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Question1  (*¥)

y = coshx

The figure above shows the graph of the curve eaphation

y =coshx, for - 1£ x£ 1.

Find the length of the curve, in terms ef

Created by T. Madas



Created by T. Madas

Question 2 (*¥)

YA

The figure above shows the graph of the curve wijthagon

y=4\/§, x3 0.

Find the length of the arc of the curve o x £ 10.
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Question 3 (**+)

y =In(secx)

The figure above shows the graph of the curve eafhation

Je,

y=In(secx), Ak 32

Show that the length of the curve F’%rE XE% is

In 1+§\/§ ;

proof
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Question 4

(***)

A curve is given parametrically by

X =-t+ cosht, y=t+cosht, O£t£%ln2.

Show that the length the curve—is

Question 5 (***+)

A curve C has equation

proof

, X3 0

Show that the length of the arc & from A(0,0) to B(9,- 6) is 12 units.

proof
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Question 6 (***+)

A curve is given parametrically by

X =2sinht, y=cosr?t, O£t£In3.

Show that the length the curve is exactly

£)+In3.
9

proof
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Question 7 (***+)

A curve C has equation b)y2 =x3 and its graph is shown in the figure above.

Show that the length of the arc & from A(5,- 5\/_5) to B(5,5\/_5) is exactly%).

proof
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Question 8  (***¥)

A curve C has equation

y=zIn(tanhx), xi , x>0.

NI

Show that the length o from the point wherex=In2 to the point wherex=In4 is
exactly

Gy

proof
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Question 9  (****)

YA
................ c
........................................................................ ..A(1'4)
............... —
.............................................................. B(gzz)
T > X
@)

The curveC, shown above, is given parametrically by the equat

x=secht, y=4- tanht, t1

a) Show that the length of the arc & from A(1,4) to B(g%) is given by
1In3
S= secht dx.
0

b) Use the substitution = €', to find the exact value d.
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Question 10 (****)

\
<

The figure above shows the graph of the curve eafhation
_ 1 1
y—In(l- xz) §£x£—2.

a) Show that the lengtls of the curve is given by

y In(l- XZ)
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Question 11 (****)

| (a, x)° X+ a& dy, xi , al , x>0.

a) Use a suitable hyperbolic substitution to show that

X\ X+ a

1 )
NEPY ==& arsmk(l) +22 % 4 constar.
a 22

b) Hence find in exact form the length of the curvéwaquation

y=2x,

from the originO to the point with coordinate(i,%f) :
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Question 12 (****)
A curve has equation

y=In(1+cosx), xI - %p,—%p

Show that the length this curvel'r$(17+ 12\/_2) units.

, |proof
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Question 13 (****+)

Find an exact value for the length of the curvéhweiguation

y=Inx, 1lE£xfe.
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Question 14 (****+)
A curve has equation

y= %(2x+1)\/4x2+4x arcos(l X+ )1 O£ XE 4.

Show that the length of the curve2® units.
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Question 15
A parabola has equation
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y>=4x, 0EXES

Show that the length this parabola is exadth;(\/a +\/—b) ++/ab wherea andb are

positive integers.
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SURFACES
OF
REVOLUTION
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Question 1 (***)
The part of the curve with equation

y=x, 0£x£E1
is rotated througl2p radians about th& axis.

Show that the area surface generated is

Je,
P 10J10- 1.
- 0VJ/1C

Question 2 (***)
By considering the top half of the circle with etjaa

R+ =a2 y3 0
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show that the surface generated when the circlgshalf is rotated througBp
radians about the&axis has an area oeﬁfpa2 square units.

proof
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Question 3 (***)

A parabola has equation
2 _
y“=12x, x3 0.

The arc of the parabola from the poittf0,0) to the pointB(3,6) is rotated through
2p radians about the axis, to form a solid of revolution.

Show clearly that the area of the curved surfadeé®solid produced is exactly
24,0( 2/ 2- ]) .

proof

| %
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Question 4 (***+)

A curve C has equation given by

y:x2-lx% x30
37 '

Show that the area of the surface generated wigearthofC for which O£ X£ 3 is
rotated througt2p radians about th& axis is3p square units.

proof
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Question 5 (****)

YA

The figure above shows the cur@ given parametrically by the equations
1 _ -
X:Ecoshz, y =2sinht, tl

a) Show that

2 2
% + ﬂ =2coslift
dt dt

The arc ofC from the pointA( ,O) to the pointB( —g) is rotated througtzp

N
H|I—‘
o

radians about th& axis.

b) Show that the area of the surface generategeﬁp square units.

proof
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Question 6 (****)

The curveC has parametric equations
x=cosg, y=In(seq+ tam)- simy, 0£q£%

a) Show that

where f (g) and g(q) are simple trigonometric functions.

b) Hence show that the length 6fis In2.

