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Roll No.             

       

B. TECH. 

FIRST SEMESTER EXAMINATION, 2016-17 

ENGINEERING MATHEMATICS -I 

[Time: 3 hrs.]                                                                                              [Max. Marks: 70] 

Note:    Attempt ALL questions. Assume suitable data, if required. All question carry equal 

marks. 

𝟏. 𝐴𝑡𝑡𝑒𝑚𝑝𝑡 𝑎𝑛𝑦 𝒕𝒘𝒐 𝑝𝑎𝑟𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:−                                                                  (7x2=14) 

 

 (𝑎) 𝐼𝑓 log 𝑦 = 𝑡𝑎𝑛−1𝑥 𝑡ℎ𝑒𝑛 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡  

       (1 + 𝑥2)𝑦𝑛+2 + [2(𝑛 + 1)𝑥 − 1]𝑦𝑛+1 + 𝑛(𝑛 + 1)𝑦𝑛 = 0 

         ℎ𝑒𝑛𝑐𝑒 𝑓𝑖𝑛𝑑 𝑦3, 𝑦4 & 𝑦5 𝑎𝑡 𝑥 = 0 

 

 (𝑏)𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 (𝑥2  
𝜕2𝑢

𝜕𝑥2 + 2𝑥𝑦 
𝜕2𝑢

𝜕𝑥𝜕𝑦
+ 𝑦2 𝜕2𝑢

𝜕𝑦2) 

             𝐼𝑓 𝑢 = 𝑠𝑖𝑛−1 (
𝑥1/4 + 𝑦1/4

𝑥1/6 + 𝑦1/6
) 

 

 (𝑐) 𝐼𝑓 𝑤 = 𝑠𝑖𝑛−1𝑢 𝑎𝑛𝑑 𝑢 =
𝑥2+𝑦2+𝑧2

𝑥+𝑦+𝑧
 𝑡ℎ𝑒𝑛 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝑥

𝜕𝑤

𝜕𝑥
+ 𝑦

𝜕𝑤

𝜕𝑦
+ 𝑧 

𝜕𝑤

𝜕𝑧
= tan𝑤  

𝟐. 𝐴𝑡𝑡𝑒𝑚𝑝𝑡 𝑎𝑛𝑦 𝒕𝒘𝒐 𝑝𝑎𝑟𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:−                                                                (7x2=14) 

 

(𝑎) 𝐼𝑓 𝑢 = (
𝑥 + 𝑦

𝑧
) , 𝑣 = (

𝑦 + 𝑧

𝑥
)& 𝑤 = [

𝑦(𝑥 + 𝑦 + 𝑧)

𝑥𝑧
]  

      𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝑢, 𝑣, 𝑤 𝑎𝑟𝑒 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑎𝑛𝑑 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒𝑚 

 

(𝑏) 𝐸𝑥𝑝𝑟𝑒𝑠𝑠 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑓(𝑥, 𝑦) =  𝑥2 + 3𝑦2 − 9𝑥 − 9𝑦 + 26 𝑎𝑠 𝑇𝑎𝑦𝑙𝑜𝑟 ′𝑠 𝑠𝑒𝑟𝑖𝑒𝑠  

      𝑒𝑥𝑝𝑎𝑛𝑠𝑖𝑜𝑛 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 (1,2) 

 

(𝑐) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑎𝑛𝑑 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 (𝑎, 𝑏, 𝑐) 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑠𝑝ℎ𝑒𝑟𝑒 

       𝑥2 + 𝑦2 + 𝑧2 = 𝑟2  

                                  𝑂𝑅 

(𝑐) 𝑇𝑟𝑎𝑐𝑒 𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑦2 = 𝑥2 (
𝑎 + 𝑥

𝑎 − 𝑥
) 

 

𝟑. 𝐴𝑡𝑡𝑒𝑚𝑝𝑡 𝑎𝑛𝑦 𝒕𝒘𝒐 𝑝𝑎𝑟𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:−                                                               (7x2=14) 

 

(𝑎) 𝐼𝑓 𝑡ℎ𝑒 𝑒𝑖𝑔𝑒𝑛 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑜𝑓 𝑚𝑎𝑡𝑟𝑖𝑥 [
1 2
0 2

]  𝑎𝑟𝑒 𝑤𝑟𝑖𝑡𝑒𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚  

        [
1
 𝑎

 ] & [
1
 𝑏 

] .  𝑊ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 (𝑎 + 𝑏) 
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(𝑏) 𝑅𝑒𝑑𝑢𝑐𝑒 𝑡ℎ𝑒 𝑚𝑎𝑡𝑟𝑖𝑥 𝑡𝑜 𝑛𝑜𝑟𝑚𝑎𝑙 𝑓𝑜𝑟𝑚 𝑎𝑛𝑑 ℎ𝑒𝑛𝑐𝑒 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑟𝑎𝑛𝑘 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑚𝑎𝑡𝑟𝑖𝑥 

       

             𝐴 =    

[
 
 
 
 

7621

4321

4342

4121

−−

−

]
 
 
 
 

  

 

(𝑐) 𝑈𝑠𝑒 𝐶𝑎𝑦𝑙𝑒𝑦 − 𝐻𝑎𝑚𝑖𝑙𝑡𝑜𝑛 𝑡ℎ𝑒𝑜𝑟𝑒𝑚 𝑡𝑜 𝑓𝑖𝑛𝑑 |𝐴−2| 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑚𝑎𝑡𝑟𝑖𝑥  

