The University of Zambia
Department of Mathematics and Statistics
Academic Year 2019/20
Mat 3110 Test on Double and Triple Integrals

Duration : 2 hours

Instructions: Answer all the questions.

1. (a) Determine the volume that lies under f(z,y) = 10 + 2y sin(z? — y*) and above
the rectangle given by [—3,0] x [1, 3] in zy-plane.
(b) Use a double integral to determine the volume of the region bounded by 2z =
3 — 2y, the surface y = 1 — 2% and the planes y =0 and z = 0.

(c) Evaluate the following double integral.

1 pVi=a?
/ / Va? +9? dydz
J-1Jo

[ [oeav

where E is the region behind z + 6y + 2z = 8 that is in front of the region in the
rg&plane bounded by z = 2y and z = /4y.

(b) Evaluate the following triple integral

4 pJ16-2 ot
[ / / 6yz? dzdzdy
-4 Jo 0

[[ [

where F is the region between spheres 22 + y? + 22 = 4 and 2% + 2 4+ 22 = 25

2. (a) Evaluate

(c) Evaluate

. o 2 2
and inside z = — /% + 33-

)
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The University of Zambia
Department of Mathematics and Statistics
Academic Year 2018/19
Mat 3110 Test 2

Duratlon 2 hours B September 2, 2019.

Instructions: The are eight question in this test. Each question carries 10marks. Answer
all the questions and show all the necessary working to earn full marks.

1.“/ Find the area of the region bounded above by y =¢€*, belowby y =1, left byz =0

and right by z = 1.
/ / eTTWdA
D

where D is the region'in the 1° quadrant in which y < z.

2. Evaluate the double integral

3.- Evaluate the following triple integral.
/ 5 / vVai—et 8 dzdydz
0 Jo Jo /x? 492

: 2 pd4 p2 "
/ / / yze® dzdydz

5. Find the volume of the solid that is between the z2 +3%+2% = 4 and 22 +y 422 = 25,
and inside z = — /322 + 142,

4. Evaluate the £riple integral

6. Eveluate '
/ 2(x + 7) — 2y ds
C

where C' is a circle in space of radius 1 centered at (—3,0,0) and lying on the plane
T =-=3.

7. Let F(z,y,2) = N 1+(2yz—6y)3+ (’y +7ﬁ) k.
(8) Prove that F is converva,twe
/ F.dr

(b) Evaluate )
" where C the line segment from (1,0, —1) to (2, —4,3).

1.
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o 5 | Mat 3110 Test 1
Duration : 2 hours | 12th April, 2019.
Instructions: ) : | . . \1
e This test contains 2 pages and 6 questjbns Total marks is 60. \//l \ 6
e Answer all the questions.
1. Solve the initial value problem below using Laplace transforms. | (
y' +4y =cos(t — 3) +4t, y(3)=0, y'(3)="7. thf 40 '
2. Determine the Laplace transforms of the functions below.
(a) f(t) =t?cosht = -0 Jf(f 7Lf-)
(b) The function with graph shown below. ==
, 1 _
£(t)4 $ i
| 3 Lt Tepns
- , J | Lra
f¢ R (5.1) 2 &’C”‘f‘.
@ s ) \ K | ¢
: ¢
: - ( T [
0 1 2 3 4 t £
_ | g 1a) |
3. (a) Find the inverse Laplace transform of function (
Fls)— 8, 3 ‘f( St 4 )
352 +12 52 —49° ‘ _ ,(»3‘(7 = If
(b) Find and sketch the inverse Laplace transform of GCW e o { (
3 (\f€ g § C F(S)=e2352 ,Lﬁ—-,z QS:
e = -kf§ < . o R
G = L - —

T L)t x < | -2 . r



The University of Zamb1a
Department of Mathematics and Statistics
Academic Year 2018/19
Mat 3110 Test 2

Duratlon 2 hours - September 2, 2019.

Instructions: The are eight question in this test. Each question carries 10marks. Answer
all the questions and show all the necessary working to earn full marks.

1. Find the area of the region bounded above by y = e%, below by y =1, left by z =0
and right by z = 1, '

[ [[eemas
. D

where D is the region in the 1** quadrant in which y <z

2. Evaluate the double integral

3.- Evaluate the following triple integral.

/5/ 26— 8 dzdyd:r
0o Jo Jo z?+y? L

4. Evaluate the triple integral (10)
' 2 p4 g2 T, .1
f / / yze® dzdydz n ‘{'U
5. Find the volume of the solid that is between the 22 +¢2 422 =4 a,nd z? +y + 2% = 25, (10)
and inside z = — /327 +392. . ,
: ‘ : ¢ a
6. Evaluate . 10
‘ . i g =] (0
2°(zx + 7) — 2y ds
¢ {:Jl Z
where C is a circle in space of radius 1 centered at (—3,0,0) and lying on the plane
T = —3. : :
Tl Fens) = e =) 54 (P b i) . (ad e dof
(a) Prove that F is convervatwe
(b) Evaluate - 2 agntf K€
X __,6 ¢ # (orjfj 4\[1 f
/ F.dr -

where C the line segment from (1,0, —1) to (2,—4,3).

1.
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The University of Zambia
School of Natural Sciences
Department of Mathematics and Statistics

2019/20 Academic Year Examinations
MAT 3110 Engineering Mathematics II
November 30, 2020.

Duration: Three hours

Instructions:

e Do not open this booklet until you are told to do so.

o This paper consists of six questions, each carry 20 marks. Attempt any FIVE
questions.

e Show all the essential working to earn full marks.

o Non programmable calculators are allowed.




(9)

1. (a) Find a power series solution in powers of z of the differential equation

(1 -2y — 22y + 2y =0.
(b) Solve the following initial value problem (4)

%y — 52y’ +8y =0, y(1) =5, ¥(1) = 18.

(c) Find the general solution to the following system of first order differential value (7

problem.
-3 2
x = (_1 _5) X.

~

)./(a) Solve the initial value problem below using Laplace transforms. (12)
' 8sint, :0<t<m
i — ) e — ' = 4.
y+9y—{o, L y(0) =0, ¥/(0) =4
(b) Determine the Laplace transform of (4)

f(t) = sinhtcost.

(c) Determine the inverse Laplace transform of

F(3)=(—s:1—)3- <\H{ A \
N

: - N
/{. (a) Evaluate the following double integrals. . /LK

i.
1 pV/i-z? .
f V2 + y? dydx
-1Jo oo

ii.

0 3
/ / 10 + zysin(z? — ¢°) dydzx
31

(b) gse a double integral to determine -the volume of the region bounded by z = (5)
— 2y, the surface y =1 —~ 22 and the planes y = 0 and z = 0.

