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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)

ClHi

) 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)
¢) 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)] 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

{. Fdr =], |,/ydx + (x3 + vy) 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

findV (=) ifr = @ ae + 2°)?)

(5.5 marks)

1.

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

Sih

p(x ty v=

by Renance 3
renance.app * Download Renance on Google Play



MTH 215 | FUPRE Renanced

Paper 2 of 5 — MTH 215 Vector Analysis First Semester 2020
2021

Level 200 ¢ First Semester ¢ PastQuestion

ApS
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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 + tAif 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)

¢) 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)

;a7 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

2Tm

and v(2)ifr= Gert" * z*): (5 mar)

ro

(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
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_ 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 + tAif 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)

¢) 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)

;a7 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

2Tm

and v(2)ifr= Gert" * z*): (5 mar)

ro

(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.

Level 200 ¢ First Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES EFFURUN
COLLEGE OF SCIENCE
DEPARTMENT OF MATHEMATICS / COMPUTER SCIENCE
FIRST SEMESTER EXAMINATION 2016/2017
Course Code: MTH 215 Title: Statistical Methods

B
= X

Instruetion: Answer any four questions. Duration: 2 rrs

1. {a) Explain the reasons for designing an experiment

(b} A survey is designed to determine the mean amount of time corporation exccutives walch television. A pilat

survey indicated that the mean time per week is 12 hours with a standard deviation of half an hour. It is desired
to estimate the mean viewing time within a margin of a quarter of an hour. How many executives should be
surveyed?

() Twao different test methods are used for determining the viscosity of synthetic rubber, One method is used in the
manufaciurer’s laboratory and the other is used in the customer’s lab. Ten test samples were split with one part
of the sample sent to each lab. The following data were obtained:

Manufacturer | 9170 | 91.87 | 93.00 | 9394 | 92.61 | 92.80 | 9263 | 9355 | 0221 | 093.44 |

Customer | 92.26 | 9659 | 95.05 | 93.66 | 94.61 | 9560 | 93.44 | 93.84 | 93.76 | 96. 17|

Testal @ = 0.05 whether the two test methods are equivalent. Based on your analysis what type of custom er—supplwr
interactions can you anticipate?

2. {a) Explain the following statistical concepts:
(i) Replication (ii) Randomization (iii) Factor (iv) Treatments

(b} Twao petraleum-product refineries produce batches of fucl using the sime refining process. A random sample of
batches at each refinery resulted in the following values of cetane number d on the fuel ples., Test the
significant difference of the mean cetane number measured from the two refinaries at & = 0.01.
Refinery 1: 50.36, 47.54, 47.63, 47.67, 47.78, 4729, 47.55, 48.21, 46.95, 47.05, 4735, 4837, 4927, 47.23,

48.69, 47.57, 49,10, 49,88, 48.70, 47.91.

Refinery 2: 45.83, 45,90, 45,30, 45.45, 46.13, 46.69, 4563, 46,15, 46 32, 4522, 46.20, 45.50, 45.75, 45,57,

(¢) Using the data in 2 (b), test the significant difference of the two sample means using Mann-Whitney test,

3. (a) In an experiment to determine the effect of temperature on the lifetime (in hours) of an encapsulating resin for
gold-aluminium bonds in integrated circnits. Thirty-seven units were assigned at random to one of five different
temperature stresses. The Table below gives the logl0 lifetimes in hours for the test units, Test the significant of
the temperature stresses on resin bond lifetime at o = 0.05.
Temperature (Degree Centigrade)
175 194 213 231 250

2.04 1.85 1.66 1.66 1.53 1.35 1.15 121 1.26 1.02 |

191 | 19 | 17 161 | 154 | 127 | 122 128 | o83 | 109 |

2.00 1.88 1.42 155 138 126 1.17 117 1.08 108

192 19 1.76 1.66 131 138 1.16 " = =

(b) Using the data in 3 (a), test the significant difference of the five sample means using Kruskal Wallis test,

4/ (a) The data in the accompanying table relate grams plant dry weight Y to percent soil organic matter X1, and
- kl]ngggs ofsugﬂ]men!&l soil nitrogen added per 1,000 square meters X2:

7 [ 11 i1 7 11 3
KZZ 2.6 2.9 | 5.6 3.1 52 i 71

LY 8.3 743 | 1M3 7.6 95.9 1932 102.7

Fit a linear model of the form v, = BD + By + Foxo; for the data given that
1.799597 —0.068547 —0.253165
Ry = ( 0.068547 0010077 — 0.001066)
—0.253165 — 0.001066 0.057079.

(I#) Test the significant of the percent soil organic matter in the model given that & = 0.05.

{,\Jmm.Furfe"aL‘arﬂ- Corn l@
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-3, Anexperiment is condicted to evaluate the warping of copper plates. The response variable is a measurement of the
amount of warping. and the factors of interest are temperature and the copper content of the plates. The table below
lists the data from the experiment and analysis is carried out using & = 0.05.

Temp (=€) ____‘CopperContent XL RN
4 60 80 100
50 17 |20 |16 7 31 p7] 28 77
T35 12 | 5 18 13 17 12 AT 31
100 16 12|18 21 25 3 30 pE]
125 21 T - A N s S 29 |31

{a) Test for the significant difference in amount of warping for the four temperatures;
(b} Test for the significant difference in amount of warping for the four copper content of the plates.
(e} If the null hypothesis is rejected in (a), determine the pair of temperatures that is responsible for the rejection.

~6. Big sagcbrush is often planted in range restoration projects. An experiment is performed to determine the effects of
storage length (days) and relative humidity (percent) on the viability of seeds. Sixty-three batches of 300 seeds cach
are randomly divided into 21 groups of three. These 21 groups cach receive a different treatment, namely the
combinations of storage length (0, 60, 120, 180, 240, 300, or 360 days) and storage relative humidity (0, 32, or 43%).
After the storage time, the seads are planted, and the response is the percentage of seeds that sprout.

Humidity Storage Length (Days)
|Percent) o 60 120 180 240 300 360
221 786 79.8 823 817 85.0 827
0% 5.0 80.8 79.1 755 80.1 87.9 84.6
819 805 78.2 79.1 811 82.1 817
831 78.1 804 77.8 83.8 22.0 810
32% 205 836 818 80.4 83.7 77.6 789
824 783 23.8 788 815 20.3 831
831 66,5 52.9 52.9 522 386 25.2
45% 78.9 614 58.9 54.3 519 379 25.8
81.0 61.2 59.3 48.7 48.8 406 210

Using @ = 0.05, !
() Test the null hypothesis that there is no significant difference among the three levels of relative humidity.
(b} Test the null hypothesis that there is no significant difference among the seven levels of storage length.
(¢) Test the hypothesis about the significant of interaction between relative humidity and storage length.

Best of Luck.
Examiners: Dr. A. M. Okedoye, 5. 0. Ogundel
WRW-F QF fe-\?’lﬁ‘a' oM
2
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Level 200 ¢ First Semester ¢ PastQuestion
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