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B.A. DEGREE (C.B.C.S.S.) EXAMINATION, MAY 2024
Fourth Semester
Complementary Course—CALCULUS - EXPONENTIAL AND LOGARITHMIC FUNCTIONS
(For B.A. Economics)
[2013—2016 Admissions]
Time : Three Hours Maximum Marks : 80
Part A

Answer all questions.
Each question carries 1 mark.

.. lim9
1. What is B ?

2. Find f/(x) if f(x)=3x"2.
3. What do you mean by the term inflection point ?

4. State natural logarithmic function rule.

5. If y =e?**1 whatisy'(x).

52 dy
. Ify=a" , find —.
6. Ity >
. 1
7. Whatis [—dx ?
3x

8. Find ? (4x3 +6x)dx.

9 Ifz:9x2y +6xy3, find % and &
’ ox oy
10. Write the degree of the homogeneous function z = x3 + 2xy2 + y3.

(10)( 1:10)
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Part B

Answer any eight questions.

Each question carries 2 marks.

.. 4x%-2x -8
Find lim —
x—>6 Bx®+12
' o (x +1)?
Find the derivative of ¥ =—5——
x°—2x +2
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Test whether the function y =x2 - 7x? + 6x —2 is increasing, decreasing or remains

stationary at x = 4.

How long will it take money to double at 5 % interest when compounded quarterly ?

If £ (x) = log,, (2x2 + 1). Find f'(x).

Evaluate [16e —4x g

Evaluate [(x - 9)7/ 4dx.

-5
Show that | (2x +3)dx =0.
5

4
-1/2 2
Evaluate { (x Rt )dx
Find Z, and Zy for Z = (x + y)2.
If 7 =42 +xy +y2 find ny and Z_.

If Z = x0-4y06 find Z,. and Zyy.

Part C

Answer any six questions.

Each question carries 4 marks.

2
Test whether f(x)= # continuous at x = 4.
x p—
(8x —5)2

Find the derivative of y = .
Tx +4
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Find the relative extrema for the function f(x) =_T7x2 +126x —25 by (a) finding critical

values and (b) determining if at the critical values the function is at a relative maximum or
minimum.

Given a principal P of $1000 at 6 % interest for 3 years, find the future value 3 when the
principal is compounded (a) annually ; (b) quarterly.

. _ 2 L dy d?y
Given that ¥ = 111(95 6x + 10)- Find I and —dxz .

Find jx4(2x5 —5)4dx.

3
2
Use substitution method to integrate | 8% (Zx + S)dx.
0

4 .oz 0z
. (.3 2
Given Z —(x + Ty ) . Find ™ and —.

Find the critical values for minimizing the cost of a firm producing two goods x and y when
the total cost function is ¢ = 8x2 — xy + 12y2 and the firm is bound by contract to produce a
minimum combination of goods totalling 42, that is subject to the constraint x + y = 42.

(6 x4=24)
Part D

Answer any two questions.
Each question carries 15 marks.

(a) For the function y = —(x — 8)4 (1) find the critical values (ii). Test whether the function

has a relative maximum, relative minimum or inflection at critical points.

(b) Optimize y =7x21+112x —54 at critical values and test for relative maximum or
minimum at critical points.

(a) An animal population goes from 3.5 million in 1997 to 4.97 million in 2001. Express the
population growth p in terms of a natural exponential function and determine the rate
of growth.

(b) Find the slope of y = In?(x +4) at x = 6.
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3x2 42
34. (a) Evaluate fsidx
4x° + 8x

(b) Draw the graph of the following functions and evaluate the area between y; =7 -x and

y2:4x—x2 from x =1 to x = 4.

35. (a) Optlmlze f(x,y) =926x — 3x2 + 5xy —6y2 + 12y subject to 3x + y = 170.
(b) What combination of goods x and y should a firm produce to minimize cost when the

join cost function is ¢ = 6x 2 +10y2 —xy +30 and the firm has a production quota of

x+y=34.
(2x15=30)
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