(oA Y

47 O }Page2 / %"i
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(c) Determine the volume that lies under f(z,%) = 92 + 4zy + 4 and qboz? the
rectangle R = {(z,y) : —1<2<1, 0 < y < 2} in the my-plgﬂegﬁ;@ )

5. W

/. (a) Evaluate the following triple integrals.

1. .
4 pofTo-g7 otz
f f / 6yz* dzdzdy
~aJo 0

2 4 g2 .
/ f [ yze® dzdydz
0 JO Jz ;

(b) Find the volume of the solid that is between 224142 +2% =4 and a2 4y?+22 = 25,
and inside z = —,/32% + %y’.

ii.

L IR /TR
/ j / zyz dzdydz
-1J0 22442

into a triple integral in cylindrical coordinates and evaluate.

(¢) Convert the triple integral

5. (a) Evaluate 5
/ (3z% — 2y) ds
. c l
where C is the line segment from (3,6) to (1, -1).

(b) Let F(z,) = (20y — 4 = }sin (§) sin(})) i+ (= + 3 cos (§) cos (§)) J..
i. Prove that F is conservative.
g / f -dr
c

where C the portion of the circle centered at the origin, having radius 2 and
is in the 1st quadrant and oriented counter clockwise.

ii. Evaluate

(c) Use Green’s theorem to evaluate the line integral Q
- g
f F.dr &
. C
o R

Page 3
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(a) Evaluate

(b)

where ﬁ(w,’y) = zy2i + (1 — 2°) j and C is the parallelogram with vertices
(-1,2) ,(—1,-1), (1,1) and (1,4). The orientation of C' is counterclockwise.

(6)
-["S/nyds

where S is the portion of the plane z + y 4+ z = 1 that lies in the 1st octant and
is in front of the yzapla_ne.

Use Stoke’s theorem to evaluate the integral (7)

//curlﬁ-ds
s

where ﬁ(x, y,2) =2y i+3z j+(2—~x) k and § is the portion of y = 11 — 322 - 322
in front of ¥ = 5 with orientation in the positive y-axis direction.

Use the divergence theorem to evaluate (7)

fLﬁ@s

where i‘"(:c, y,z) = (4o —2%) i+ (z+32) j+ (6 —z)k and S'is the surface of the
solid bounded by the cylinder z? 4+ y* = 36 and the plane z = —2 and z = 3.
Note that all the three surfaces of the solid are included in S.

End of Examination

Page 4
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The University of Zambia
““Department of Mathematics and Statistics

Academic Year 2018/19

- Mat 3110 Test 3

Duration : 1 hour 30 ’minutes' | October 28, 2019.

Instructions: The are three questions in this test. Answer all the questions and show
all the necessary working to earn full marks.

1. During an epidemic of a certain disease a doctor is consulted by 110 people suffering
from symptoms commonly associated with the disease. Of the 110 people, 45 are
female of whom 20 actually have the disease and 25 do not. Fifteen males have the
disease and the rest do not ' :

(a) A person is selected at random The event that thlS person is female is denoted

by A and the ‘event ‘that this person is suﬁ'ermg fxom ‘the disease is denoted by B.
Evaluate : :

(i) P(A) (ii) P(A G B), | (1u)P(A n B) (iv)P(A [ B)

(b) If three different people are selécted at random without replacement, what is the
probability of ‘

‘(i) all'three having the disease,  (ii) exactly one of the three having the. disease,
(iii) one of the three being a female with the disease, one a male with the disease and
one a female without the dlsease'? _

(c) Of people with the disease 96% react posmtlvely to a test for dlagnoqmg the dxsease

_.as do.8%.of people without the disease. ‘What is the probahility of a; person selected
at random

* . (i) reacting positively, (11) having the-disease glven that he -or bhe leacted posxtxwly”

2. Usmg qtoke s Lheorem to evaluate Lhe mtetn al

/F dr.-

where F(:L Y,z ) = (za, - 24) i+ 2z j+2zy k and C' is the trla,ngle with vertices

(0,0,4), (0,2,0)and (2,0,0). ‘Direction is (20 O) to (0,0,4 the 0, £
andthen(OQQ)to(QOO) | ” ) n ( 0,4) to (0,2,0)
f" - X r‘
s <

'f/F-{dS;
—= o (ff"/\l olg

MWed xbaf- "5 s L e

3. Evaluate the surface mtegral
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/ - The University of Zambia
[ - Department of Mathematics and Statistics
Academic Year 2018/19
Mat 3110 Test 3

Duration : 1 hour 30 minutes October 28, 2019.

Instructions: The are three qu.estions in this test. Answer all the questions and show
all the necessary working to earn full marks.

L. During an epidemic of a certain disease a doctor is consulted by 110 people suffering
from symptoms commonly associated with the disease. Of the 110 people, 45 are

female of whom 20 actually have the disease and 25 do not. Fifteen males have the
disease and the rest do not.

(a) A person is !elected at ra.ndom The event that tlus person is female is denoted

by A and the ‘event ‘that this person is suffering from the disease is denoted by B. g
‘k Evaluate K . . (|
| (i) P(4) (i) P(AU B), (m)P(AﬂB) (w) (A ‘| B)'

(b) If three different people are selected at random without replacement, what is the - i
probability of : ‘

" 7(i) all'three having the disease, . (ii) exactly one of the three having the. disease,
(iii) one of the three being a female with the disease, one a male with tlie disease and
one a female without the disease?

(¢) Of people with the disease 96% react posmvely to a test for dlagnosmg the disease
_as do 8%.of people without the disease. ‘VVhat is the. probability of a: person selected,
at random

(i) reacting positively, (i1): having the: disease gwen that he .or she 1eacted posmvcly’?

) Usmg Stoke s Lheorcm to evaluate Lhe 1ntcg1al

/F' dr.

(za — 2z ) i + zz j+ a2y k and C is the triangle wi’lh‘ vertices
(0,0,4), (0,2,0) and (2,0, 0). Direction is (2,0,0) to (0,0, 4) then (0, 0,4) to (0,2,0)

and then (0, 2, 0) to (2 0, 0) . x :
.ffF.-dsf e EERERR Y.

where F'(z,y,z) =

3. Evaluate the surface mtegral
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Mat 3@; ) | Test 3 - Page 2 of 2 October 28, 2019.

where F(z,y,2) = —zyi+(z—1)j+=z
Yy = 42? + 422 — 1 and the plane
are included in S.

