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BRAINWARE UNIVERSITY

Term End Examination 2023-2024
Programme - B.Tech.(CSE)-DS-2022/B.Tech.(CSE)-DS-2023

Course Name - Calculus & Linear Algebra L‘b’M@

Course Code - BSCD102 g W2 o 808 0ot
B w\g‘%‘!@‘

( Semester 1) o, 0
Full Marks 160 Time : 2:30 Hours
[The figure in the margin indicates full marks. Candidates are required to give their answers in thei
own words as far as practicable.]

Group-A

(Multiple Choice Type Question) 1x15=15
from the following :

1. Choose the correct alternative

(i) Choose eigenvalues of a 3x3 diagonal matrix are given by

a -
The elements on the main diagonal b) The sum of the elements on the main
diagonal
¢) The product of the elements on the main d) The inverse of the elements on the main
diagonal diagonal
(ii)  select the correct value of rq)
a) © b) 1
C) _ d) _:
(iii) Choose eigenvalues of a 2x2 rotation matrix are:
a)landl b) 1and-1
d | i ;
9 0and1 _ ) Complex numbers in the form cos(@) + i

sin(0)
(iv) If a matrix has all its eigenvalues equal to 1,t establish that
a) The matrix is singular b) The matrix is defective

¢) The matrix is orthogonal d) The matrix is an identity matrix
(v) Choose the correct determinant of a 1x1 matrix [a] from following given options

a) a b) 1

c o0 d) -a -
(vi) Choose the correct option. The sequence {(—1)".2"} is

a) monotone b) boupded A

c) convergent d) oscillatory infinitely
(Vi) Examine the type of the series 1 + 2 + 3+...

a) Convergent b) Divergent
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c) Absolutely convergent d) None of these

(vili B o
If f(x,y) =0, then calculate —= =

3K
QS & b) &
OSEY 1 f
N ¥ " .
e@‘%e» o _fx d_ &
é°§ %., f)‘ fx
‘i‘bf Idertify the value of “a’ for which rank of the matrix (5 a 3) is less than 2.
8 031
a) 3 b) 3
I 5
bt VALY
) g Pty P
5 8 borr ini“ﬂ“

a matrix cannot exceed:

b) The number of columns

d) The maximum of the number of rows and
columns

orrect option

b) The matrix is no

©) The matrix has a determinant of zero d) ::vigit;g:z?;ns

-‘;,'... B0 TR _‘
(x) Chooséthe ﬁog%ci
a) The number of WS oy
¢) The minimum of the number of rows and

columns
(xi) If the rank of a 3x3 matrix is 3 then choose the ¢

opﬁaf;‘il'he rank of
wn -ef“‘

n invertible

a) The matrix is singular
hree linearly independent

(xii) Identify when a matrix has a rank 0

a) When it has all elements equaltol
¢) When it has no non-zero elements

(K1) e tect the vatue of I (£) 7 ) i

b) When it is an identity matrix
d) When it has only one row or one column

aj = b X
'.q \':
X d)
) V3 ) V2
(xiv) Compute [ e dx =
a m b) ym
c) & d) =
(xv) Fork > 0.n > 0,Evaluate _f: g~ Mh-ldt =
a) rm b) rio
kn T
) ro d) ry
nn r
Group-B

(Short Answer Type Questions)

2.
Determine whether the set of vectors {(a,b) € R2:12b=7a +5}is a vector space. @)

(3)

3. Explain Lagrange’s theorem.

(3)

4. Examine the convergence of the series p I g 1
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Calculate the valye of I ——dx

TM x4y

6.
ary
_ 6 13 2 Lbverst .
W S
"thout expansion, lustrate tht |-2 0 1 4 _o  pamRo WB?&‘&
&i ) 1) ™ %Wmﬁww‘m
-4 028 YoNa2:
OR
Calculate the inverse, if it exists, of the matrix ( (1] —32 —33)
-1 =2 =2
Group-C
(Long Answer Type Questions)
7.
Establish that f_sin xcos*x dx = =
8.

Establish that .EE?.(W fr[ﬁl'-ﬁ . +:";—;ﬁ) =%

Determine whether the given matrix A is diagonalizable. If so, find the matrix P that

diagonalizes A= :g 163 ) and the diagonal matrix D such that D = P! AP.

10- Tltustrate that for the function f(x,y) = x‘_ﬂ: , (x,9) # (0,0
= O (Xr ) = (010)

£y(0,0) = £,.(0,0)

11. a, a; a3 2a1 Qaa az
ifdet|by b2 b3]=5 , evaluate the determinant of the matrix | 6b; 3b,  3bs].
c; €2 C3 2c; € Gy
12.

1 13
igenvalues and eigenvectors of the matrix [0 5 6 ]
gvaluate the eig 00 —7
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5x6=30

(5)

(5)

(5)

()

(5)

(5)



OR

Deduce the set of vectors v; = (1,0,0),v2 = (0,1, -1),vs
(0,2,0) to obtain a basis of R3.
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