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Section 1

Engineering
Mathematics

Chapter 1: Linear Algebra: Matrices and determinants; Systems of linear equations;
Eigen values and Eigen vectors.

Chapter 2: Calculus: Limits, continuity and differentiability; Partial derivatives, maxima
and minima; Sequences and series; Test for convergence.

Chapter 3: Differential Equations: Linear and nonlinear first order ODEs, higher order ODEs
with constant coefficients; Cauchy’s and Euler’s equations; Laplace transforms.

Chapter 4: Probability and Statistics: Mean, median, mode and standard deviation;
Random variables; Poisson, normal and binomial distributions; Correlation and regression
analysis.

Chapter 5: Numerical Methods: Solution of linear and nonlinear algebraic equations;
Integration by trapezoidal and Simpson’s rule; Single step method for differential equations.






LINEAR ALGEBRA

CHAPTER

MULTIPLE CHOICE QUESTIONS (MCQ)

1. If3A-B= [i 2] and B = [3 g]then find the value of 8. The system of linear equation
- ax+y=2
matr3|x Aé 3 1 2x+3y=5
(1) [1 1] (2) [2 1] The system of linear equations in two variables shown
3) [3 1] () [1 2] above will have unique solutions, what is value of a?
1 2 3 1 (1)1 (2)2
) (3)3 (4)4
2. The eigen values of A= [g _4] are
(1) 2, -4 2)4,-8 9. What are the eigenvalues of the following matrix?
7 ’ 3 2
(3) 8, -4 (4) 4, -4 -
3+v41 5+v31
123 1) = (2) =
3. The determinant of the matrix (4 5 6]is 5+V41 3+v31
toe (3) = (4) =
(11 (2)0
(3)-1 (4)3 10. Which of the following matrix has eigen value 2, 3
2 1 2 0
wly als 5l
4. Write the number of all possible matrices of order 2 x 2 2 1 2 0
with each entry 1, 2 or 3. (3) [0 3] ) [3 —2]
(1) 32 (2) 49
(3) 36 (4) 81 11. If A is square matrix then orthogonality property
mandates
_ T _ T _
5. MatrixA= [0 2] will be skew-symmetric when p=? (1) A4 ! B (2) A4 0
p 0 (3) AAT = A1 (4) AAT = A?
(1) -2 (2)1/2
(3)-1/2 (4)2 2 101 —
12. If P= [3 4 and Q= [1 0] then Q" P" is
12 13
6. 1fA=[2 2], then 4%+ 24 will be @5 4] @], 3
25 18 21 24
(1) [35 34] ) [4 3] 1 3]
2) [15 18]
45 34 13. The matrix P given below
(3) [25 18] 013 0
45 34 -2 30 . o
4) [25 45] P= 00 6 1 the eigen value of P is given by
18 34 00 1 6
(1) 0,3,6,6
7. What islraznk of the matrix? (2)1,2,3,4
4 5 2 (3) 3141517
7 89 (4)1,2,5,7
(1)1 (2)2

(3)3 (4)4
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NUMERICAL ANSWER TYPE (NAT)

1. The negative eigen value of the following matrix is

(in integer)
5 5
5 =2
. . [2021 20227. .
2. The determinant of the matrix 2023 2024 is (in
integer)

3. The largest eigen value of the matrix [_31 2] is

(ininteger)

4. IfA= [i ;], then determinant of the A3 is

(ininteger)

5. If the sum & product of eigen values of 2x2 real matrix

[Z Z] are 4& -1 respectively, then |p] is (in
integer)
10 2k +57 . . .
6. If [3k 3 k45 is symmetric matrix, the value of k
is (in integer)
011
7. The rank of the matrix, M=|1 0 1|is
110
MULTIPLE CHOICE QUESTIONS (MCQ)
1 2 3 4 5 6 7 8 9 10
(3) (3) (2) (4) (4) (3) (2) (1) (3) (3)
11 12 13
(1) (4) (4)
NUMERICAL ANSWER TYPE (NAT)
1 2 3 4 5 6 7
-3 -2 5 1000 2 8 3
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SOLUTION
MULTIPLE CHOICE QUESTIONS (MCQ) 6.

