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1. (5 marks) Use only the limit deÞnition of the derivative to Þnd f !(x) for f (x) = 1 !
"

3x. No marks will be given for
using the di! erentiation rules.

2. An object suspended from a spring is oscillating so that its positions(t) as a function of time t in seconds is given by
s(t) = 7 cos(3! t) centimeters.

(a) (2 marks) Find the velocity v(t) of the object as a function of time.

(b) (2 marks) Find the acceleration a(t) of the object as a function of time.
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3. For the following piece-wise deÞned functionf (x) =

!
""""#

""""$

x ! 1 x < 4

2 + k x = 4

x ! k2 x > 4
Find the value(s) of k such that:

(a) (2 marks) f (x) is continuous everywhere.

(b) (2 marks) lim
x " 4

f (x) exists, but f (x) is not continuous at x = 4.

4. Evaluate the following limits, if they exist. If they do not exist, explain why.
DO NOT USE LÕHOPITALÕS RULE.

(a) (4 marks) lim
x "#$

"
9x2 + 1
4x + 5
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Question 4 continued. DO NOT USE LÕHOPITALÕS RULE.

(b) (4 marks) lim
x " 1

x|x ! 1| ! 2x + 2
4x ! 4

(c) (4 marks) lim
x " 3

(x ! 3)2cos
%

!
x ! 3

&
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5. Find the derivative y! : (Do not simplify your answer.)

(a) (4 marks) y =
'

x2 +
"

x

(b) (4 marks) y = 4arctan
%

1
x

&
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Question 5 continued. (Do not simplify your answer.)

(c) (4 marks) y = (sin x)x 2

(d) (4 marks) y =
%

secx
x2 + 3x

&8
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6. The graph of the function f is shown.

(a) (2 marks) For what values of x is the function f discontinuous? Explain your answer using appropriate deÞni-
tion(s).

(b) (2 marks) For what values of x is the function not di! erentiable? Explain your answer using appropriate
theorem(s) or deÞnition(s).

(c) (2 marks) State the intervals on which f !(x) is positive. Explain.

(d) (2 marks) State the values ofx for which f !(x) = 0. Explain.
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7. (5 marks) Find an equation of the tangent line to the graph of: exy ! y2 =
2x + 1
2x ! 1

! 2 at the point P(1, 0).

8. (4 marks) Find the x-value(s) where the tangent line to the graph off (x) is parallel to the line 2x ! y = 0, given

that f !(x) =
1

"
1 ! x2
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9. Let: f (x) = x2ex , f !(x) = xex (x + 2), f !! (x) = ex (x2 + 4x + 2) = ex (x ! (! 2 !
"

2))(x ! (! 2 +
"

2))

For the function f (x) Þnd (if any):

(a) (1 mark) The x and y intercepts.

(b) (3 marks) The horizontal and vertical asymptotes.
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Question 9 continued.

f (x) = x2ex , f !(x) = xex (x + 2), f !! (x) = ex (x2 + 4x + 2) = ex (x ! (! 2 !
"

2))(x ! (! 2 +
"

2))

(c) (3 marks) The local (relative) extrema and the intervals of increase and decrease.

(d) (3 marks) The points of inßection and the intervals of concavity.
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Question 9 continued.

(e) (3 marks) Sketch the graph off (x), labelling all the important points that you have found.
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10. (3 marks) Consider a functionf such that f and f ! are di! erentiable. Given that f (0) = f !(0) = 0 and f !! (0) = 6, Þnd
the limit:

lim
x " 0

f (sin x)
x2

11. (4 marks) Use lÕHöopitalÕs rule to Þnd the limit: lim
x " 0+

x(ln x)2
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12. (5 marks) An observer stands 200 m away from a launch pad to observe a rocket launch. The rocket blasts o! and
maintains a velocity of 300 m/sec (Assume the scenario can be modelled as a right triangle.) How fast is the observer-to-
rocket distance changing when the rocket is 750 m above the ground?

13. (3 marks) The radius of a circular disk is given as 35 cm with a maximum error in measurement of 0.2 cm. Use di! erentials
to estimate the maximum error in calculating the area of the disk.

Mobile User



Di! erential Calculus 201-SN2-RE Final Exam A - Page 14 of 15 December 17th 2024

14. (5 marks) A wire of length 100 cm is bent into a rectangle. Find the dimensions of the rectangle that maximize the area.
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15. (5 marks) Find f (x) given that f (0) = 2 and f !(x) =
4

5
"

x3
+ 8 sec2 x + 2 sin x

16. (4 marks) Find: (
9ex

1 + e2x dx
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