® k and S the surface of the solid bounded by
Y = 7. Note that both of the surfaces of this solid

End of Test)
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The University of Zambia
Department of Mathematics and Statistics
Academic Year 2018/19
Mat 3110 Test 3

Duration : 1 hour 30 minutes =~ October 28, 2019.

Instructions: The are three questions in this test. Answer all the questions and show
all the necessary working to earn full marks.

1. During an epidemic of a certain disease a doctor is consulted by 110 people suffering
from symptoms commonly associated with the disease. Of the 110 people, 45 are

female of whom 20 actually have the disease and 25 do not. Fifteen males have the
disease and the rest do not. ? '

(a) A person is selected at randcﬁf@ The éveri§ thaﬁ.ﬁhis petéoyl is female is denoted
by A and the event that this person ‘is suffering from the disease is denoted by B.
Evaluate : ; o o

() P(4) (i) P(AUB), (i)P(ANB), (v)P(A|B).

(b) If three different people are selected at random without replacement, what is the
probability of

(i) all'three having the disease, (ii) exactly one of the three having the disease, -
(iii) one of the three being a female with the disease, one a male with the disease and
one a female without the disease?

(c) Of people with the disease 06% react positively to a test for diagnosing the disease
_as do 8% of people without the disease. ‘What is the. probability of a;person. selected
at random :

(i) reacting positively, (ii). having the:disease given that he-or she reacted positively?
@ UsmgStoke’stheorem toevaluatethe i_i_itégljﬁl' L

,‘ where F(z,y,z) = (223 — 2z) i+ 22 j + oy k and C is the triangle with vertices

\ (0,0,4), (0,2,0)and (2,0,0). Direction is (2,0,0) to (0,0,4), then (0,0,4) to (0,2,0)

\ ag_ld.t;hen 0,2,0) to (2,0,0). - . " s ege B ;
\3. Evaluate the-surface integral

R S [ras
\ ) g . '." ,S . =
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The University of Zambia
Department of Mathematics and Statistics
A Academle Year 2018/19
Mat 3110 Qu1z 3

‘Duratlon 1 hour . ‘August 13, 2019.

1. Evaluate the double integral

[ f = HdA
‘ D
where D is the region in the 1% quadrant in whicl{ & <,

%. Evaluate the following triple integral.
y ol / T
L 1+:1‘2+z;2+2-'2 -

3. Evaluate the tr1p1e 1ntegral '
/ff (z® +yg)2 dv

where F is the solid bounded above by z = —(:r +y2) below by the zy-plane, and laterally
(in the sudes) by '.'172 + y =25.] ' LA

4. Find the volume of the SOlld enclosed by the surfaces z = 0,z=0,y=0, z = Vv + 22
and z = /1— 22 — 2.




The University of Zambia
Department of Mathematics and Statistics
Academic Year 2018/19
Mat 3110 Quiz 2

Duration : 1 hour June 7, 2019.

1. Find the area of the region inside r2 = —2 + 4rsin 6 and outside r = V2.

(Note that these are curves in plane written using polar coordinates).

)

. Evaluate the following double integral.

4

/

3. Use a double integral to find the volume of the solid that is bounded by z = 3 — 2y,
y=1-—2?,y =0 and the plane z =0.,

v 149

@ Use a double integral to find the volume of the solid that is bounded by z = 12—3z* -3y
and z =22 +9° —8. _ g1 . Wil

(10,

(10}

(10)

(10)



The University of Zambia
Department of Mathematics and Statistics
Mat 3110-Engineering Mathematics II

Test 2 17 September, 2018.
Instructions
1. Answer all the questions : <
AN
2. Any sort of exam malpractice will be severely punished. } .

3. Total marks is 80.

4, Duration is 2 hours.

1l
1

1. (a) Use a double integral to determine the area of the region that is inside r = 4sm 9 and outside (10)
T = 2sinf.
(b) Evaluate the following intcgra.l: . (10)
A /__.zz l_xa_yz )
K/ 18y dzdydz
- 1-z-2 2% +-y
2. Let '
F(z,y,2) = (22" =2y —¢®) i+ (2 — 25— 3zy”) j+ (6 + ¥ + 8z2%) k
(a) Given that the above vector field is conservative, find its potential function. (10)
(b) Evaluate (10)
/ F.dr :
¢ ——
where C is the helix given by ‘ A
. - ald
(t)-costl+sxntJ+5t k, 0<zt<5,)—7r /_22 - P
3. (a) Let F(z,y) = yz® i — 22 j. Evaluate 3 /

/ d @ /C.F-dr\ " (Z—

where C' is the line segment from (0, —5) to (5,0) followed b 24y =
e o ey ( ) to ( ., ) followed by the path along z2 + y2 = 25
(b) Evaluate J{ ' (10)
, . : 2,3 _ o
/ / 10z*y” — 6 dA o O - L
i Y
where D is the region bounded by £ = —2y? and z = 33

: wd
(AR 1§& TPE 290 g ol 2 ,,,unﬁf
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- Page 2 of 2 17 Septemp ’
Mat 3110 Test 2 - rage %

2 —_—
4. (a) Calculate the volume of the solid bounded by z = 2 — z? —y? and the z = \/m

(b) Use a double integral to find the area of the region bounded above by y = e* below by y =1
' left by z = 0 and to the right by z = 1. : !

2

\QX\Q ‘ f
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The University of Zambia
Department of Mathematics and Statistics
Mat 3110-Engineering Mathematics 11

Test 2 | _ 17 September, 2018.

Instructions

1. Answer all the questiojns.

2. Any sort of exam malpractice will be severely punished.
3. Total marks is 80.

4. Duration is 2 houré.

> .
1. (a) Use a double integral to determine the area of the region that is inside 7 = 4sinf and outside
T = 2sin8.

(b) Evaluate the following integral:

el 0 VI-a? Vi—zi—yf
,‘ N hadad !18y dzdydz
{ ~ o TE g
f

Flz,y,2) = (22" =2y —9®) i+ (z— 22— 3zy®) j+ (6 +y +8z2°) k
(2) Given that the above vector field is conservative, find its potential function.

2. Let

(b) Evaluate :
Fl,""dr . /
C /‘ 4
. where C is the helix given by /
2t 5 /
_ s e 2t <p< 9T
r(t) cost1~+~sn/r/;t,]+57T k, 0<t< 5 / (f
// 3
3. (a) Let F(z,y) = yz? i — z? j. Evaluate // M
’ / F.dr ' /

c
where C is the line segment from (0, —5) to (6,5) followed by the path along z? + y* = 25
from (0, 5) to (0,—5). : G
(b) Evaluate

/
P

' //1022y3 —-6dA 3 / T
, D Vd k‘ f/."'

where D is the region bounded by = = —2y2 and z = 5. a

| ' 1 / ‘ 4 ‘:: '
| o AN
! / ,’A,\ 4 -2 f
0 D/ -
, ~ )
!,' / Ko ~ ’ \
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The University of Zambia 3
Department of Mathematics and Statistics g

Mat 3110 Test 3 ~

Duration : 2 hours November 11, 2018.

