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MARKS ’
[11] 1. (a) Solve for z :  2logy(z) — logy(z + 3) = 5l085(2)
1 ,
(b) Let f(z) = o] and g(z) = +/1+z. Find f o g and determine its domain.
(c) Given the function f(z) = (8 + 2%)*/%, find the inverse function f~!, the range
of f and the range of 1.
[7] 2. Find the limit if it exists (do not use 'Hopital’s rule.):
. r2+2c-3 . 3—Vx2-3z-1

(@) lim == (b) - Jim, 22— 4

[6] 3. Find all horizontal and vertical asymptotes of the function
VOzt +222 +1

[15] 4. Find the derivatives of the following functions (you don’t need to

simplify your final answer, but you must show how you calculate it):
(@) f(z)=(z®?+1)(z*? - 1)tanz
(b) f) = o+ @)
(e) flz)= \/mis.in(mc") + sin(z® — z)
@) f@)=5as
(e) f(z) = (cosz + z*)®®  (uselogarithmic differentiation)

+32
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12 5.

[7] .

17 7.

[11] 8.

“Consider the function y = 3z + =™

(a) Use the definition of derivative to find the formula for dy/dx.
(b) Find the linearization L(z) of the function y(z) at a = 2.
(c) Find the differential dy and evaluate it for the values z = 2 and dz =0.1.

z+1
z+3
(a) Find the slope m of the secant line joining the points (-1, f (1)) and (2, f(2)).

(b) Find all points z = c (if any) on the interval [-1,2] such that flle) =m.

Let f(z) =

(a) Verify that the point (1,2) belongs to the curve defined by the equation
y3 — zy — 2v/3 + 22 = 2, and find an equation of the tangent line to the

curve at this point.

(b) At 1PM, ship A is 5 kilometers strictly to the west of ship B. Ship A is
sailing west at speed 20 km/hour and ship B is sailing north at 30 km /hour.
How fast (in km/hour) is the distance between ships changing at 3PM?

sin(z) —

(c) Use 1'Hépital’s rule to evaluate the lim —% :
z—0 ez’ —1

(a) Find the point (zo,yo) on the curve y = 2,/ that is closest to the boint (3,0).

(b) A box with a square base is to be constructed with a volume of 50 m?3.
The material for the bottom and the sides of the box costs $2/m?, and
the material for the top costs $5/m?. Find the dimensions that
minimize the cost of the box.
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[14] 9. The function f(z) and its derivatives are given:

1+z —(z+2 , 2(z + 3
fw=CED, p@ =D g - 2E
. (a) Find the domain of f(z), check for symmetry, and also find asymptotes (if any).

(b) Find intervals where the function f(z) is increasing, intervals where it is
decreasing, and the local maxima and local minima (if any) of f(z).

(c) Determine intervals where the function f(z) is concave upward, intervals

where the function is concave downward, and the inflection points of f(x).

(d) Sketch the graph of the function f(z) using the information obtained above.

(5] Bonus Question. Let p(z) = z*+a?z? — 20z, where a is any real number. Prove that
the graph y = p(z) has at least one point of local minimum on the interval (-1,1).
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