Calculus I Section 7-7: Types of Infinity

Question 4

Prove that

lim (a:— vV x? —31:) = g
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Calculus I Section 7-7: Types of Infinity

Question 4 - Solution

We simplify the expression using algebraic manipulation.
Consider

x — Va2 — 3z
Multiply and divide by the conjugate:

a3 — (x — Va2 = 3z)(z + Va2 — 3x)
v s = T +Vzx2 —3x )

Simplify the numerator:

2? — (2 — 3z) = 3a.
Thus,

3
r— Va2 -3z <

o4+ V22 =3z
Factor x out of the square root in the denominator:

\/x2—3x:x\/1—%

3z

- 3
r4z/1-2 14,/1-2

Substitute into the expression:

Now take the limit as x — oo:

T 3 3 3
1m = = —.
;c—>ool+ 1_% 1+\/I 2
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