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MARKS

(10] j. (a) Suppose f(&) = Vz+T, and g(z) = -1—3 Find fogand go f.
Determine the domain and range of ;o gand go f.
(b) Find the inverse of the function f(z) = 3% —1. Find also the domain
and range of f and f~1.

c) Solve for z:
3103,(.‘:2) = 5‘083(23) + 93

[8] 2. Evaluate the limits:
.. V4z —-3-3 . V(8z% +2)(2z3 —4)2
(@) al=1—!r‘§ z2-9 (b) :—l»u-noo z(z2 — 5)

Do not use 'Hépital’s rule.
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(15] 4. Fiy
| d derivatives of the functions (you do not have to simplify the answer):
(a) f(z)= VZ+ ¥3)?
In(z) '
(b) f(z) =z" + 7%,

1 (¢) f(z) = cos®(z) arcsin(z) ;

) o= =

(e) fz)=y (z)* (use logarithmic differentiation).

(10] 5. (a) The following limit represents the derivative of some function f(z)
at some number a.

e 0

e
Tim (2+h)>-8
h—0
) If £(0) = 0, what are f(z) and a? Explain.
(b) Evaluate the derivative and find an equation of the tangent line to the graph
y = f(z) at z = a of part (a) above.

(¢) If y=4./z, find the changes Ay and dy in y when = changes
from 25 to 36.

[5] 6. A function P(t) representing the population of a colony of bacteria satisfies

the 'dlﬁerentnal equation % 2P (where ¢ is time in hours), and the

oondltmn that P = 5,000 when ¢ = 0. Find the function P(t)
0. % o : i

urve is ¢ eﬁned 1mplxcxt1y by the equation sin(z + y) = y? cos z.

_\tothecurve Find :—% at
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6] 8. — V
(6] (a) Let f(z) =1 +2Z/2 = V1+z. Show that if z > 0 then f(z)>0

b) Wri
(b) :';;te tthc Me'an Value Theorem formula for the function in part a), where
he interval is [0, 2], and the point between 0 and z is .
(¢) Now use the formula in b) to show that 1 + z/2 > /1 + z for all
numbers x > 0.

(10] 9. (a) Tl_le length of a rectangle is increasing at a rate of 5 cm/s and its
width is increasing at a rate of 3 cm/s. How fast is the area of the
rectangle increasing when the length is 20 ¢m and the width is 10 cm?

(b) A farmer wants to fence off a rectangular area of 10,500 m? in
a large field and then divide it in half with a fence parallel to one side of the
rectangle. How can the farmer do this so as to minimize the cost of the

fence? ¢

[6] 10. Let f(z) = 3zt — 423 — 1222 + 1. Find the absolute maximum and minimum
values of f(z) on [—2,3].

[10] 11. Consider the following function and its derivatives:
2 -2z . 213 — 6z
= —_ 2 J — " ok

flz)=zV2-2 e —— @) = G_gai

(a) Find the domain and check for symmetry. Find all horizontal and

vertical asymptotes (if any).
" Find the interval(s) where the function is increasing, interval(s)
here the function is decreasing, and local maxima and minima

any).

I(s) where the function is concave upward,
e function is concave downward and inflection

e as its inverse function f~!. For example if
In this example f is a decreasing function.
creasing function, then f(z) =z for all z.




