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Figures Caption 

Figure 1.1: Newtonian fluid 

Figure 1.2: Non–Newtonian fluid 

Figure 1.3: Induced current in a moving conductive fluid in the presence of a magnetic field 

Figure 2.1: Physical sketch of the problem 

Figure 2.2: Velocity profile for different values of 𝑦 and 𝑀 for 𝑘 = 0.8, 𝑃𝑟 = 10, 𝑆𝑐 = 6.2, 𝐺𝑟 =

3, 𝐺𝑚 = 2, 𝑅 = 5, 𝑘𝑟 = 10, 𝑆𝑟 = 5 

Figure 2.3: Velocity profile for different values of 𝑦 and 𝑘 for 𝑀 = 5, 𝑃𝑟 = 10, 𝑆𝑐 = 6.2, 𝐺𝑟 =

3, 𝐺𝑚 = 2, 𝑅 = 5, 𝑘𝑟 = 10, 𝑆𝑟 = 5 

Figure 2.4: Velocity profile for different values of 𝑦 and 𝑆𝑐 for 𝑀 = 5, 𝑘 = 0.8, 𝑃𝑟 = 10, 𝐺𝑟 =

3, 𝐺𝑚 = 2, 𝑅 = 5, 𝑘𝑟 = 10, 𝑆𝑟 = 5 

Figure 2.5: Velocity profile for different values of 𝑦 and 𝑅 for 𝑀 = 5, 𝑘 = 0.8, 𝑃𝑟 = 10, 𝑆𝑐 =

6.2, 𝐺𝑟 = 3, 𝐺𝑚 = 2, 𝑘𝑟 = 10, 𝑆𝑟 = 5 

Figure 2.6: Temperature profile for different values of 𝜃 and 𝑅 for 𝑀 = 5, 𝑘 = 0.8, 𝑃𝑟 = 10, 𝑆𝑐 =

6.2, 𝑆𝑟 = 3, 𝐺𝑚 = 2, 𝑘𝑟 = 10, 𝑆𝑟 = 5 

Figure 2.7: Velocity profile for different values of 𝑦 and 𝐾𝑟 for 𝑀 = 5, 𝑘 = 0.8,  𝑃𝑟 = 10, 𝑆𝑐 =

6.2, 𝐺𝑟 = 3, 𝐺𝑚 = 2, 𝑘𝑟 = 10, 𝑆𝑟 = 5 

Figure 2.8: Concentration profile for different values of 𝐶 and 𝐾𝑟 for 𝑀 = 5, 𝑘 = 0.8, 𝑃𝑟 = 10,

𝑆𝑐 = 6.2, 𝐺𝑟 = 3, 𝑔𝑚 = 2, 𝑅 = 5, 𝑆𝑟 = 5 

Figure 2.9: Velocity profile for different values of 𝑦 and 𝑆𝑟 for 𝑀 = 5, 𝑘 = 0.8, 𝑃𝑟 = 10, 𝑆𝑐 =

6.2, 𝐺𝑟 = 3, 𝐺𝑚 = 2, 𝑅 = 5, 𝑘𝑟 = 10 

Figure 2.10: Concentration profile u for different values of 𝐶 and 𝑆𝑟 for 𝑀 = 5, 𝑘 = 0.8, 𝑃𝑟 =

10, 𝑆𝑐 = 6.2, 𝐺𝑟 = 3, 𝐺𝑚 = 2, 𝑅 = 5, 𝑘𝑟 = 10 

Figure 2.11: Velocity profile for different values of 𝑦 and 𝐺𝑟 for 𝑀 = 5, 𝑘 = 0.8, 𝑃𝑟 = 10, 𝑆𝑐 =

6.2, 𝐺𝑚 = 2, 𝑅 = 5, 𝑘𝑟 = 10, 𝑆𝑟 = 5 

Figure 2.12: Velocity profile for different values of 𝑦 and 𝐺𝑚 for 𝑀 = 5, 𝑘 = 0.8, 𝑃𝑟 = 10, 𝑆𝑐 =

