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1 The integrating factor of 𝑑𝑥
𝑑𝑦

− 𝑥𝑦 = 1 is 

1. 𝑒
𝑦2

2  

2. **𝑒−𝑦2

2  

3. 𝑒𝑦2 

4. 𝑒−𝑦2 

0.5 1 2 

2 The general solution of the differential equation  
𝑦𝑒𝑥𝑦𝑑𝑥 + (𝑥𝑒𝑥𝑦 + 2𝑦)𝑑𝑦 = 0 is, 

1. 𝑒𝑥𝑦 = 𝑐       
2. 𝑦2(1 + 𝑒𝑥𝑦) = 𝑐     
3. 2𝑒𝑥𝑦 + 𝑦2 = 𝑐     
4. ** 𝑒𝑥𝑦 + 𝑦2 = 𝑐  

 

0.5 1 2 

3 
The values of 𝑟 and 𝑠 for which the matrix  𝐴 = [

1    0            0
0 𝑟 − 2      2
0 𝑠 − 1 𝑟 + 2
0 0 3

]    has rank 

2 is 
1. 𝑟 = 2, 𝑠 = 2      
2. **  𝑟 = 2, 𝑠 = 1   
3.  𝑟 = −2, 𝑠 = 1      
4.  Cannot have rank 2 

0.5 4 2 

4 Which of the following statements is incorrect? 
1. Rank of an identity matrix of order 𝑛 is 𝑛. 
2. Rank of a matrix of order 𝑚 × 𝑛 is less than or equal to minimum of 𝑚 

and 𝑛. 
3. **Rank of a null matrix is 1. 
4. A matrix and its transpose are having the same rank.                     

0.5 4 3 

5 Using Gauss-Jacobi method, the first approximation to solution for following 
system of equation 

10𝑥 + 𝑦 − 𝑧 = 11.19 
       𝑥 + 10𝑦 + 𝑧 = 28.08 
−𝑥 + 𝑦 + 10𝑧 = 35.61 

with the initial approximation 𝑥0 = 𝑦0 = 𝑧0 = 0  is 
1. **𝑥 = 1.119, 𝑦 = 2.808, 𝑧 = 3.561 
2. 𝑥 = 1,   𝑦 = −1, 𝑧 = 1 
3. 𝑥 = 1.19, 𝑦 = 2.34, 𝑧 = 3.39 
4. 𝑥 = 1.23,   𝑦 = 2.34,   𝑧 = 3.45 

 

0.5 4 3 



6 The largest eigen value in the second iteration of power method for the 

following matrix  𝐴 = ⌈
2 −1 0

−1 2 −1
0 −1 2

⌉ with the initial eigen vector 

[1, 0 ,0]𝑇 is  
1. 2     
2. 1.5  
3. **2.5    
4. 2.10 

0.5 4 2 

7 The eigenvalues of a matrix 𝐴 = [2 1
0 4] are  

1. **2, 4  
2.  2, 2  
3. 2, -4   
4.  −2, 4 

0.5 4 3 

8 If the eigenvalues of a 2 × 2 matrix 𝐴 are 1
2
  and − 1

2
 then the determinant of 𝐴 

is ?  
1. 0 
2. 1

4
 

3. **− 1
4
 

4. 1 

0.5 4 2 

9 Which of the following is a subspace of the vector space 𝑉 = 𝔼2 𝑜𝑟 ℝ2? 
1. **The line 𝑦 = 𝑥. 
2. The line 𝑥 = 1. 
3. The line 𝑥 + 𝑦 = 1 
4. The first quadrant of ℝ2. 

 

0.5 5 2 

10 Which of the following set of vectors in ℝ3 is orthogonal? 
1. **𝑆 = {(1, 0, −1), (1, √2, 1), (1, −√2, 1)}.  
2. 𝑆 = {(1,1, −1), (2,3,1), (−1,0,1)}. 
3. 𝑆 = {(1,1,1), (1, −1,1), (1,0,0)} 
4. 𝑆 = {(1, −1,1), (1,0, −1), (−1, −1,0)}. 

0.5 5 3 

11 Show that the set S= {(𝟏, −𝟏, 𝟏), (𝟏, 𝟎, 𝟏), (𝟏, 𝟏, 𝟐)} is linearly independent 
in ℝ𝟑. Apply Gram-Schmidt orthogonalization process to the vectors in S to 
determine an orthonormal basis of  ℝ𝟑. 
Ans: 
Proving 𝑆 is linearly independent ……… 1 M 
 

4 5 3 



 

12 Find the eigen values and any two of the eigen vectors of the matrix 𝑨 =

[
𝟏 𝟏 −𝟑
𝟏 𝟓 𝟏
𝟑 𝟏 𝟏

]. 

 
Ans: 
Characteristic equation is −𝜆3 + 7𝜆2 − 18𝜆 + 48 = 0  ---------(1 M) 
implies 𝜆 = 5.31, 0.84 ± 2.88 𝑖 are the eigen values---------(1.5 M) 

Eigen vector corresponds to 𝜆 = 5.31 is 𝑥 = [
0.18
3.77

1
]---------(1.5 M) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 4 3 



13 Prove that a minimal spanning set of vectors in a vector space 𝑽 form a basis 
for 𝑽. 
 
 

 
 

 

3 5 4 

14 Check whether the set of vectors 𝑩 = {(𝟏, 𝟏, 𝟎), (𝟑, 𝟎, 𝟏), (𝟓, 𝟐, 𝟐)} form a 
basis for ℝ𝟑 or not. If so, then express the vector (𝟏, 𝟐, 𝟑) as a linear 
combination of the basis elements. 
Ans: 
Let 𝑣1 = (1, 1, 0), 𝑣2 =  (3, 0, 1), 𝑣3 = (5, 2, 2) with 
𝛼1𝑣1 + 𝛼2𝑣2 + 𝛼3𝑣3 = 0 then 

