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5.12 Further Limits (inc I'Hopital's Rule)

Question Paper

Course DPIBMaths
Section 5.Calculus
Topic 5.12 Further Limits (inc I'HOpital's Rule)
Difficulty Hard
Time allowed: 80
Score: /60
Percentage: /100
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Questionla

Foreach of the following limits,

(i)

determine whetherornotI’'Hopital’s rule may be used to evaluate the limit, giving a reason foryouranswer; and
(ii)

if 'THOpital’s rule may be used, then use the rule to evaluate the limit.

a)
e —1
lim —
>0 SINX
[4 marks]
Question1b
(b)
. COSX
lim
x—0 1-e
[2 marks]
Questionlc
(c)
1—cot2x
m—
x COSEC X Sec X
) Sadoe
2
[5 marks]
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Question 2a
Considerthe following limit:

cosx+2sinx—sin2x—1

lim

=0 1—cosx

(a)

Explain why itis appropriate to use’'Hopital’s rule to attempt to evaluate this limit.

[2 marks]
Question 2b
(b)
Usel'Hopital’s rule to evaluate the limit.

[4 marks]
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Question 3a

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Considerthe function f defined by

a)
(i)

_2+5ex
9ex’ =7

(x)

Usel'Hopital'sruletoevaluate lim f(x).

(i)

x> +00

Write down thevalueof lim f(x)

Question 3b
(b)

X > —o0

[4 marks]

Hence write down the equation(s) of any horizontal asymptotes onthe graph of y = f(x), giving areason foryouranswer.
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Question 3¢
(c)

Showthat lim f(x) may also be evaluated without the use of ’'Hopital’s rule, and confirm that the limit found matches the

X > +0o0

answer from part (a)(i).

[3marks]
Question4a
(a)
Determine the Maclaurin series for In(1 + x2) in ascending powers of x up to the termin x°6.
[2 marks]
Question 4b
Considerthelimit
- In(1+x2)+cosx—1
lim 3
x>0 X
(b)
Use Maclaurin series to evaluate the limit.
[5marks]
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Question 4c

()

(i)

Show thatit would also be appropriate touse I’'Hopital’s rule to attempt to evaluate the limit.
(ii)

Evaluate thelimit using I’'Hopital’s rule, and confirm that this matches youranswerin part (b).

[5 marks]
Question 5
Use Maclaurin series to evaluate the limit
~ sin(kx?)
lim — Q0
x>0 X
where k is a non-zero real constant. Give your answer in terms of k.
[5 marks]
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Question 6

Use an appropriate method to evaluate the limit
. Xx—Xxcos3x
lim ———

3
x>0 X

[6 marks]
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Question7a
Considerthe function f defined by

_p- arctan(cos X)

(x)

x2
where p €R is a constant.

(a)
Giventhat lim f(x) converges to a finite value, determine the value of p.

x>0

[2 marks]
Question 7b
(b)
Using the value of p foundin part (a), use I'Hopital’s rule to evaluate lim f(x)

x-0
[6 marks]
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Question7c
Thefirst two terms, in ascending powers of x, of the Maclaurin series for arctan(cos X) are g+ rx?, where g, r€ R are
constants.

(c)
Write down the values of g and r, being sure tojustify youranswers.

[3marks]
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