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Model Question Paper-I 

 

USN           
 

  

 

Fourth Semester B.E./B.Tech. Degree Examination 
 

Advanced Mathematics-II 

(Common to 2002/2006/2010/2015/2017/2018 Schemes and Common to all Branches) 
 

TIME: 03 Hours    

 

 Max.  Marks: 100 

   Note:  01. Answer any FIVE full questions. 

02. Mathematics formulae handbook is allowed. 

 

Questions Marks 

Q.01 

a Find the sine of the angle between 𝑎⃗ = 2𝑖̂ − 2𝑗̂ + 𝑘̂ and 𝑏⃗⃗ = 𝑖̂ − 2𝑗̂ + 2𝑘̂. 06 

b 

Prove that the position vectors of the points 𝐴, 𝐵, 𝐶 and 𝐷 represented by 

the vectors −𝑗̂ − 𝑘̂ , 4𝑖̂ + 5𝑗̂ + 𝑘̂, 3𝑖̂ + 9𝑗̂ + 4𝑘̂ and −4𝑖̂ + 4𝑗̂ + 4𝑘̂ 

respectively are coplanar. 

06 

c Prove that [𝑎⃗ − 𝑏⃗⃗, 𝑏⃗⃗ −  𝑐, 𝑐 −  𝑎⃗] = 0. 08 

Q.02 

a 

Find the unit normal vector to both the vectors     4𝑖̂ − 𝑗̂ + 3𝑘̂   and  

−2𝑖̂ + 𝑗̂ − 2𝑘̂. 
06 

b 
Find the value of 𝜆 so that the vectors 𝑎⃗ = 2𝑖̂ − 3𝑗̂ + 𝑘̂, 𝑏⃗⃗ = 𝑖̂ + 2𝑗̂ − 3𝑘̂ 

and 𝑐 = 𝑗̂ + 𝜆𝑘̂ are coplanar. 
06 

c 

Show that the position vectors of the vertices of a triangle 2𝑖̂ − 𝑗̂ + 𝑘̂, 𝑖̂ −

3𝑗̂ − 5𝑘̂    and 3𝑖̂ − 4𝑗̂ − 4𝑘̂ from a right-angled triangle. 
08 

Q.03 

a 

A particle moves along the curve 𝑥 = 𝑡3 + 1,   𝑦 = 𝑡2, 𝑧 = 2𝑡 + 3 where t 

is the time. Find the components of velocity and acceleration at 𝑡 = 1 in the 

direction of  𝑖 + 𝑗 + 3𝑘. 

06 

b 

Find the directional derivative of 𝑓(𝑥, 𝑦, 𝑧) = 𝑥𝑦3 + 𝑦𝑧3at the point 

(2, −1, 1) in the direction of the vector  𝑖⃗⃗ ⃗ + 2𝑗⃗⃗⃗⃗ +  2𝑘⃗⃗ ⃗⃗⃗. 
06 

c 

Find the constants 𝑎, 𝑏, 𝑐 so that the vector field 𝐹 ⃗⃗⃗⃗ = (𝑥 + 2𝑦 + 𝑎𝑧)𝑖 ⃗⃗ +

(𝑏𝑥 − 3𝑦 − 𝑧)𝑗 ⃗⃗⃗ + (4𝑥 + 𝑐𝑦 + 2𝑧)𝑘 ⃗⃗⃗ ⃗ is irrotational. 
08 

Q.04 

a 

Find the angle between the surfaces  𝑥2 + 𝑦2 + 𝑧2 = 9 , 𝑥2 + 𝑦2 − 𝑧 = 3 

at the point (2, -1, 2). 
06 

b If 𝐹 ⃗⃗⃗⃗ = (𝑥 + 𝑦 + 1)𝑖 ⃗⃗ + 𝑗 ⃗⃗⃗ − (𝑥 + 𝑦)𝑘 ⃗⃗⃗ ⃗ then prove that 𝐹 ⃗⃗⃗⃗ ∙ 𝑐𝑢𝑟𝑙𝐹 ⃗⃗⃗⃗ = 0. 06 

c Find 𝑑𝑖𝑣𝐹⃗ and 𝐶𝑢𝑟𝑙 𝐹⃗ where 𝐹 ⃗⃗⃗⃗ = 𝑔𝑟𝑎𝑑(𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧). 08 



