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Question 1. Find the natural domain and the corresponding range of the function

f (x) =
√

x
1− x

. [8]
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Question 2. Sketch the function f : [−2, 2]→ R given by

f (x) = 1− 2| cos(πx)| . [8]
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Question 3. Find the value of c such that the following function is continuous on R

f (x) =


1− ecx

x
, x 6= 0;

2, x = 0.
[8]
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Question 4. Find all solutions of the equation

2 cos(x) + cosec(x) = 0 . [8]
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Question 5. Find the derivative of the function

f (x) =
sin(log(x))

cos(ex)
. [8]
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Question 6. Find the equations of all vertical and all horizontal asymptotes of the function

f (x) =
3x2 − 9x + 6

x2 − x− 2
. [8]
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Question 7. Determine the linearisation of the following function at −π
2

f (x) = x3 cos(x) .

[8]
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Question 8. Find the absolute maximum and the absolute minimum of the function

f (x) = x
√

18− x2

on the interval [−1, 4]. [8]
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Question 9. Let
f (x) = 2x5 + 5x4 − 10x3 + 2 .

Find the open intervals on which f is increasing or decreasing, as well as the location of the
local maxima and minima of f . [8]
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Question 10. Show that the function

f (x) = 1 + x2 − x4 − sin(πx)

has at least two points of inflexion in the interval [−1, 1]. [10]
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Question 11. Find all antiderivatives of the function

f (x) =
ex

1 + e2x . [8]
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Question 12. Evaluate the improper integral∫ ∞

0
x2e−x3

dx . [10]

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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