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Question 1

A curve C is defined parametrically
(x,y,z)=(3cost,3sint,4r), 0<t<57.
where ¢ is a parameter.

a) Sketch the graph of C.

b) Find the length of C.
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Question 2

A curve C is defined parametrically
(x,y,2)= (et,et cost,e’ sint) , 0<t<2r.

where ¢ is a parameter.

Describe the graph of C and find its length.

arclength = V3 [62”— 1]
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Question 3

The position vector of a curve C is given by
r(z) =cos(coshz)i+sin(coshr)j+rk,
where ¢ is a scalar parameter with 0<t<a, ae R.

Determine the length of C.

arclength =sinha
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Question 4

Evaluate the integral

(33)
j (y+x)dx+ (y—x)dy,
(10)

along the curve with parametric equations

x=22-3t+1 and y=£-1.

[\e]
I~
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Question 5

It is given that
F(x,y,z)=jAr,
where r=xi+ yj+zk.

Evaluate the line integral

j F.dr,

C

where C is the closed curve given parametrically by

R(t)=(t—tz)i+(2t—2t2)j+(t2—t3)k, 0<r<1.

30
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Question 6

Evaluate the integral

(5.3.4)

j (3x—2y) dx+(y+2z) dy+(1—z2) dzs
(1L0)

along the straight line segment joining the points with Cartesian coordinates (1,1,0)
and (5,3,4).

32
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Question 7

A surface S has equation
X%+ y2 —72=1.

Find a suitable parameterization of S .

x=cos@cosht, y=sinfcosht, z=sinht
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Question 8

The position vector of a curve C is given by

2 2t
r(t)= —11]i+ i,
(1) (1+t2 ) (1+t2jj

where ¢ is a scalar parameter with re R.

Find an expression for the position vector of C , giving the answer in the form
r(s)=r(s)i+g(s)j.

where s is the arc length of a general point on C, measured from the point (1,0).

r(s)=(coss)i+(sins)j
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Question 9

Evaluate the line integral
4} Y dx,
C
where C is a circle of radius 2, centre at the origin O, traced anticlockwise.

You may not use Green’s theorem in this question.
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Question 10

A curve C is definedby r=r(r), 0<r <27 as
r(1) :(x»y,Z)=[2(t—sint) , /3 cost, l+cost].

Evaluate the integral

jzds,

c

where s is the arclength along C.
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Question 11
V(x,y,z)= 60xyz> .

Evaluate the following integral along C, from (3,1,1) to (4,3,2),
jv dr, dr=(dx.dy.dz)" .
C

where C is the curve with parametric equations

x=t+2, y=2t-1, z=t.

1139i +2278j+1139k
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Question 12

(p(x,y,z)E3x+2y+z.

Evaluate the following integral along C, from (1,0,0) to (2,2,1),

j(p dr, dr=(dv,dy.dz)" .

c

where C is the curve with parametric equations

x=t+1l, y=2t, z=t>.
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Question 13
F(x,y,2)=xyz.

Evaluate the following integral along C, from (1,0,0) to (0,1,4),
jF dr, dr=(dx.dy.dz) .
C

where C is the curve with parametric equations

) 8t
x=cost, y=sint, z=—.
T

16-12z7, 16, 8
—iF—j+
or O =«
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Question 14

A curve C has equation
x2+xy+y2=1. , 0<x<3.

Find a suitable parameterization of C in the form

x=Acosf@+Bsinf and y=Acosfd—Bsinéf,

where A and B are suitable constants.

X=LCOSQ+Sin9 : x=icosﬁ—sin9
V3

V3

Gos +Sm O
6 - smf
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Question 15

A surface § is given parametrically by

x=atcosh@, x=brsinh@, z=1,
where ¢ and @ are real parameters, and a and b are non zero constants .

a) Find a Cartesian equation for S .

b) Determine an equation of the tangent plane on S at the point with Cartesian
coordinates (X, y»20) -

=7 2b2xx0 +2a’y Yo —a’h*z=0
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Question 16
In standard notation used for tori, r is the radius of the tube and R is the distance of
the centre of the tube from the centre of the torus.

The surface of a torus has parametric equations

x(8,0)=(R+rcos@)cosq@, ,0)=(R+rcosé)sino, z(6,p)=rsin@,
(6.90)=( O)cosp, y(6.9)=( 6)sin ¢ (6.¢)=rsin®

where 0<0 <27 and 0<@<2x.

a) Find a general Cartesian equation for the surface of a torus.

A torus T has Cartesian equation

1—z2

)

b) Use a suitable parameterization of 7 to find its surface area.

e

2
z2+(R—\/x2+y2) =r? ,

area = (27zr)(27zR) = 1672

q) B o chman) i AU

alog)= (2 megocp
3100) = (2t % Pig vca
2(5g) = Tond ign ol

Q um@]ﬁs’# + (04 rexg)erfeh
b oo [costh s saie |

e ffj:

= (Rerad)
e + 1%&1 = Rres® ® rswh =z
—fe® = - Yady P =22
fody = Co- @@ ) v

S
oy od s (- VTT) 0 2>

(o) REAQDADNE: THE ABie GUATION TO
(- JHg)l- et

Hae P-4 8

D THE MRAVTS Beou UG Pagr (o)
) = (de®lob
MY = Gret)onp
2(op) = o

wny

o< Bp €

@ 1)< [(4emedloh, (hrsdhsnb )
o) = [4@%(&)@, Aamd psBond, ]

