
Calculus I Section 2-7: Limits at Infinity, Part I

Question 2
Evaluate the limit:

lim
x→∞

(√
x2 + 5x− x

)
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Calculus I Section 2-7: Limits at Infinity, Part I

Question 2 - Solution
We are given:

lim
x→∞

(√
x2 + 5x− x

)
This expression is of the indeterminate form ∞−∞, so we need to rationalize:
Multiply by the conjugate: (√

x2 + 5x− x
)
·
√
x2 + 5x+ x√
x2 + 5x+ x

This gives:
(
√
x2 + 5x)2 − x2

√
x2 + 5x+ x

=
x2 + 5x− x2

√
x2 + 5x+ x

=
5x√

x2 + 5x+ x

Now divide numerator and denominator by x:

5√
1 + 5

x + 1

As x → ∞, 5
x → 0, so:

5√
1 + 0 + 1

=
5

1 + 1
=

5

2

Final Answer:
5

2
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