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Section A: Fill-in-the-blank Questions

This section is worth a total of 85 marks, with each question worth 5 marks.

1. Find the equation of the vertical asymptote of the function

f (x) =
x sin (x− 1)

x2 − 3x+ 2

Your answer: .

2. The discontinuous point of the function

f (x) =
2x + 1

2x − 1

is at , which is (select one answer from: (A) an infinite discontinuity, (B)

a jump discontinuity, or (C) a removable continuity).

3. Given a function

f (x) =
x

1 + 3x− x2

find the equation of its horizontal asymptote: .

4. Evaluate the limit:

lim
n→∞

n
√

3n + 2n =

5. Evaluate the limit:

lim
x→0

x sin
1

x
=
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6. Evaluate the limit:

lim
x→∞

√
x
(√
x+ 5−

√
x+ 1

)
=

7. The derivative of the function

f (x) = xx is .

8. Tangent line of the circle x2 + y2 = 25 at the point (4, 3) is expressed by an equation .

9. Evaluate the limit:

lim
x→π

3

sinx−
√
3
2

x− π
3

=

10. Evaluate the limit:

lim
x→1

√
5− x− 2

x− 1
=

11. Evaluate the limit:

lim
x→1

x7 − 1

x5 − 1
=

12. Given a curve described by the parametric equation
x = sin t

y = cos t

,

the slope of the tangent line at the point
(

1√
2
, 1√

2

)
is .
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13. The n-th order derivative of the function

f (x) =
1

x2 − 3x+ 2

is given by .

14. Let f (x) and g (x) be two functions. Supposing that f ′ (0) = 1, g′ (0) = 3 and f (0) = g (0) = 0,

evaluate the limit

lim
x→0

f (x)− g (x)

x
= .

15. The n-th order derivative of cosx is .

16. The n-th order derivative of x2 sinx is .

17. Given that

lim
x→2

x2 − ax− b
x2 − x− 2

= 4,

find the values of a and b: a = , b = .

Section B: Extended Answer Questions

This section is worth a total of 15 marks, and the marks for each question are as shown.

18. (5 marks) Prove that the equation x2 − sinx− 2 = 0 has at least one root in the interval (0, 2).

19. (10 marks) Determine the values of the constant λ such that

lim
x→∞

λx2

1− x2
= 2.
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