S [~ b o axg |

E
=
%% = ]}km%r coisweh, dossep+ tosbeaty ©
2 i W) L
O |22 | e s “ub
o cxbnp Aokt oxbimb O
(Coanesm e QRIS W THe “Secald Pad R Simtuiayy)
= |o+ 4@9&(»@@1 Yo + s —o,
b B 4 ey Habsitb +aBon® sk |

= | sk (b)) cxtm4r,
| sy + Ak 4 svikod 84, +iabsbsitl |

= | il (o), o (ins),
i (e ) & ot Qo VoY) |

= | st (b, o Qo) , Qo ]
= tobisd hioas) , waiont (sl 81 )|

= (4+w0s) | tosbtash), twsben, |
PR TR T T
= @rtose) kgt v cofbRfhl + Y
= (A oost) | @FB(d 4 o) +ovo

@1 o) | 0% fe

Created by T. Madas

= (4tos)

i Be soefice ey do s PreRwkBIC IS
- | %a2e|dbap
5= Cona) S0t ]

fkuy T Ao o ke RonD

Jesh = &3 1dp = in 4(5“(4&@9) dodg

s
o

e i [

S [ ][S (4+8) 497
it o Rl

= o x  dxor

= ler> /'/
/
kil i A A
¢ QUOLNOE e THe "Thavien” ot 15 (217)Gre), ey
¢ BRHS oS RO (1, P4 ViEms  Rrxi)(ares) =l
D IP U L

bennrnrnanirran s




Created by T. Madas

Question 17

A spiral ramp is modelled by the surface S defined by the vector function
r(u,v)=(xi+yj+zk)=(ucosv)i+(usinv)j+vk,
where 0<u <1, 0<v<3r.

Determine the value of

J‘\/)cz + y2 das

S
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Question 18

The surface S is defined by the vector equation

T
F(u,v)z[ucosv,usinv,l} ,u#0.
u

Find the area of S lying above the region in the uv plane bounded by the curves

v=u4, v=2u4,

1 1
and the straight lines with equations « =34 and u =84.
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Question 19

The surface S is defined by the parametric equations

).

where ¢ and @ are real parameters such that 0<#<1 and 0<6<I.

=

x=tcosh@, y=tsinh@, z=

Find, in exact form, the value of

v"xy as.
S

5
1| (cosh2+1)2 -1
30 cosh2

+1-44/2 [=0.274397...
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Question 20
F(x,y.z)=yi+x’j+zk.
Find the magnitude of the flux through the surface with parametric equations

r(u,v)=ui+vj+(u+v)k, 0su<l, 1<v<4 .

All integrations must be carried out in parametric.

) ” Bt THe Eux ol Be GravuTry
. - okugt
Tlava)= \® I(uw= <&/“§ peus! ] ; h
flox J fods = ) F) - ds
TND AN PSSy b Be Ads Rux cumnst”  ds H \
S (4 = fg Gdu)k () dude
® %= \¢ i e
ex. (? [
%= (1) o = { | Gtran ) doay
@ NoRMAL = %A%{; B - B e Vet Tse
o 11
& I
o onr oo B o= B = j g (0-02) du dv
ver Vo

Created by T. Madas



Created by T. Madas

Question 21

Evaluate the surface integral

F.dS,

105}

where § is the surface represented parametrically by
u-+v

r(u,v): u—-v|, 0<u<s2, 0Lv<3,

u

and F is the vector field
i+ y2j+ k.
All integrations must be carried out in parametric.

[ 1. [36]
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Evaluate the surface integral

zk.dS,

[95]

where S is the surface represented parametrically by

sin @ cos @

r(6,9)=|sinfsing |, 0<0<iz,0<9

[\

cos @

All integrations must be carried out in parametric.
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Question 23
F(x,y,z)=xi+yj+2zk.

Find the magnitude of the surface integral

j Fas,

S

where § is the surface with parametric equations
r(u,v)=(ucosv)i+(usinv)j+uk,
such that O<u <1, 0<v<2rx.

All integrations must be carried out in parametric.
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Question 24
F(x,y,z)=xi+yj+zk.

Find the magnitude of the surface integral

j Fas,

S

where § is the surface with parametric equations
r(u,v)=(1+sinucosv)i+(sinusinv)j+(cosu)k,
suchthat O<u<m, 0<v<27.

All integrations must be carried out in parametric.
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Question 25
F(x,y,z)=xi+yj+zk.

Find the magnitude of the surface integral

j Fas,

S

where § is the surface with parametric equations
r(u,v)=(ucosv)i+(1+usinv)j+(u-1)k,
such that O0<u <1, 0<v<2rx.

All integrations must be carried out in parametric.

W=
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Question 26
F(x,y,z)=xi+yj+2zk.

Find the magnitude of the surface integral

j Fas,

S

where § is the surface with parametric equations
r(6,9)= [(4+cos 0)cos¢)]i+[(4+cos9)sin ¢]j+(sin6)k ,
suchthat 0<0<2z, 0<@p<2rx .

All integrations must be carried out in parametric.

2472
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Question 27

It is given that the vector field F satisfies
F=2yi-2xj+k.

Find the magnitude of the surface integral

jF-dS,

S

where § is the surface with Cartesian equation
)c2+yz+z2 =1, z=20,

cut off by the cylinder with cartesian equation

You must find a suitable parameterization for S, and carry out the integration in
parametric, without using any integral theorems.
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