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Que-1 (A) Answer any two of the following questions. 

1. Define discrete metric and show that it is a metric on any nonempty set. 

2. Let (X, d) be a metric space and 𝐸 ⊂ 𝑋. Show that E is open if and only if 𝑋 ∖ 𝐸 

is closed. 

3. Define Cantor set  𝐶and check whether 
1

5
∈ 𝐶 or not. 

(10) 

Que-1 (B) Answer any one of the following questions. 

1. State and prove Hausdorff principle for metric space. 

2. Prove that a finite subset of a metric space is closed. 

(04) 

Que-2 (A) Answer any two of the following questions. 

1. Let f be a bounded function defined on [a, b]. Let P and P* be two partitions of 

[a, b] such that 𝑃 ⊂ 𝑃∗.  Show that 𝑈(𝑃∗, 𝑓) ≤ 𝑈(𝑃, 𝑓). 

2. Let 𝑓(𝑥) =
1

𝑥+1
, 𝑥 ∈ [0, 1] and 𝑃 = {0,

1

5
,

2

5
,

3

5
,

4

5
, 1}. Find 𝐿(𝑃, 𝑓) and 𝑈(𝑃, 𝑓). 

3. Show that product of two bounded R-integrable functions is R-integrable. 

(10) 

Que-2 (B) Answer any one of the following questions. 

1. Show that 𝑓(𝑥) = sin 𝑥 is R-integrable on [0,
𝜋

2
]and evaluate ∫ sin 𝑥 𝑑𝑥.

𝜋

2
0

 

2. Define Lower Reimann Sum, Upper Reimann Sum, Lower Reimann integral 

and Upper Reimann integral of a function on [𝑎, 𝑏]. 

(04) 

Que-3 (A) Answer any two of the following questions. 

1. State and prove fundamental theorem of integral calculus. 

2. Define a group and show that it satisfies both cancellation laws. 

3. Evaluate lim
𝑛→∞

[(1 +
1

𝑛
 ) (1 +

2

𝑛
 ) (1 +

3

𝑛
 ) .  .  .  (1 +

4𝑛

𝑛
 )]

1

𝑛
. 

(10) 

Que-3 (B) Answer any one of the following questions. 

1. Prove that 
𝜋3

24
≤  ∫

𝑥2

5+3 cos 𝑥  

𝜋

0
𝑑𝑥 ≤

𝜋3

6
. 

2. Let (𝐺,∗)be a group. Then prove that (𝑎 ∗ 𝑏)−1 = 𝑏−1 ∗ 𝑎−1, ∀𝑎, 𝑏 ∈ 𝐺 

(04) 

Que-4 (A) Answer any two of the following questions. 

1. Prove that (𝑅 − {−1}, ∗) is a group, where 𝑎 ∗ 𝑏 = 𝑎 + 𝑏 + 𝑎𝑏, ∀𝑎, 𝑏 ∈  𝑅. 

2. State and prove Lagrange’s theorem. 

3. Define even and odd permutation. Let 𝑓 = (
1 2 3
7 3 4

    
4 5
2 6

   
6 7 8
5 8 1

). 

Check whether f is even or odd and also find its order.  

(10) 

Que-4 (B) Answer any one of the following questions. 

1. Let G be a finite group of even order. Prove that there exists an element 𝑎 ≠ 𝑒 

in G such that 𝑎 = 𝑎−1. 
2. Let 𝐻 be a subgroup of G and 𝑎 ∈ 𝐺. Show that 𝑎 ∈ 𝐻 

 
⇔ 𝐻 =  𝐻𝑎.  

(04) 

Que-5 (A) Answer any two of the following questions. 

1. Let 𝜙: (𝐺,∗) → (𝐺′,∗′) be an isomorphism. Show that 𝜙(𝑁) is a normal 

subgroup of 𝐺′ if 𝑁 is a normal subgroup of G. 

2. Show that isomorphism of groups is a transitive relation. 

3. State and prove Cayley’s theorem. 

(10) 

Que-5 (B) Answer any one of the following questions. 

1. Prove that a subgroup of index 2 of a group is a normal subgroup. 

2. Let H be a normal subgroup of a finite group G. Prove that o(Ha)/o(a), ∀𝑎 ∈ 𝐺. 

(04) 
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