Parametric Equations- Questions
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1.

A curve C has parametric equations
x=3+2sint, y=4+2co0s2t, 0<r<2m

(a) Show that all points on C satisfy y = 6 — (x — 3)°
(2)

(b) (i) Sketch the curve C.

(i1) Explain briefly why C does not include all points of y =6 — (x — 3)2, xR
3)

The line with equation x + y = k, where £ is a constant, intersects C at two distinct points.

(c) State the range of values of &, writing your answer in set notation.

(5)
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1.  The curve C has parametric equations
_ b
x=3r—4, }'=J—?, t>0
@ Find ¥ in terms of ¢
a) Find — in terms o
dx

(2)

The point P lies on C where ¢ =%



(5) Find the equation of the tangent to C at the point P. Give your answer in the form
y=px+ q, where p and ¢ are integers to be determined.

3
(¢) Show that the cartesian equation for C can be written in the form
s m’+b: i g
x+4
where a and b are integers to be determined.
3
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Figure 2
Figure 2 shows a sketch of the curve C with parametric equations
x=4tan ¢ }:=5\Esi1122.‘, ﬂiri;—r_
: : . ( 15
The point P lies on C and has coordinates l —Iﬁ? [
X J
: dy :
(a) Find the exact value of I at the point P.
N
Give vour answer as a simplified surd.

4

The point O lies on the curve C, where j_—l =10
N

(&) Find the exact coordinates of the point 0.

2)
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5. A curve C has parametric equations
5
x=4r+3, }==4I+S+Tr, t= 0.
. dv : . L
(@) Find the value of E at the point on C where t = 2, giving vour answer as a fraction in 1ts

simplest form.

(3)
(B) Show that the cartesian equation of the curve C can be written in the form
x* +ax+b
y=— 0 x#3
x—3
where g and b are integers to be determined.
(3)
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Figure 3

Figure 3 shows a sketch of the curve C with parametric equations



Y
O=r=2m

[ .
x=4cos F+— |, v=12snt,
6)

(a) Show that
x+v=243cos ¢t
(3)

(&) Show that a cartesian equation of C 1s
(x+3)P+at=b

where a and b are integers to be determined.
2

Y

0 /g

Figure 4 shows a sketch of part of the curve C with parametric equations

Figure 4

0=8=

k2|

x=3tan 8, y=4cos?éb.



The point P lies on C and has coordinates (3, 2).
The line [ is the normal to C at P. The normal cuts the x-axis at the point 0.

(a) Find the x coordinate of the point Q.
(6)

The finite region S, shown shaded in Figure 4, 15 bounded by the curve C, the x-axis, the
v-axis and the line [ This shaded region 1s rotated 2x radians about the x-axis to form a solid
of revolution.

(&) Find the exact value of the volume of the solid of revolution, giving vour answer 1n the
form pr + gn*, where p and g are rational numbers to be determined.

[You may use the formula V= % mrth for the volume of a cone.]

(9)
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4. A curve C has parametric equations
x=2sin ¢, v=1-cos 2t —EEL‘EE
2 2
. ody . T
(@) Find — at the point where = — .
dx 6
(4)
() Find a cartesian equation for C in the form
v =f{x). —k=x=k
stating the value of the constant k.
(3)

(¢) Write down the range of f{x).
(2)
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Figure 2
Figure 2 shows a sketch of part of the curve C with parametric equations
1
x=1-— -1, y=2—1.
2
The curve crosses the y-axis at the point 4 and crosses the x-axis at the point 5.
(@) Show that 4 has coordinates (0, 3).
(2)
(&) Find the x-coordinate of the point B.
2)
(¢) Find an equation of the normal to C at the point A.
(3)
The region R, as shown shaded in Figure 2, 1s bounded by the curve C, the line x = —1 and the

X-axis.

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

(6)



June 2012 Mathematics Advanced Paper 1: Pure Mathematics 4

9.

.1-.k
C
[ I'l
|
{
| |
/
0 X
Figure 2
Figure 2 shows a sketch of the curve C with parametric equations
x="'4"35in2t, v=4cos’t. 0<r<m

() Show that i—l = I3 tan 2¢, where k is a constant to be determined.
N

(3)
(&) Find an equation of the tangent to C at the point where ¢t = «_; .
Give vour answer in the form v = ax + b, where @ and b are constants.
)

(¢) Find a cartesian equation of C.

&)
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Figure 2

Figure 2 shows a sketch of the curve C with parametric equations

x=4sinfr+g], y=3cosdt 0<t<2m
\ J

(a) Find an expression for i—l in terms of ¢.
-

3

(&) Find the coordinates of all the points on C where d—l =0.

dx

(3



The point P lies on C and has coordinates l A 3. ;'\"3

(@) Find the value of & at the point P.

The line ! 15 a normal to C at P. The normal cuts the x-axis at the point (.

(&) Show that O has coordinates (k‘\'IE, 0), giving the value of the constant k.

y-axis. This shaded region is rotated through 27 radians about the x-axis to form a sohid of
revolution.

where p and g are constants.

0

Vi
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x=tan &

Figure 3

Figure 3 shows part of the curve C with parametric equations

y=sin & =8 =

b |

)

)

2

(6)
The finite shaded region 5 shown in Figure 3 15 bounded by the curve C, the line x = /3 and the

(¢) Find the volume of the solid of revolution, giving your answer in the form p.?ﬂ"?u + g2,

(M
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6. The curve C has parametric equations

x=Int, y=t-2, t=0.
Find
{a) an equation of the normal to C at the point where f = 3,
(6)
(k) a cartesian equation of C.
(3)
V&
C
8]
—t+— In2 In4

Figure 1

The finite area R, shown in Figure 1, 15 bounded by C, the x-axis, the line x = In 2 and the line
x=1n4. The area R is rotated through 360° about the x-axis.

() Use calculus to find the exact volume of the solid generated.
(6)
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4. A curve C has parametric equations

. T
x=sinffy=2tant 0=t= 5

{a) Find E in terms of ¢.
dx
4
The tangent to C at the point where t = %r cuts the x-axis at the point P.
(5) Find the x-coordinate of P.
(6)
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Figure 2

Figure 2 shows a sketch of the curve C with parametric equations

x=5t2=4, y=19-1?)



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, 15 enclosed by the loop of the curve.

(b) Use integration to find the area of R.
(6)



