Polar coordinates — Exam questions

Question: Jan 2007 Q2

A curve has polar equation r(1 — sinf/) = 4. Find its cartesian equation in the

form y = f(x).

Question: Jan 2007 Q7

A curve C has polar equation
r=16-+4cosl, -n<l<n

The diagram shows a sketch of the curve C, the pole O and the initial line.

Initial line N

-

o

(a) Calculate the area of the region bounded by the curve C.

2
(b) The point P is the point on the curve C for which 0 = %

The point © is the point on C for which 0 = .

Show that QP is parallel to the line 0 =

|

(c) The line PO intersects the curve C again at a point R.
The line RO intersects C again at a point §.
(1) Fimnd. in surd form, the length of PS.

(i) Show that the angle OPS is a right angle.

Question: June 2008 Q3

(a) Show that x? = 1 — 2y can be written in the form x? +y? = (1 —_1»')2 .

(b) A curve has cartesian equation x> = 1 — 2y.

Find its polar equation in the form » = f(0), given that »>0.

(6 marks)

(6 marks)

(4 marks)

(4 marks)

(1 mark)

(1 mark)

(5 marks)




Question: June 2008 Q8

The polar equation of a curve C is
r=>5-+2cosl, —n<0<n

(a) Verify that the points 4 and B, with polar coordinates (7,0) and (3,m) respectively,

lie on the curve C. (2 marks)
(b) Sketch the curve C. (2 marks)
(¢c) Find the area of the region bounded by the curve C. (6 marks)

(d) The point P is the point on the curve C for which 0 = o, where 0 <o < % The

point O lies on the curve such that POQ is a straight line, where the point O is the
pole. Find, in terms of o, the area of triangle OQOB. (4 marks)

Question: Jan 2006 Q6
(a) A circle C'; has cartesian equation x2 4+ (y— 6]2 = 36. Show that the polar equation
of €} is r = 12sin 0. (4 marks)

(b) A curve C; with polar equation » = 2sint/ +5, 0 < 0 < 2rn is shown in the diagram.

-~ \

Calculate the area bounded by C,. (6 marks)

(c) The circle C} intersects the curve C, at the points P and Q. Find, in surd form, the
area of the quadrilateral OPMQ, where M is the centre of the circle and O is the pole.

(6 marks)
Question: June 2009 Q3
The diagram shows a sketch of a circle which passes through the origin O.
V A
T A
( |
1 |I
o ~—_ "x
The equation of the circle is (x — 3 + (v - =25 and OA is a diameter.
(a) Find the cartesian coordinates of the point A. (2 marks)

(b) Using O as the pole and the positive x-axis as the initial line, the polar coordinates of 4

are (k, o).
(1) Find the value of & and the value of tanc . (2 marks)
(i1) Find the polar equation of the circle (x — 3 + (v - = 25, giving your

answer in the form r = pcos @ +¢gsin 0. (4 marks)



Question: June 2009 Q7

The diagram shows the curve | with polar equation

f

F=14+6e ", 0<0<2n

0 Initial
line

(a) Find, in terms of © and e, the area of the shaded region bounded by €| and the initial
line. (5 marks)

(b) The polar equation of a curve Cs is

Sketch the curve C, and state the polar coordinates of the end-points of this curve.
(4 marks)

(¢) The curves ('} and C, intersect at the point P. Find the polar coordinates of P.
(5 marks)

Question: Jan 2010 Q8
The diagram shows a sketch of a curve C and a line L, which is parallel to the initial line
and touches the curve at the points P and Q.

0 P

"Y

0 \ Initial line

L

The polar equation of the curve C is
r=4(1 —sin0), 0<0<2n
and the polar equation of the line L is
rsinf =1
E) and find the polar coordinates of Q.

(a) Show that the polar coordinates of P are (2._
(5 marks)

6

(b) Find the area of the shaded region R bounded by the line L and the curve C. Give your
answer in the form m/3 + nm, where m and n are integers. (11 marks)



Question: Jan 2008 Q2
The diagram shows a sketch of part of the curve C whose polar equation is » = 1 + tan 0.
The point O is the pole.

