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Example Evaluate lim,,_,, ﬁ.

x+1

Solution:
(The limit of the quotient is the quotient of the limits, provided the limit of the denominator
is non-zero; moreover, both the radical function in the numerator and the polynomial in
the denominator are continuous for all values of x, hence these two limits can be

evaluated by direct substitution.)
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Example Evaluate lim,,_,; %
Solution:
(Note that the limits for both the numerator and the denominator are zeros, so direct
substitution doesn’t work, instead, we factor both the numerator and the denominator

and cancel common factor before trying direct substitution)
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Exercise Evaluate the limit.
e lim,,, cos(3x?) [Answer:1]

e lim,,, 2xcos(x®>—8) [Answer:4]

ay®

. 1
¢ lim,_, [Answer. ;]

ady6+y?
. -1
o limg,- — [Answer: + o]

o lim, + [(Inx)*+ 2Inx]  [Answer: 0]

Example Evaluate lim,._, 53;—;2
Solution:
(As x approaches infinity, both the denominator 5* and the numerator 5* — 2 approach
infinity, so direct substitution won't work; instead, we can split the numerator and write
the expression as the difference of two terms, and we get the answer by subtracting

the limit of the second term from that of the first term)
I 5"—2_1_ 5 2 _ 1 2
x1—r>1c:lo 5x xl—galo (S_x 5_x> B x1—r>13°< 5_")
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Limits
1 . 2 _ _
= limy,_q 1 —hmx_,oos—x =1-0=1
(The limit of the first term, which is a constant, remains the same constant; the limit of
the second term is 0O, since the limit of the numerator is 2 and the limit of

the denominator is infinity.)

3n3+2n?
n3—4

Example Evaluate lim,,_,,

Solution:
(To find the limit of a rational function — the quotient of two polynomials, we can divide
each term in the numerator and the denominator by the highest power of the variable,
in this case n3, before finding the limit for each of the results)

. 3n° +2n® ’ (Bn®/n®) + (2n*/n®) (3)+(2/n)
e n3—4  now  (3/nd) - (4/n3) e (1) - (4/n)

. .2
lim 3+11mﬁ_3+0_3

— nom n—:co — —
lim 1 — lim i3 =01
n—-oo n—co

[(n+1)1]2(3n)!

Example Evaluate lim,,_,, R

Solution:

[(n+1)!2(B3n)! — i {[(n+1)!]Z % 3n)! }
mN2[3(n+D)]! n-00 (n!)2 [3(n+1)]!

2 2
— lim,_,, {[(n+1)!] x [(Sn)! }: lim,, ... { (n+1)><n!] % (3n)! }

lim,,_,

n! 3n+3]! n! (3n+3)(3n+2)(3n+1)x[3n]!
T 2 1 T (Tl+1)2
= limy e {(n +1)% X (3n+3)(3n+2)(3n+1)} = limy (3n+3)(3n+2)(3n+1)

(Since the numerator is a polynomial of degree two whereas the denominator is
a polynomial of degree three, as n approaches infinity, the denominator grows
much faster than the numerator and hence the answer for the limit is 0)

Exercise Evaluate the limit.

)
o limx_m% [Answer: — 2]
e lim, . nL+1 [Answer: 1]
e lim, % [Answer: 0]
. 6
o lim,_ . oY [Answer: 6]
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lim,_, tan™'bh [Answer: g]

2x-3

; -1
lim,_, tan ( .
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[Answer: 1]

[Answer: + o]
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