D_|Q_
Q<
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Question 7 (***)

A curve has parametric equations
x=t-tanht, y=secht, O0£f£t<In2.

Determine, in exact simplified form, the area af urface of a complete revolution of
the curve, about th& axis.
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Question 8  (****+)

The curveC has equation given by
y>=x?+32, xI ,0ExXE4

a) Show that

dx y

e By 1 _2xX+32

b) Hence show further that the area of the surfacergéed wherC is rotated by
2p radians in thex axis is given by

160 2+2In(1+3 .

proof
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Question 9  (****+)

A curve is defined parametrically by the followiaguations.

x=2Int , y=t+%, th

1E£t£ 4.

The curve is fully revolved about the axis forming a surface of revolution.

Show that the area of this surface is

ko[- 3+ 10ind,

wherek is a positive integer to be found.
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Question 10 (****+)
A curve has parametric equations

Xx=cosht+t, y=cosh-t, ti

The part of the curve, for which£t £ In 2, is rotated througl2p radians about th&
axis.

Show that the exact area of the surface genersited i

N_(23 8in2).
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Question 11 (****+)

v
X

The figure above shows the cardididwith parametric equations
X=2C09j- c0sZ, y=2sing-siny, 0£g<2p.
The curve is revolved by a full turn in theaxis, forming a surface of revolution.

Find in exact simplified form the area of this sue.
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Question 12 ")
A curve has parametric equations

x=t-sint, y=1-cost, O0f£t<2p.

Determine, in exact simplified form, the area af urface of a complete revolution of
the curve, about th& axis.
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Question 13

(*****)
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Gabriel’s horn is the geometric figure which isnf@d by revolving the graph of

1

y== xi [¥ ),

by 2p radians about the axis.

Gabriel's horn gives rise to the “Painter's Parddakat the “horn” could be filled

with a finite quantity of paint and yet that pambuld not be sufficient to coat its inner

or outer surface.

Use calculus to verify the validity of the appargatadox, however you need

not resolve the flaw in the paradox.

You must show any limiting processes and furthersad NOT to find ot dx.
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Question 14 (*¥***¥)
The part of the graph of the exponential curve

Jexcn).

Ao

y=¢e*, In(
is rotated by2p radians in thex axis, forming a surface of revolutids.

Show that area 08 is

p £5+In
144

N
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Question 15 (*¥***¥)
The part of the curve with equation

y=sin2x, Of x£%

is rotated by360° about thex axis.

Show that the area of the surface generated is

D %In(2+J§)+J§ .
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Question 16 (*****)
A curve has parametric equations

X =2+tanht, y=sech, ti

The part of the curve for which

NG

O£t£In :
2

is rotated througl2p radians in thex axis.

Show that the exact area of the surface genersited i

%p 4+3/3 .
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Question 17 (*¥***¥)
A curve is defined parametrically by the followiaguations.

~

x=2Int , y:t+%, tl, t3 1.

The curve is fully revolved about the axis forming a surface of revolution.

The surface is modelling the casing of a rocket

The vertex of the surface is held just above a @oetdull of paint, with its line of
symmetry vertical.

. : . . . 1
Its line of symmetry is vertically lowered into tpaint, at a rate ofﬁ, t>1.
plin

Show that the outer section of the surface is caVer paint at the ratécoth(

x).

[ 1 [proof]

N
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MIXED
QUESTIONS
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Question 1 (****)

The parametric equations of an astroid are
x=acosqg, y=asinog, 0Eg<2p
a) Show that the total length of the curvets units.

The curve is rotated b$60° about thex axis forming a solid of revolution.

b) Show further that the surface area of the soliésapaz.

proof
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Question 2 (****)

The curve with equationy = f(X) satisfiesy >0, for xI [a,b].

The area of the region bounded by the curve witragop y= f(x) and the
x axis, fora£ xX£ b, is denoted byA.

The length along the curve from the pofita, f(a) to the pointQ b, f(b) ,
is denoted byl .

If A isnumerically equalto L, determine the equation of the curve.

[ 1 |y=coshx+C)
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Question 3 (****+)

A cycloid has parametric equations
Xx=qg+sing, y=1+coyy, OEgEp
a) Show that the total length of the curve is 4 units.

The cycloid is rotated bg60° about thex axis, forming a solid of revolution.

4p

b) Show further that thotal surface area of the solidf's?)—.

proof
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