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(i) Solve the difference equation. | Name of Paper : Mathematical Methods for

(ii) Solve for the steady state if it exists. Is the time path for y, convergent? Illustrate -E Economics - I
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(a) The initial population of a country is 12.5 x 10%. The birth rate is 0.04, the death rate .
(Write your Roll No. on the top immediately

is 0.03, and 50;000 migrants arrive in the country each year. Write a difference i oox:pecelys of this qrssiion papas)
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1.

Answer any two of the following: . 2x35 =7

(a) For each of the following propositions A and B, state if A is a necessary condition, or
a sufficient condition, or both necésguy and sufficient for B to be true: ‘
(i) A: Two numbers x md'}' are.even.r
B: The sum of x and y is :vep.
(i) Arx=(—64)"3 xe®R
Bix==4%
(iii) A: x,y, and z are three different points on a plane.
B: x,y, and z are three different points on a circle.
(iv) A: f"(e)=0
B: x=cisa pbinl oﬁnﬂcgion. )
(b) Show graphically the region represented by the set:
{(x.9):y <l%| and y = x?}
(c) (i) Solve (3% — 27) + 18(3% —.27)? = 0 for x.

(i) Find the domain and range of the function f(x) = In(16 - x?).
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(iii)  If the interest rate is 10% per annum, should the Board of Directors support
Manager A or B?

(c) Examine the function defined by y = x%/3, Find the interval(s) over which it is
concave and the interval(s) over which it is conyex. Use this information to find

possible point(s) of inflection. Also identify possible cusp(s) in the function.

Substantiate your answer with a graph. .
i . _[x*+ 1), -2<x<0
(d) Consider the function f(x) = { —(24+1), €<’

Is there a point on the closed interval [-2, 2] where f(x) = 0? Explain.
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3. Answcr‘my three of the following: Ix5 =15
(2) Given the function f(x) = x7 — x5 — x* + 2x + 1, prove that the graph of / has a
slope equal to 2 somewhere between x = —1and x = 1.
(b) Given the function f(x) = 2%, find its inverse function g (x) and draw thc(""lph! of
both f(x) and g(x). Also determine the domain and range for both functions.

(c) Consider functions f(x) = a — bx, g(x) = ¢ — bx, and h(x) = mx (where
a,b,c,m € R). Find the elasticity of f(x) and g(x) with respect to x at the points A
and B, respectively, where A is the point of iﬁnmemion of f(x) with h(x), and B is
the point of intersection of g(x) with h(x).

(d) Find all asymptotes for:
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4. Answer any three of the following: Ix5=15
(a) Given the function f(x) = x1/2,
(i) Fin& the Taylor polynomial of degree 2 for f(x) about x = 100.
(ii)  Using (i), find an approximate value of (102)/2,
(iii)  Find an upper bound for the error of approximation corresponding to the result
obtained in (ii). 4
(b) Show that the ﬁﬁaion fxX)=x*+3x+ 1 has exnctly one real root.
() Find numbers a and b such that the graph of the function f(x) = ax® + bx? passes

through the point (-1, 1) and has a point of inflection at x = %.

(d) Find a value k* for the constant k, if possible, that will make the function
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