Instructions:

e This test contains 2 pages and 8questidns Total marks is 80.

o Answer all the questions.

e Any sort of malpractice will be severely puni‘shment.

v e rhany 11 letter words can you make from the letters of the word PROBABILITY
, " that are such that the two I's are separated? ‘
,’Vﬁ is a random variable with a distribution of N (g, o?), find:
Pu — 30<X*<,u,+3c7)

#In an expenment two bags A and B containing red and green marbles are used. Bag
A contains four red marbles and one green marble and bag B contains two red marbles
and seven greeh marbles. An unbiased coin is tossed. If a head turns up, a marble is
drawn at random from bag A while if a tail turns up, a marble is drawn at random from
bag B. Calcula’;e the probability that a red marble is drawn in a single trial. Given that

a red marble i i  selected, calculate the probability that when the coin was toseed a head
was obtained. '

— 4. Before starting to play the game ‘Snakes and Ladders’ , a player throws an ordinary
el unbiased die until a six is obtained. The number of throws before a player starts is the
random variable Y, where Y takes the values 1, 2, 3,....

Find P(Y = 2). _
5. The probablliﬂies of events A and B are P(A) and P(B) respectively.

77 PA=%, PANB) =} PAUB)=q eeq —|

Find, in terms of q,

(a) P(B), ! &\/ _ (g ' ‘“. 1(
| ‘ /o, e
1 ll‘:}“’ 3 k™4 uo\tf

li ‘.’C : < \O
SRR R TCENE
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Test 3 - Page 2 of 2

Mat 3110

(b) P{A| B).
Given that A and B are independent events,
(c) find the value of q.
, 1 branch of a bank on a Monday lunchtime my

#The number of customers entering a certal :
be modelled by a Poisson distribution with mean 2.4 per minute.

Find the probability that, during a particular minute, four or more customers enter tj,
branch. /

%‘7._ In practising the high jump a certain athlete has five attempts at a particular height. The

7 probability that she succeeds at any one attempt is p. Find an expression, in terms of p, for
the probability that she succeeds

(a) exactly four times,

".

(b) exactly two times,
The probability that she succeeds ¢ i o i
- s exactly four t i : -
exacly two times. Find the wpee . 3 y four times is twice the probability that she succeeds

S0 that 20% of the partici
, : pants are filled under the fi e &S
th y 7 . = rst grou y 60% i '
e third, What are the scores that dlfferentiate—eachﬂ%:ellip Gu%g;x:)’fhe f:econ'd and 15% in-
: ‘ EEICY 'P Iromi one another? -
. T

P [2Y.
Cl‘w&. J/L\A,o A ‘7\'«‘[ 2 s (.m(’)(-;,w \AQQM(J ( dacf
'ﬁ VC{ (./ («,L \"\/(1(,‘,\,\ O-E OL i | ¥ '

3o @ b2y

@4‘ / /g /\jmwlﬁf c7 c,l el S /52/ rj,f;ﬂ '/hﬁ:f[\ 5 @ ('Jhwk
L/‘{/w CC‘-j L\M'\ (.L ll,w ;E/\/\f"j y{,’O }/I/DCC&,?[@'{ | &’, CZ / oy C" C/f( J)}é)hf 1(_1;.. ’
//m((i ~hw [)W|m1 L ((LU). ol Aabe J .

NCes 1) »

~ .

3 e K

. S
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University of Zambia

School of Natural

Department of Mathematics and Statistics
MAT' 3110 - Engineering Mathematics 11

Test 1

Instructions : i 4
2. Duration is 2 hours.

1. Let f(z) =2 for -2 <2 <2 and f(z +4) = f(
(a) Find the Fourier series of f(z).

Sciences

March 29, 2017.

1. Answer all the questions.

z)

(b) Deduce from the Fourier series of f(z) that

T 1 1

1

._=1_,_+___+..._

4 3 5

7

afz. (a) Find the general solution the following Euler equation.

xzyn + xy' _
.»f"(b) Show that
L {sinht cost}

3. Find and sketch the inverse Laplace transform

4y = 0.

s2 -2
g4+ 4

of

c—?s _ e-—ds

o

4. (a) Find the power scries solution of the ordinary differential equation
y'—y=z

(b) Find all the eigenvalues and corresponding eigenvectors of the matrix

1 -4
4 -7

{t, 0
f@y=< t—1, 1
0, t
(a) Write f(¢) in terms of unit step functions.
(b) What is the Laplace transform of f(¢)7.
(c) Solve the initial value problem;

y' +2y=f(t),

5. Let

The End!

1

2

).

<t<l1
<t <2
>2

y(0) = 0.
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The University of Zambia
Department of Mathematics and Statistics
- Academic Year 2018/19
Mat 3110 Test 1

Duration': 2 hours | 12th April, 2019.

Instructions:

e This test contains 2 pages and 6 questions Total marks is 60.

e Answer all the questions.

1. Solve the initial value problem below using Laplace transforras.

y' + 4y = COS\(P_‘,E% at, y(3)=0, ¥y(3) =T
2 Determine the Laplace transforms of the functions below.
(8% f(t) = t2cosht

{b) The function with graph shown below. __—

f(t) i

0 1] 2

wh----=----
[
—~

3. (a) Find the inverse Laplace transform of function

8 3

F(s) = : :
O =gmrnte-ws
(b) Find and sketch the inverse Laplace transform of

egs 82

1



12th Ay,
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Mat 3110 /

vectors of the reflection Matriy

ing eigen
4. (a) Find the eigenvalue and corresponding €18

Solve the following initial value problem .
0 1
1 0
o) Find the general solution to the following differential equation.
$2y” — 7zy + 16y = 0. S

S. Determine the constants a, 8, yy and ) so that Y (s) = 307 _,_sl)g is the Laplace transf,
of the solution to the initial value problem

V't+ay +By=0, y(0)=uyo, ¥(0) = .
6. Find the solution of the following initial value problem.

(@+2)y" +zy -y =0, y(0) = 1," ¥'(0) = —1.

END OF TEST!



