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Integrating Parametric Functions (From Edexcel 6666

Q1, (Jan 2006, Q8)

Figure 2
\
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The curve shown in Figure 2 has parametric equations
x=t-2sint, y=1-2cost, 0<t<2m

. T St
(a) Show that the curve crosses the x-axis where 7 = 3 and 7 = 7 ‘

(2)

The finite region R is enclosed by the curve and the x-axis, as shown shaded in Figure 2.

(b) Show that the area of R is given by the integral

Sx

jj_(l—Zcost):dI.
3)

(¢c) Use this integral to find the exact value of the shaded area.

(7)
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Q2, (Jan 2008, Q7)
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Figure 3

The curve C has parametric equations
1

, t>—1
(r+1)

x=In(t+2), v

o

The finite region R between the curve C and the x-axis, bounded by the lines with equations
x =1In 2 and x = In 4, 1s shown shaded 1n Figure 3.

(a) Show that the area of R 1s given by the integral

-

- 1
J' '
o (E+1)t+2)
(4)
(b) Hence find an exact value for this area.
(6)
(¢) Find a cartesian equation of the curve C, in the form y = f(x).
(4)
(d) State the domain of values for x for this curve.
(1)
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Figure 3

Figure 3 shows the curve C with parametric equations

x =8cost, y=4sin2t, 0<t<

1]

The point P lies on C and has coordinates (4, 2v3).

(a) Find the value of 7 at the point P.

(2)
The line / 1s a normal to C at P.

(b) Show that an equation for / is y = —xV3 + 63.
(6)
The finite region R 1s enclosed by the curve C, the x-axis and the line x = 4, as shown
shaded in Figure 3.
(¢) Show that the area of R 1s given by the integral jfj4 sin® fcost dr.
2 “4)

(d) Use this integral to find the area of R, giving your answer in the form a + bV3, where
a and b are constants to be determined.

“4)
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Q4, (Jan 2010, Q7)
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Figure 2
Figure 2 shows a sketch of the curve C with parametric equations
x=5t-4, y=t(9-1")
The curve C cuts the x-axis at the points 4 and B.

(a) Find the x-coordinate at the point 4 and the x-coordinate at the point B.

(3)
The region R, as shown shaded in Figure 2, 1s enclosed by the loop of the curve.

(b) Use integration to find the area of R.

(6)
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Q5, (Jan 2013, Q5)
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Figure 2
Figure 2 shows a sketch of part of the curve C with parametric equations
X =]—lr, y=2—-1
2

The curve crosses the y-axis at the point 4 and crosses the x-axis at the point B.

(a) Show that 4 has coordinates (0, 3).
(2)

(b) Find the x coordinate of the point B.
(2)

(c) Find an equation of the normal to C at the point 4.
(3

The region R, as shown shaded in Figure 2, is bounded by the curve C, the line x =—1 and
the x-axis.

(d) Use integration to find the exact area of R.

(6)
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Q6, (Edexcel 6666, Sample Paper A3, Q8)

Figure 1

I

’}.l

A table top, in the shape of a parallelogram, 1s made from two types of wood. The design 1s
shown in Fig. 1. The area mnside the ellipse 1s made from one type of wood, and the
surrounding area 1s made from a second type of wood.

The ellipse has parametric equations,
x=5cosf yv=4smfd 0=8<2x1

The parallelogram consists of four line segments, which are tangents to the ellipse at the points
whered =a, 0 =-a, 0=a-a =-1+ta

() Find an equation of the tangent to the ellipse at (5 cos @, 4 sin ), and show that it can be
written in the form

Sysin o+ 4x cos a = 20.

(4)
(b) Find by integration the area enclosed by the ellipse.
(4)
(c) Hence show that the area enclosed between the ellipse and the parallelogram is
- 80 - 207 .
sin 2¢x
(4)

(d) Given that 0 < @ < —_ find the value of « for which the areas of two types of wood are

|

equal.

(3)
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Q7, (Edexcel 6666, Sample Paper A6, Q4)

Figure 1

(v metres)
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Figure 1 shows a cross-section R of a dam. The line AC 1s the vertical face of the dam, 4B is
the horizontal base and the curve BC 1s the profile. Taking x and y to be the honizontal and
vertical axes, then A, B and ' have coordinates (0, (), {S;rl, 0) and (0, 30) respectively. The
area of the cross-section 1s to be calculated.

[nitially the profile BC 1s approximated by a straight line.

(@) Find an estimate for the area of the cross-section R using this approximation.

(1)
The profile BC is actually described by the parametric equations.
x=167-xz2 yp=30sin2t, Z<i<X,
4 2
(b) Find the exact area of the cross-section K.
(7)

(c) Calculate the percentage error in the estimate of the area of the cross-section R that you
found n part (a).

(2)
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