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SECTION B

Instructions: Answer any THREE (3) questions from this section.

Question 1
A. Evaluate the following limits:
2
1. lim B+x) =9 (3 marks)
x—0 X
2
il. lim 2 25 (3 marks)
=5 5 x
3 2
1il. lim 5x2+6—x+2 (3 marks)
xoe 2x" +6x+1
B Differentiate the following functions with respect to ‘x’
1. y=(3x" +2x)(4x" +4x) (4 marks)
ii. y=03x>-5) (3 marks)
iii x4y (4 marks)
T
(Total 20 marks)
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Question 2

A.

Given the following function:

3x+6, if x<3
f(x)=410x+3,if 3<x<6
2x° =9.if x> 6

Determine whether f(x) is continuous at:

1. x =3 (5 marks)
1. xX=6 (5 marks)
B. Differentiate f(x)=4x" —7x+5 from first principtes hence find the gradient
when x =2
(10 marks)
(Total 20 marks)
Question 3
A. Integrate the following functions
i. j 3x% +5x + 6dx (3 marks)
3 2 1
il. —+—=——=dx 4 marks
I x \/; 7x° ( 4
cee 3 3 2
1il. L 4x +9x"+2 (5 marks)
B. The annual profit function for a watch company is given by
P(x,y) = —=11x% — 11xy — 22y% + 220x — 44y — 23. Where ‘X’ is the number
(in thousands) of gold watches produced per year, ‘y’ is the number (in thousands) of
silver watches produced per year and P is profit (in thousands of dollars)
How many of each type of watch should the company produce per year to realize a
maximum profit? (8 marks)
(Total 20 marks)
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Question 4

Given the function f(x)=x" —18x* +60x+20:

MATH2301

A. Find the stationary points and the y — intercept (9 marks)
B. Determine the nature of the stationary points (4 marks)
C. Find the point of inflexion (3 marks)
D. Make a sketch of the function, clearly showing the: (4 marks)
1. stationary points
il y — intercept
111 point of inflexion
(Total 20 marks)
Question 5
A. The total costs for a company are given by C(x) = 10x + 12 and total revenues are given
by R(x) = 18x — x?, both in thousands of dollars, where x is the number of units:
1. Determine the number of items that will maximize profit (5 marks)
il. Calculate the maximum profit (3 marks)
B. Given that f(x) = x3 — 3x? + 3. Find its critical point/s (4 marks)
C. Evaluate
3
1 I(4x2 - 3)Jx (3 marks)
1
12
i ] (3% + 6y Yixcdy (5 marks)
00
(Total 20 marks)
END OF EXAMINATION
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