, + Y 4 3, o
. B 27} + % ks
Mat 3110 | Tutorial sheet 1 -'Laplace transforms - Page 2 of 2 March , 2019.
-3n : 3(1—e="s). —-28_n,—ba
(@) S @)gbﬁe (c) Me—t=2)
1 "3" 2(e~*—e (1+e-27’('+1) s+1
(d)} & . G (e) "ﬁfi)—l (f) ((a+1)7+1(.) -

7.‘571ve the following initial value problems with a discontinuous force.

w is a constant.-

L o __ [ 8sint, :0<t<w ’ (
o y'+9y_{0, t>m y(0) =0, y(0) =4 IHH//
v > '
o e 4, :0<t <1 : \ = fi‘
ﬁ)y+oy.+2y={8’ t>1 0 ¥O)=0,y(0)=0 /u fo
" o, _ ) 3sint—cost, ' :0<i<2r B
@ v'+¢ 2y—{ 3sin 2t — cos 2¢t, :t%27r y(0) =1, ¥(0) =0 W@‘
2 3 t | %
(d) ¥" +3y' + 2y = { 0 S: <t y(0) =0, y'(0) =0 i
' T { A
: i . ) A “+
{e) yll+2yl+5y={ éOSlnt, .S§;W< 2"{1' ; y(1r) =1, yf(ﬂ.)zze—w_z P i
- i * 8i2 :0<t<b’ : + \F:é
B v +y=9 4. .55 (1) 1+cos2, ¥(l) =4—2sin2 Y @
- 8. Find . . % L A
ayTxs sinwt (b) c’*e;" ! ‘ (c) (coswt) * (coswt) \V\/ \
e _ . 7
(d) (qmwt) (coswt) _, (e) *? ,{! —+ ’\‘:o

\ 9. Solve the fcllowmg m’regl al equatlons usmg Laplace transforms.

(2) w(t) + 4fo y(r) (t —T)dr =2t L () y(®) - fo y(r)dr =1
w©) y() — fo y(r) sin 2(t — 7)dr = &in th (d) y(t) + foty(f) cosh(t —fr)(’lr =t+ct
(e) y(t) +2¢f Jyy(r) emdr =te L) Y@ = fy(r) - m)dr =23t
== 10. Fmd the inverse Laplace transform of t?e following functions. w is a constant.
; 18s ’
(a) @7 Tfij? - (b) s ' ‘v'”"*\(‘c) +30)? S
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-ing class
: it on 15th March, 2019 during ¢
: jon 7 for assessment: Submi 3
Submit question

(
from 11-13hrs. - Ve
} 1 Find the Laplace transforms of the following functions. Assume that a,b,w and 6 are
1. rin
constants. . 2t
2 b) 3t+12 #e) cos”w
éﬁ% g‘_s_irl::l)t ?(Pe) e einds () ";:“(“i“r?t s
7 h ‘ o 1) ke~% cos y |
(@ L5sin(3 -3 A P Shs e
e ,{{j) sinht cost 'i'b ;
/: 2. Find the inverse Laplace transforms of the following functions. Assume that a,0,n an
)" L are constants. ~ . 0‘ 12 228
e U X CIA
N (d) 55%%25 ' o €) T2 ) (8+?1 s+b » )LL }L o
H*,-(g@ @ wEr (k) E%;sl | Sl Ol =r=: bs A7 TN
J\. _. g (]) m _ (k) 37—%.54-18 ' . ﬂ[};a{ ‘/dj 1
' Ao 3. Solve the following initial,value problems by using Laplace transforms. 110 28*
. w JE ; ! a) = i - = ¥
@\\\.F S Ka) ye2y=0, y(0)=3 #b) y’:.,—-y —,Gy =0, Fy(()?ﬂ)t _1 » YOI 5
(© ¥+ 9 =10, (0)=0,4/(0)=0" (@) y" — 4 + 3y, =
' 8, y(0)=0,y(0)=0 \
q \ , 4 Solve the following shifted data initial value problems by using Laplace transforms. .l ’ 17¢
(@) o -6y =0, y(-1)=4. Py o -2 —3y=0, y@)=-3 v ==

(©) "+2y'+5y = 10t—100, y(2) = ~4, ¥'(2) = 14

ar

9. Ski . . s > ) . . .
R:t‘;h or graph the given function, which is assumed to be 2ero outside the given interval
Present it, usin :

g unit step functions. Find its Laplace transform.
Wt O<tcy .

(d) e ) (b t-2 (t<2) (c) cosdt (0<t<m)
@ %ii“’ (e) sinmt (2 <t <4) (f) e™ (2<t<4).
O<t<i) (i) sint (T <t<m)

6. T
| Find and.sketch the verge

v —

i . < » Laplace transfor.ms'of the folming functions.

zzyi&5ﬂ3§105$ﬂ5 T ]

P NI i

e N r\-'/‘
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The University of Zambia
Department of Mathematics and Statistics
Mat 3110-Engineering Mathematlcs II

%\< \\ \\% N

Tutorial Sheet 4- Triple Integrals v ? July, 2019.

As part of continuous assessment, submit Question 6 on 2 August, 2019 during class time.

I‘/ Evaluate the following triple integrals.

o 8 2 2 zz
(n)fffZ-!—z‘-—xydzdxdy (b)fff y? — 6z dy dz dz
1 (0] -1 0 2 0
2 1 2z '
(C)u[l‘[h[ 3z —VIT 22 dz dz dy

In each of the above, can you tell over which solid we are integrating?

2. Evaluate the following triple integrals over the given solids. -

(In as much as you are not required to sketch the sohds over which you are integrating, you are ent.ouraged to do so as it
will enhance you understanding,) -

Tl '
(a) Evaluate | 12y dV'where E is the region below 6z + 4y‘-’- 3z = 12 in the first octant.

b ? ‘
(b) Evaluate f f fﬁx"’ dVwhere E is the region below z + 2y + 4z = 8 in the first octant.

(c) Evaluate f f f 1022 —z dVwhere FEis the sohd below z = 8 —y and above the region in the xy-plane bounded by

\/_1 2z,z Sandy 0.

(d) Evaluate f f f 4y® dVwhere E is the solid below z = —3z% — 8y° and above z = —12.

v(e) Eva.luat,e f f f 2y — 9z dehere E is the solid behindthe plane 6z + 3y + 3z = 15 and infront of the jtriangle in

S L &
thexz-plane, w1th vertlces, in (z, z) form (0,0), (0,4) and (2 4). { , «{
v
(f) Evaluate 18z dehere E is the solid behind the surface y = 4 —q:f that is olid in thexz-plane
bounded by z = —32:\, z=2zand 2= i \

(g) T‘valuatef f f20:r dVwhere F is thc solid bounded by « = 2 —y? — 2? and z = 5y* + 522 — 6.

