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1. [12 marks] Evaluate the given limits

. x?—4
a lim ———
x-2- x2—4x+4

. Vx +4 -3
b. lim —
x5 10 — 2x

i 2 —4x3
¢ x—»l—nc}o 41 + x2



2. [5 marks] Determine whether the function is continuous on its entire domain. Justify your

answer.
2cos3x if x<0

fe) =42  if x=0
Vvix+4 if x>0



3. [5 marks] Use the definition of derivative to compute the derivative of the given function.

3
f(x)=m

4. [8+6 marks]
a. Differentiate each function. Do not simplify your answer.

i. y=(sinx)cos¥



ii. f(0) = e<25(¢”) arcsin V30

b. Find the indefinite integral

f 2 +W+x d
L x2+1 x2 x




3 1+ sin3x
L. f 2 dx
Sin“ x

5. [4 marks] The amount n (in g) of a compound formed during a chemical reaction is given by
_ 5t2

T 3t249

t = 2.00 min.

; Where t is the time in min. Find the rate of change of the compound when



6. [4 marks] A metal sphere dissolves in acid such that its volume decreases by 0.25mm3 /min .
How fast is the radius of the sphere changing when the volume is 367 mm?3?



7. [5 marks] A right circular cylinder is inscribed in a cone with height of 12 cm and base radius of
4 cm . Find the largest possible volume of such a cylinder.



8. [5 marks] Find the normal line to the curve sin(xy) + 2ycosx =6 at (0,3).



9.

[5 marks] Find the value(s) of x for which the tangent line to the curve y = (x2 + 3)3(2x — 1)?
is horizontal.

10



10. [4 marks] Evaluate

n .
) 81 81i
lim —Z —_—
n—-oo n 4 n
i=1

11. [4+3+1 marks] Evaluate the given definite integral

3
f (2x — 4)dx
0

a. using the Limit of Riemann Sums :  Formulae: Xji_, k = "2 3, 2 = 20,



b. using geometry

c. using the Fundamental Theorem of Calculus Part 2.

12. [4 marks] Given fzof(s)ds =3; f27f(s)ds =-5; f07g(s)ds =6; fozg(s)ds = 4, find

2 7

JBf(s)ds — J(f(s) — Zg(s))ds =

0 2
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13. [5 marks] Find the total area enclosed by the functions f(x) = x3 — 2x + 4 and g(x) = 2x + 4

13



14. [5 marks] Find the average value of the function f(x) = 3sinx —cosx on [0,7/2]

14



a.

b.

C.

x2-1

15. [1+2+3+2+1+2+1+3 marks] Given y = 2

Find the domain of the function

Find the x- intercepts and y -intercept

Find the horizontal and vertical asymptotes

; _ 2(1-2x)

T (x-2)3

»_ 2(4x+1)

T (x-2)4
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d.

e.

f.

Find the intervals where the function is increasing and decreasing

Find the local minimum and maximum values of the function

Find the intervals of concavity

(a table is given on page 17)
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g. Find the inflection points

h. Using the above information sketch the graph of this function labeling the points found in the
previous steps.

f(x)

£(x)

f(x)
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ANSW

1
and it is concave downward on (—00, - —);

ERS:

a. —o, b. —— c.©
The function is continuous on its entire domain.
3
! [
f (x) - (x—2)2

2
a. i.y' = (sinx)¢°s* (— sinx In(sinx) + Csoiixx);

0 0 1 3
ii. f'(6) = —sin(e? ec0s(€”) 9 arcsinv/36 + ecos(¢”) —— ——_
4 ( ) V1 —3602v36
31
b. i. 2arctanx kT +In|x|+C; ii.—cotx—cosx+C
X
0.408 g/min
The radius is decreasing at a rate of 0.0022 mm/min
_ 256w 3
V=—cm
9
y= %x +3
1
X ==
2
. 486
.a,b,c:-3
.0
. 8u?
4
i
a. (=0,2)U(2,®); b (0, —i) ((=1,00; (1L0); ¢ y=1 is HA too;

1 1
x=2 VAto+o; d. fdecreaseson (—00, E) U (2,); f increaseson (E' 2);
1 1 . -
e. f (—) = ~3 relative minimum,;

2

1
f. the graph of the functionis concave upward on (_Z' 2) U (2,0)

4

g. (— 2 - g) inflection point

4I
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