Calculus 1 Section 2-3: One-Sided Limits

Question 1
Let the function f be defined as:
x* —4

fl@)=4q z-2"
r+2, ifz>2

ifz <2

Evaluate:
lim f(z) and lim f(z)

T2~ r—21

State whether lim, o f(z) exists.
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Calculus 1 Section 2-3: One-Sided Limits

Question 1 - Solution

We analyze the left-hand and right-hand limits separately.
Left-hand limit:

For x < 2,
2> -4 (z-2)(x+2)
f@) = r—2 z—2
For x # 2, the x — 2 cancels:
f@)=a+2

So:
lim f(z)= lim (z+2)=4

r—2~ r—2~

Right-hand limit:
For x > 2, we use the second piece:

flz)=z+2= lirgf(x) =4

Conclusion:
Since both one-sided limits exist and are equal:

lim f(x) =

r—2
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Calculus 1 Section 2-3: One-Sided Limits

Question 2

Let the function f be defined as follows:

r+1, z<1
f(.I) - {.%‘2, T Z 1
(a) Compute lim,_,,- f(z)
(b) Compute lim,_,;+ f(z)
(c) Does lim,_,1 f(x) exist? Justify your answer.
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Calculus 1 Section 2-3: One-Sided Limits

Question 2 - Solution

We are given:

f(x){Sx—i—l, z <1

z2, z>1
(a) Left-hand limit: For z < 1, use f(z) = 3z + 1:

lim f(z)= lim 3z +1)=3(1)+1=4

r—1- rz—1
(b) Right-hand limit: For x > 1, use f(x) = 2%

li = lim 2 =1 =1
A )= e

(c) Two-sided limit: Since the left and right limits are not equal:

lim f(z)=4 and lim f(z) =1= lim f(z) does not exist
z—1— r—1+ r—1

Final Answer:

lim f(z)=4, lim f(z)=1, lim1 f(z) does not exist
z—

T—1- rz—1t
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Calculus 1

Section 2-3:

One-Sided Limits

Question 3

Let the function f(z) be defined as:

(a) Compute lim,_,o— f(z)
(b) Compute lim,_,o+ f(x)
(c) Is f(x) continuous at x = 2? Explain.
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Calculus 1 Section 2-3: One-Sided Limits

Question 3 - Solution

We are given:
z2—4
fl@)=4q -2’
z+1, x>2

T <2

(a) Left-hand limit: First, simplify the expression for z < 2:

f(x):f:;: (mf;)_(a;JrQ) =x+2 foraz#2

So,
lim f(z)= lim (z+2)=2+2=4

r—2~ r—2~
(b) Right-hand limit:
flx)=2+1 forz>2

1m (I) 1m (I ) + ].
(C) COIltlllulty at xr = 2- SlIlCe

wlirgli f(z) =4, Igrél+ flz)=3= il—% f(z) does not exist

And because the limit does not exist, the function is not continuous at z = 2.
Final Answer:

lim f(z)=4, lim f(z)=3, Not continuous at z =2

T2~ z—2+1
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Calculus 1 Section 2-3:

One-Sided Limits

Question 4

Let the function f(z) be defined as:

f(x)—{x2_4’ <1

20 4+1, z2>1

(a) Find lim,_,,- f(z)
(b) Find lim, ,;+ f(x)
(c) Does lim,_,; f(z) exist? Explain.
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Calculus 1 Section 2-3: One-Sided Limits

Question 4 - Solution

We are given:

2 _
f(x){x 4, <1

20 +1, z2>1

(a) Left-hand limit:
For z < 1, we use f(z) = 2% — 4:

(b) Right-hand limit:
For x > 1, we use f(z) =2z + 1

(c) Two-sided limit:

lim f(z)=-3 and lim f(z)=3

r—1— Tz—1+

Since the one-sided limits are not equal, the overall limit does not exist:

lim f(x) does not exist
z—1
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Calculus 1

Section 2-3:

One-Sided Limits

Question 5

Consider the function:

(a) Find lim,_,3- f(x)
(b) Find lim,_,3+ f(z)

(c) Does lim,_,3 f(x) exist? Justify your answer.
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Calculus 1 Section 2-3: One-Sided Limits

Question 5 - Solution

We are given:

I%, T <3
fle) = {\/acg— 3, >3

(a) Left-hand limit:
As x — 37, we are approaching 3 from values less than 3. The expression is:

1
)= 1
Asx—>3_,x—3—>0_:>ﬁ—>—oo
lim f(x) =—o00
r—3~
(b) Right-hand limit:
As x — 37T, the function becomes:
flz) =+vz -3
Asz—3T,2-3—=0"=V/2-3—=0
li =0
S 1)

(c) Does the limit exist?
Since

lim f(z) =—-0c0 and lim f(z)=0
z—3~ z—31

the two one-sided limits are not equal (and one diverges), so the limit lim,_,3 f(x) does not exist.

