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1. Evaluate the following limits. You may use I'Hospital’s rule only in (c).

(a) [5 MARKS]
. x+3
lim ————
r—-3 224 20 — 3
(b) |5 MARKS]
Jll_{&(\/ll"' —'\/E):

(c) [T MARKS]

. (4—21-2—400555)
lim .
z—0 3;4

2. Compute the derivative of cach of the following functions.

(a) [5 MARKS]
f(2) = cosh(va? — 1),

(b) [> MARKS]

(c) [5 MARKS]

3. A function f(z) is defined as follows

flz) = 22 -2z —a ifz<l,
T bz 2 ifa>1,
where a and & arc constants to be evaluated.

(a) [5 MARKS] Showing all your work determine all values of @ and b which make f
continuous at x = 1,

(b) [ MARKS] Showing all your work determine all values of a and b which make f
differentiable at x = 1.

4. [10 MARKS] A particle is moving along the parabola y = (z — 1)? in such a way that
its z-coordinate is increasing at the constant rate of 4 units per sccond. Determine how

fast the distance from the particle to the origin is changing at the instant the particle is
at the point (2, 1).

(continued on the next page)
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5. (a) [5> MARKS] Find the function f that satisfies all of the following conditions:

fP(x) =2¢" —cosm, f(0)=1, f(0)=1.

(b) [5 MARKS] Usec thec Mean Value Theorem to show that
In z<xz—1,
when z > 1.

6. The equation
(@ +y)° =27(x —y)

defines y implicitly as a function of z near the point (2,1).
(a) [7 MARKS] Determine the values of ¢/ and y” at (2,1).
(b) [3 MARKS] Usc the tangent line approximation to cstimatc y when o = 1.98.

7. IJCL
(x — 1)

efl‘

o) =
(a) [3 MARKS] Specify the domain of f.

(b) [ MARKS] Determine all horizontal and vertical asymptotes.

(c) [5 MARKS] Determine the interval(s) where f increases, the interval(s) where f
decreascs, and local cxtrema.

(d) [5 MARKS] Determine the concavity of the graph of f, and find all points of
inflection. (Hint: You might need the fact v2 ~ 1.4).

(¢) [4 MARKS] Sketch the graph of f, using the information determined above.

8. [8 MARKS] Showing all your work, determine the maximum area of a rectangle with a
basc that lics on the w-axis, and two upper vertices that lie on the graph of the cquation
y=2—2z°

9. 18 MARKS] Showing all your work, determine the absolute maximum and minimum

values of )
[SINARMA

Iz

on the closed interval [-Z, 2], (Hint: v3 ~ 1.7)

2—cosx