MATDIP401/41 

Page 02 of 04 
 

Q.05 

a Solve: (𝐷4 + 2𝐷3 − 5𝐷2 − 6𝐷)𝑦 = 0, where 𝐷 =
𝑑

𝑑𝑥
. 06 

b Solve 
𝑑2𝑦

𝑑𝑥2
− 4

𝑑𝑦

𝑑𝑥
+ 4𝑦 = 𝑒2𝑥. 06 

c Solve (𝐷2 + 3𝐷 + 2)𝑦 = 𝑠𝑖𝑛2𝑥, where 𝐷 =
𝑑

𝑑𝑥
. 08 

Q.06 

a Solve: (𝐷2 + 6𝐷 + 9)𝑦 = 0, where 𝐷 =
𝑑

𝑑𝑥
. 06 

b Solve 
𝑑2𝑦

𝑑𝑥2
+ 4

𝑑𝑦

𝑑𝑥
− 12𝑦 = 𝑒−2𝑥. 06 

c Solve 
𝑑2𝑦

𝑑𝑥2
+ 3

𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑐𝑜𝑠3𝑥. 08 

Q.07 

a Find the rank of the matrix [
5 3 14 4
0 1 2 1
1 −1  2 0

] by reducing to echelon form. 06 

b 

Solve 3𝑥 − 𝑦 + 2𝑧 = 12,   2 + 2𝑦 + 3𝑧 = 11, 2𝑥 − 2𝑦 − 𝑧 = 2 by Gauss 

elimination method. 
06 

c 

Test for consistency and solve 5𝑥 + 3𝑦 + 7𝑧 = 4, 3𝑥 + 26𝑦 + 2𝑧 = 9 , 

7𝑥 + 2𝑦 + 10𝑧 = 5. 
08 

Q.08 

a Find the rank of the matrix by elementary row transformation [
1 2 3
1 4 2
2 6 5

]. 06 

b 

Solve 2𝑥 + 𝑦 + 𝑧 = 10, 3𝑥 + 2𝑦 + 3𝑧 = 18, 𝑥 + 4𝑦 + 9𝑧 = 16 by Gauss 

elimination method.  
06 

c Find the Eigen values and one Eigen vector of the matrix [
 5 4
1   2

].  08 

 

***** 
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Model Question Paper-II 

 

USN           
 

  

 

Fourth Semester B.E./B.Tech. Degree Examination 
 

Advanced Mathematics-II 

(Common to 2002/2006/2010/2015/2018 Schemes and Common to all Branches) 
 

TIME: 03 Hours    

 

 Max.  Marks: 100 

   Note:  01. Answer any FIVE full questions. 

02. Mathematics formulae handbook is allowed. 

 

Questions Marks 

Q.01 

a 

Find the unit normal vector to both the vectors   4𝑖̂ − 𝑗̂ + 3𝑘̂   and 

 −2𝑖̂ + 𝑗̂ − 2𝑘̂. 
06 

b 

Show that the four points whose position vectors are 3𝑖̂ − 2𝑗̂ + 4𝑘̂ , 6𝑖̂ +

3𝑗̂ + 𝑘̂, 5𝑖̂ + 7𝑗̂ + 3𝑘̂ and 2𝑖̂ + 2𝑗̂ + 6𝑘̂  are coplanar. 
06 

c 

Show that the position vectors of the vertices of a triangle 2𝑖̂ − 𝑗̂ + 𝑘̂, 𝑖̂ −

3𝑗̂ − 5𝑘̂    and 3𝑖̂ − 4𝑗̂ − 4𝑘̂ from a right-angled triangle. 
08 

Q.02 

a Find the angle between the vectors 𝑎⃗ = 5𝑖̂ − 𝑗̂ + 𝑘̂ and 𝑏⃗⃗ = 2𝑖̂ − 3𝑗̂ + 6𝑘̂. 06 