(ﬁ) Evaluate f f f 62?2 dVwhere E is the solid behind = + 6y + 2z = 8 that is in front of the region in theyz-piane
E : ‘ -
bounded by z = 2y and z = /1.

(i) Evaluate f f f 8y dVwhere E is the solid between z+y+2 = 6 and z+y+2 = 10 above the triangle in thezy-plane

with vertices, m (z,y) form : (0,0), (1,2) and (1, 4)
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Mat 3110 Tutorial Shect 4 - Page 2 of 2

=2z, z=3

3. Use triple integrals to find the volumes of the following solids.
(a) The volume of the solid is below the plane z = 8 — y and above the region in the zy-plane bounded by ¥

and ¥ = 0.
16.

(b) The volume of the solid in the lstoctant that is below 4z 4 8y + z =

5 and in front of the triangle in thewz-plane with vertices, in (z, z) form

(¢) The volume of the sold behind Gz - 3y + 32 =
: (0,0), (0,4) and (2,4).

(d) The solid.ehclosed by by V= 2 -+ 2? and y = Vi ¥ z~" .

(¢) The solid behind z + 6y 4+ 22 = 8 that is in front of the region in theyz-plane bounded by z = 2y and z = YAy

4. Evahmte the followin& integrals
Vad-ai-y? 4 [*V16=y7 [To+a
(a) J==t T dzdy d= (b) f byz? dz dz dy
-4 Yo (]

5::"'+5v

() f f f =+y2 3 2d d d
C Tz Z dx y
Vi0—zi—y* /L ~
| Fra g =e

In each of the above, can you tell over which solid we are integrating?

5. Evaluate the following triple integrals over the given solids,

(a) Evaluate f f sz dVwhere E is the solid bounded by z =22 +2y2 —4 and z = 5 — 2% — y*
E i i

\
\
N

(b) Evaluate f f f 4y? dVwhere E is the solid enclosed by the sphere 22 + ? + 22 = 9.
E

(c) Evaluate f f f Qyz3 dV-_where Eis the solid between z = —/9y + 922 and z = /32 + 22 inside the cy linder

P2 +22 =1
(d) Evaluate f f f 92yz dV'where E is the solid below 27 + 2 + 22 = 16 and inside z = /327 + 3y* that is in the 1%

octant.
(e) Bvaluate f f f z + 2 dVwhere E is the solid betweenthe two planes 2z +y+2 =6 and 6z + 3y + 3z = 12 inside

E
the cylinder z2 + 22 = 16.
(f) Evaluate f f f 5y% dVwhere E is the portion of the solid sphere 22 +y? + 2 =4 with z < 0.
E

6. Use triple integrals to find the volumes‘of the following solids
(a) The solid that is below the plane z = z + 3, above z = —z — 6 and inside the cylinder 32 + 2% = 4.
(b) The solid bounded by y = /2T & 22, and 22 + 3 + 2% = 2 in the 1™ octant.

7. Use triple integrals in cylindrical coordinates to derive the volume of a cylinder of height % and

8. Use a triple integral in spherical coordinates to derive the volume of a sphere with radius a.
G
N N

\

radius a.

/-
Y . L
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The University of Zambia | Z ¢

: Department of Mathematics and Statistics 7
(o N Academlc Year 2018/19 w .
: | Mat 3110 Quiz 3 % = Ve g

: . (2
Duration : 1 hour August 13, 2019.
v ¢

1. Evaluate the double integral ' 4

| / [ e=man s
. D 6
where D is the region in the 1% quadrant in which £ ¥.

2. Evaluat;e the following triple integral. : /&Z € ‘}/
1 pVimaE pV/i-ety dzdydzr
IV A el

3. Evaluate the triple integrél_
- | ///(m +y)tdv

where F is the éohd bounded above by z = (x + y?), below by the zy-plane, and laterally
(in the sides) by z? +y? = 25.

4. Find the volume of the solid enclosed by the surfaces z =0,z =0,y =0,z = T T 22 (:

and z = /1 —2% -y~ : N
N 2 = av Ly
-~ 2 (L 7”&)@-{\ ‘_Qm’\
g = 44

i )
[ f [f b

- ('xq S(os(ﬂ"‘i/
T » /f}\ g
* Y </ 9// os( %" 1 )(54) do
f(“‘/’; _ @Mégés

! 1 S Acde




/) /IL uiﬂ

¢

Assignment No. 1

Discuss the merits and demerits of havinga
(i) Fee Simple land holding and;
(ii) Lease hold Land Tenure systems.



Department of Mathematics and Statistics "
Mat 3110-Engineering Mathema,tlcs II 7‘

L = o A&Q gl {‘K/b ?
Tutorial Sheet 5- Line Integrals

/ 7 |
1. Evaluate ﬁhe following line integrals. / %Cw / ﬂjﬁ) /Q ’@b t (IOI Jfl
c

(a) f z + 12zz ds where C is given by
C

August, 2019.

2 4

t -
r(t)—tz+£—_7+4k 0<t<l. ’ 'i

AN

(b) f Cy — 10zy ds where C is the left half of the circle centered at the origin of radius 6 with counter |
clockwise rotation. ' ‘ . # m i

(e) f 2% — 4z +2y ds where C' s the line segment from (2, 4, 1) to (1,1,0). [ad ’2}

’gé“,ﬂfg

2. Evaluate the following line mtegrals o ) . 4~ 2z

(a) f F . dr where C is the portion of + 9— =1 that is in the 1st, 4th and 3rd quadrants in the

clockwxse direction. / |
F(z,y) =22% i+ (y* - 1) j. v % &
re SN\ 1

(b) fF,-dr where C is the portion of y = z° + 2 from z = —1 to = = 2. é(/ C@S/Q/Aﬁ l
c _ |

{ F(z,y) = (2° ~ y) i + (2% + 7z) 5.
3 [ ¥ 25
) (¢) F - dr where C is the line segment from (1,4, —2) to (3,4,6).
l/ \ \—\-, & ' C?A//;Q, Ao
M} ' F(z,y,2) =Bz =3y) i+ u* - 10) j + yz k.
/

3. .Evaluate the following integrals

(a) f vf - dr where f(z,y) = 4z + 31‘y - ln(:z: + ?) and C is the upper ha.lf of 22 + 2 4 1 with

clockwxse rotation followed by the rlght half of (z —1)? -+ 12..__ = 1 with counter clockwise rotation.

wf - dr where f(z,y, z) = 222 +:l:(y —2)? and C is the line segment from (1,2,0) to (=3, 10, 9)
C . . . . . p
followed by line segment from (-3, 10, 9) to (6,0,2). s »

(< (c) f vf - dr where f(z,y) = 20y cos(:c + 3) yz3 and C is the right of (z + 31)% + ﬁ”;,,lz = 1 with
g clockw1se rotation. I ; q‘

»
K%‘b\‘\d)‘[;‘v_f.drWhere_f(;c,y,z)=-3%:—'2-"&l‘ldCisgivenby ) % n— 6:@::
D

r(t)=6ti+45+(0—1%)k

&Iff};g .,j’(*/ Z = \° 2 =q-2
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5 _ \(‘{
, » o
' 10y + 9 and C is given G
. dr where f(z,) = 5z — y* + 102y |

¢ j;w h _ j - = }

r(t)=——2f4—iz’+ (1—8t)_7 L; o S()
12+ S
by = \ =lo-

with —2 < £ < 0.

