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19MA101 – ENGINEERING MATHEMATICS I 

UNIT – I  

 PART A 

 

 

1. Find the sum and product of the Eigen values if the characteristic equation of the 

 3 x 3 matrix is 0367 23 =+−   

2. State cayley Hamilton theorem. 

3. Find the nature of the quadratic form 3221

2

3

2

2

2

1 222 xxxxxxx +−++ . 

4. What is the nature of the quadratic form 222 zyx ++  

5. If the sum of two Eigen values and the trace of the matrix  A are equal then  find A  

6. Find the Eigen value of a matrix 
















−

−−

−

520

262

027

corresponding to the Eigen vector T)424( −−  

7. Discuss the nature of the quadratic form xyzyx 2232 222 +++  

8. The product of two Eigen values of (
6 −2 2
−2 3 −1
2 −1 3

) is 16. Find the third eigen value of A. 

9. Write down the Quadratic form corresponding to the matrix A=[
0 5 −1
5 1 6
−1 6 2

] 

10. Can A=(
1 0
0 1

) be diagonalized? Why?  

11. Using Cayley Hamilton theorem to find (A4-4A3-5A2+A+2I) when A= (
1 2
4 3

). 

12. Check whether the matrix B is orthogonal? Justify. B = (
𝑐𝑜𝑠𝜃 𝑠𝑖𝑛𝜃 0
−𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃 0
0 0 1

) 

                                                                 Part-B 

1. Using Cayley – Hamilton theorem find 𝐴4 for the matrix  

















−

−−

−

211

121

212

.   (8) 

2. Using Cayley – Hamilton theorem find 
1−A ,where

















−

−−=

126

216

227

A

          

(8) 

3. If 

















−

−−

−

=

311

151

113

A Verify Cayley – Hamilton theorem hence find 
1−A .        (8) 

4. Show that

















=

211

010

112

A satisfies its own characteristic equation and hence find its inverse.                

(8) 



5. Find the eigen values and eigen vectors of 

















−

−−

−

520

262

027

                        

(8) 

6. Find the eigen values and eigen vectors of 

















−−

−−

−−

6410

527

7411

  (8) 

7. Find the eigen values and eigen vectors of 

















−

−−

−

312

132

226

                            

(8) 

8. Find the eigen values and eigen vectors of 

















221

131

122

                                         

(8)                                                                                                  

9. Reduce the quadratic form yxzxyzzyx 222353 222 −+−++ to the canonical form through 

orthogonal transformation.             (16) 

10. Reduce the quadratic form 6x1
2+3x2

2+3x3
2-4x1x2-2x2x3+4x3x1  to the canonical form 

through orthogonal transformation. Find index ,signature and nature of the quadratic 

form. (16) 

11. Reduce the quadratic form zxyzxyzyx 6225 222 +++++  to the canonical form and hence find 

its rank.  (16) 

12. Reduce the quadratic form 10x2+2y2+5z2+6yz -10zx-4xy to the canonical form 

through orthogonal transformation.Find index ,signature and nature of the quadratic form. (16) 

13. Reduce the matrix  

















−

−

−−

535

322

5210

to diagonal form.  (16) 

14. Reduce the matrix   

















−

−−

−

312

132

226

to diagonal form.  (16) 

15. Reduce the matrix  

















−

−−

−

311

151

113

to diagonal form.  (16) 

16. Reduce the matrix  

















−

−−

−

342

476

268

to diagonal form.  (16) 

 

UNIT – II  

 PART A 

1. Describe convergence sequence. 

2. Find the nature of the series 1+2+3+4+........+n+... 

3. Define Bounded sequence 

4. Define oscillating sequence with example. 

5. Define monotonic sequence  



6. Define comparison test. 

7. Define D’ Alembert’s ratio test. 

8. sTest the convergence for the sequence {
1

𝑛
}
𝑛=1

𝑛=∞

 

 

  PART B 

1. Show that the direct summation of n terms that the series  
1

1.2
+

1

2.3
+

1

3.4
+⋯ is 

convergent. 

2. Using comparison test, examine the  convergence of the series +++ ....
5

3.2.1

1

5.4.34.3.2

3
 . 

3. Using comparison test, examine the  convergence of the series +++ ....
10

5.3.1

6

9.7.57.5.3

8
 

4. Using comparison test, examine the  convergence of the series +++ ....
4.3

5.4.3

2.1

7.6.56.5.4

3.2
 

5. Using D’ Alembert’s ratio test, examine the convergence or divergence of the series    

  x+2x2+3x3+..... 

6. Test the convergence of the series +


+


+
 161310

9

13107

4

1074

1
 

7. Test the convergence of the series +


+


+
 433221

32 xxx
 

8. Test the convergence of the series +
+

+
+

+
+ 32 21

3

21

2

21

1
 

9. Test the convergence of the series ..........
13.10.7

9.6.3

10.7

6.3

7

3
1 32 ++++ xxx   

    by D’ Alembert’s ratio test 

10. Test the convergence of the series  ∑
𝑛

𝑛2+1
𝑥𝑛, 𝑥 > 0∞

𝑛=1 . 

 

 

 

 

 

 


