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(SEM III ) ODD SEMESTER EXAMINATION 2015-16 

MATHEMATICS III 

[Time: 3 hrs.]                                                                                            [Max. Marks: 100] 

  

Note- Attempt All Questions. All Questions carry equal marks:-  

 

Q1 Attempt any four parts of the following.                                                                      (5x4=20)                   

 (𝑎)  𝐼𝑛 𝑎 𝑡𝑤𝑜 −  𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑎𝑙 𝑓𝑙𝑢𝑖𝑑 𝑓𝑙𝑜𝑤, 𝑡ℎ𝑒 𝑠𝑡𝑟𝑒𝑎𝑚 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛  ᴪ 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦  ᴪ= tan-1 
𝑦

𝑥
 . 

        𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙. 

(𝑏)  𝑊𝑟𝑖𝑡𝑒 𝑛𝑒𝑐𝑒𝑠𝑠𝑎𝑟𝑦 𝑎𝑛𝑑 𝑠𝑢𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑓(𝑧) 𝑡𝑜 𝑏𝑒 𝑎𝑛𝑎𝑙𝑦𝑡𝑖𝑐. 𝑂𝑏𝑡𝑎𝑖𝑛 𝑝𝑜𝑙𝑎𝑟 𝑓𝑜𝑟𝑚   

        𝑜𝑓 𝐶𝑎𝑢𝑐ℎ𝑦 − 𝑅𝑖𝑒𝑚𝑎𝑛𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠. 

(𝑐) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑟𝑒𝑠𝑖𝑑𝑢𝑒 𝑎𝑡 𝑡ℎ𝑒 𝑠𝑖𝑛𝑔𝑢𝑙𝑎𝑟 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛  𝑧−5𝑐𝑜𝑠 𝑧. 

(𝑑) 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫
𝐬𝐢𝐧 𝝅𝒛𝟐+ 𝐜𝐨𝐬 𝝅𝒛𝟐

(𝒛−𝟏) (𝒛−𝟐)𝒄
𝑑𝑧 , 𝑤ℎ𝑒𝑟𝑒 𝑐 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 │𝑧│ = 3. 

(𝑒)Apply Calculus of residues to evaluate ∫
𝑥 sin 𝑎𝑥 

𝑥2 + 𝑘2

∞

0

  𝑑𝑥    ,     𝑎 > 0 , 𝑘 > 0. 

(𝑓). 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑒𝑥𝑝𝑎𝑛𝑠𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛  

        𝑓(𝑧) =
1

(𝑧2+1) (𝑧2+2)
 𝑖𝑛 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑓 𝑧 𝑤ℎ𝑒𝑛 (𝑖)|𝑧| < 1(𝑖𝑖)1 < |𝑧| < √2 . 

 

Q2. Attempt any two parts of the following.                                                                      (10x2=20) 

(𝑎) 𝐷𝑒𝑓𝑖𝑛𝑒 𝐹𝑜𝑢𝑟𝑖𝑒𝑟 𝑆𝑖𝑛𝑒 𝑡𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚 𝑎𝑛𝑑  𝑖𝑡𝑠 𝑖𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛. 𝐹𝑖𝑛𝑑 𝑓 (𝑥) 𝑖𝑓 𝑖𝑡𝑠 𝑠𝑖𝑛𝑒 𝑡𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚 𝑖𝑠  
𝑒−𝑎𝑝

𝑝
 .  

                             𝐻𝑒𝑛𝑐𝑒 𝑑𝑒𝑑𝑢𝑐𝑒 𝑓𝑠
−1  {

1

𝑝
}.  

                   (𝑏) 𝑆𝑜𝑙𝑣𝑒 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛.  

                          ∫ 𝑓(𝑡) cos 𝜔𝑡  𝑑𝑡 = {
1 − 𝜔

0
∞

0
   

𝑓𝑜𝑟 0 ≤ 𝜔 ≤ 1
𝑓𝑜𝑟 𝜔 > 1.

     

                           𝐻𝑒𝑛𝑐𝑒 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫
𝑠𝑖𝑛2𝑡

𝑡2

∞

0

   𝑑𝑡.  
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                (𝑐)𝑇ℎ𝑒 𝑒𝑐𝑜𝑛𝑜𝑚𝑦 𝑜𝑓 𝑎 𝑐𝑜𝑢𝑛𝑡𝑟𝑦 𝑏𝑎𝑠𝑖𝑐𝑎𝑙𝑙𝑦 𝑑𝑒𝑝𝑒𝑛𝑑𝑠 𝑜𝑛 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑡ℎ𝑟𝑒𝑒 𝑓𝑎𝑐𝑡𝑜𝑟𝑠 ∶ 

                          (𝑖) 𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑖𝑛𝑐𝑜𝑚𝑒, (𝑖𝑖) 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛, 𝑎𝑛𝑑 (𝑖𝑖𝑖) 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡. 𝑇ℎ𝑒𝑠𝑒 𝑐𝑎𝑛 𝑏𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝑏𝑦  

