FIRST EXAMINATION IN SCIENCE - 2011/2012

FIRST SEMESTER (Jan./Feb., 2014)
MT 151 - MATHEMATICA

( Re-Repeat)

Answer all questions Time : Two hours
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approximation. Use NestList to observe the first 10 approximations obtained in

COPULILE V3. starting with @ = 100.

(b) The 20" prime number 1s 71, Find all the numbers less than 71 which are not

prime.
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iii. Find the third derivative of the function g(t) = — vt +e¢™ 7.
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(¢) Let A = ’ and B = . Find the AT, BT ad
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verily that (AB)T = BT AT,
([} Find ali solution of the equation %= Bl
(g) Consider the parallelepiped with sides @ = j+k, b= 2i+7+3k and c = i+j+
i, Find the voluine.

ii. Find the arca of the face determined by b and c.

(a) Plot the graph of the function f{x) = ¢ 1 o ~, and indicate whe

the function is discontinuous .

T _
at the point (2, -]
€X

(1) Find the equation of the tangent line to the curve iy = i __
and the sketch the graph of the tangent line.
(¢) Plot the graph showing the region under the curve y = x1 from = —1toz=,
and then find the arca of the region.
(d} Plot the polar curve represented by r = 2 when
i 0=d<sm
i, —w/d <0< w/4,
i, —2m < < 27,

where 1 = \/:1;2 + 2.
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(¢} Find all the critical numbers for the function f(z) = Mz — 4)%
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(fy Consider the sequence § (1) -
3 I:’)'n.
L ?L=1
i. List the first 7 terms of the sequence . ;

ii. Determine whether the sequence converges.

i Find the sum of the first 7 terms of the sequence.

i
iv. [ind the sum of the first n terms of the sequence.

v. Find the sum of the entire sequence (from 1 to 0o0).



(a) Find the area of the surlace generated by rotating the curve y = €', U 20 = g
about the y axis,
(b) Suppose a curve C' is defined by the parametric equation @ = % 0 = 2 8t
i. Plot the curve.
ii. Find the equation(s) of the tangent line(s) to the curve at the point (3. 0).
iii. Plot the tangent line(s} at the point (3,0).
(¢) Use mathematica to find the general solution of the logistic equation

dy(t)
i

= {r —ay(L)jy(t).

i. Approxinate the population wsing » = 0.03, a = 0.0001, and y{0) = 5.3.

i, Investiate the behavior of the solution when the initial population is varied.
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