6.2, 𝐺𝑟 = 3, 𝑅 = 5, 𝑘𝑟 = 10, 𝑆𝑟 = 5 

Figure 2.13: Temperature profile for different values of 𝜃 and 𝑃𝑟 for 𝑀 = 5, 𝑘 = 0.8, 𝑆𝑐 = 6.2,

𝐺𝑟 = 3, 𝐺𝑚 = 2, 𝑅 = 5, 𝑘𝑟 = 10, 𝑆𝑟 = 5  
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Figure 3.1: Physical sketch of the problem 

Figure 3.2: Velocity profile for different values of 𝑦 and 𝛼 at 𝑘 =  0. 8, 𝑀 =  5, 𝑃𝑟 =  7, 𝑆𝑐 =

 0. 66, 𝐺𝑚 =  4, 𝐺𝑟 =  5, 𝐾𝑟 =  5, 𝐻 =  3, 𝑅 =  5 𝑎𝑛𝑑 𝑡 =  0. 4 

Figure 3.3: Velocity profile for different values of 𝑦 and 𝑀 at 𝑘 =  0. 8, 𝛼 =  0. 5, 𝑃𝑟 =  7, 𝑆𝑐 =

 0. 66, 𝐺𝑚 =  4, 𝐺𝑟 =  5, 𝐾𝑟 =  5, 𝐻 =  3, 𝑅 =  5 𝑎𝑛𝑑 𝑡 =  0. 4 

Figure 3.4: Velocity profile for different values of 𝑦 and 𝑘 at 𝑀 =  5, 𝛼 =  0. 5, 𝑃𝑟 =  7, 𝑆𝑐 =

 0. 66, 𝐺𝑚 =  4, 𝐺𝑟 =  5, 𝐾𝑟 =  5, 𝐻 =  3, 𝑅 =  5 𝑎𝑛𝑑 𝑡 =  0. 4 

Figure 3.5: Velocity profile for different values of 𝑦 and 𝑅 at 𝑀 =  5, 𝛼 =  0. 5, 𝑃𝑟 =  7, 𝑆𝑐 =

 0. 66, 𝐺𝑚 =  4, 𝐺𝑟 =  5, 𝐾𝑟 =  5, 𝐻 =  3, 𝑘 =  0. 8 𝑎𝑛𝑑 𝑡 =  0. 4 

Figure 3.6: Temperature profile for different values of 𝑦 and 𝑅 at 𝑃𝑟 =  7, 𝐻 =  3 𝑎𝑛𝑑 𝑡 = 0. 4 

Figure 3.7: Velocity profile for different values of 𝑦 and 𝐻 at 𝑀 =  5, 𝛼 =  0. 5, 𝑃𝑟 =  7, 𝑆𝑐 =

 0. 66, 𝐺𝑚 =  4, 𝐺𝑟 =  5, 𝐾𝑟 =  5, 𝑅 =  5, 𝑘 =  0. 8 𝑎𝑛𝑑 𝑡 =  0. 4 

Figure 3.8: Temperature profile for different values of 𝑦 and 𝐻 at 𝑃𝑟 =  7, 𝑅 =  5 𝑎𝑛𝑑 𝑡 =  0. 4 

Figure 3.9:

  

Velocity profile for different values of 𝑦 and 𝐾𝑟 at 𝑀 =  5, 𝛼 =  0. 5, 𝑃𝑟 =  7, 𝑆𝑐 =

 0. 66, 𝐺𝑚 =  4, 𝐺𝑟 =  5, 𝐻 =  3, 𝑅 =  5, 𝑘 =  0. 8 𝑎𝑛𝑑 𝑡 =  0. 4 

Figure 3.10: Concentration profile for different values of 𝑦 and 𝐾𝑟 at 𝑆𝑐 =  0. 66, 𝑎𝑛𝑑 𝑡 =  0. 4. 

