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Question 1
A curve C is defined parametrically

(x,y,2)=(3cost,3sirt ,4, 0O£t£50.
wheret is a parameter.

a) Sketch the graph of .

b) Find the length ofC.
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Question 2
A curve C is defined parametrically

(%, z):(et & cog e siﬂ), 0E£t£2p.

wheret is a parameter.

Describe the graph d and find its length.
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Question 3
The position vector of a curvg is given by

r (t) = cog cosh)i + sifi cod)j +k ,
wheret is a scalar parameter withf@ £ a, al

Determine the length of .

arclength= sinfa

Created by T. Madas



Created by T. Madas

Question 4
Evaluate the integral

(33

(y+x)dx+(y- ¥ dy
(1.0)

along the curve with parametric equations

x=2t>- 3+1 and y=t2-1.

w3
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Question 5
Itis given that

F(xy.2°jur,

wherer =xi +y] +K .

Evaluate the line integral

F dr,

where C is the closed curve given parametrically by

R(t):(t-tz)i+(2t- 22)j+ (tz- t3)k , O£t £1
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Question 6
Evaluate the integral

(5349

(3x- 2y) de (w3 dy (+ %) d
(119

along the straight line segment joining the pointth Cartesian coordinate(i,l,o)
and(5,3,4).

32
3
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Question 7
A surfaceS has equation

X2+ y2- 22=1.

Find a suitable parameterization f

x=cosg cosh , y= sig cogh z= sit
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Question 8
The position vector of a curv@ is given by

wheret is a scalar parameter witf

Find an expression for the position vectoi®f, giving the answer in the form
r(s)=f(si+d 9,

wheres is the arc length of a general point 6y measured from the poilﬁl, O) .

r(s) =(coss)i +( singj
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Question 9
Evaluate the line integral

y> dx,

whereC is a circle of radiu®, centre at the origi®, traced anticlockwise.

You may not use Green’s theorem in this question.
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Question 10
A curve C is defined byr =r (t), 0£t£ 2p as

r(t)=(xy,2)= 2(t-sint) ,/3cog , & cos.

Evaluate the integral

z ds,

wheres is the arclength alon@ .
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Question 11
V(x Y, 2 =60xyZ.

Evaluate the following integral alon@, from (3,1,3) to (4,3,2),
vdr, dr=(dxdyd),
C
whereC is the curve with parametric equations

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

1139 + 2278+ 1139
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Question 12
J (% y,2)° 3% 2y z
Evaluate the following integral alon@, from (1,0,0) to (2,2,1),
jdr, dr=(dxdyd),
C

whereC is the curve with parametric equations

Xx=t+l, y=2t, 7=,
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Question 13
F(x Y, 2= xyz

Evaluate the following integral alon@, from (1,0,0) to (0,1,4),

Fdr, dr=(dxdyd),

C

whereC is the curve with parametric equations

. 8t
x=cost, y=sint, z=—.
Jo,

613, 16§
9p Y p
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Question 14
A curve C has equation

x2+xy+ y2:1. , 0EXE 3.

Find a suitable parameterization©fin the form

x=Acosg+Bsing and y= Acosg- Bsing,

where A and B are suitable constants.

x:icosq+ sing|,

NE

1
X=E—

V3

cosg - sing
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Question 15
A surfaceS is given parametrically by

x = atcoshg, x = btsinhg, z=t2,
wheret and g are real parameters, amadandb are non zero constants .
a) Find a Cartesian equation f&.

b) Determine an equation of the tangent planeSoat the point with Cartesian
coordinates Xy, Yo, Z) -

NV
- 25|, [WPxpt+2ayy- &6z Q

Z:
a’ b’

Created by T. Madas



Created by T. Madas

Question 16

In standard notation used for tori,is the radius of the tube arRl is the distance of
the centre of the tube from the centre of the torus

The surface of a torus has parametric equations
x(g.j)=(R+rcog )cos, vy(gq./)=(R+rcog)sin, z(q,/)=rsiyg,

whereO£g £ 2p andOE;/ £2 .

a) Find a general Cartesian equation for the surfaeetorus.

A torus T has Cartesian equation

2
(4- X+ yz) =1 2

b) Use a suitable parameterizationTofto find its surface area.

R- o ¥+ V

2

[ 1|2+

= |, larea=( 2r)( 2R) = 1p°
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Question 17
A spiral ramp is modelled by the surfaBedefined by the vector function

r(uv)=(x+y +k&)=(wosy +( wsiny +kv,
whereO£u£l, 0OEVE J.

Determine the value of

X2+ VY2 dS

p 8-1
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Question 18
The surfaceS is defined by the vector equation

T

F(u,v)= ucosv,usinv,1 ,utlo.
u

Find the area of5 lying above the region in thev plane bounded by the curves
v=ut, v=2u*,

1 1
and the straight lines with equations 34 andu =84.

Created by T. Madas



Created by T. Madas

Question 19
The surfaceS is defined by the parametric equations

x=tcoshg, y=tsinhg, z:%(l- tz),

wheret andg are real parameters such tileit£1 and O£g £1.

Find, in exact form, the value of

xy dS.

5

2 -
1 (cosh2 - 1) 415, 0.274307)
30 cosh?2
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Question 20
F(xy,2)° yi+ Xj+ k.
Find the magnitude of the flux through the surfaitlh parametric equations
r(uv)=u+y +(u+tk , OELUEl, 1EVES.

All integrations must be carried out in parametric.

1.
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Question 21
Evaluate the surface integral

F dS,

where S is the surface represented parametrically by

u+v
r(uv)= u-v, OEuE2, OEVES,
u
andF is the vector field
X2+ y5 + 7k .

All integrations must be carried out in parametric.
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Question 22
Evaluate the surface integral

zk dS,

where S is the surface represented parametrically by
sing coy
r(g./)= simg sip ,OEqE%p, 0f/ E%ﬁ :
cosg

All integrations must be carried out in parametric.
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Question 23
F(xy,2)° X+ jj+ 2Kk .

Find the magnitude of the surface integral

F dS,

S

where S is the surface with parametric equations
r (u,v) =(ucosv)i +( usinyj + k ,
suchthatO£u£1l, OEVE2p .

All integrations must be carried out in parametric.
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Question 24
F(xy,2)° X+ j+ K.

Find the magnitude of the surface integral

F dS,

S
where S is the surface with parametric equations
r (u,v) =(1+sinucos)i +( siru sin)j +( cosk ,
suchthat Ru£p, OEVE 2p .

All integrations must be carried out in parametric.
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Question 25
F(xy,2)° X+ j+ K.

Find the magnitude of the surface integral

F dS,

S

where S is the surface with parametric equations
r(u,v) =(ucosv)i +( 1+ usinyj +( u- k ,
suchthatO£u£1l, OEVE2p .

All integrations must be carried out in parametric.

wl—
IS
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Question 26
F(xy,2)° %+ yj+ 2Kk .

Find the magnitude of the surface integral

F dS,

S

where S is the surface with parametric equations
r(q./j)= (4+cog ) cgs i+ ( 4 aps) finj +(gsirk ,
suchthatOEg£2p, O£/ £2

All integrations must be carried out in parametric.
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Question 27
It is given that the vector fiel& satisfies

F=2yi- 2xj+k .

Find the magnitude of the surface integral

F dS,

S
where S is the surface with Cartesian equation

x2+y2+22:1, z3 0,
cut off by the cylinder with cartesian equation

X2+ y? = x.

You must find a suitable parameterization 8, and carry out théntegration in

parametric, without using any integral theorems.

iG]
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