b 

Find the constant 𝑎 so that the vectors 2𝑖̂ − 𝑗̂ + 𝑘̂, 𝑖̂ + 2𝑗̂ − 3𝑘̂ and 3𝑖̂ +

𝑎𝑗̂ + 5𝑘̂ are coplanar. 
06 

c Prove that [𝑎⃗ −  𝑏⃗⃗, 𝑏⃗⃗ −  𝑐, 𝑐 − 𝑎⃗] = 0. 08 

Q.03 

a 

Find the component of velocity and acceleration at t=2 on the curve 𝑟 =

(𝑡2 + 1)𝑖 + (4𝑡 − 3)𝑗 + (2𝑡2 − 6𝑡)𝑘 in the direction of 𝑖 + 2𝑗 + 2𝑘. 
06 

b Find 𝑑𝑖𝑣𝐹⃗ and 𝐶𝑢𝑟𝑙 𝐹⃗ where 𝐹 ⃗⃗⃗⃗ = 𝑔𝑟𝑎𝑑(𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧). 06 

c 
Show that 𝐹 ⃗⃗⃗⃗ = (2𝑥𝑦2 + 𝑦𝑧)𝑖 ⃗⃗ + (2𝑥2𝑦 + 𝑥𝑧 + 2𝑦𝑧2)𝑗 ⃗⃗⃗ + (2𝑦2𝑧 + 𝑥𝑦)𝑘 ⃗⃗⃗ ⃗ 

is a conservative force field (Irrotational). 
08 

Q.04 

a 

A particle moves along the curve 𝑥 = 𝑡3 + 1,   𝑦 = 𝑡2, 𝑧 = 2𝑡 + 3 where t 

is the time.  
06 

b 

Find the components of velocity and acceleration at 𝑡 = 1 in the direction 

of  𝑖 + 𝑗 + 3𝑘.Find the directional derivative of ∅ = 𝑥2𝑦𝑧 + 4𝑥𝑧2at the 

point (1, −2, −1) along 2  𝑖⃗⃗ ⃗ − 𝑗 −  2𝑘⃗⃗ ⃗⃗⃗. 

06 

c 
Show that 𝐹 ⃗⃗⃗⃗ = (−𝑥2 + 𝑦𝑧)𝑖 ⃗⃗ + (4𝑦 − 𝑧2𝑥)𝑗 ⃗⃗⃗ + (2𝑥𝑧 − 4𝑧)𝑘 ⃗⃗⃗ ⃗  

is solenoidal. 
08 
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Q.05 

a Solve: (𝐷3 − 2𝐷 + 4𝐷 − 8)𝑦 = 0, where 𝐷 =
𝑑

𝑑𝑥
. 06 

b Solve 
𝑑2𝑦

𝑑𝑥2
+ 4

𝑑𝑦

𝑑𝑥
− 12𝑦 = 𝑒−2𝑥. 06 

c Solve (𝐷2 + 5𝐷 + 6)𝑦 = 𝑠𝑖𝑛𝑥, where 𝐷 =
𝑑

𝑑𝑥
. 08 

Q.06 

a Solve 
𝑑3𝑦

𝑑𝑥3
− 3

𝑑2𝑦

𝑑𝑥2
+ 4

𝑑𝑦

𝑑𝑥
− 2𝑦 = 0. 06 

b Solve 
𝑑2𝑦

𝑑𝑥2
− 4

𝑑𝑦

𝑑𝑥
+ 4𝑦 = 𝑒2𝑥. 06 

c Solve 
𝑑2𝑦

𝑑𝑥2
− 4𝑦 = 𝑐𝑜𝑠𝑥.  08 

Q.07 

a Find the rank of the matrix by elementary row transformation [
1 1 1
2 2 2
3 3  3

]. 06 

b 

Solve 2𝑥 + 𝑦 + 𝑧 = 10, 3𝑥 + 2𝑦 + 3𝑧 = 18, 𝑥 + 4𝑦 + 9𝑧 = 16 by Gauss 

elimination method.  
06 

c 

Test for consistency and solve 𝑥 + 2𝑦 + 3𝑧 = 14 , 

 4𝑥 + 5𝑦 + 7𝑧 = 35,   3𝑥 + 3𝑦 + 4𝑧 = 21. 
08 

Q.08 

a Find the rank of the matrix by elementary row transformation [
1 2 3
1 4 2
2 6 5

] 06 

b 

Solve 2𝑥 + 5𝑦 + 7𝑧 = 52, 2𝑥 + 𝑦 − 𝑧 = 0𝑥 + 𝑦 + 𝑧 = 9by Gauss 

elimination method. 
06 

c Find the Eigen values and one Eigen vector of the matrix [
 4 3
2  9

]. 08 

 

***** 


