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QUESTION ONE (30 marks)

a) Explain why the limit below do not exist:

lim X (3 marks)
x—0 |X|

2
b) Find lim —2=* 1
x40 X+ 6X—4

c) Determine the point of discontinuity (if any) of the function f(x)
2x* —5x-3
f(X)=——F7—.
(x) —
If the discontinuity is removable, define the function to make it continuous. (4 marks)
d) Using the definition, find the derivative f’(x) of the function f(x)=x*+2x—1 (4 marks)
e) Find the critical numbers of f(x)=x>—3x+1 and determine whether they yield relative

maximum, relative minimum or inflection points (5 marks)
f) Find the derivative of the function

x-1 Y
= 5 marks
() Emans
g) Giventhat f(x)=sinx, prove that f’(x)=cosx (5 marks)

. Hence, give geometrical interpretation of your answer. (4marks)

QUESTION TWO (20 marks)

a) Show that

i(uv)zuﬂ+d—uv (6 marks)
dx dx dx

b) Giventhat f(x) ==X find f(x) (4 marks)
1+Inx

c) Find the derivative of y = [x+lj(x 1 +1j (6 marks)
X X
d) Find the derivative of the function

Sec X
f(x)= 4 marks
) 1+tan x ( )

QUESTION THREE (20 marks)

) 1f XY oy find ¥
2X+2Y dx

by implicit differentiation. (6 marks)

(29)
b) Find the second order derivative of the function:
gt)= 4 > (5 marks)
(t+2)

c) If x=acosé, y=bsin@, show that
d’y

o= _% cosec’d (9 marks)
X



QUESTION FOUR (20 marks)
i. The position of a particle which moves along a straight line is defined by the

relation x =t> —4.5t> 12t + 36, where x is expressed in feet and t in seconds.
Determine:

a) the time at which the velocity will be zero, (3 marks)
b) the position and distance traveled by the particle at that time, (4 marks)
c) the acceleration of the particle at that time, (3 marks)

d) the distance traveled by the particle from t =3s tot =5s. (4 marks)
ii. The demand function for the Luminar desk lamp is given by

P=f(x)=-0.1x*-0.4x+35

where X is the quantity demanded (measured in thousands) and p is the unit price in dollars.

What is the rate of change of the unit price when the quantity demanded is 10,000 units (x=10)? What
is the unit price at that level of demand? (6 marks)

QUESTION FIVE (20 marks)
i.  Use Logarithmic differentiation to find the derivative of y with respect to x
Y x(x—l)%
Jx+1
ii.  Find the derivative of y with respect to x, given that
Inxy =e*"¥ (6 marks)
iii.  Find the derivative of y with respect to x, where

y=In 3/§_1 (7 marks)
+

(7 marks)

The demand function for the Luminar desk lamp is given by

P=f(x)=-0.1x*—0.4x+35

where X is the quantitydemanded (measured in thousands) and p is the unit price in dollars.
a) Find f'(x).

b) What is the rate of change of the unit price when the quantitydemanded is 10,000 units (x=10)?
What is the unit price at that level of demand?



