Calculus I Section 2-5: Computing Limits

Question 1
Evaluate the following limit, showing all necessary steps and justification:

. 2 +4 -2
hmi
x—0 x€X
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Calculus I Section 2-5: Computing Limits

Question 1 - Solution

We are given:
. x2+4-—2
lim ———
z—0 xT
At x = 0, this becomes:

vO+4—-2 2-2 0
0 0 0
This is an indeterminate form, so we must simplify the expression.

Step 1: Multiply numerator and denominator by the conjugate.
Multiply by:

Vat+4+2
VrZ+4+2
Va?+4-2 Va?+4+42 (Va2 +4-2)(Va2+4+2)
x VaZ+442 z(Vz? 4+ 44 2)

The numerator is a difference of squares:
(Va2 +4)2 —22 =22 +4 -4 =22

So the entire expression becomes:

2

X X
e(ViZ+4+2) VaZt+4d+2

Step 2: Evaluate the limit.

Now:
0 0

X
lim = = - =
e=0 /22 +44+2 JO0+4+2 4

Final Answer:
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Calculus I Section 2-5: Computing Limits

Question 2

Evaluate the limit:

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



Calculus I Section 2-5: Computing Limits

Question 2 - Solution

We are given:

Step 1: Check for indeterminate form.
At z = 3, the numerator becomes:
2 -9=9-9=0

The denominator becomes:
r—3=0

So we have the indeterminate form 2. We must simplify.

Step 2: Factor the numerator.
22— 9= (x—3)(x+3)

N ($_j)£2+3)

Cancel the common factor z — 3 (note: this is valid for z # 3):

=x+3
Step 3: Take the limit of the simplified expression.

limz +3=3+3=6]

Final Answer: @
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Calculus I Section 2-5: Computing Limits

Question 3

Evaluate the limit:

o V1lI+zr—1
hm _—
x—0 €T
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Calculus I Section 2-5: Computing Limits

Question 3 - Solution

We are given:

. Vit —1
lim ——
x—0 x

Step 1: Check for indeterminate form.
At x = 0, the expression becomes:

VIF0-1 1-1 0

0 0 0
So we have the indeterminate form %. To resolve this, we rationalize the numerator.
Step 2: Multiply numerator and denominator by the conjugate of the numerator.

Vitz—1 Vitz+l  (1+z-1)
T Vitz+1 z(1+z+1)

Cancel z from numerator and denominator:

z(V1I+z+1)

1
Vit z41

Step 3: Take the limit of the simplified expression.

1
Final Answer:

1 1 1
lim = = -
a=0/T+z+1 V141 2
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Calculus I Section 2-5: Computing Limits

Question 4

Evaluate the limit:
- sin(3x)

z—0 xT
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Calculus I Section 2-5: Computing Limits

Question 4 - Solution

We are asked to evaluate:

I sin(3x)
x—0 x€X
Step 1: Use standard limit identity
Recall the standard identity:
lim sin(kx) _
x—0 x
This applies directly here with k = 3.
lim sin(3x) _3
x—0 xr

Answer:
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Calculus I Section 2-5: Computing Limits

Question 5

Evaluate the following limit:
. x—4
lim ——
z—4

-2
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Calculus I Section 2-5: Computing Limits

Question 5 - Solution

We are given:

I r—4
zligl \/> -2
Step 1: Direct Substitution
Substitute x = 4:
4—4 0
Vi-2 0

This is an indeterminate form, so we need to simplify.

