interval.

2
% f=Vx3+2-4 [0,4] 0 wm=E"2 a2

x—5

PreCalculusCoach.com

Convricht © PreCalculusCoach.com a4



Name: Period: Date:

Continuity, End Behavior, and Limits assignment

Use the graph of each function to describe its end behavior. Support the conjecture numerically.

11. f(x)= -2x3—x2+x+2
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Evaluate the following limits.

13. x2 -4
lim = =7
x—2 x—2

14. lim—x%+2x+7 =?
x—-1
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Name: Period: Date:

Continuity, End Behavior, and Limits assignment

Determine the interval(s) on which the function is increasing and the interval(s) on which the function is decreasing.

15. f(x)= —x*+x+2
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16. f(x) = 2x3+3x% —9x
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Name: Period: Date:
Continuity, End Behavior, and Limits assignment
ANSWERS

Determine whether each function is continuous at the given x -values. Justify using the continuity test. If
discontinuous, identify the type of discontinuity as infinite, jump, or removable.

f(x)={2_x2 if x>0 x=0

x“ if x<0

1. f(x)=x*+2x-5 at x=1 2.
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f(x)={2_x2 if x>0 x=0

x* if x<0

fxX)=x*+2x-5 at x=1

f(l)—12+2*1—5
X)is undejined inx=0

fa)=-2 f(1) exists 2x if x>0
1- 2 foo = {—xz if x<0
x = y=- is discontinuous at x = 0
- .2
x 0.9 0.99 0.999 x>0 x>0
f(x) —-2.39 —2.0399 | —2.00399 X -0.1 -0.01 —0.001
x->1t y- -2 f(x)| —0.01 | —0.0001 | —0.000001
+
x 1.1 1.01 1.001 x->0" 2x-0
f(x) —-1.59 —1.9599 | —1.99599 X 0.1 0.01 0.001
f()=-2 fo)] 0.01 0.0001 | 0.000001
and y - —2 from both sideof x =1
()_{Zx if x>0h S P
lin}x2+2x—5=f(1) f(x) = 22 if x<0 as point discontinuity
X—

since y — 0 onopposite sidesof x =0

f(x) = x*+2x -5 iscontinuousatx = 1 , .
x =0 ispointo,
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Name: Period: _ Date:
Continuity, End Behavior, and Limits assignment
. 3x+1 i >0 . _ _
Y= z; 20 a0 4. f)=20xl+3 at x=2
s+Y / kY 10}y 7
1
3x+1 i >0 _ _
fo={"] z; 20 atx= 0 F) =2lxl+3 at x=2

f(2)=2]2|+3
f(0O)=3x+1=3+0+1=1

f(0) exists f2)=7 f(2) exists
x>0 —x2-50 x-52" yo7
0.1 0.01 0.001 x 1.9 1.99 | 1.999
x -0. —0. —0.
f(x)] —0.01 [ —0.0001 | —0.000001 f(x)| 6.8 6.98 6.998
+
x>0t 3x+1-1 x—>27y->7
0.1 0.01 0.001 x 2.1 2.01 2.001
X . ] _
f(x)| 13 1.03 1.003 fo| 7.2 7.02 | 7.002
f2)=17

f(x) has jump discontinuity at x = 0

Convricht © PreCalculusCoach.com

and y - 7 from both side of x = 2

gclirzl 2|x|+3 =f(2)
fx) =2|x|+3
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Name:

Period: Date:

Continuity, End Behavior, and Limits assignment

. x+4 . x2
> =g —at x=-tand x=1 ° oo = +§5 at x= —Sand x=5
5+ ol
at 10}
of
ol
27 I
1t 2
A w0 s s a2 T2 e s 0w
1T 1o .
4/
27 A
3T sl
a4t -1053 ,
st AR
x + 4 x? - 25
= — t = — = - =
f(x) ( 1)6“ X f(x) = <45 at x 5and x=5
4) +4 (-5)2-25 0
() =—F3 7 5y 4> 7
! (4 4): 8 fES=""g15 0
+ (5)2-25 0
4 — — —
M =Gr 160 F®="575 =1o-
f(4) and f(—4) are undefined f(=5) undefined
x> —47 y-o= —0.1266 x-> -5 y--10
x —4.1 —4.01 —4.001 x -5.1 -5.01 —5.001
f(x)| —0.1234 | —0.1248 | —0.1249 fo] -10.1 —~10.01 | —10.001
x-> -4 yo-=-0.126 x-> -5 y->-10
X -3.9 -3.99 -3.99 X -4.9 —4.99 —4.99
f(x)| —0.1266 | —0.1266 | —0.1251 f(x) -9.9 -9.99 —-9.999
lim f(x) = —0.1266 lim f(x) =-10
x—>—4 x—>-5
x—>4 y-o o x->5 y-0
X 3.9 3.99 3.999 X 4.9 4.99 4.999
fo| -10 ~100 ~1000 fo| -o0.1 —0.01 | —0.001
x->47T y-o o x->57" y->0
X 4.1 4.01 4.001 X 51 5.01 5.001
fo| 10 100 ~1,000 fo| 01 0.01 0.001
lim f(x) = f(5) =0
x—5
lim f(x) does not exists lim f(x) exists but f(=5) is undefined
. : x——
xlim‘}f(x) — 0.1266 but f(—4) is undefined f(x) has a removable discontinuityat x = — 5

