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MATHEMATICS - II  
(MATH 1201) 

 

Time Allotted : 3 hrs                     Full Marks : 70 
 

Figures out of the right margin indicate full marks. 
 

Candidates are required to answer Group A and 
any 5 (five) from Group B to E, taking at least one from each group. 

 

Candidates are required to give answer in their own words as far as practicable. 
 

Group – A 
(Multiple Choice Type Questions) 

 

1.  Choose the correct alternative for the following:  10 × 1 = 10 
 

 (i) The order and the degree of the differential equation  ௗ௬

ௗ௫
+ 𝑥 = 0 is 

(a) 1,1          (b) 2,1                  (c) 1,2      (d) 2,2. 
 
 (ii) ௫ௗ௬ି௬ௗ௫

௫మା௬మ = 

(a) 𝑑 ቀ
௫

௬
ቁ        (b) 𝑑 ቄ𝑙𝑜𝑔 ቀ

௫

௬
ቁቅ  

(c) 𝑑 ቄtanିଵ ቀ
௬

௫
ቁቅ       (d) none of these. 

 
 (iii) A binary tree has exactly one vertex of degree 

(a) 1         (b) 2           (c) 3          (d) 4. 
 
 (iv) The maximum number of edges in a simple connected graph with n 

vertices is  
(a) 𝑛       (b) 𝑛 − 1   (c) (ିଵ)

ଶ
        (d) none of these. 

 
 (v) The number of edges in a tree with 50 vertices is  

(a) 48          (b) 49        (c) 50       (d) 51. 
 

 (vi) Γ()

Γ(ଷ)
= 

(a) 60              (b) 240        (c) 120       (d) none of these. 
 
 (vii) ∫

ௌ௧

௧

∞


𝑑𝑡 = 

(a) గ
ଷ

           (b) గ


         (c) గ
ସ

         (d) గ
ଶ
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 (viii) If the planes 2𝑥 + 3𝑦 − 5𝑧 = 7 , 3𝑥 + 2𝑦 + 𝑘𝑧 = 4 are perpendicular to 
each other the value of 𝑘 is 
(a) 1.2        (b) 3.6                  (c) 2.4                (d) 4.8. 

 
 (ix) The direction cosines of the normal to the plane 𝑥 + 2𝑦 + 3𝑧 = 9 are 

(a) ±1, ±2, ±3       (b) ± ଵ

√ଵସ
, ±

ଶ

√ଵସ
, ±

ଷ

√ଵସ
  

(c) ± ଵ

√
, ±

ଶ

√
, ±

ଷ

√
      (d) ± ଵ

√ହ
, ±

ଶ

√ହ
, ±

ଷ

√ହ
 

 

 (x) The value of 𝐵 ቀ
ଷ

ଶ
, 2ቁ is 

(a) ସగ

ଵହ
    (b) ସ

ଵହ
   (c) 4𝜋       (d) none of these. 

 
Group – B 

 

2. (a)  Solve 𝑒௫𝑠𝑖𝑛𝑦𝑑𝑥 + (𝑒௫ + 1)𝑐𝑜𝑠𝑦𝑑𝑦 = 0 
 
 (b) Solve  
  ௗ௬

ௗ௫
−

௬

௫ାଵ
= 𝑒௫(𝑥 + 1)  

6 + 6 = 12 
 
3. (a) Find the solution of 𝑝ଶ + 2𝑥𝑝 − 3𝑥ଶ = 0. 
 
 (b)  Find the general solution of the following differential equation by D-

operator method. 
ௗమ௬

ௗ௫మ − 5
ௗ௬

ௗ௫
+ 6𝑦 = 𝑒ସ௫. 

6 + 6 = 12 
 

Group – C 
 

4. (a) Show that a complete graph with 𝑛 vertices has  (ିଵ)

ଶ
   edges. 

 
 (b) Find the minimum and maximum number of edges of a simple graph 

with 10 vertices and 3 components. 
 
 (c) Check whether the following graph 

is bipartite. If yes then redraw it as 
bipartite graph. 

 
4 + 4 + 4 = 12 
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5. (a) Apply the Kruskal’s algorithm to find the spanning tree of the following 
graph.  

 
                                                

                                                                                                                             
                                         

 
 

 
 
 (b) A tree has 4 vertices of degree 2, 3 vertices of degree 3 , 3 vertices of 

degree 4 . How many pendant vertices (vertex of degree 1) the tree 
should have? 

7 + 5 = 12 
 

Group – D 
 

6. (a) Evaluate  ∫ 𝑆𝑖𝑛
గ

ଶൗ


𝜃𝐶𝑜𝑠ସ𝜃𝑑𝜃 

 
 (b) Evaluate 𝐿 {𝐶𝑜𝑠ଶ𝑡} . 

6 + 6 = 12 
 
7. (a) Evaluate  𝐿ିଵ{

௦ାଵ

௦మା௦ାଶ
}. 

 
 (b)  Solve the differential equation using Laplace transform: 

𝑦′′ + 𝑦 = 𝑡 where  𝑦(0) = 1  𝑎𝑛𝑑  𝑦′(0) = −2  
6 + 6 = 12 

 
Group – E 

 

8. (a)  Find the length of the shortest distance between the straight lines 
   ௫ିଷ

ଵ
=

௬ିହ

ିଶ
=

௭ି

ଵ
  and ௫ାଵ


=

௬ାଵ

ି
=

௭ାଵ

ଵ
 

 
 (b) Find the ratio in which the line segment joining the points (2,-3,5) and 

(7,1,3) is divided by the 𝑥𝑦–plane.  
6 + 6 = 12 

 
9.  (a) A variable plane which is at a constant distance 3𝑝 from the origin O 

cuts the axes A, B, C. Show that the locus of the centroid of the triangle 
ABC is 𝑥ିଶ + 𝑦ିଶ + 𝑧ିଶ = 𝑝ିଶ.  

 

b 

c f 

e d 
 

5 7 1 

2 

3 

6 

2 

4 5 

a 
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 (b) Find in the symmetrical form, the equation of the straight line 
𝑥 − 2𝑦 + 3𝑧 = 4, 2𝑥 − 3𝑦 + 4𝑧 = 5 and find its direction cosines. 

6 + 6 = 12 