Figure 4.1: Physical sketch of the problem 

Figure 4.2: ℎ curve for 𝑓′′(0) 

Figure 4.3: ℎ curve for θ′(0)  

Figure 4.4: ℎ curve for 𝐶′(0) 

Figure 4.5: Velocity Profile for Different value of 𝑀 at 𝑘 =  0.5, 𝐺𝑟 =  1, 𝛾 =  0.7, 𝑃𝑟 =  0. 71,

𝑆𝑟 =  3, 𝐷𝑓 =  1, 𝑆𝑐 =  0.22, 𝑅 =  0.2, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 4.6: Velocity Profile for Different value of 𝛾 at at 𝑀 =  0.5, 𝑘 = 0.5, 𝐺𝑟 =  1, 𝐺𝑚 =  1,  

𝑃𝑟 =  0. 71, 𝑆𝑟 =  3, 𝐷𝑓 =  1, 𝑆𝑐 =  0.22, 𝑅 =  0.2, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 4.7: Velocity Profile for Different value of 𝐺𝑟 at at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑚 =  1,  

𝑃𝑟 =  0. 71, 𝑆𝑟 =  3, 𝐷𝑓 =  1, 𝑆𝑐 =  0.22, 𝑅 =  0.2, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 4.8: Velocity Profile for Different value of 𝐺𝑚 at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑟 =  1,  

𝑃𝑟 =  0. 71, 𝑆𝑟 =  3, 𝐷𝑓 =  1, 𝑆𝑐 =  0.22, 𝑅 =  0.2, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 4.9: Temperature Profile for values of 𝑅 at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑟 =  1, 𝐺𝑚 =

1, 𝑃𝑟 =  0. 71, 𝑆𝑟 =  3, 𝐷𝑓 =  1, 𝑆𝑐 =  0.22, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 
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Figure 4.10: Temperature Profile for values of 𝐷𝑓 at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑟 =  1, 𝐺𝑚 =

1, 𝑃𝑟 =  0. 71, 𝑆𝑟 =  3, 𝑅 = 0.2, 𝑆𝑐 =  0.22, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 4.11: Concentration Profile for values of 𝐷𝑓 at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑟 =  1, 𝐺𝑚 =

1, 𝑃𝑟 =  0. 71, 𝑆𝑟 =  3, 𝑅 = 0.2, 𝑆𝑐 =  0.22, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 4.12: Temperature Profile for values of 𝑆𝑟 at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑟 =  1, 𝐺𝑚 =

1, 𝑃𝑟 =  0. 71, 𝐷𝑓 = 1, 𝑅 = 0.2, 𝑆𝑐 =  0.22, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 4.13: Concentration Profile for values of 𝑆𝑟 at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑟 =  1, 𝐺𝑚 =

1, 𝑃𝑟 =  0. 71, 𝐷𝑓 =  1, 𝑅 = 0.2, 𝑆𝑐 =  0.22, 𝐾𝑟 =  0.2 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 4.14: Temperature Profile for values of 𝐻 at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑟 =  1, 𝐺𝑚 =

1, 𝑃𝑟 =  0. 71, 𝑆𝑟 = 3, 𝐷𝑓 = 1, 𝑅 = 0.2, 𝑆𝑐 =  0.22 𝑎𝑛𝑑 𝐾𝑟 =  0.2 

Figure 4.15: Concentration Profile for values of 𝑆𝑟 at 𝑀 =  0.5, 𝑘 = 0.5, 𝛾 = 0.7, 𝐺𝑟 =  1, 𝐺𝑚 =

1, 𝑃𝑟 =  0. 71, 𝑆𝑟 = 3, 𝐷𝑓 =  1, 𝑅 = 0.2, 𝑆𝑐 =  0.22 𝑎𝑛𝑑 𝐻 =  0. 1 

Figure 5.1: Physical sketch of the problem 

Figure 5.2: The H-Curve of 𝑓”(0) for 7th & 8th HAM approximation at 𝑀 =  1.2, 𝑃𝑟 =  6.7, 𝑠 =

