
0
.1

 

Q
.2 

Q
.3 

Q
.4 

b
. 

U
S

N
 

a b. 

c
R

a
s
s
o

G
 

T
im

e: 3 hrs. 

CBCS SGHEME 

F
irst Sem

ester B
.E

./B
.T

ech. D
egree E

xam
ination, D

ec.2025/Jan.2026 
C

alcu
lu

s an
d

 L
in

ear A
lg

eb
ra 

: C
S

E
 S

tream
 

3. V
TU

 H
andbook is perm

itted. 

Note: 1. Answer any FIVE full questions, choosing ONE full question from ench module. 
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M
odule�1 

Find the total derivative when u =
y

²
 +

x'y³ where x = a
ty

=
 2at 

b. 
Ifu

 =
 log (tan

x
 +

 tan
y

 +
tan

z) then, show
 that d

u
 

sin
2

x
+

 sin2y d
u

 

dy 

a. 
Ifu =

x
ty

+
z
, v =

 
+

y² +
 z², w

 = xy +
 yz +

 zx. Evaluate the 
Jacobian of (u, v, w

) w
ith respect to (x, 

y, z). 

Expand 
e siny n the pow

ers ofx and y as far as term
s of third term

 using 
M

aclaurin's series. 

O
R

 

Show
 that F

=
 

+
 sin

2
z
 

�u
 

Ifu =
 fE

.Jth
en

 prove that x 
t
t
 z
a
 

E
xam

ine the fuction for the extrem
e values, given 

fe,y) 
=

 
+

3
zy

?-1
5

x
-

15y² +
 72x 
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s: 
1

0
0

 

=
 0 

W
ith usual notation, Prove that cylindrical polar coordinate system

 is 
orthogonal. 

Given F =
 V

(ry'z²) , Find div(P) and curkF) at (1,-1,1). 

1B
M

A
T

S
101 

Gis both solenoidal and irrotaional. 

Find the directional derivative of Ø
 = r'yz +

 4xz² at the point (1.-2,-1) in 
6 

the direction 2i -j-
2k. 

b. 
Show that F =

 
+z)i + (2+ 

)] +
 (x+

 y)k is irrotatíonal and find the 
7 

scalar potential. 

Express 2yi -
zj +

 3xk in terns of spherical polar coordinates. 
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F
ind the rank o

f the m
atrix A

=
 

a 

D
iagonalize the m

atrix 
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b. 
U

sing G
auss Elim

ination m
ethod, solve the system

 of equations 
x

+
 2y +

z
=

3
,2

x
 +

 3y +
 3z =

 10, 
3

x
y

+
 2z =

 13 

12 
9 

U
sing G

auss Jordan m
ethod, solve the system

 of equations 
x +

y
+

z
 =

9
, x

-
2y 

+
 3z =

 8, 
2x 

+
 y.-

z
=

3
. 

3
O
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1 1 
3 

C
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Find the eigen value and eigen vectors of the m
atrixA

=
1 

5 
1 

L3 
1 

3 
6 

Investigate the value of u ánd A
such that the equations, 

x
+

y
+

z
 =

6
,x

 +
 2y+

 3
7

=
 10,x +

 
2y +

 Ä
z
m

a
y

 have 
(i) 

unique solution 
(i) n

fin
ite sohution 

(iim) 
no solution 

Find the basis and dim
ension of the subspace spanned by the vectors 

(2,4,2), (1,-1,0), (1,2,1), (0,3,1) in V
 (R). 
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D
eterm

ine w
hether the ve�tors 

(8,0,5) 
is a 

linear com
bination o

f the 
vectors (1,2,3), (0,1,4),(2, -1,1) 

6 
L2 
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7 
L2 

Co2 

b. 
Define inner product space. Given u =

 (1,2,4), v
=

 (2,-3,5), w
 = 

(4,2,-3)in R². Find (i) (u, v) (ü) (v, w) (ii) (u, w) 
(iv) llull 

()llv| 7 
L

3 
C
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M
odule -5

 
Show that the transform

ation T: R² 
R° defined by 

T(a,y) =
 (*+

y, * -y
, y)is a linear transform

ation. 

Find the basis and dim
ension 

of the row
 space, colum

n space and null space 
7 

1 
-1
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3 
2 

of the m
atrix2 

1 
1

5
 

-1
-1

 
-3! 

6 L
2

 
CO2 

Find the coordinates.of the vector v
=

 (0,1,3) w
ith respect to the basis 

B
= ((1,1,0), (0,1,1), (1,0,1)}. 
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What is a subspace? Prove that the subset W
= ((xy,z)/x-3y +

 42 =
 0} 

7 
L3 

CO3 
of the vector space R

 is a subspace. 
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C
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0.10 
a. 

C
. 

Prove that the transform
ation 

T: R
²’ R

' is singular and find its kernel, if 
7 

the transform
ation is given by T(x, y

)=
 (2x +

 4y, x +
 2y). 

V
erify Rank-

N
ullity theorem

 for the transform
ation T: 

R3 ’ 
R³ defined by 

T(«,y, z) =
 (*+

 2y, y 
z,x+

 2z) 

Find the m
atrix representing the linear transform

ation 
T: R3 

R4 defined 
by T(x, y, z) =

 (x +
y+

z, 2x 
+

 2, 2y-z, 6y) 
b. 

IfT: R3 ’ 
R3 is a linear transform

ation defined by 
T(x, 

y) =
 (x+

z, x -
z, y)Show

 that T
 in invertible and find T-1 

O
R

 

Verify Rank-
N

ullity theorem
 for the transform

ation T: R3 
R² defined by 

T(x, y, z) =
 (x+ y, z) 
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