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Paper 1 of 5 — MTH 215 Vector Analysis First Semester 2020
2021
Level 200 • First Semester • PastQuestion

_ COLLEGE OF SCIENCE
hose Leeblistatt OF MATHEMATICS
2ST SEMESTER EXAMINATION 2020/2021

Tae meconne Code/Title: MTH 215 — Vector Analysis
ions: Attempt any 4 questions. Time Allowed: 2 Hours.

la) Define vector equation of a plane
b) Determine th . aca
Pah ne the equation of the plane X(s,t) = P + sA +tAifP = (1,2,-3)
= (3,2,1) and B = (1,0,4). Determine which of these points is on the plane
(6,4,6) and (1,2,0) (6.5 marks)
C } |
) A Particle moves along a curve xX = 2t2,y = t* —4t, and z = 3t — 5, Find the component of
. velocity and acceleration att = 1, in the direction i — 3j + 2k. (6 marks)
(6 marks)

f vector algebra.

d the angle between the vectors a and

2a) Define Vector Algebra and State five laws 0

b) Given that a = —it+ 2j = 2k, b =3i+ 4) — 12k, Fin
b. (5 marks)
C) fA=—it2k,B =2it+j-* and C =it2j + 2k. Compute each of the following: (1)
AX(BXC) (ii) (At B)X(A-C) (iil) (AXB)X(AXC) (6.5 marks)
3a) Find the equation of: (i) Tangent line (ii) Normal line to the surface
x? + y* — 47 at (2,—4, 5) is marks)
b) Find the shortest distance from the point (1, 1, —2) to the surface 2 = x*+y (5 marks)
c) Find the Curl and Divergence of the vector V = 3x2zi+ xyz) TY k (5 marks)
4a) Find the directional directive of the scalar field u = XY 4+ yz + 2x al the point
(1,1,1) in the direction and normal to the plane x +r 2y + 2z = (7.5 marks)
b) Prove that VX VG = Oif O's assumed to be continuous and having continuous
First and second partial derivatives | (5 marks)
c) fy = xeyl — 2y*zj + xy?z°k. Find = — at the point (2, 1, —2). (5 marks)
. 5a) Let F bea two-dimensional vector field given by F(x,y) = Jyi +(x? +y)J for all (x,y) 2 9: ‘
Calculate the line integral of F from (0,0) to C1, 1) along each of the following paths: (i) The line
‘ons x = ty=b o<t<1 (ii) the path with parametric equations
(10 marks)

| 3
{. F dr = J, |,/ydx + (x3 + y) ay]
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b) Evaluate ff A.nd§& where Az zit x] — 3y2zk and 5 Is the surface of cylinder x2+y* = 16
‘ncluded in the First octant between 4 ~ Oandz=9 (7.5 marks)
fre xeyl— 2yzj + xy?z°k,

Find as xo at the point (2,1, —2) (7 marks)
ax? Oy |
{r= vi ty] T zk is the position vector of a point on the space curve,
1
1) wey = (x* , 22 (5 marks
find V (=) ifr = @ ae + 2°)? )
(5.5 marks)

1 .
22, Find V@. where Q(r) is a function of r alone.

Sih
p(x ty v=
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Paper 2 of 5 — MTH 215 Vector Analysis First Semester 2020
2021
Level 200 • First Semester • PastQuestion

ApS
S

FEDERAL U
N
IVERSITY OF PETROLEUM RESOURCES, EFFURUN

_ COLLEGE OF SCIENCE
Roe ARTMENT OF MATHEMATICS
2ST SEMESTER EXAMINATION 2020/2021

Tae aeoe Code/Title: MTH 215 — Vector Analysis
ions: Attempt any 4 questions. Time Allowed: 2 Hours.

la) Define vector equation of a plane
b) Determine th ae:
: ine the equation of the plane X(s,t) = P + sA + tA if P = (1,2,-3)
= (3,2,1) and B = (1,0,4). Determine which of these points Is on the plane
(6,4,6) and (1,2,0) (6.5 marks)

) A Particle moves along a curve x = 2t7, y= +2 — At, and z = 3t — 5, Find the component of

- velocity and acceleration at t = 1, in the direction t — 3j + 2k. (6 marks)

(6 marks)

2a) Define Vector Algebra and State five
between the vectors @ and

b) Given that a= —i+ 2j = 2k,b=3i+4)— 1%
b. (5 marks)
C) ifA= —it 2k, B e2i+j-* and C =it 2j + 2k. Compute each of the following: (i)
AX(BXC) (ii) (A + B)X(A—C) (iil) (AXB)X (AXC) (6.5 marks)
3a) Find the equation of: (i) Tangent line (ii) Normal line to the surface
x2 +y? =4z2a ©, —4,5) (7.5 marks)

b) Find the shortest distance from the point (1, 1, —2) to the surface Z = x*+y (5 marks)

c) Find the Curl and Divergence of the vector V = 3x22i + xyzj + y°k. (5 marks)

