Equation of a circle centred at the
origin

ROBINSON .
TUITION Worked solutions

This topic online

n A circle has its centre at the origin O and has radius 7.

Write down the equation of the circle. (1 mark)

2

Centre O: 3:.1+Jz=r

2 2

r= 1 =49
2

x.z-tj = 49

n A circle has equation x° + y° = 81
Write down the radius of the circle. (1 mark)

The cirele x2 + Jz = 2 has centre the orisu\ ond rodivs ¢

Here r* = 21,50 ¢ =19

q

n A circle has its centre at the origin O. The diameter of the circle is 16.

Find the equation of the circle. (2 marks)
radivs = 16+2=9

r = 2 =44
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n On the grid, draw the circle with equation X2+ y? = 25,
Y

6

(2 marks)

a 2 2 2
x +J =f ,% ¢ =215

r=9

Cenkre (o, 0). Mark § uaits out on each axcs

Circle, centre O, radcivs §
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a A circle has equation X2+ y? = 45,

For each point, state whether it lies inside the circle, on the circle or outside the circle. Show your
working.

a.P (6, 3)
b.Q (5, -4)

c.R(-7,1) (3 marks)

Work out <™ + 4" and compare with us
o)

¢*+3" = us

= 45, so on the circle

o)

st (-4) = w

< 45, so tascde

e)

(-1)*+\" = so

7 45, so outside

a) on b) inscde ¢) ovtside

n The circle C has equation x2 +y2 =61
a. Show that the point A (5, -6) lies on C.

b. Does the point B (4, 7) lie on C? You must justify your answer. (3 marks)

o) Substitute A cato the Le.l,{:-hw\d. stde

st 4 (-¢)* = 25 +36 =6\ Thes e.luou(.s ¢\, so A Lces on C
b) Subskitute &

Y24+ 72 = 16 + 49 = €S. Stace ¢S s not e.c"uo,(, to 6, B does not
Lie on C. T oc,o.ot ¢S 7 41, so B (s outside £he cirele
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A circle has equation X2+ y2 = 100.
a. A point on the circle has x-coordinate 6 and a positive y-coordinate. Work out its y-coordinate.

b. A point on the circle has y-coordinate —8. Work out both possible x-coordinates. (3 marks)

o)

6‘ + 3‘ 100
-3¢ J‘ 4T} -3¢
y=?»
b)
kS
x + 64 100
-64 xt g -6

x=6orx=-6

) Bb)6and -¢

n The point (k, 2k) lies on the circle with equation x* + y* = 45.

Work out the two possible values of k.

(3 marks)
2 kS
ko +(2w) 4S
2
Sk 99
+S kt | =9
kK=dork =-3
n A circle has centre O, the origin, and passes through the point T (5, 12).
a. Find an equation of the circle.
b. The point D has coordinates (10, 9). Decide whether D is inside the circle, on the circle, or outside
the circle. You must show your working. (4 marks)

o) The radcus scLUo.re.cl s OT2 =524 122 =25 + 14w = 169 (radevs
13)

So the cirele has e."uo.(::.m x4+ :)" = 169
b) For 0

\02 + 92 = 100 + 2\ = \8)
\8\ > 169, so 0 s f,urkkzr From O &han the radevs: 0 cs outside the

curele
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m On the grid, draw the circle X2 +y% = 25 and the straight liney = x + 1.
Use your graphs to solve the simultaneous equations

X2+y2=25 and y=x+1

(4 marks)
Circle: centre O, radivs S

Lcae: through (o, 1), (2, %), (-3, -2)
Read of f where {:l-.e.:) cross

chec: 3 44 = 25 V
kS 2
checl: (-4) 4+ (-3) = 25V

x=3,j=i+o.nd..z=-'+,y=-3
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m The point A (3, 4) lies on the circle with equation X2+ y2 = 25. The centre of the circle is O (0, 0).

Find the equation of the tangent to the circle at A. Give your answer in the form ax + by = ¢ where g,
b and c are integers. (4 marks)

3“&&&&(\"5 of OA = ¢

)

To.nﬁe.nt 1 radcvs: M.ao.t:.ve. reciprocal

3(‘0.&:.2.!\(: °f to.l\ae.n‘t J= -i
(7Y
9= T -2(e-2)
(1Y
Y 4y-16 § -3(x-3) ¢

HJ-IG T -3x + 9

‘Sx.+l+3=?.5
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m A circle has equation (x — 4)2 +(y - 3)2 = 25. Its centre is (4, 3) and its radius is 5.
a. On the grid, draw the circle.

b. Work out the coordinates of the points where the circle crosses the x-axis.

y

9

(4 marks)

«)

Cenktre (4, 3), rodevs §
Points (9, 3), (-1, 3), (4, ®), (4, -2)
o)

On the x=axis, y=o
2
(x - '-}) +9 2S5
-1 (x - '-})z 4 -1

x = 4% -4

(o, 0) and (8, 0)
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m The line with equation y = x + 2 intersects the circle with equation X2 +y% =34 atthe points A and B.

Find the coordinates of A and B. (5 marks)

Svbstitute y = 4+ 2 cato the circle Q"U&t&.ol\: 2+ (x4 1)"

= 34
E.zpo.ml

Pt x*+Hx t 4 = 4,502t 4 -30 =0
Oivide by
x242x-\5 = O0,%(x+5)(x-3)=0
x = -Ssi\le.sd=-3;x=33ave.sj=$
Check both pocats
(-5)2+(-3)* = 25 +9 =3 and 3> +52=9+25 = 34
The pounks are (-5, =3) and (3, 5)
(-5, -3) and (3, 5)

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 8 of 8



