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Question 1. Find the natural domain and the range of the function [8]

f (x) =
1√

x2 − 6x
.
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Question 2. Sketch the function [8]

f (x) = 2 sin(π|x|)− 2 .
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Question 3. Find the limit [8]

lim
x→0

1− x− exp(−x)
1− cos(x)

.
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Question 4. At which points is the following function continuous? [8]

f (x) =


sin(x)

x
, x < 0;

ln(1 + x), x ≥ 0.
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Question 5. Using the definition of the derivative of a function as a limit, find the derivative
of the following function on its natural domain [8]

f (x) =
1
x2 .
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Question 6. Find the equations of all horizontal asymptotes of the function [8]

f (x) =
1 + 2 cos(x) + 3x

4 + 5|x| .
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Question 7. Determine the linearisation of the function [8]

f (x) =
1

2 + sin(πx2)

at x = −1.

c© Queen Mary University of London (2019) Turn Over



Page 10 MTH4100/MTH4200 (2019)

Question 8. Determine the absolute maximum and the absolute minimum of the function
f : [−3, 1]→ R given by [8]

f (x) = x1/3(x + 4) .
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Question 9. On which open intervals is the graph of [10]

f (x) = 3x5 + 5x4 − 20x3 + 10x− 7

concave up or concave down?
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Question 10. Find the derivative of f : R→ R given by [8]

f (x) =
∫ exp(−x2)

0
ln(1 + t) cos(t3) dt .

c© Queen Mary University of London (2019)



MTH4100/MTH4200 (2019) Page 13

Question 11. Evaluate the indefinite integral [8]∫ cos3(x)√
sin(x)

dx .
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Question 12. Evaluate the improper integral [10]∫ ∞

0

1
(1 + x)

√
x

dx .

End of Paper.
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Use this space for rough work
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Use this space for rough work
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Use this space for rough work
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Use this space for rough work
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