 0.01, 𝐵𝑖 = 0.1, 𝑁𝑏 =  0.2, 𝑁𝑡  =  0.2, 𝐿𝑒 =  0.5, 𝐾 =  0.05, 𝐾𝑟 = 0.2, 𝑅 = 2.0 

Figure 5.3: 𝑓′ for 𝜂  and K  at  𝑀 = 1.2, 𝑠 = 0.01, 𝑃𝑟 = 6.7, 𝑁𝑏 = 0.2, 𝑅 = 2.0, 𝑁𝑡 = 0.2,

𝐿𝑒 = 0.5, 𝐾𝑟 = 0.2, 𝐵𝑖 = 1.0 

Figure 5.4: 𝑓′ for 𝜂 and   𝑀 at  𝐾 = 0.05, 𝐵𝑖 = 0.1, 𝑠 = 0.01, 𝑃𝑟 = 6.7, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2,

𝐿𝑒 = 0.5, 𝐾𝑟 = 0.2, 𝑅 = 2.0 

Figure 5.5: 𝑓′ for 𝜂 and 𝑠  at  𝑀 = 0.4, 𝐿𝑒 = 0.5, 𝑃𝑟 = 6.7, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2, 𝐵𝑖 = 0.1,

𝐾 = 0.05, 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.6: 𝜃 for 𝜂 𝑎𝑛𝑑  𝐾𝑟 at 𝑀 = 1.2, 𝑠 = 0.01, 𝑁𝑡 = 0.2, 𝑁𝑏 = 0.2, 𝐿𝑒 = 0.5, 𝐾 = 0.05,

𝑃𝑟 = 6.7, 𝐵𝑖 = 0.1, 𝑅 = 2.0 

Figure 5.7: 𝜃 for 𝜂 𝑎𝑛𝑑  𝐾𝑟 at 𝑀 = 1.2, 𝑠 = 0.01, 𝑁𝑡 = 0.2, 𝑁𝑏 = 0.2, 𝐿𝑒 = 0.5, 𝐾 = 0.05,

𝑃𝑟 = 6.7, 𝐵𝑖 = 0.1, 𝑅 = 2.0. 

Figure 5.8: 𝜃 for 𝜂 𝑎𝑛𝑑  𝐾 at 𝑀 = 1.2, 𝐵𝑖 =  0.1, 𝑠 = 0.01, 𝑁𝑡 = 0.2, 𝑁𝑏 = 0.2, 𝐿𝑒 =

0.5, 𝑃𝑟 = 6.7, 𝐾𝑟 = 0.2 , 𝑅 = 2.0. 

Figure 5.9: 𝜃 for 𝜂 𝑎𝑛𝑑  𝑀 at 𝐿𝑒 = 0.5, 𝐵𝑖 = 0.1, 𝑠 = 0.01, 𝑁𝑡 = 0.2, 𝑁𝑏 = 0.2, 𝐾 = 0.05,

𝑃𝑟 = 6.7, 𝐾𝑟 = 0.2, 𝑅 = 2.0. 
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Figure 5.10: 𝜃 for 𝜂 𝑎𝑛𝑑  𝑁𝑏 at 𝑀 = 1.2, 𝐵𝑖 = 0.1, 𝑠 = 0.01, 𝑁𝑡 = 0.2, 𝐿𝑒 = 0.5, 𝐾 = 0.05,

𝑃𝑟 = 6.7, 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.11: 𝜃 for 𝜂 𝑎𝑛𝑑 𝑅 at  𝑀 = 1.2, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2, 𝐿𝑒 = 0.5, 𝐾 = 0.05,

𝑃𝑟 = 6.7, 𝑠 = 0.01 , 𝐾𝑟 = 0.2. 

Figure 5.12: 𝜃 for 𝜂 𝑎𝑛𝑑  𝑁𝑡 at  𝑀 = 1.2, 𝐵𝑖 = 0.1, 𝑠 = 0.01, 𝑁𝑏 = 0.2, 𝐿𝑒 = 0.5, 𝐾 = 0.05,

𝑃𝑟 = 6.7, 𝐾𝑟 = 0.2 , 𝑅 = 2.0. 

