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University of Ruhuna

16/2017 Academic Year B. A. (General/ Special) Degree 2000 Level
First Semester Examinations — October/November 2017

STS 21523/STS21623 - Intermediate Mathematics

Answer Four (04) Questions only. Time: Three (03) hours

Calculators are allowed.

1

(a) Evaluate each of the following limits, if it exists.

. 2
im xS px -2

i) x—-1 =
lim —
(i) x> 4 \/; 2
x__
lim
G D
x+1
) lim 2x +1
(%) Bt —pr——
3x°+2x-7
) x—li)m—oo x> +2x+1

x-3
(10 marks)

(b) A business manager determines that the total cost of producing x units of a particular
commodity may be modeled by the function C(x) = 75x +120,000 rupees.

The

(2)

lim
average cost is A(x) = 1502) .Find x — 400 A(x)and interpret your result.
X
(5 marks)
Differentiate the given functions with respect to x.

) y=3x"—4x’ +9x-6
i) y=(x2+2)(x+/x)
2x-1
i)y = P
iv)y=2u’ —u+5 when u=1-x".

(8 marks)
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(b) Find an equation for the tangent line to the graph of the function
F(x)=x*=3x> +2x* =6 at the point x =2.
(3 marks)

(c) An efficiency study of the morning shift at a certain factory indicates that an average
worker arriving on the job at 8.00 a.m. will have produced O(¢) = —t° + 8¢ +15¢ units ¢

hours later.
(i) Compute a worker’s rate of production R(#) = Q'(¢).
(ii) At what rate is a worker’s rate of production changing with respect to time at
9.00 a.m.?
(4 marks)

x+3

(a) Find all vertical and horizontal asymptotes of the graph of f(x) =

(8 marks)
(b) A manufacturer estimates that if x units of a particular commodity are produced, the

total cost will be C(x) Rupees, where C(x) = x> —24x* +350x + 338. Find the

marginal cost C'(x) .

(2 marks)
(c) Find % for 5x —x’y’ =2y by implicit differentiation.
(5 marks)
4.
g . A-2 1
(a) Find all values of A for whichdet(4) =0, where 4 = :
-5 A+4
(3 marks)
(b)
4 50
(i) Find 47, where A=|11 1 2.
1 5 2
(5 marks)
(ii) Using part (i), solve the system of equations
4x +5y =9
llx+y+2z =3
x +5y+2z=1.
(4 marks)
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(b

A person imports two fruits, apple and peaches. Each of these fruits is delivered to
three different outlets. The number of units of fruits 7 that are delivered to outletj is

125 100 75
100 175 125] '
The profit per unit is represented by the matrix B = ($3.50 $6.00). Find the product
BA and state what each entry of the product represents.

represented by g, in the matrix 4 = (

(3 marks)

(a) Evaluate the following indefinite integrals.

@ [@t-51+2)dx.

b RS
(ii) j {5—F+ﬁ]dy.
(iii) j (x> =3x + 5¢)dx .
@(iv) j 112 +1)°dr .
(8 marks)

(b) A manufacturer estimates that the marginal cost of producing q units of a certain

commodity is C'(q) =3q* —24q +48 rupees per unit. If the cost of producing 10 units

is Rs. 5,000, what is the cost of producing 30 units?
(5 marks)

3
Evaluate the definite integral J (l + ! + iz) dx.
] X X
(4 marks)

Let f(x)=x*+3x2.
(1) Find f'(x)and determine the intervals of increase and decrease for f(x).
Find the local maxima and minima of f(x).
(i) Find f"'(x) and determine the intervals of concavity for f(x). Find the
inflection point of f(x).
(111)Find the limits at infinity.
(iv)Find the x intercepts.
(v) Sketch the graph of f(x).
(10 marks)
Calculate the area between the curve y = x° +3x”and the x -axis for the limits
x=-3andx=0.
(5 marks)
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