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Group A
Classical Algebra

Answer all the questions, maximum one can score 25.

1. Solve: 2x4 + 6x3 − 3x2 + 2 = 0. [7]

2. Solve: x3 + 9x2 + 15x− 25 = 0. [7]

3. If α be a special root of the equation x12 = 1, prove that (α + α11)(α5 + α7) = −3. [4]

4. Solve: x6 − x5 + x4 − 2x3 + x2 − x+ 1 = 0. [5]

5. If α, β, γ, δ be the roots of x4 + px3 + qx2 + rx+ s = 0, find
∑

α2

β
. [3]

6. Show that the roots of the equation x4 − 12x2 + 4 = 0 are all real and distinct. [4]



Group B
Analysis 2

Answer all the questions, maximum one can score 25.

7. Prove or disprove the following statement:
Let f : R → R and g : R → R be uniformly continuous functions. Then fg : R → R defined
as fg(x) = f(x)g(x) ∀ x ∈ R; will also be uniformly continuous. [4]

8. Let f ′(x) exists (and is finite) for x ∈ (a − h, a + h) and f be continuous on [a− h, a+ h]
where h > 0. Show that

f(a+h)−2f(a)+f(a−h)
h = f ′(a+ λh)− f ′(a− λh) where λ ∈ (0, 1). [4]

9. If f has a finite third derivative f ′′′ in [2, 3] and if f(2) = f ′(2) = f(3) = f ′(3) = 0; prove
that ∃ c ∈ (2, 3) such that f ′′′(c) = 0. [5]

10. In the following cases, give an example of a function f , continuous on S and such that
f(S) = T , or else explain why there can be no such f :

(a) S = (0, 1); T = (0, 1] [2]

(b) S = (1, 4); T = (0, 5) ∪ (7, 10) [2]

11. Using the concept of open cover, prove that if K1 and K2 are compact sets in R, then K1∪K2

is compact. [4]

12. Let I be an interval and let f : I → R be differentiable on I. Show that if f ′ is positive on I,
then f is strictly increasing on I. [4]

13. Using Cauchy condensation test show that
∞∑
n=2

1

n(lnn)p
converges for p > 1. [5]
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