0

Initial line

0 P
The points P and Q on the curve are given by ¢ =0 and 0 = % respectively.

(a) Show that the area of the region bounded by the curve C and the lines OP and OQ 1s

V3 +1In2 (6 marks)

b —

(b) Hence find the area of the shaded region bounded by the line PQ and the arc PO of C.
(3 marks)

Question: Jan 2008 Q6
A curve C has polar equation
r2sin20 = 8
(a) Find the cartesian equation of C in the form y = f(x). (3 marks)

(b) Sketch the curve C. (1 mark)

(¢) The line with polar equation r = 2sec ) intersects C at the point 4. Find the

polar coordinates of A4. (4 marks)
Question: June 2007 Q4
(a) Show that (cos + sin ()]2 = 1+sin20. (1 mark)

(b) A curve has cartesian equation

2.3 4
)

2
(2412 = (x+)
Given that » = 0, show that the polar equation of the curve is

r=1-+sin20 (4 marks)

(¢) The curve with polar equation />

7= 1-+sin20, —n<f<n / Q ‘\I\— Initial line >

is shown in the diagram. Ik J

(1) Find the two values of 0 for which » = 0. (3 marks)

(i) Find the area of one of the loops. (6 marks)



Polar coordinates — Exam questions

Question: Jan 2007 Q2

r—rsingd=4 M1
r—yv=4 Bl
r=yv+4 Al
i =(y+4)’ Ml
¥ +y =1y +8y+16 AlF
e x*-16
] 3 Al
Total
Question: Jan 2007 Q7
(@) 1 ,
Area= ;[(6+4co-56)‘ déa M1
(n ) Y
== [36+48c056'+16c0525]d5 Bl
“\k A =5
{n b
=| _|‘18+24cos:|9+4(c05219+1) ]clb" Ml
L‘-.-\1 .-"l
= [226+ 24sin 6+ 2sin 249]_'; ALE
=441 Al 6
(b) | AtP. r=4; AtQ r=2; Bl
2n
Pix=}rcosd=4cos—=-2
fr=} : M1
Q{x=}recosf=2cosm=-2 Al
Since P and @ have same %, PO 15
vertical so QP is parallel to the vertical
liIIE' 5=% El 4
i) | OP=4; 05=58; Bl
Bl
Angle POS= =
3
2_ 42 q? _ .
PSS =4"+38 2><4><8><rccn5.3 oe M1
PS =+/48 {: 4J§} Al A
0 | Since 82 =42 +(V48) El 1
0S* = OP* + PS* = OPS 1s anght
angle. (Converse of Pythagoras Theorem)
Total 15

Question: June 2008 Q3

@ | P+ =1-+yV =7+ =0- Bl 1
) | +*+y =57 M1
y=rsmé M1
P=1- 2y so ¥ +f =(1 —}')2
= 1 =(1-rsing)’ Al
r=1-rsné or r=—(1-rsind) mi
r(l+sind)=1 or r(l-smé)=-1
F=0 s0 1= - Al 5
1+siné
Total 6
Question: June 2008 Q8
(a) | =0 r=5+2cos0=7 {4 lies on C} Bl
=7 r=5+2cosn=3 {B lies on C} B1 2
(b) 5
Bl
3 7
\ Bl 2
5
(©)
Atea = %[(5+ 2c0s6)2d8 Mi
_ 1y 1. Bl
= 5__';[25+20c059+4c09 g)de B1
=% [ (25+20c0s 8+ 2(cos26+1)) d8 M
= %|:2T£:3'+209in.‘5’+'51112.‘5']fK AlF
=27n Al 6
(d) | Triangle OBQ with Bl
OF =3 and angle BOQ =«
OQ=5+2cos(-n+a) M1
: 1 )
Area of tnangle O0OB = —OBX 0Qsm& ml
3, i
==(5-2cosa)sincx Al 4
Total 14




Question: Jan 2006 Q6 Question: June 2009 Q
@ | x? 4% ~12y +36 =36 @ 1ef ey
’ ‘ M1 Area = :‘l‘ ‘ 1+6e ™| dé& M1
M1 A
2 ‘g - ml 2xf _8 _a8Y
- —12rsin@+36 =36 :%J‘G 1+1% *"4+36e ™ | dg Bl
290 { J
=r=12sind Al 4 Bl
1 . 3 1 _8 _¥ |z
b) | Area= EJ{251119+5)' dé. M1 =—|@-12me "—18ne " ml
= 0
1 2
=—I(4sin‘9+205in€+25)d9 Bl
23 B1 = (16— 672 —9e7H Al 5
1 r (h) Bl
= | (2(1—cos2@) +20sm A +25)d | M1 01
> J & . ) .
g
1 ) ir _points 2 >
_ ?[2?9—511126'—20‘:059] . AL End-points (1,0) and (e, 2m) B2.1.0 4
=277 Al 6
@] ¢ e
. . . . ef=1+6e T
(©) | At intersectionl2smé& =2smnf+5 M1 Ml
= sinf=— (2} =
= 10 Al | e* | —e*—6=0 ml
T 2 (57
Points | 6.— | and | 6, — ‘ Al e N8
\6) L6 | e"—3 | e"+2 (=0 ml
OPMQ is a thombus of side 6 AN
) 8
. 2w M1 2"=>0 s0 e"=3 E1l
Area= 606 sin— oe Al
- Polar coordinates of Pare (3. wln 3) Al 5
=183 Al 6
Total 14
Total 16
Question: June 2009 Q3
(a) | Centre of circle 1s M{(3, 4) Bl
A(6, 8) Bl 2
i | k=04=10 Bl
i 4
i) | ¥+ —6r—8y+25=25 Bl
¥ —6rcos @ —8rsind =0 MiIM1
{r=0, origin} Circle: r = 6cosd + Bsind Al 4
ALTn
Circle has eqn 1= 04 cos(a— &) (M2)
F=QAdcos cos +OAsing sind {ml)
Circle: 7= 6cosé + 8smé (A1)
Total 8




