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1. If the given limit exists, find its value; otherwise explain why the limit doesn’t exist.

(a) (4 marks) lim
x→3

x2 − 5x+ 6

x2 − 3x

(b) (4 marks) lim
x→4

√
x − 2

x − 4

2. (5 marks) Differentiate the function f(x) = (x − 1)2 using the definition of the derivative as

a limit: f ′(x) = lim
h→0

f(x+ h) − f(x)

h
.

3. (4 marks) Find the derivative of f(x) = 4x3 + 2
√
x −

1

x
.

4. (5 marks) Find f ′(x) if f(x) =
x2

2
ln x −

x2

4
+ 1

5. (5 marks) Find the derivative of f(x) = (sin x)2 + cos(x3) + arcsin(3x)

6. (5 marks) Given that f(x) =
1

2x − 1
, find the second derivative f ′′(x).

7. (5 marks) Compute f ′(0) given that f(x) = ex
2

sin 3x.

8. (5 marks) ) ) =



–1

–0.8

–0.6

–0.4

–0.2
0



15. (4 marks) Compute the following integral.

∫
(

x2/3 + ex −
1

x2

)

dx

16. Consider the function f(x) = x4 + 4x3.

(a) (1 marks) Give the domain of f .

(b) (3 marks) Find the x-intercepts (if any) and the y-intercept.

(c) (3 marks) Find the intervals where f is increasing, and the intervals where f is
decreasing.

(d) (1 marks) Find the local maxima and local minima.

(e) (4 marks) Find the intervals where f is concave up, and the intervals where f is
concave down. Give the inflection point(s).

(f) (4 marks) Use the information above to sketch the graph of f (your graph has to agree
with the previous answers). Clearly indicate the coordinates of the relative optimum(s),
the intercept(s) and the inflection point(s), if any.

ANSWERS:

1. a. 1/3 b. 1/4 2. 2x − 2 3. 12x2 +
1

√
x
+

1

x2
4. f ′(x) = x ln x

5. f ′(x) = 2 sinx cos x − 3x2 sin x3 +
3

√
1 − 9x2

6. f ′′(x) =
8

(2x − 1)3
7. f ′(0) = 3

8. (0, 0) and (3,
27

4
)

9. f ′(x) = (x2 + 1)12(2x2 + 5x)(x − 1)1/3
(

24x

x2 + 1
+

4x+ 5

2x2 + 5x
+

1

3(x − 1)

)

10. a. E(40) =
8

21
≈ 0.38 b. It will cause the revenue to increase. 11. y =

1

3
x −

4

3
12. b. P ′(4000) = 0.8 so the actual profit from producing and selling the 4001st disc is
approximately 0.80 dollars. c. 5000 copies d. 9400 dollars

13. approx. 14 persons per week

14. No horizontal asymptote, two vertical asymptotes: x = 2 and x = −2

15.
3

5
x5/3 + ex +

1

x
+ C

16. a. R b. y-intercept (0, 0) and x-intercepts (0, 0) and (−4, 0) c. f is increasing on
(−3,∞) and decreasing on (−∞,−3) d. local min (-3,-27) and no local max e.


