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er all Questions Time: Two hours

on: You are not allowed to access the facility of Mathematica Help option.

may use Basic Input Palatte for entering symbols only.

Jse the Mathematica command(s) to solve the following problems.

) Find the integer closest to v/159.
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Compute 1 + ————.
e
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Jefermine whether the expression 1+ zsiny + x? cosy + a5 is a polynomial
z. Is it a polynomial in y?
(z —1)°
(22 4+ 1)(z + 1)%(x — 4)
oty the-._-g__raph of ¢y = sinx from 0 to .

find the partial fraction expansion of

the letters of the word “MISSISSIPPI" alphabetically.

truct a 5 x 5 matrix having the frst five primes as diagonal entries and

0s clsewhere.

eate a list contains all the subsets of {a,b,¢,d, e} which contain precisely

elements. How many are there?
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The 20" prime is 71. Find all the numbers less than 71 which are not prime.
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I'he binomial coefficient C'(n, k) = AT can be expressed as

El(n —
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for more efficient computation. Use this representation to compute C'(10,4).

‘The area enclosed by a triangle whose sicles have length a, b and ¢ is given by

Heron’s formula

= \/5(s —a)(s = b)(s —0),

at+b+c - ,
. Bxpress the area of a triangle as a function of a, b and ¢

where s =

and compute the area of the triangle whose sides are 3, 4 and 5

If p dollars is invested for ¢ years in a bank account paying an annual interest

rate of r compounded 7 times per year, the amount of money after k& periods

v ke
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n

dollars. If 1000 dollars is invested in an account paying interest rate 6 com-

i

pounded quarterly, make a table with suitable headings showing how nuich

money is accumulated during a three year period.

: e : 1
If & is'an a.pp;.‘oxunatlon to /a, then it can be shown that 7 (1 + —) S a
better ‘11)1)r0x1111(111011 Use the command NestList to observe the first 10

approximation obtained in computing /3, starting with x = 100.

The logistic equation for population growth given by % = ap — bp?, was dis-
covered in the mid-nineteenth century by the biologist Pierre Verhulst. The
constant b is generally small in comparison to a so that for small population
size p the quadratic term in » will be negligible and the population will grow
approximately exponentially. For large p, however, the quacdratic term serves
to slow down the rate of growth of the population. Solve the logistic equa-
tion and sketch the solution for g — 2, b = 0.005, and an initial population
Po = 1(thousand). Then determine the limiting value of the population as

t — 00.



