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1. If cosA,cosB and cosC are the roots of the cubic x3 + ax2 + bx + c = 0 where A,B,C
are the angles of a triangle then find the value of a2 − 2b− 2c [5]

2. Find all functions, f : R → R satisfying (xf(x) − 2F (x))(F (x) − x2) = 0∀x ∈ R
where f(x) =F(x). [5]

3.
∫ 2

3/2
(x− 1
3− x

)1/2dx [5]

4. For a > 0, b > 0 verifty that
∫ ∞

0

lnx

ax2 + bx + a
dx reduces to zero by a substitution x

=1/t. Using this or otherwise evaluate
∫ ∞

0

lnx

x2 + 2x− 4dx [7]

5.
∫ ∞

0
(tan−1x

x
)3dx [8]
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