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o [ Consider the following system of linear equations [10]

x+2y—-z+2aw=1
X+y+2zz—aw=2
x+2y—2z+a’w=p.
(i) Reduce the augmented matrix of the given system into its row echelon form.
(ii) Find the conditions on @, and B such that the system will have (1) a unique
solution (I1) infinitely many solutions (11l) no solution.

g Find the eigenvalues and eigenvectors of the matrix [10]
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(i) Check whether the sequence a, = Vn?+ 4n—n is decreasing or

increasing.
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If the series is convergent, [5]

(ii) Test the convergence of the series Z e
n=1 6

find the sum of the series.
Examine the convergence or the divergence of the series [10]
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Find the third degree Taylor polynomial of the function f(x) = e?*cos(3x) in [10]

power of x.

Suppose a student carrying a flu virus returns to an isolated college campus of [10]
1000 students. If it is determined that the rate at which the virus spreads is
proportional not only to the number P(t) of students infected but also to the
number of students not infected. Determine the number of infected students
after 6 days given that the number of infected students after 4 days is 50.

7. Solve the differential equation t% +y=(t*+ 1)e', y(0) = 1. [10]
[10]

Sider the fol[_owing predator-prey model
=x - 0.03xy; 2 = —0.4y + 0.01 xy, with x(0) = 15, y(0) = 15.
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