        𝐴 =  [
1 2 0
2 −1 0
0 0 −1

] 

 

𝟒. 𝐴𝑡𝑡𝑒𝑚𝑝𝑡 𝑎𝑛𝑦 𝒕𝒘𝒐 𝑝𝑎𝑟𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:−                                                              (7x2=14) 

(𝑎) 𝐶ℎ𝑎𝑛𝑔𝑖𝑛𝑔 𝑡ℎ𝑒 𝑜𝑟𝑑𝑒𝑟 𝑜𝑓 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑑𝑜𝑢𝑏𝑙𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝐼 = ∫ ∫ 𝑓(𝑥, 𝑦)
2

𝑥
4

8

0

 𝑑𝑦 𝑑𝑥 

        𝑙𝑒𝑎𝑑𝑠 𝑡𝑜 𝐼 = ∫∫𝑓(𝑥, 𝑦)

𝑞

𝑝

𝑠

𝑟

 𝑑𝑥 𝑑𝑦 , 𝑤ℎ𝑎𝑡 𝑖𝑠 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑞 

(𝑏) 𝑈𝑠𝑖𝑛𝑔 𝑡𝑟𝑖𝑝𝑙𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑒 𝑡ℎ𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 𝑒𝑛𝑐𝑙𝑜𝑠𝑒𝑑 𝑏𝑦 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 

        (
𝑥

𝑎
)

2

3
+ (

𝑦

𝑏
)

2

3
+ (

𝑧

𝑐
)

2

3
= 1  

(𝑐) 𝑆ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 
⌈
1
5

⌈
7
10  

⌈
2
5

= 23 5⁄  √𝜋 

 

𝟓. 𝐴𝑡𝑡𝑒𝑚𝑝𝑡 𝑎𝑛𝑦 𝒕𝒘𝒐 𝑝𝑎𝑟𝑡𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:−                                                                (7x2=14) 

 

(𝑎)  𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑣𝑒𝑐𝑡𝑜𝑟 𝑖𝑑𝑒𝑛𝑡𝑖𝑡𝑖𝑒𝑠  

 (𝑖)𝑑𝑖𝑣 (𝜙 𝑓 ) = 𝜙 𝑑𝑖𝑣 𝑓 + 𝑓. 𝑔𝑟𝑎𝑑 𝜙  

 (𝑖𝑖)𝑐𝑢𝑟𝑙 (𝜙 𝑓 ) = 𝑔𝑟𝑎𝑑 𝜙 × 𝑓 + 𝜙 𝑐𝑢𝑟𝑙 𝑓  

        𝑤ℎ𝑒𝑛 𝜙 𝑖𝑠 𝑠𝑐𝑎𝑙𝑒𝑟 𝑎𝑛𝑑  𝑓 ⃗⃗⃗ ⃗ 𝑖𝑠 𝑣𝑒𝑐𝑡𝑜𝑟  

(𝑏) 𝑉𝑒𝑟𝑖𝑓𝑦 𝐺𝑟𝑒𝑒𝑛′𝑠 𝑡ℎ𝑒𝑜𝑟𝑒𝑚 𝑓𝑜𝑟 ∫(𝑥2 − 2𝑥𝑦)𝑑𝑥 + (𝑥2𝑦 + 3)
𝐶

 𝑑𝑦 𝑎𝑟𝑜𝑢𝑛𝑑 𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 

       𝑦2 = 8𝑥 & 𝑥 = 2, 𝑦 = 0 

(𝑐) 𝑉𝑒𝑟𝑖𝑓𝑦 𝑡ℎ𝑒 𝐺𝑎𝑢𝑠𝑠 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑛𝑐𝑒 𝑡ℎ𝑒𝑜𝑟𝑒𝑚 𝑓𝑜𝑟 𝑣𝑒𝑐𝑡𝑜𝑟 𝐹 ⃗⃗⃗⃗ = 𝑥𝑦𝑖 ̂ + 𝑧2𝑗 ̂ + 2𝑦𝑧 𝑘 ̂ 

       𝑏𝑜𝑢𝑛𝑑𝑒𝑑 𝑏𝑦 𝑡𝑒𝑡𝑟𝑎ℎ𝑒𝑑𝑟𝑜𝑛  𝑥 = 0, 𝑦 = 0, 𝑧 = 0 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 𝑥 + 𝑦 + 𝑧 = 1 

𝑶𝑹 

       𝐸𝑣𝑎𝑙𝑎𝑡𝑒 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 ∬[𝑥 𝑑𝑦 𝑑𝑧 + 𝑦 𝑑𝑥 𝑑𝑧 + 𝑧 𝑑𝑥 𝑑𝑦] 
𝑆

 𝑤ℎ𝑒𝑟𝑒 𝑆 𝑖𝑠 𝑝𝑜𝑟𝑡𝑖𝑜𝑛  

       𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 𝑥 + 2𝑦 + 3𝑧 = 6  𝑤ℎ𝑖𝑐ℎ 𝑙𝑖𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 𝑜𝑐𝑡𝑎𝑛𝑡. 