Question: Jan 2010 Q8

a) | 4sin@(l-sind)=1 M1
4sin’ @—4sinf+1=0 Al
(2sin@ =1)> =0=>sin § =0.5 ml

3 9
=1, 9:3—3.1—2 A2l
6 6
Kl \ .;I \
H’(z <) Q[z =0
6 J
5
b) Areatriangle OPQ = %X.?xr;_,xsin POQ Mi
Smooq 21
Anglc!’()(_)=i—1 [z—TJ ml
6 6 3
Area triangle OPQ = Zsm— =3 Al
Unshaded area bounded by |II1L OP and
X MI
arc OP= —j';‘ [4(1=sin@)"d&
=8 (1-2sin@+sin*6)de vl
—ene 380
fsj'[l-zsinmﬂ]da MI
J
8 sin28
3[9+2ms9+——"'" } (+¢) AIF
2 4
8[7(1-sin6)" do =
»a712
8><l:39 30080 — sin 28 |
2 |x
3
B 31 31 1. 2x)
= 8x{—- ml
‘4 ]2 6 4 6 )
f \
n 3
= SXL——J_-I-%J 1=4n= 7\{_} AlF
Shaded area = Area of triangle OPQ
| 5 P MI
szE [4(1-sin8)f d&
Shaded area
— T 3\ —
J3 - 16 1—\/§+£ 1543 87 | Al T
2 8
I'otal 16

Question: Jan 2008 Q2

(a)
Area= %J‘(1+ta116’)2 d4 M1
- %J(1+2tan€+tan29) do Bl
1 2
=?J(sec g+ 2tand) d@ M1
1 i
= —[tm19+2h1(sec9)] 3 AlS
2 0 B1S
1 3
=E[(J§+z In2)~0]==—+n Al
b
P op=1: 00= 1+tan= Bl
3
Shaded area =
F
‘answer (a)" — —OPxOOxsm[%J M1
- £+m:—%a+\f§) Al
3
= £+]112—E
4 4
Total
Question: Jan 2008 Q6
(@) | ?2sinfcosd=8 Ml
x=rcosd y=rsid Ml
w=4 . v=—
! Tox Al
) ¥
Bl
()| r=2secd 15 x=2 Bl
Subx=2mxy=4 =2y=4 Ml
In cartesian. .4(2, 2
—tmf=2=1= g==L
X 4 M1
== _\'2+“\-‘2= 5

Altn2: Eliminating r to reach eqn. i coséd

and sind only (M1)

r*t
‘%)
r=+/8 (Al)OE surd

Substitution

T
0= (A1)

Total




Question: June 2007 Q4
(a) | (cos@+sin@) =cos’ G+sin® &+2cosBsinb
=1+sin28

b | () =(x+p)’

() =(rcos8+rsin8)’

7" =r' (cos @ +sin )

7 =r"(1+sin20)
#=(1+sin28)
=r=(1+sin28) {r=0}

()| r=0=sin28=-1

. 3n

20 = sin”1);, =%, 3%

sin (=1) >3
g=_1. 31
4 4

i) | Area = %I(l+sin29)2d9
=% _"(I+25in29+sin2 26) 48

=% f[l +2sin 29-1-'5 (1 —00549)) a6

26 —lcos 26 ——sm 40
4 16

|
(BH)

=z

=W

6__00529__63'"49]

J-iﬂ

Bl

M1

Al

M1

AlALf

M1

Bl

Ml

Alft

ml

Al

Total




