
Basket: Calculus

§1 Bronze

Find the maximum and minimum values of f (x, y, z) = x2y2z in the region {(x, y, z)|x2 + 2y2 + 3z2 ≤ 1}

§2 Silver

Let the value of the summation
∞∑
a=1

∞∑
b=1

∞∑
c=1

1

abc (a+ b+ c)

be x. Find the value of
x

α
where α =

∞∑
n=1

1

n4

§3 Silver

Let α1, α2, . . . , α10 be real numbers such that:

α1 + α2 + · · ·+ α10 ≥ 10

and

α2
1 + α2

2 + · · ·+ α2
10 ≥ 100.

Define: k = max(α1, α2, . . . , α10). Find the minimum possible value of k.

§4 Silver

Let f : N → N be a function such that:

f(n+ 1) > f(n) for all n ∈ N

and

f(f(n)) = 3n for all n ∈ N.

Evaluate f(2025)

§5 Gold

f(n) =

∫ ∞

−∞

∫ ∞

−∞
· · ·

∫ ∞

−∞
e−xTAxdx1dx2 . . . dxn

where,

An×n =



2 −1 0 0 · · · 0

−1 2 −1 0 · · · 0

0 −1 2 −1 · · · 0
...

...
...

. . .
...

0 0 0 · · · 2 −1

0 0 0 · · · −1 2


and xT =

[
x1 x2 ... xn

]

Find lim
n→∞

(f (n))
1
n

§6 Silver

Find the sum of the volume and surface area of the 6-dimensional hyper-sphere of unit radius.
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