Correct Answer is (3):

. . 3 2
1. Correct Answer is (3): Given, A= 5 4
Given A2+2A=[3 2113 2]+2[3 2
34—g=1"> 9 p=[* 3 5 4ll5 4 5 4
_[1 1]' _[2 5] =[9+10 6+8 +[6 4
:3A—[4 3]_[5 0] 15+20 10+16l 110 8
2 51711 1 =[19 14—]+[6 4]
:3A—[5 0]+[4 3] 35 26 10 8
111 2 5 _ [25 18
$3A—[5+4 0+3 45 34
“l142 145 = option (3) is correct.
=34 = [3 2
119 3 7. Correct Answer is (2):
> A= 3l3 6 Given,
3 1 123
= A= 1 2 [4 56
= option (3) is correct. 789
We take R; - R3; — 7R &R, » R, — 4R,
. 1 2 3]
2. Correct Ansvger |52(3). [0 _3 —6
Given,A:[O 4] 0 —6 — 121
: o . _ Next R; — R; — 2R,
By observing, matrix A is upper triangular matrix 1 2 37
So, diagonal entries are the required eigen value. 0 -3 —6
= 8, -4 are the eigen value of matrix A. 0 0 0
= option (3) is correct. R; » —R;/3
1 2 3]
. 0o 1 2
3. C?rrect Anéwer is (2): 0 0 0
Given matrix, Rank = number of non-zero row in row echelon form = 2.
4= 1 é 2] = option (2) is correct.
6 7 8 )
|A| = 1(40 — 42) -2(32 - 36) + 3(28 — 30) 8. Correct Answer is (1):
=1(-2) -2(-4) +3(-2) Given,
=2+8-6 ax+y=2...... @Y
=0 2x+3y=5...... 2)
= option (2) is correct. Multiplying equation (1) by 3 we get
3ax +3y =6...... 3
4, Correct Answer is (4): We know that, a matrix of order 2 x Solve (3)in (2) we get,
2 has 4 entries. Since, each entry has 3 choices, namely 1, x =.1,y = 1
2 or 3, therefore number of required matrices Put in equation (1)
39=3x3x3x3=8l. =atl=2 =a=1
= option (4) is correct. = option (1) is correct.
5. Correct Answer is (4): 9. Correct An;we;is (3):
Matrix A is skew-symmetric Given, A= [5 4
=>A=-A" Consider [A — AI| =0
0 -2 0 p 3 2 10
= = — —_ =
b ol=-15% % 5 41-2lp 3ll=o
0 =21_10 —-p 3-1 2| _
:’[p 0 _[z 0] |5 2—/1|‘0
= p=2 B-HD2-1)—-10=0

= option (4) is correct.

22 —-31-21+6—-10=0
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4
>—-51-4=0
A_Si\/ﬁ

= option (3) is correct.

10. Correct Answer is (3): We know that every upper
triangular or lower triangular matrix eigen value are
diagonal entries

So, matrix [(2) é] has eigen value 2,3.

Therefore, option (3) is correct.

11. Correct Answer is (1):
If, AAT =T or AT =A71
The matrix is orthogonal.
= option (1) is correct.

12. Correct Answer is (4):

Given, P= [; i] and Q= [
g 0
Q"P" = (PQY =[]

= option (4) is correct.

01
10

13. Correct Answer is (4):
|P| =70 and trace(P) =
So, only (1,2,5,7) satisfies.
= option (4) is correct.

NUMERICAL ANSWER TYPE (NAT)

1. Correct Answer is (-3):

Given, matrix A = [é _12]

A=Al =0
s Sl-2lo 1ll-
5, il o

2-D(-2-1)-5=0
A —-9=0,1=43
Therefore, the negative eigen value is -3.

2. Correct Answer is (-2):

2021 2022

2023 2024

= |A| = 2021(2024) — (2023)(2022)
= 4090504 — 4090506 = -2

Given, matrix A =

3. Correct Answer is (5):
. . [3 2
Given, matrix A = [_1 6]
|[A—AIl=0
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15 &=l =0
|3 A 6_/1|=0
B-DE—-D+2=0

A2 —91+18+2=0

A2 —91+20=0=>1=45

= the largest eigen value of the matrix is 5

Correct Answer is (1000):
4 2
1

3 _[4 2114
A [1 3 [ 3] [
[18 14] [4 2] [72 +14 36+ 42
28+ 11 14+ 33
86 78 3 _ B
39 47 = |A°| = 86(47) —39(78)
=4042 — 3042 =1000.
= therefore, the determinant of A3 is 1000.

Given, A =

A=

Correct Answer is (2):

From the property of eigen values,

Sum of eigenvalues = trace of matrix

4 =3+q

g = 1 product of eigen value = determinant

_1=|
p
39-p* = —
3-p2= -1

p?=4,p=12=|p|=

Correct Answer is (8):
A= [ 10 2k+5

“13k—3 k+5
= (2k+ 5) = (3k—3)
=>k=28.

Correct Answer is (3):
[0 1 17
M=[101
11 1 0
R, <R

= o
o

1
0
1
R3 — R1
10 1
M=[o 1 1]
0 1-1
Ry—> R;—R,
[1 0 1

=10 1 1

00-2
Which is in echelon form
p(M) =3.