f(x) has a removable discontinuity at x = — 4
f(x) has an infinite discontinuity at x = 4

Convricht © PreCalculusCoach.com

lim f(x) = f(5) =0

f(x) is continuousatx =5
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Name: Period: Date:

Continuity, End Behavior, and Limits assignment

Find the value of k so that f(x) is continuous.

7. 8kx+1 ifx>3 8. 2x2+1  if x>0

f(x):{2x+5k ifx<3 Pl if x=0

Ex+1 if x<0
= = 1
8kx+1=2x+5k x=3 2x2+1=5x+1 x=0

8k+*3+1=2%x3+5k
24k+1 =6+ 5k

2x0%2+1 1 +1
* = — %k
19k =5 2

1=1

k=— —
19 k=1

Determine between which consecutive integers the real zeros of function are located on the given interval.

% fm=Vx¥+2-4 [0,4] 10. f(x)zxz 2 a2

x—5

1y

3 4 5
-4+
54 ST
x| -2 -1 0 1 2
x| 0 1 2 3 4 y 2 1 2 1 2
y| -2.58] -2.26] —0.83] 1.38 | 4.12 7 6 5 4 _3

f(—2) is negative and f(—1) is positive,
f(x) change signin -2 <x < -1
f(1) is positive and f(2) is negative
f(x) has zeroininterval: 2 < x < 3 f(x) change signin1 < x < 2

f(2) is negative positive and f(3) is positive,
f(x) change signin 2 < x <3

f(x) has zeros in intervals:
—2<x<-1 and 1<x<2
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Name:

Continuity, End Behavior, and Limits assignment

Period: Date:

Use the graph of each function to describe its end behavior. Support the conjecture numerically.

11. f(x)= -2x3—x2+x+2
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Evaluate the following limits.

13. x2 -4
lim = =7
x—2 x—2
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From the graph, it appears that:
f(x)—>00as X - —oo and f(x)—>—oo as x = o

The table supports this conjecture.

x| —10* -103 0 103 10*

y 2 %1012 2 10° 2 -2+ 10° -2 %1012

From the graph, it appears that:
f(x) »1as x> —o and f(x) > 1 as x > »©

The table supports this conjecture.

x| —10* -103 0 103 10*

y 1 1 -1 1 1

14. lim—x%+2x+7 =?
x—-1

11
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Name: Period: Date:

Continuity, End Behavior, and Limits assignment

. x2—-4 (x-2)(x+2) linll—x2+2x+7=—12+2*1+7
m = = x—
-2 x—2 x—2 lim—x?+4+2x+7=-14+2+47
xZ_ x—-1
linzl _2=linzl(x+2)=2+2=4-
¥z x x linll—x2+2x+7=8
X—
limx+2=4
x—2

Determine the interval(s) on which the function is increasing and the interval(s) on which the function is decreasing.

15. f(x)= —x*+x+2

sy From the graph, it appears that:
at A function —x? + x + 2 is increasing for x < 0.5
3T A function —x? + x + 2 is decreasing for x > 0.5
/2/0\ I The table supports this conjecture.
L
TN x| -1 | 0 |05 ] 1 2
s 4 3 2 1 1 z\ 3 4 s
/! 2t \ y| 0 2 2.25 2 0
[l
[ \
[l \
{ ) \
16. f(x) = 2x3+3x% —9x
vy T From the graph, it appears that:
16
) A function 2x3 + 3x2 — 9x is increasing for x < —1.82
12
‘l A function 2x3 + 3x% — 9x is decreasing for
°i\ ~1.82<x<0.82
¢ A function 2x3 + 3x% — 9x s increasing for x > 0.82
X
6 12 8 -4 4 8 12 16 The table supports this conjecture.
M
I -3 |-1.82] o |o082]| 1

YI' 0o |14.26| 0 |-4.26/ -4

PreCalculusCoach.com
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Name: Period: Date:

Continuity, End Behavior, and Limits assignment
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