F ollowin or fi i vecto field is conservative,
d v vative. If a ve tor
4. For the following vector fields, determine if the vector fields are conser

2
find its potential function. & S o) 9 + (J"J:yj
= - — $ 2.2 __ lnxy) ] .
(a) F(z,y) = (6z — 5y° + 2zy® — 10) i + (32%y 1>
(b) Flz,y) = (8 — May® + 2ye?®) i + (2 — 14a%y) j 1o . Gz ) LoD
(¢) F(z,y) = —(3 = (1+ 2y)e™ 1 i 4 (3y® 4 2*~1) j A,/.t o e éz/_,
() F(z,y) = * —4y+35) i+ (2zy — 4z —9) j

5. Emluaté the following line intcgra.ls

If of
() F dr where F(z,y) = (6z — 5y2 + 2zy® — 10) i+ (3z%y® — 10zy) j and C is the upper half o
, s z2 + %* = 1 in the clockwise direction, followed by y = sin(rz) from (1,0) to (2,0), followed by the
i & lower half of (z — 3)_w =1 in the counter clockwise direction.

) | . .
’ o (b) F-dr where F(z, y) = (8 — 14zy® +2ye?*) i+ (%% — 142%y) j and C is a sequence of line scgments:

c
4 :U (~1,2) to (0,0) then (0,0) to (2,1) and then (2, 1) to (4 —2).

By c) f F'.dr where F(z, y) =—(3—(1 +2y)e“‘ z+(3y + 2e*1) ] and C is the portion of y = 73 + 1
J—\vg_ fromx=—2tom—1

!) éw (d) f F -dr where F(z,y) = (y — 4y +5) i+ (2zy — -4z —9) j and C is the upper half of £ L; =1
wnth clockwise direction. : :

6. The following three-dimensional vector ﬁelds are conservative. Find their potential functions.
(8) Fz,y,2) = (22¢ — 2y~ %) i + (z— 27 — 3.7:y2) J+(6+y+8z2%)
(b) F(z,y,2) = (%) i+ (2y - 22 + —3‘) i— (4z3 +2yz + 1“—42)
() Flz,y, 2) = 22324 i + 3r2y22* j+ 4z?yB28 k e
(d) F(z,y,z) = (2zcosy — 223) i+ (3+ 2ye® — #?sin y) J+ (y%e* - 6z2%) k

7. Evaluate the following line integrals.

(a) I F.dr where Cisathe followmg sequence of straight lines: (0,0) to (1,3), then (1, 3) to (1,5) and

lastly (1,5) ¢ 0,0
) to (0,0). f‘F(x, = (6y — 3y* +z) i + yzd 5. ( éa')

b
() f F - dr where C is a the path consisting of the straight line from (0,0) to (0,
2?4 y? < 16 from (0, —4) to

o |
C

@ ‘\‘\;\%\v\l{)@c (z:y)=$y2i+(1—293)j § é
- ) //‘\\-:"’
o Be wlegal|” Sl .

Pl <9 Chsimae s = V-

—4), then along
(4,0) and lastly the straight line from (4,0) to (0,0).
xA - b

F(z,y) = (y° - z4°) i+ (2— 2%) j.

F .
dr where C ig the parallelogram with vertices (1,1), (—1,2), (1,4) and (—1,~1).
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The University of Zambia o <5 &Y

Department of Mathematics and Statistics

e

Academic Year 2018/19 2t agns = B
Mat 3110 Quiz 2 PN e e

(~>—"-T" ~ =T
Duration : 1 hour June 7, 2019,

I L e

. Find the area of the region inside > = —2 + 4rsin# and outside r = V2.

(Note that these are curves in plane written using polar coordinates).

Evaluate the following double integral.

4
/o a1+

Use a double integral to find the volumé of the solid that is bounded by z = 3 — 2y.
y=1—2%,y=0and the plane 2 =0.

v

Use a double mtevral to find the volume of the solid that is bounded by z = 12—322—3y?
and z = z° + 3% — 8. = €.~\<)3__, *@m

.f}[(l PS'L = <72 & Lk/'>

(10)

(10)



| The University of Zambia
Department of Mathematics and Statistics
A Mat 3110-Engineering Mathematics 11

. utorial Sheet 3 - Double Integrals / June, 2019.

1. Compute the given double integrals over the indicted regions. &é}
{f [L‘j’ e @ (
I

@ f f 6y/z —2y° dA, where D is the unit circle centered at the orlgm 2 %’X’

(b) f f 8yz® dA, where D = {(z,9)| -1<y <2, —-1<zl+9°}.

(c) ff:ny y? dA where \,

D is shown below.

(~4,4) ) 35 -341- 5- L (2i4)

2. Evaluate the [ollowing double integraln ‘
‘ 1 [Tvi=z® v [vi=EE X
(a) z? dzdy (b) Vei+yt dydz  (c) Vz? + y? dydz
VIeg? -1 J0 -1 o

& imtegrals (o determine the area of the ‘following regions in the zy-plane.
(a) The region bounded byy = z? + landy = 32* + 3., 9 l

(b) The region bounded byz = —¥ 2andz =y — 6.
(c) The region bounded byy = 22 + landy = —a: o+ 3.

4. Use a double integral to determine the volume of the following solids. ‘
(a) The solid bounded by the planesz = 4 — 2z — nFy =2z, x=0andz= 0. \‘]
(b) The solid that is inside both the cylmder 224y?=9 dnd :r + y +22=16. l
(¢) The solid that is bounded by[: =12 - 327 —BEJjand z'= a: +1; — 8.
{d) The solid that is below z = 9 — 4z — 4y and above the : Y- plane ' L -

(e) The solid Mﬁrst octant that is below the plane given by 22 + 6y + 42 = 8-
(f) The solid that is bounded by the plane z = 3 — 2y, the surface y = 1 — 22, the plane z =0 and the plane z = 0.