Figure 5.13: 𝜃 for 𝜂 𝑎𝑛𝑑  𝑃𝑟 at 𝑀 = 1.2, 𝐵𝑖 = 0.1, 𝑠 = 0.01, 𝑁𝑡 = 0.2, 𝐿𝑒 = 0.5, 𝐾 = 0.05,

𝑁𝑏 = 0.2, 𝐾𝑟 = 0.2 , 𝑅 = 2.0. 

Figure 5.14: 𝜃 for 𝜂 𝑎𝑛𝑑  𝑠  at 𝑀 = 1.2, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2, 𝐿𝑒 = 0.5, 𝐾 = 0.05,

𝑃𝑟 = 6.7, 𝐾𝑟 = 0.2 , 𝑅 = 2.0. 

Figure 5.15: 𝐶 for 𝜂 𝑎𝑛𝑑 𝐵𝑖   at 𝑀 = 1.2, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2, 𝐿𝑒 = 0.5, 𝐾 = 0.05, 𝑃𝑟 = 6.7,

𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.16: 𝐶 for 𝜂 𝑎𝑛𝑑  𝐾𝑟  at 𝐿𝑒 = 0.5, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2,   𝐾 = 0.05, 𝑃𝑟 = 6.7,

𝑠 = 0.01 , 𝑀 = 1.2, 𝑅 = 2.0. 

Figure 5.17: 𝐶 for 𝜂 𝑎𝑛𝑑 𝐾   at 𝑀 = 1.2, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2, 𝐿𝑒 = 0.5, 𝑃𝑟 = 6.7,

𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.18: 𝐶 for 𝜂 𝑎𝑛𝑑 Le  at 𝑀 = 1.2, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2,   𝐾 = 0.05, 𝑃𝑟 = 6.7,

𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.19: 𝐶 for 𝜂 𝑎𝑛𝑑 Le  at 𝑀 = 1.2, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2,   𝐾 = 0.05, 𝑃𝑟 = 6.7,

𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.20: 𝐶 for 𝜂 𝑎𝑛𝑑 𝑁𝑏  at 𝐿𝑒 = 0.5, 𝐵𝑖 = 0.1, 𝑀 = 1.2, 𝑁𝑡 = 0.2,   𝐾 = 0.05, 𝑃𝑟 = 6.7,

𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.21: 𝐶 for 𝜂 𝑎𝑛𝑑  𝑅  at Le = 0.5, Bi = 0.1, Nb = 0.2, Nt = 0.2,   K = 0.05, 𝑃𝑟 = 6.7,

𝑠 = 0.01 , M = 1.2, 𝐾𝑟 = 0.2 

Figure 5.22: 𝐶 for 𝜂 𝑎𝑛𝑑 𝑁𝑡  at 𝐿𝑒 = 0.5, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑀 = 1.2,   𝐾 = 0.05, 𝑃𝑟 = 6.7,

𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.23: 𝐶 for 𝜂 𝑎𝑛𝑑 𝑃𝑟  at 𝐿𝑒 = 0.5, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2,   𝐾 = 0.05, 𝑀 = 1.2,

𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.24: 𝐶 for 𝜂 𝑎𝑛𝑑 s  at 𝐿𝑒 = 0.5, 𝐵𝑖 = 0.1, 𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2,   𝐾 = 0.05, 𝑃𝑟 = 6.7,

𝑀 = 1.2 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 
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Figure 5.25: Effect of Viscoelastic parameter 𝐾 on Skin friction coefficient at   𝐿𝑒 = 0.5, 𝐵𝑖 = 0.1,

𝑁𝑏 = 0.2, 𝑁𝑡 = 0.2, 𝑃𝑟 = 6.7, 𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.26: Effect of Brownian motion parameter  𝑁𝑏 on the Nusselt number at   𝐿𝑒 = 0.5, 𝐵𝑖 =

0.1, 𝑀 = 1.2,   𝐾 = 0.05, 𝑃𝑟 = 6.7, 𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 5.27: Effect of Brownian motion parameter 𝑁𝑏 on Sherwood number at   𝐿𝑒 = 0.5, 𝐵𝑖 = 0.1,

𝑀 = 1.2,   𝐾 = 0.05, 𝑃𝑟 = 6.7, 𝑠 = 0.01 , 𝐾𝑟 = 0.2, 𝑅 = 2.0. 