’ Limit does not exist at x = 3 ‘
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Calculus 1 Section 2-3: One-Sided Limits

Question 6

Let the function f(z) be defined as:
sin(zﬂ'ar:)’ z <0
_1 x>0
(a) Compute lim,_,o- f(z)

(b) Compute lim,_,q+ f(x)
(c) Does lim,_,¢ f(z) exist? Explain.
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Calculus 1

Section 2-3: One-Sided Limits

Question 6 - Solution

We are given:

sin(wx) 2 <0
{22

1
= 220

(a) Left-hand limit:
For z < 0, use:
sin(mx)

lim
x—0— x

M = 7 (from standard limit lim, w =1)

Using the identity lim,_q

lim sin(mx) .

x—0~ x

lim f(z)=mn

r—0—

(b) Right-hand limit:

For z > 0, use:
1 1
lim =-=1
z—0+ T+ 1 1

li =1
Jm, (@)

(c) Two-sided limit:
Since:

lim f(z)=n and lim f(z)=1

z—0~ z—0t

These are not equal, so the limit does not exist:

lim f(x) does not exist
z—0
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Calculus 1 Section 2-3: One-Sided Limits

Question 7

Consider the piecewise-defined function:

f(x){?)x—f—l, if v <2

22 —4, ifzx>2

(a) Compute lim,_,o- f(x).

(b) Compute lim,_,o+ f(x).

(c) Is limg 2 f(z) defined? Explain.
(d) What is the value of f(2)?
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Calculus 1 Section 2-3: One-Sided Limits

Question 7 - Solution

We are given:

3r+1, ifx<?2
f(x){x2—4, ifz>2

(a) Left-hand limit as @ — 27:
Use the definition for x < 2:

lim f(z)= lim 3z+1)=3(2)+1=7

r—2~ r—2~

lim f(z)=7

r—2~

(b) Right-hand limit as z — 27
Use the definition for z > 2:

lim f(z) = lim (2> —4)=2>-4=0

r—21 z—21

lim f(z) =0

z—2t

(c) Two-sided limit:

lim f(z)=7, lim f(z)=0

T2~ z—21

Since the one-sided limits are not equal:

lim f(z) does not exist
T2

(d) Value of the function at 2:
Since x = 2 > 2, use the second case:
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Calculus 1 Section 2-3: One-Sided Limits

Question 8

Let the function f(z) be defined as:

2_y .
z fr<2
— r—2" 1
/(@) {3:1:4, if 2> 2
(a) Find lim f(x).
r—2~
(b) Find lim f(x).
z—2F
(c) Determine whether lim2 f(z) exists.
z—

(d) Is f continuous at & = 2? Justify your answer.
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Calculus 1 Section 2-3: One-Sided Limits

Question 8 - Solution

We are given:

z2—4 :
_ ) = ifx <2
/(@) {3x—4, if 2 >2

(a) Left-hand limit:
Note: 22 — 4 = (z — 2)(x + 2), so for x # 2,

x?—4
= 2
xr — 2 T
lim f(z)= lim (x4+2)=4
r—2~ rx—2~
lim f(z) =4
r—2~

(b) Right-hand limit:
lim f(z)= lim 3z —4)=6—-4=2

r—2+1 r—2+1

(c) Two-sided limit:
The left-hand and right-hand limits are not equal:

lim f(r) =4#2= lim f(z)

T—27

lim f(z) does not exist
T2

(d) Continuity at x = 2:
lim,_,5 f(x) does not exist , f(2) =3(2) —4 =6 — 4 = 2 (defined)
But since the limit does not exist, f is not continuous at = = 2.

‘ f is not continuous at x = 2 ‘
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Calculus 1 Section 2-3: One-Sided Limits

Question 9

Consider the piecewise-defined function:

sin(w) if 2 <0

2c+1, ifz>0

(a) Evaluate lir(r)l fx).
r—0U0—
(b) Evaluate lim f(z).
z—0+
(c) Does limO f(x) exist? Explain.
z—
(d) Find f(0), if it exists.

© 2026 Stem-Master.com, All rights reserved.



Calculus 1

Section 2-3: One-Sided Limits

Question 9 - Solution

We are given:

f(x)

(a) Left-hand limit as 2 — 07

sin(x)
T )

2x+ 1,

ifz <0
ifxz>0

{

Since lim, ¢ w =1, and this applies as  — 0~ as well:
lim f(z)=1
rz—0~
(b) Right-hand limit as  — 0*:
li = 1l 2 1)=1
A ) = g et )
li ‘() =1
lim f(2)
(c) Two-sided limit:
Since both one-sided limits are equal:
lim f(z) =1
z—0
(d) Value at the point:
Use the definition for z > 0:
f(O)=20)+1=1
f(0)=1
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Calculus 1 Section 2-3: One-Sided Limits

Question 10

Consider the piecewise-defined function:

22 —-3zx+2, fz<l
VZr3-2, ifz>1

(a) Find lim f(x).
rz—1—
(b) Find lim f(x).
z—1t
(c) Determine whether lim1 f(z) exists.
T—

(d) Is f continuous at = 17 Justify your answer.
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Calculus 1

Section 2-3: One-Sided Limits

Question 10 - Solution

We are given:

(a) Left-hand limit:

lim
r—1—

(b) Right-hand limit:

22 —-3zx+2, fz<l
flx) = .
ve+3—2, ifxz>1

f(x)= lim (2 =32 +2)=12-3(1)+2=0

z—1—

lim f(z) =0

r—1—

lim f(z)= lim (Vz+3-2)=V4-2=2-2=0

rz—1t

(c) Two-sided limit:

rz—1t

lim f(z)=0

z—1t

Since both one-sided limits exist and are equal:

(d) Continuity at = = 1:
We already have:

Now evaluate the function at

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

x=1:

f)=vV1I+3-2=V4-2=2-2=0

Since: f(1) is defined , lim, 1 f(z) = f(1)

We conclude:

‘ f is continuous at z =1 ‘
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