                          𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡. 𝑆𝑜𝑙𝑣𝑒 𝑡ℎ𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑢𝑠𝑖𝑛𝑔  

                          𝑧 − 𝑡𝑟𝑎𝑛𝑠𝑓𝑜𝑟𝑚   

Q3. Attempt any two parts of the following.                                                                      (10x2=20) 
 

(𝑎) 𝑆𝑜𝑙𝑣𝑒 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑠𝑦𝑠𝑡𝑒𝑚 𝑜𝑓 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑏𝑦 𝐺𝑎𝑢𝑠𝑠 – 𝑆𝑒𝑖𝑑𝑒𝑙  𝑚𝑒𝑡ℎ𝑜𝑑  𝑐𝑜𝑟𝑟𝑒𝑐𝑡 𝑡𝑜  

     𝑓𝑜𝑢𝑟 𝑑𝑒𝑐𝑖𝑚𝑎𝑙 𝑝𝑙𝑎𝑐𝑒𝑠: 

      𝑥 + 𝑦 + 54𝑧 = 110;                       27𝑥 + 6𝑦 − 𝑧 = 85;                           6𝑥 + 15𝑦 + 2𝑧 = 72 

(𝑏)𝐴 𝑟𝑜𝑐𝑘𝑒𝑡 𝑖𝑠 𝑙𝑎𝑢𝑛𝑐ℎ𝑒𝑑 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙𝑙𝑦 𝑢𝑝𝑤𝑎𝑟𝑑 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑛𝑑. 𝐼𝑡𝑠 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑖𝑠  
        𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 80 𝑠𝑒𝑐𝑜𝑛𝑑𝑠 𝑎𝑛𝑑 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑡𝑎𝑏𝑙𝑒: 
 

 
   𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑎𝑛𝑑 𝑡ℎ𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑜𝑐𝑘𝑒𝑡 𝑎𝑡 𝑡 = 80 𝑠𝑒𝑐𝑜𝑛𝑑𝑠  

                       𝑏𝑦 𝑇𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑𝑎𝑙 𝑟𝑢𝑙𝑒 𝑎𝑛𝑑  𝑆𝑖𝑚𝑝𝑠𝑜𝑛′𝑠
1

3
 𝑟𝑢𝑙𝑒 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦 .  

(𝑐) 𝐷𝑖𝑠𝑐𝑢𝑠𝑠 𝑃𝑖𝑐𝑎𝑟𝑑′𝑠 𝑚𝑒𝑡ℎ𝑜𝑑 𝑜𝑓 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑖𝑣𝑒 𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛.  𝑈𝑠𝑖𝑛𝑔 𝑃𝑖𝑐𝑎𝑟𝑑′𝑠 𝑚𝑒𝑡ℎ𝑜𝑑, 𝑠𝑜𝑙𝑣𝑒  

       
𝑑𝑦

𝑑𝑥 
 =  𝑥2 − 𝑦 ,   𝑦(0) = 1   𝑓𝑜𝑟 𝑥 = 0.2 

Q4. Attempt any two parts of the following.                                                                      (10x2=20) 

 

(𝑎) 𝐷𝑒𝑟𝑖𝑣𝑒 𝑡ℎ𝑒 𝑁𝑒𝑤𝑡𝑜𝑛 − 𝑅𝑎𝑝ℎ𝑠𝑜𝑛’𝑠 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑓𝑜𝑟 𝑓𝑖𝑛𝑑𝑖𝑛𝑔 𝑟𝑜𝑜𝑡 𝑜𝑓 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛.   

        𝑈𝑠𝑖𝑛𝑔 𝑡ℎ𝑖𝑠 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑓𝑖𝑛𝑑 𝑎 𝑟𝑒𝑎𝑙 𝑟𝑜𝑜𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑥3 − 3𝑥 − 5 = 0. 𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝑢𝑝𝑡𝑜 𝑓𝑜𝑢𝑟  

        𝑑𝑒𝑐𝑖𝑚𝑎𝑙 𝑝𝑎𝑙𝑐𝑒𝑠. 

(𝑏)𝑇ℎ𝑒 𝑣𝑖𝑠𝑐𝑜𝑠𝑖𝑡𝑦 𝑜𝑓 𝑎 𝑐𝑒𝑟𝑡𝑎𝑖𝑛 𝑘𝑖𝑛𝑑 𝑜𝑓 𝑜𝑖𝑙 𝑖𝑠 𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑙𝑦 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑎𝑡 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑠  

       𝑎𝑠 𝑠ℎ𝑜𝑤𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑡𝑎𝑏𝑙𝑒: 

 

       

𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑖𝑛 ℃ 110 130 160 190 
𝑉𝑖𝑠𝑐𝑜𝑠𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑜𝑖𝑙  10.8 8.1 5.5 4.8 
 

 𝑈𝑠𝑖𝑛𝑔 𝑡ℎ𝑖𝑠 𝑡𝑎𝑏𝑙𝑒, 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑖𝑠𝑐𝑜𝑠𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑜𝑖𝑙 𝑎𝑡 140°𝐶, 𝑏𝑦 𝐿𝑎𝑔𝑟𝑎𝑛𝑔𝑒′𝑠  𝑚𝑒𝑡ℎ𝑜𝑑 𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑝𝑜𝑙𝑎𝑡𝑖𝑜𝑛. 

