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SEM: II - THEORY EXAMINATION (2023 - 2024)  

Subject: Linear Algebra
   Time: 3 Hours    Max. Marks: 100
General Instructions:
IMP: Verify that you have received the question paper with the correct course, code, branch etc. 
1. This Question paper comprises of three Sections -A, B, & C. It consists of Multiple Choice 
Questions (MCQ’s) & Subjective type questions. 
2. Maximum marks for each question are indicated on right -hand side of each question. 
3. Illustrate your answers with neat sketches wherever necessary. 
4. Assume suitable data if necessary. 
5. Preferably, write the answers in sequential order. 
6. No sheet should be left blank. Any written material after a blank sheet will not be 
evaluated/checked.

                                                                        SECTION A                                                                         20

1. Attempt all parts:- 

1-a.             (CO1) 1

(a)

(b) 

(c) 

(d) 

1-b. 1

(a) 

(b) 

(c) 

(d) 

1-c. 1

.
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(a) Linearly dependent

(b) Linearly independent

(c) consisitent

(d) none of these

1-d. A system of a non homogeneous linear equation AX=B  having n unknown and 
rank of augmented matrix is r, always has a unique solution if  (CO2)

1

(a) 

(b) 

(c) 

(d) 

1-e. Let T be a function from F3 into F3 then range of linear transformation T(a, b, c) 
= (a-b+2c, 2a+b, -a-2b+2c) is    (CO3)

1

(a) (1, 1, 0), (1, 2, 3), (1, 2, -1)

(b) (1, 1, 1), (1, 2, 3), (1, -2, -1)

(c) (1, -1, 0), (1, 2, -3), (1, 2, -1)

(d) None of these

1-f. Two vectors α and β are orthogonal if and only if     (CO3) 1

(a) 

(b) 

(c) 

(d) 

1-g. If the eigen value of A is 2, then the eigen values of     are  (CO 4) 1

(a) 22

(b) 21

(c) 19

(d) None of these

1-h. If      then which is correct?                (CO 4) 1

(a) 

(b) 

(c) 

(d) None of these

1-i. 1

(a) 

.
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(b) 

(c) 

(d) 

1-j. 1

(a) 

(b) 

(c) 

(d) 

2. Attempt all parts:-

2.a. 2

2.b. 2

2.c. 2

2.d.

Find the product of eigen values of the matrix     .    (CO 4)

2

2.e. Define principal component analysis method. (CO5) 2
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3. Answer any five of the following:-

3-a. 6

3-b. 6

3-c. Test the consistency of system of equation 10y+3z=0, 3x+3y+z=0,  2x-3y-z=5,  
 x+2y=4. (CO2)

6

3-d. 6

3.e. If u and v are vectors in a real inner product space. If II u II= II v II then u-v and 
u+v are orthogonal. (CO-3)

6

3.f.

Find the eigen values  of     where    .           (CO 4)

6

.
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3.g. 6
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4. Answer any one of the following:-

4-a. 10

4-b. 10

5. Answer any one of the following:-

5-a. 10

5-b. 10

6. Answer any one of the following:-

6-a. Apply Gram- Schmidt process to transform the basis {(1,1,1), (0,1,1), (0,0,1)} into 
an orthonormal basis.(CO3)

10

6-b. If W1 and W2 are  subspaces of the vector space R4(R) generated by  
S1={(1,1,0,-1), (1,2,3,0), (2,3,3,-1)}, S2={(1,2,2,-2), (2,3,2,-3), (1,3,4,-3)} respectively, 
Determine-                                                                                                              (CO3) 
(a) dim(W1 + W2 ) 
(b) dim(W1 ∩ W2 )

10

7. Answer any one of the following:-

7-a.

Find the eigen values and eigen vectors  of        .      (CO4)

10

7-b. Show that the mapping       defined as      is a linear 
transformation.    (CO4)                               

10

8. Answer any one of the following:-

.
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8-a. 10

8-b. 10
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