Step 2: Use Algebraic Manipulation
We can rationalize the denominator. Multiply the numerator and denominator by the conjugate of the
denominator:

r—4 Ve+2 (z-4)Wr+2)
N RN E S R W W)

Simplify the denominator:
Vz-2)Vz+2)=2-4

So the expression becomes:

(z—4)(Vz +2)
x—4

Cancel the common factor  — 4 (note: valid as x — 4, not at z = 4):

=z +2

Now take the limit:

linix/f—&-2:\/1+2:2+2:
z—

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



Calculus I Section 2-5: Computing Limits

Question 6

Evaluate the limit:
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Calculus I Section 2-5: Computing Limits

Question 6 - Solution

We are asked to evaluate:

Step 1: Factor the numerator
Recall that 22 — 1 = (z — 1)(x + 1). So,

-1 (z—1)(z+1)

r—1 r—1
For x # 1, we can cancel z — 1 from numerator and denominator:
=z+1
Step 2: Take the limit
Now that the expression simplifies to 4+ 1, we compute:

lim(z +1) =2
r—1

Answer:

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



Calculus I Section 2-5: Computing Limits

Question 7

Evaluate the limit:
lim V1i+3r—+V1+zx

z—0 x
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Calculus I Section 2-5: Computing Limits

Question 7 - Solution

We evaluate
lim Vi+3r—+V1+«x

x—0 xT

Step 1: Identify the Indeterminate Form
Substituting x = 0 gives

Vi-vi_0

0 0’

which is an indeterminate form. Algebraic simplification is required.

Step 2: Multiply by the Conjugate

Multiply the numerator and denominator by the conjugate of the numerator:

Vi+3z—V1i+z V1+3z+V1+z

T Vi+t3z+VItz

This yields
(14+3z)— (14 x) 2

e(VIi+3z+vi+z) 2(VI+3z+Vi+a)

Cancel the common factor of z:

2
VIF3z+V/1+z
Step 3: Evaluate the Limit
Now substitute x = 0:
2 2

lim = —
=0 /1+3z++/1+xz 1+1

1.
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Calculus I Section 2-5: Computing Limits

Question 8

Evaluate the limit:

lim (\/ 22 + by — J:)

T—00
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Calculus I Section 2-5: Computing Limits

Question 8 - Solution

We are asked to evaluate:

lim (\/ 22 + by — J;)

T—00

Step 1: Indeterminate Form
As  — oo, both V22 + 5z and x grow large. The expression becomes oo — 0o, an indeterminate form.
We simplify.

Step 2: Multiply by the Conjugate
Multiply numerator and denominator by the conjugate:

( T%Iﬂ).iﬁﬁwﬁ
Va2 +5r+x

(22 + bx) — 22 Sx

C Valtbrdr Vil +brta

Step 3: Divide numerator and denominator by =

_ )
Vi+t2+1
Asa:—>oo,%—>0,so:
. 5 ) )
lim = =

5
Answer:
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Calculus I Section 2-5: Computing Limits

Question 9

Evaluate the limit:
sin(3x)

1m .
=0 tan(5z)
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Calculus I Section 2-5: Computing Limits

Question 9 - Solution

We evaluate
sin(3x)

im .
x—0 tan(5z)

Step 1: Express tangent in terms of sine and cosine
Recall that
sin(5x)

tan(bx) = cos(52)

Thus,

tan(5z) sin(5x)

sin(3xz)  sin(3z) cos(5x) .

Step 2: Apply standard trigonometric limits

Rewrite the expression as

sin(3x) 5x 3
3z sin(z) 5 - cos(52).

Now take limits term by term as z — 0:

sin(3x) 1 S5z

— —1 3(5x) — 1.
3z " sin(bx) - cos(5z)
Therefore,
g S2G2) gy 33
2—0 tan(5zx) 5 5
3
)
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Calculus I Section 2-5: Computing Limits

Question 10

Evaluate the limit:
. 1—cos(4x)
lim —M——~

z—0 2
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Calculus I Section 2-5: Computing Limits

Question 10 - Solution

We are given the limit:
1 — cos(4x)
lim ——————
x—0 T

Step 1: Use the identity
0
1 — cos(f) = 2sin? (2>

Apply this identity to the numerator:
1 — cos(4x) = 2sin?(2x)

So the expression becomes:
2sin?(2x)
m—
x—0 x

Step 2: Rewrite the sine term

. 2
— lim 2. <sm(2x))
x—0 xX
We can write: (9 (9
sin(2z) _ sin(22) o 4 99 asz 0
T 2z

. 2
(Sm@x)) —4=2-4=38
T

So:

Final Answer:
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