Figure 6.1: Physical sketch of the problem 

Figure 6.2: h-curve of 𝑓′′(𝜂), 𝑔′(𝜂)and 𝜃′(𝜂) 

Figure 6.3: h-curve of 𝐶′(𝜂) 

Figure 6.4: 𝑓(𝜂) for 𝑀 at  𝛾 = 1, 𝑘1 = 0.5, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.5: 𝑓′(𝜂) for M at 𝛾 = 1, 𝑘1 = 0.5, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.6: 𝑔(𝜂) for M at  𝛾 = 1, 𝑘1 = 0.5, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.7: 𝑓(𝜂) for 𝛾 at  𝑀 = 0.1, 𝑘1 = 0.5, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.8: 𝑓′(𝜂) for 𝛾 at 𝑀 = 0.1, 𝑘1 = 0.5, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 =

0.1, 𝑆𝑐 = 0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.9: 𝑔(𝜂) for 𝛾 at  𝑀 = 0.1, 𝑘1 = 0.5, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.10: 𝑓(𝜂) for 𝑘1 at  𝛾 = 1, 𝑀 = 0.1, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.11: 𝑓′(𝜂) for 𝑘1 at 𝛾 = 1, 𝑀 = 0.1, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.12: 𝑔(𝜂) for 𝑘1 at  𝛾 = 1, 𝑀 = 0.1, 𝑅𝑘 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.13: 𝑓(𝜂) for 𝑅𝑘 at  𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 
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Figure 6.14: 𝑓′(𝜂) for 𝑅𝑘 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.15: 𝑔(𝜂) for 𝑅𝑘 at  𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.16: 𝜃(𝜂) for 𝑃𝑟 at 𝛾 = 1, 𝑘1 = 0.5, 𝑀 = 0.1, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 = 0.22, 𝐷𝑓 =

1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.17: 𝐶(𝜂) for 𝑃𝑟 at 𝛾 = 1, 𝑘1 = 0.5, 𝑀 = 0.1, 𝑅𝑒 = 1, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 = 0.22, 𝐷𝑓 =

1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.18: 𝑓(𝜂) for 𝑅𝑒 at  𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑅𝑘 = 0.5, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.19: 𝑓′(𝜂) for 𝑅𝑒 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑅𝑘 = 0.5, 𝑁𝑡 = 0.1, 𝑁𝑏 =

0.1, 𝑆𝑐 = 0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.20: 𝑔(𝜂) for 𝑅𝑒 at  𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑅𝑘 = 0.5, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.21: 𝜃(𝜂) for  𝑅𝑒 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.22: 𝐶(𝜂) for  𝑅𝑒 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.23: 𝜃(𝜂) for 𝑁𝑏 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑅𝑒 = 1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.24: 𝐶(𝜂) for 𝑁𝑏 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑅𝑒 = 1, 

 𝑆𝑐 = 0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5. 

Figure 6.25: 𝜃(𝜂) for  𝑁𝑡 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.26: 𝐶(𝜂) for 𝑁𝑡 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑃𝑟 = 10, 𝑅𝑒 = 1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝐷𝑓 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.27: 𝜃(𝜂) for  𝑆𝑐 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑅𝑒 = 1, 𝐷𝑓 =

1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.28: 𝐶(𝜂) for 𝑆𝑐 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑅𝑒 = 1, 𝐷𝑓 =

1 𝑎𝑛𝑑 𝑅 = 5 



XXIV 
 

Figure 6.29: 𝜃(𝜂) for 𝐷𝑓 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1,  𝑁𝑏 = 0.1, 𝑆𝑐 = 0.22,