𝛼1 + 3𝛼2 + 5𝛼3 = 0 
𝛼1 + 0𝛼2 + 2𝛼3 = 0 
0𝛼1 + 𝛼2 + 2𝛼3 = 0 

 

|
1 3 5
1 0 2
0 1 2

| = −3 ≠ 0, therefore 𝐵 is linearly independent. ---------(1M) 

 
In an 𝑛 −dimensional vector space 𝑉, any linearly independent set 𝑆 of 𝑛 
vectors form a basis for 𝑉.  
So, 𝐵 forms a basis for ℝ3. ---------(0.5 M) 
 
Let (1,2,3) = 𝛼1𝑣1 + 𝛼2𝑣2 + 𝛼3𝑣3 then 

𝛼1 + 3𝛼2 + 5𝛼3 = 1 
𝛼1 + 0𝛼2 + 2𝛼3 = 2 
0𝛼1 + 𝛼2 + 2𝛼3 = 3 

implies 𝛼1 = − 14
3

; 𝛼2 = − 11
3

;  𝛼3 = 10
3

 ---------(1 M) 
(1, 2, 3) can be represented in terms of basis vectors as 
 (1, 2, 3) = − 14

3
(1, 1, 0) − 11

3
(3, 0, 1) + 10

3
(5, 2, 2) ---------(0.5 M) 

 

3 5 3 

15 Solve the differential equation  
𝐜𝐨𝐬 𝒚 𝒅𝒙 + (𝟐𝒙 𝐬𝐢𝐧 𝒚 − 𝐜𝐨𝐬𝟑 𝒚)𝒅𝒚 = 𝟎 

3 1 3 



 
16 Using Gauss elimination method, test the consistency and solve the system 

of linear equations. 
𝟐𝒙𝟏 + 𝒙𝟐 + 𝟐𝒙𝟑 + 𝒙𝟒 = 𝟔 

𝟔𝒙𝟏 − 𝟔𝒙𝟐 + 𝟔𝒙𝟑 + 𝟏𝟐𝒙𝟒 = 𝟑𝟔 
𝟒𝒙𝟏 + 𝟑𝒙𝟐 + 𝟑𝒙𝟑 − 𝟑𝒙𝟒 = −𝟏 

𝟐𝒙𝟏 + 𝟐𝒙𝟐 − 𝒙𝟑 + 𝒙𝟒 = 𝟏𝟎 
Ans: Equations are expressed in the matrix form as  

[

2 1 2 1
6 −6 6 12
4 3 3 −3
2 2 −1 1

] [

𝑥1
𝑥2
𝑥3
𝑥4

] = [

6
36
−1
10

] 

Writing the augmented form and using elementary row operations,  

[𝐴|𝑏] =  [

2 1 2 1 6
6 −6 6 12 36
4 3 3 −3 −1
2 2 −1 1 10

]  

𝑅2 → 𝑅2 − 3𝑅1; 𝑅3 → 𝑅3 − 2𝑅1; 𝑅4 → 𝑅4 − 𝑅1 gives, 

 [

2 1 2 1 6
0 −9 0 9 18
0 1 −1 −5 −13
0 1 −3 0 4

]  

𝑅2 → 𝑅2
−9

; 𝑅3 → 𝑅3 − 𝑅2; 𝑅4 → 𝑅4 − 𝑅2 gives,  [
2 1 2 1 6
0 1 0 −1 −2
0 0 −1 −4 −11
0 0 −3 1 6

]  

𝑅4 → 𝑅4 − 3𝑅3 gives,  [
2 1 2 1 6
0 1 0 −1 −2
0 0 −1 −4 −11
0 0 0 13 39

]  

Solving by the method of back substitution we have,  
𝑥4 = 3 

3 4 3 



−𝑥3 − 12 = −11 implies 𝑥3 = −1 
𝑥2 − 3 =  −2 implies 𝑥2 = 1 
And 2𝑥1 + 1 − 2 + 3 = 6 implies 𝑥1 = 2. 
Solution is 𝑥1 = 2, 𝑥2 − 1, 𝑥3 = −1, and 𝑥4 = 3. 

 
17 Using Gauss-Seidel method to find the approximate solution of the system 

of linear equations 
−𝒙 − 𝒚 + 𝟏𝟎𝒛 − 𝟐𝒖 = 𝟐𝟕 
−𝒙 − 𝒚 − 𝟐𝒛 + 𝟏𝟎𝒖 = −𝟗 

  𝟏𝟎𝒙 − 𝟐𝒚 − 𝒛 − 𝒖 = 𝟑 
 −𝟐𝒙 + 𝟏𝟎𝒚 − 𝒛 − 𝒖 = 𝟏𝟓  

by taking the initial approximation as 𝒙𝟎 = 𝒚𝟎 = 𝒛𝟎 = 𝒖𝟎 = 𝟎 . Carry out 3 
iterations and correct to 4 decimal places 

 

3 4 3 

18 Solve  𝒅
𝟒𝒚

𝒅𝒙𝟒 + 𝟔 𝒅𝟑𝒚
𝒅𝒙𝟑 + 𝟗 𝒅𝟐𝒚

𝒅𝒙𝟐 = 𝟎. 
Auxillary equation is , 𝑚4 + 6𝑚3 + 9𝑚2 = 0 

𝑚2(𝑚2 + 6𝑚 + 9) = 0 
𝑚 = 0,0, 𝑚 = 3,3 

C.F.= (𝑐1 + 𝑐2𝑡)𝑒0𝑡 + (𝑐3 + 𝑐4𝑡)𝑒3𝑡 

2 1 3 

 