 

(𝑐)𝐷𝑒𝑓𝑖𝑛𝑒 𝑖𝑛𝑡𝑒𝑟𝑝𝑜𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑒𝑥𝑡𝑟𝑎𝑝𝑜𝑙𝑎𝑡𝑖𝑜𝑛  𝑔𝑖𝑣𝑒 𝑏𝑟𝑖𝑒𝑓 𝑎𝑐𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝑖𝑡𝑠 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝐸𝑛𝑔𝑖𝑛𝑒𝑒𝑟𝑖𝑛𝑔 .  

    𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑤ℎ𝑜 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 𝑚𝑎𝑟𝑘𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 40 𝑎𝑛𝑑 45 

    𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑡𝑎𝑏𝑙𝑒: 

𝑡 (𝑖𝑛 𝑠𝑒𝑐) 0 10 20 30 40 50 60 70 80 

𝑎 (𝑖𝑛 𝑚/
𝑠𝑒𝑐2) 

 30.00 31.63 33.44 35.47 37.75 40.43 43.29    46.69 50.67 
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Marks   :                           30-40       40-50          50-60          60-70            70-80 

No. of students:                31            42                 51              35                   31  
 

 

   Q5. Attempt any two parts of the following.                                                                      (10x2=20) 

  (𝑎)  𝐴 𝑠𝑡𝑢𝑑𝑦 𝑜𝑓 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑎 𝑐𝑒𝑟𝑡𝑎𝑖𝑛 𝑐𝑜𝑚𝑚𝑜𝑑𝑖𝑡𝑦 𝑎𝑡 𝐺𝑜𝑟𝑎𝑘ℎ𝑝𝑢𝑟 𝑎𝑛𝑑 𝐿𝑢𝑐𝑘𝑛𝑜𝑤 𝑦𝑖𝑒𝑙𝑑𝑠 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑑𝑎𝑡𝑎: 

                 𝐺𝑜𝑟𝑎𝑘ℎ𝑝𝑢𝑟 (𝑅𝑠)                                       𝐿𝑢𝑐𝑘𝑛𝑜𝑤 (𝑅𝑠) 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑝𝑟𝑖𝑐𝑒 /𝐾𝑖𝑙𝑜                                      2.463 2.797 

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑  𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛                                    0.326 0.207 

‘𝑟’ 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑝𝑟𝑖𝑐𝑒𝑠 𝑎𝑡 𝐺𝑜𝑟𝑎𝑘ℎ𝑝𝑢𝑟 𝑎𝑛𝑑 𝐿𝑢𝑐𝑘𝑛𝑜𝑤 𝑖𝑠 0.774. 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒, 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑎𝑏𝑜𝑣𝑒 𝑑𝑎𝑡𝑎, 𝑚𝑜𝑠𝑡 

   𝑙𝑖𝑘𝑒𝑙𝑦 𝑝𝑟𝑖𝑐𝑒 𝑎𝑡 𝐺𝑜𝑟𝑎𝑘ℎ𝑝𝑢𝑟 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑡𝑜 𝑡ℎ𝑒 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑅𝑠 3.052 𝑝𝑒𝑟 𝑘𝑖𝑙𝑜 𝑎𝑡 𝐿𝑢𝑐𝑘𝑛𝑜𝑤. 

(𝑏) 𝐹𝑖𝑡 𝑎 𝑃𝑎𝑟𝑎𝑏𝑜𝑙𝑎 𝑡𝑜 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 ∶  

𝑥 1 2 3 4 5 6 7 8 9 
𝑥 2 6 7 8 10 11 11 10 9 

 

 

(𝑐) 𝐺𝑖𝑣𝑒 𝑏𝑟𝑖𝑒𝑓 𝑖𝑑𝑒𝑎 𝑎𝑛𝑑 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑆𝑝𝑒𝑎𝑟𝑚𝑎𝑛′𝑠 𝑟𝑎𝑛𝑘 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡. 

     𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑆𝑝𝑒𝑎𝑟𝑚𝑎𝑛′𝑠 𝑟𝑎𝑛𝑘 𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑑𝑎𝑡𝑎 , 𝑎𝑛𝑑 𝑖𝑛𝑡𝑒𝑟𝑝𝑟𝑒𝑡 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡. 

𝑀𝑎𝑟𝑘𝑠 𝑖𝑛 𝑀𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑠  15 18 21 24 27 30 36 39 42 48 
𝑀𝑎𝑟𝑘𝑠 𝑖𝑛 𝑆𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠  25 25 27 27 31 33 35 41 41 45 

 

 

 

 

 

 

 

       

 

 

 

 