4a) Find the directional directive of the scalar feldu = xy + yz 7 2% at the point
(1,1,1) in the direction and normal to the plane x + 2y + 2z = (7.5 marks)

b) Prove that VXV@ = Oif Mis assumed to be continuous and having continuous
first and second partial derivatives. | (5 marks)

; a? a2
c) fy = x*yl — 2y" tj xy?z°k. Find = — — at the point (2, 1, —2). (5 marks)

. 5a) Let F be a two-dimensional vector field given by F(x,y) = Jyi 4 (x? + y)j for all (x,y) 2 9. ‘
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Calculate the line integral of F from (0,0) to (1, 1) along each of the following paths: (i) The line
with parametric equations: ¥ = ty=t, 0 <t<1 (ii) the path with parametric equations
[. F.dr= f. lyyax + (x3 + yay] (10 marks)

b) Evaluate ff, A.ndS where A = zit xj- 3y2zk and S 1s the surface of cylinder x2+y? = 16
‘ncluded in the first octant between Zz = Y and z = 9. (7.5 marks)
6a) ifr = xyl a 2yZ] + xy?z’k,
4 git eg Ol ae 29 7 marks
Find 3 Xay2 at the point (2,1, 2) | ( )
tr exit yj + Zk ‘s the position vector of a point on the space curve,
1
2 Tm
and v(2)ifr= Gert" * z*): (5 mar)
r °
(5.5 marks)

2y2, Find VQ, where 0(r) 1s 4 function of T alone.

Bit a
ep a(x’ ty ide
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Paper 3 of 5 — MTH 215 Vector Analysis First Semester 2020
2021
Level 200 • First Semester • PastQuestion

ApS
S

FEDERAL U
N
IVERSITY OF PETROLEUM RESOURCES, EFFURUN

_ COLLEGE OF SCIENCE
Roe ARTMENT OF MATHEMATICS
2ST SEMESTER EXAMINATION 2020/2021

Tae aeoe Code/Title: MTH 215 — Vector Analysis
ions: Attempt any 4 questions. Time Allowed: 2 Hours.

la) Define vector equation of a plane
b) Determine th ae:
: ine the equation of the plane X(s,t) = P + sA + tA if P = (1,2,-3)
= (3,2,1) and B = (1,0,4). Determine which of these points Is on the plane
(6,4,6) and (1,2,0) (6.5 marks)

) A Particle moves along a curve x = 2t7, y= +2 — At, and z = 3t — 5, Find the component of

- velocity and acceleration at t = 1, in the direction t — 3j + 2k. (6 marks)

(6 marks)

2a) Define Vector Algebra and State five
between the vectors @ and

b) Given that a= —i+ 2j = 2k,b=3i+4)— 1%
b. (5 marks)
C) ifA= —it 2k, B e2i+j-* and C =it 2j + 2k. Compute each of the following: (i)
AX(BXC) (ii) (A + B)X(A—C) (iil) (AXB)X (AXC) (6.5 marks)
3a) Find the equation of: (i) Tangent line (ii) Normal line to the surface
x2 +y? =4z2a ©, —4,5) (7.5 marks)

b) Find the shortest distance from the point (1, 1, —2) to the surface Z = x*+y (5 marks)

c) Find the Curl and Divergence of the vector V = 3x22i + xyzj + y°k. (5 marks)

4a) Find the directional directive of the scalar feldu = xy + yz 7 2% at the point
(1,1,1) in the direction and normal to the plane x + 2y + 2z = (7.5 marks)

b) Prove that VXV@ = Oif Mis assumed to be continuous and having continuous
first and second partial derivatives. | (5 marks)

; a? a2
c) fy = x*yl — 2y" tj xy?z°k. Find = — — at the point (2, 1, —2). (5 marks)

. 5a) Let F be a two-dimensional vector field given by F(x,y) = Jyi 4 (x? + y)j for all (x,y) 2 9. ‘
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Calculate the line integral of F from (0,0) to (1, 1) along each of the following paths: (i) The line
with parametric equations: ¥ = ty=t, 0 <t<1 (ii) the path with parametric equations
[. F.dr= f. lyyax + (x3 + yay] (10 marks)

b) Evaluate ff, A.ndS where A = zit xj- 3y2zk and S 1s the surface of cylinder x2+y? = 16
‘ncluded in the first octant between Zz = Y and z = 9. (7.5 marks)
6a) ifr = xyl a 2yZ] + xy?z’k,
4 git eg Ol ae 29 7 marks
Find 3 Xay2 at the point (2,1, 2) | ( )
tr exit yj + Zk ‘s the position vector of a point on the space curve,
1
2 Tm
and v(2)ifr= Gert" * z*): (5 mar)
r °
(5.5 marks)

2y2, Find VQ, where 0(r) 1s 4 function of T alone.

Bit a
ep a(x’ ty ide
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Paper 4 of 5 — MTH 215 2016 2017 EXAM Apst.Sam.
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Paper 5 of 5 — MTH 215 2022/2023
Level 200 • First Semester • PastQuestion
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