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A crane swings a wrecking ball along a two-dimensional path defined by the parametric
equations

&) () Ve L0, 32420 tab) e 2= 2.

x=10t y=49t7 49t +2 o<t<1 _‘_
. 3 oo i
as shown in the diagram below. at f"‘t ﬁ' e wreck d‘ t &
. \nz'-_)\*\t- R, ol SRS,
y
) 7=~mt‘— YAt et
4 a1y .
0 L comgle &
z h\.‘\((‘t t) -1)*1 - i
.
a : cqalery o s (e
b
xand yare, the hor and vertical in metres from the '7: "‘\.c{ ( '%_3 * D‘-T’is
origin, 0, and t is the time in seconds. Point 4 indicates the initial position of the -\
et Ny & i o G995 sl YrY
(a) (i) Write down the height of the wrecking ball when it is at point A. \j

(ii) Find the shortest distance between the wrecking ball and the ground during its
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(b) The destruction of a building requires the wrecking ball to strike it at a height of
1.4 m whilst on the upward part of its path.
Find the horizontal distance from point A at which the ball hits the building.
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The graph of the ellipse E shown below is defined by the parametric equations From ﬁ,,‘- 1’_ Co.) o ,—1 = ’_"L_c_o'__-‘_r
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(a) Find an expression l’nr%lntems of 8. 7 + ’L P & /2»'57\ & (-P
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(b) Find the equation of the tangent to E, at the point where 8 = — = , giving your

answer in the form y = a — bx, where a and b are real numbers that should be given
in exact form.
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The curve C has parametric equations
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Find the equation of the normal to C at the point where C intersects the line y = x. T .6“-'{ 1?20, %e 'T_ = ==

91 -
| abties T2 y
2E L aBagr o fem .30
xeo(By=2E pirwp R
L Al
o W o TR o s
Jx/n_ ) =

sz 2§

ﬁ‘_',,_i = §n-% )
95

R

i, 98
7" G- e 2R

El-m'f-‘m-\ ol o line ot gealienl o HRecovyn [CHRID AN

\ Yk m (X~ %,)
Q4

The graph of the curve defined by the parametric equations ( ; )

Y 2% -3J32

N 1, I 5 9. & /1 7\‘2”’—l s 7.—.3": ]
x=et y=e 5, e corve gosses 'R.t.gﬂa 1, l)

is shown below.
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(i) Verify that the graph passes through the point (1, 1). S" ‘K-t )r. é’_ '__\‘t' ;S ‘l‘ﬁg wsf ..m( ol U, l) 15
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(ii) Prove that the line with equation y = x is not the normal to the curve at the point
1.1).
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The diagram below shows a sketch of the curve defined by the parametric equations
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The tangents to the curve that pass through the origin meet the curve at points A and B
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The diagram below shows a sketch of the curve defined by the parametric equations
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The tangents to the curve that pass through the origin meet the curve at points A and B
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(a) Show that the values of ¢ at points A and B are t = - and t =
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(b] Hence, or otherwise, show that the area of the triangle 0AB is 2v2 ez square units.



