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Paper 2 of 7 — MTH 315 VECTOR AND TENSOR ANALYSIS
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Level 300 • First Semester • PastQuestion

in

FEDERAL UNIVERSITY OF PET 2OLEUM RESOURCES, EFFURUN.

COLLEGE OF SCIENCE :
DEPARTMENT OF MATILEMATICS al? ‘
KIRST SEMESTER EXAMINATION 2024/2025 SESSION - oe
COURSE TITLE & CODE: VECYOR AND TENSOR ANALYSIS (MTH 315) ~

Instruction: Attempt any four questions Time: 2 hrs 30mins
Question |

A particle moves along the curve x = oC =t* — 7t,z=6t — 5, wherctis the time.

(a) Find the component of its velocity at time t = 2 in the direction 3i-3/+2k. (7 marks)

(b) Find the component of its acceleration at time t = 2 in the direction 3-3 +2k. (3 marks)

(c) Find the directional Derivative of ~ = x*yz + 4xz2 at (2,- 4,—2) in the direction 4i — 2) — 4k.
(7.5marks)
Question 2

IA = (2y + 3)i+ xzj + (yz — x)k, evaluate f. A. dr along the following paths C:

(a) x = 2t*.y=t,z=¢3 fromt=O0tot =1 (4 marks)
(b) the straight lines from (0,0,0) to (0,0,1), then to (0,1,1) and then to (2,1,1), (8.S5marks)
(c) the straight lines joining (0,0,0) and (2,1,1) (5 marks)
Question 3,

(a) Show that F = (2xy + z*)i + x7j + 3xz*k is a conservative force field (4.5marks)
(6) Find the work done in moving an object in this ficld from (1, —2, 1) to @, 1,4). (4 marks)
(c) IfA = 5¢t7i+ tj —t?k and B =sint i—cost j,find SA x B). (9 marks)

Question 4,

(a) If (x,y,z) = xy*z and A = x7zi — x3 y*j + y27k, find ——— (pA) at the point (2, —2,—1). (6
marks)

“08
2 é 2A

(b) If A = cosxy i + (3xy — 2x*)j — (3x + 2y)k, find ay 24 ys pe <7 (ili) 2 (6 marks)
(2,1), i Daoagye , Qa2arZAy: c= oe
Cc) Vvolyote bas 0) (tf GaP a aay’ 3) dx aa 3x7 a BY (S Amarles\
Question 5
IlfA=2yzi-x*yj+xz*k,B=x*i+yzj—xyk and go = 2x*yz?, find
(a) A+ V@ at the point (2, —2, —1) (4.6 marks)
(b) B- (Vg xX A) atthe point (—1, —2, 1) (5.5 marks)
(c) (AX B) xX Vey atthe point (1,1,—1). (7.5 marks)
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Question 6
Evaluate & (y — sinx)dx + cos x dy where C is the triangle in the figure below
(a) directly (7 marks)
(b) by using Green’s theorem in the plane. (7 marks)
(c) Show that the area bounded by a simple closed curve C is given by =f. x dy = ydx (3.5 marks)

(TY2, 1)
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Paper 4 of 7 — MTH 315 Vector and Tensor Analysis 2018 2019
First Semester
Level 300 • First Semester • PastQuestion

\ : ‘1

FEDERAL UNIVERSITY OF PETROLEUM RESOU RCES EFFURUN,.
COLLEGE OF SCIENCE
DEPARTMENT OF MATHEMATICS AND COMPUTER SCIENCE
FIRST SEMESTER EXAMINATION 2018/2019 SESSION

COURSE TITLE: VECTOR AND TENSOR ANALYSIS

COURSE CODE: MTH 315
four questions Time: 3 hours

iStruction: Answer any

Juestion One

a) Compute the line integral [ F. dr from (0,0,0) to (1,2,4) if F

along the line segment Joining these two points given that x =
(b) Show that F is a conseryatiy

=x*it+tyj+(xz-—y)k
t*,y = 2t,z = 4f3

€ lorce field. If F = (2xy + 23)i + (x*)j — 3xz2k

(c) Find the scalar function ® such that F = VQ. If F = (2xy + 23)i + (x?) J — 3xz*k

Question Two

(a) State the Gauss’ divergence theorem

(b) Verify divergence due to Gauss for F = x?i + y2j + 2k taken overacubeO<x,y,z7<]

(c) Calculate the volume of a tetrahedron, whose vertices are at the points A(1,2,-1). B(2,0,1)
C¢1,1,2), DG,2,4).

Question Three

(a) If A= x2°i—2x° yaj + 2yz"k and @ = 3x’y%z* Find V-4, Vx 4 and Div (grad ¢ )

—2
n Ir

(b) Show that Vr" = nr

(c) Given that V = (3x + y)it+ (& — y)j + @& — 2az)k what is a if Vis solenoidal?

Question Four

(a) Let F= ( = :) Lan (355), Find the line integral of the tangential component of F from (-
—" Ax2+y
1,0) to (1,0) along the semi-circle y = ¥1 — x?
(b) Solve ford that the pointsA(—A, 3,4), BC, 1,8), C(—2,2,—1), D(—a, 2,3) are coplanar
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(c) Evaluate [(axb)drif a= psint+qcostand b= pcost+qsint where pand q are constant
c <V os

vectors and t is a parameter.

ee a ee
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Paper 6 of 7 — MTH 315, 2020 past questions
Level 300 • First Semester • PastQuestion

said to be linear!y dependent

js the vector linearly independent or not
=3a—5b+2c.% =4a—5b+C
$.5mks

2mks
+ Scand rz = @ show, mks
iven by, = 2a—3b + 6,72
janar vector is ‘Jinearly dependent.

acting at a point mks
es for differentiation of these vectors 3mks

12.5mks

ectors rand S- 2mks

Smks

Dieerrr=etyt?

vector field on BR. Then \Ir@y,
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Paper 7 of 7 — MTH 315, 2019
Level 300 • First Semester • PastQuestion

2x? yaj +2yz" =
Yay + Ay2 kand @ = 3x2y3z* Find V- A, Vx A and Div (grad @ )

ve = =nr”

V= Aaa eniae 2az)k what is a if Vis solenoidal?

:)j Find the line integral of the tangential com aponent of F from (-

)i- (Gey):
along the semi-circle Y = Ji—x?

t the pointsA(-A, 3,4), BU, =1,8); (2,2) D(-A, 23
| cosfand b= poost +gsint whet’ pand q ate ¢

) are coplanar

onstant