𝑅𝑒 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.30: 𝐶(𝜂) for  𝐷𝑓 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝑅𝑒 = 1 𝑎𝑛𝑑 𝑅 = 5 

Figure 6.31: 𝜃(𝜂) for  𝑅 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝑅𝑒 = 1 𝑎𝑛𝑑 𝐷𝑓 = 1 

Figure 6.32: 𝐶(𝜂) for  𝑅 at 𝛾 = 1, 𝑀 = 0.1, 𝑘1 = 0.5, 𝑃𝑟 = 10, 𝑃𝑟 = 10, 𝑁𝑡 = 0.1, 𝑁𝑏 = 0.1, 𝑆𝑐 =

0.22, 𝑅𝑒 = 1 𝑎𝑛𝑑 𝐷𝑓 = 1 

Figure 7.1: Physical sketch of the problem. 

Figure 7.2: ℎ -curve of 𝑓′′(𝜂) 

Figure 7.3: h-curve of 𝑔′(𝜂) 

Figure 7.4: h-curve of 𝜃′(𝜂) 

Figure 7.5: h-curve of 𝐶′(𝜂) 

Figure 7.6: 𝑓(𝜂) for different values of 𝑘1 

Figure 7.7: 𝑓′(𝜂) for different values of 𝑘1 

Figure 7.8: 𝑔(𝜂) for different values of 𝑘1 

Figure 7.9: 𝑓(𝜂) for different values of 𝑀 

Figure 7.10: 𝑓′(𝜂) for different values of 𝑀 

Figure 7.11: 𝑔(𝜂) for different values of 𝑀 

Figure 7.12: 𝑓(𝜂) for different values of 𝐾𝑟 

Figure 7.13: 𝑓′(𝜂) for different values of 𝑅𝑘 

Figure 7.14: 𝑔(𝜂) for different values of 𝑅𝑘 

Figure 7.15: 𝜃(𝜂) for different values of 𝑁𝑏 

Figure 7.16: 𝐶(𝜂) for different values of 𝑁𝑏 

Figure 7.17: 𝜃(𝜂) for different values of 𝑅 

Figure 7.18: 𝐶(𝜂) for different values of 𝑅 

Figure 7.19: 𝜃(𝜂) for different values of 𝑁𝑡 

Figure 7.20: 𝐶(𝜂) for different values of 𝑁𝑡 

Figure 7.21: 𝜃(𝜂) for different values of 𝜑 

Figure 7.22: 𝐶(𝜂) for different values of 𝜑 
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Figure 7.23: 𝜃(𝜂) for different values of 𝑃𝑟 

Figure 7.24: 𝐶(𝜂) for different values of 𝑃𝑟 

Figure 7.25: 𝜃(𝜂) for different values of 𝑆𝑐 

Figure 7.26: 𝐶(𝜂) for different values of 𝑆𝑐 

Figure 7.27: Skin Friction Coefficient 𝐶𝑓 for different values of 𝑘1 

Figure 7.28: Skin Friction Coefficient 𝐶𝑓 for different values of 𝑅𝑘 

Figure 7.29: Skin Friction Coefficient 𝐶𝑓 for different values of 𝜑 

Figure 7.30: Nusselt Number variation 𝑁𝑢 for different values of 𝑁𝑏 

Figure 7.31: Nusselt Number variation 𝑁𝑢 for different values of 𝑅. 

Figure 7.32: Nusselt Number variation 𝑁𝑢 for different values of 𝑁𝑡 

Figure 7.33: Nusselt Number variation 𝑁𝑢 for different values of 𝜑 

Figure 7.34: Sherwood Number variation 𝑆ℎ for different values of 𝑅𝑘 

Figure 7.35: Sherwood Number variation 𝑆ℎ for different values of 𝑁𝑏 

Figure 7.36: Sherwood Number variation 𝑆ℎ for different values of 𝑁𝑡 

Figure 7.37: Sherwood Number variation 𝑆ℎ for different values of 𝑆𝑐 

 

  

  

             

     

 