D=

- (@S%m (os%ﬁ <\€@J
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The University of Zambia Lol g
Department of Mathematics and Statistics -

Mat 3110-Engineering Mathematics 11

Tutorial Sheet 2 - Further Ordinary Differential Equations May, 2019.

1. Apply the power series method to solve the following differential equations.

(a) ¥ =2y (b) ¥"+y=0 (c) ¥ = ky k us a constant
(d) (I—z)y =y (e) (z+ 1)y =3y () 1+z)y +y=0

(8) ¥ +2zy=0 (h) ¥ = 3x%y (i) y¥"—y=0

() o + 20y =0 (K)o — =0 Wy —oy=0

{

do £ 24
2. Show tha }/
t ¥

Z m(m — 1) a.m:c Z(} + l)ja,-.',.lzv"v Z(s +1)(s+ l)as.,_zx “

3. For each of the series below, shift the mdex so that the power under the summation sign

is z™
0o ntl o s a—1 - k+ = AT
(@) T2 SR (1) T2, e (©) T2, Yo | ¢ “jw
4. Find the general solution of the following differential equations. ,
(2) =y =3y +3 (b) (x—3)y —ay =0 (c) ¥ = 2zy ?
@ (et =4y (@) @+1y—(@e+3y=0 () (1+a)y"~y=2 ¢ ¢
” v; 2 (€ v'=3y'+2y=0 ~  (h) ¥y —day'+(4z®-2y=0 () (1~ 2)'y” 27y +2y =0
w7 () v' —zy+y=0 - :
! 5. Find the general solution of the following differential equatlons
(a) z%y" —6y =0 ve/& (b) z%" + 4y =0 €3 (c) 2%y — 22y + 2y =0 v
(d) z* "+9:z:y +16y=0 ° (e) 2%y +zy —y=0¢ (f) 2%/ + 32y’ +y=0 €

(€) z%" +3zy +5y=0%  (h) 2% +xy +y=0E
6. Solve the following initial value problems. | AN
() %y’ —dzy +4y =0, y(1) =4, y(1) = 13 2ol =73
\ (b) 42" —dzy —y =0, y(4) =2, y¥(¢) =3 44
(c) %" —5ay’ +8y =0, y(1) =5, ¥(1) =18 v & = (5 *O&lﬁ
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Mat 311 ion 083

‘ S H . 1 e
f the following linear ordinary differentia

7. Convert each 0 . Ear
differential equations

linear ordinary
(a) y' — 4y +9Y = 0

(b) y" — 5y + 9y = tcos 2

(C) ymr - 3?/”' - 7ry” + Q'Ny’ — By
ms you found in the question

=11
above into & matrix-vector form

3. Rewrite each of the syste |
i i ing matrices.
9. Find the eigenvalues and corresponding eigenvectors of the following

W & ) (b) G i) (©) (,03 3) (4 ((1) ?;,)

9 —6

o ()

10. Find the general solution of each system below.

wx=(% To)x wx=(G5)x  © x=
P A R

11. Give the equations of the following lines.iiﬁé.

(a) The line throught the points (2, —4, 1) ;nd (0,4,-10).

(b) The line throught the point (=7,2,4)and pérallel to the line given by z = 5—8t, ¥y =
6+t, z=—12t B Y y U - e

12. For the following, determine the intersection point of the two lines or show that they do
not intersect. '
(a) The line given by z =8 +1, y = 5+ 6t, z =4 — 2t and the line given by

:r+7_"y—3‘_ z—14
12 -1 8
(b) The line passing through the points (1, —2,13) and (2,0, —5) and the line given by
z=2+4t, y=—-1—-t, 2=3 ”
13. Write down the equation of the following planes.
(a) The plane containing the points (6, —3,1), (5,—4,1) and (3, —4,0).

(b) The plane containin i ' ‘
g the point (1,-5,8) and orth ‘ ine gi =
LA 4t g g 375 ) and orthogonal to the lmt.‘c,lven by z =

(c) The plave .. . .
By s Z;ntalmng the point (—8,3,7) and parallel to the plave given by 4z +

(d) The plane containi
t 1 N > . -
“1-5t 2= 4afntr.1g the point (2, 0, 8) and containing the line given by z = 8¢, y =

| ‘ —Q‘“‘a‘);()‘ /PMQD * /JZ(;‘/\«- & o
J[T/ID "/b[j'qxb% C(Q’%s—?( - X, 4ot L ’jf; < N-N L 2
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(e) The plane containing the two lines given by z = 7+5t y=2+t 2= 6t and
z=T—6t, y=2—2t, 2= 10t

14. Convert the following Cartesian coordinates for the point into cylindrical coordinates.

(a) (_31 O, —8) (b) (41 1, 7)
15. Convert the equation written in Cylindrical coordinates into an equation in Cartesian
coordinates. ‘
(a) 2rPcos(f) =4r+8  (b) r* —3sin(f) = 2*VrP +1 (c) tan(d) +2z=1—7°
16. Convert the following Cartesian coordinates for the point into spherical coordinates.
(a) (6,2,-8) (b) (~1,5,2) (c) (=3,-2,1)
17. Convert the equation written in spherical coordmates into an equat1on in Cartesian
coordinates. ‘
a) pcos ¢¥1n sinf =3 (b) p—cos 2 + cos ¢) tan ¢ (cos@ — sinf) = 4
() S ¢ (b) p—cosp=2+c 2 (c) tano(

Submit the foﬁ)wmg questions for assessment: Submit on 24th May, 2019
during class from 11-13hrs. i ol
o . ) . I L] R
18. Does the line given by z =9 +21t, y = —7, z=12 2 11t intersect the zy-plane? If so,

‘ give the point. 5 e ¥ ' '

19. Does the line given by z =9 + 21t y = _—7 2= 12 — 11¢ intersect the zz-plane? If so,
give the point. |

20. Find the line of intersection of the plane given by 4z +y+ lOz = -2 and the plane given
by —8z + 2y + 3z = —8. :

v21. Identify the surface oenexated by the given equation. ’
(a) 2=—4r, z<0 (b) 2r+6cos9+183m9,-6\(c) =% @

J . >
92. Identify the surface generated by the glven equatlon. '

(a) cos?¢ —sin’¢ =0 (b) sin ¢ cos@ +sin¢sinf + cos$ =

V%) 4/(
o 2= ~fNa~ e
S Csos mﬂﬂ@ J.PJW\“‘.L
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