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1 Let f and g be two functions such that
f(x) =

1

b|x|c
, g(x) =

1

|bxc|
.

Find the domains of f and g and then prove that
lim

x→−1+
f(x) = lim

x→1−
g(x).

2 Consider the function
f(x) = sin

(
π

2
bxc
)
.

Find the period of f and sketch diagram of f in one period. Also prove that limx→1 f(x) doesnot exist.
3 Let f : R→ R be a function such that

f(x+ y) = f(x) · f(y) ∀x, y ∈ R

Suppose that f(0) 6= 0 and f(0) exists and it is finite (f(0) 6= ∞). Prove that f has derivativein each point x ∈ R.

4 Find number of terms when we expand (a+ b+ c)99 (in the general case).
5 Suppose that

Sn =
5

9
× 14

20
× 27

35
× · · · × 2n2 − n− 1

2n2 + n− 1

Find limn→∞ Sn.

6 Let D and D′ be two lines with the equations
x− 1

2
=
y − 1

3
=
z − 1

4
and x+ 1

2
=
y + 2

4
=
z − 1

3
.

Find the length of their common perpendicular.
7 Let B and C be two fixed point on the plane P. Find the locus of the points M on the plane Pfor which MB2 + kMC2 = a2. (k and a are two given numbers and k > 0.)
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8 Define the operation⊕ on the set of real numbers such that

x
⊕

y = x+ y − xy ∀x, y ∈ R.

Prove that this operation is associative.
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