Numberbender Worksheet

Circles as Conic Sections

Algebra & Geometry Worksheet - Grade 9-11

Name: Date:

Learning Objectives
* Identify the center and radius of a circle from its standard equation
 Write the standard equation of a circle given its center and a point on the circle

» Convert the general form of a circle to standard form using completing the square

Problems

1. Identify the center and radius of the circle given by the equation below.

(x—=3)2+(y—-5)%2=49

2. ldentify the center and radius of the circle given by the equation below.

(x+4)2+(y-1)2=25

3. Write the standard equation of a circle with the center and radius given below.

Center: (2, —6), r=3

4. Describe what value of r represents in the standard equation of a circle, then find the radius of the circle
given below.

(x+2)2+(y—-7)?%=36

5. A circle has its center at the origin and passes through the point given below. Write the standard
equation of the circle.

Point on circle: (0, 5)
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6. Find the equation of the circle whose center and a point on the circle are given below.

Center: (—3,4), Point: (1,4)

7. A circle has center at the point below and passes through the point shown. Find the standard equation of
the circle.

Center: (-5,0), Point: (—6,4)

8. Convert the general equation of the circle below to standard form, then state the center and radius.

x> +y?—6x+4y—3=0

9. Convert the general equation of the circle below to standard form, then state the center and radius.

x2+y?—4x+8y—-5=0

10. Convert the general equation below to standard form, identify the center and radius, then list the four
key points used to graph the circle.

x> +y?2+10x—-2y+1=0

Scan to watch

Circles — Standard & General Form - youtu.be/w4EIzA260UY - Page 2




Numberbender Answer Key

Circles as Conic Sections — Answer Key

Algebra & Geometry Worksheet - Grade 9-11

Answer Key

1. Answer: Center: (3, 5), Radius: 7
e Compare with (X - h)*2 + (y - K)"2 = "2
«h=3, k=5, socenter=(3,5)
e"2=49,s0r=7

2. Answer: Center: (-4, 1), Radius: 5
* Rewrite as (x - (-4))"2 + (y - 1)"2 =25
eh=-4,k=1, so center = (-4, 1)
e"2=25s0r=5

3. Answer: (x-2)"2+(y+6)"2=9
¢ Use the standard form (x - h)*2 + (y - k)2 = "2
* Substitute h=2,k=-6,r=3
c(Xx-2)"2+(y+6)"2=9

4. Answer: r is the distance from the center to any point on the circle; r =6
* r represents the fixed distance from the center (h, k) to any point on the circle
*"2=36
°r==6

5. Answer: x"2 +y"2 =25
* Centeris (0,0),soh=0,k=0
* Substitute the point (0, 5) into (x - 0)*2 + (y - 0)*2 = "2
e0+25=r"2,s0rmM2=25
» Equation: x"2 + y"2 = 25

6. Answer: (x +3)"2+(y-4)"2=16
* Find r using the distance formula: r = sgrt((1-(-3))"2 + (4-4)"2)
er=sqrt(l6 + 0) =4,so "2 =16
e Substitute h=-3, k=4: (x + 32 + (y - 4)"2 = 16

7. Answer: (X + 5)"2 +y"2 =17
eUse (x-h)"2+ (y-k2=r2withh=-5,k=0
e Substitute the point (-6, 4): (-6 + 5)*2 + (4 - 0)"2 = "2
c(-1)N2+4M2=1+16=17 =12
e Equation: (x + 5)"2 + y"2 =17

8. Answer: (x - 3)"2 + (y + 2)*2 = 16; Center: (3, -2), Radius: 4
» Group and move constant: (X2 - 6x) + (y"2 + 4y) =3
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» Complete the square for x: take half of -6 = -3, square it = 9; add 9 to both sides
» Complete the square for y: take half of 4 = 2, square it = 4; add 4 to both sides
e(Xx-3)"2+(y+2)"2=3+9+4=16

e Center: (3,-2),r=4

9. Answer: (x - 2)"2 + (y + 4)*2 = 25; Center: (2, -4), Radius: 5
» Group and move constant: (X2 - 4x) + (y"2 + 8y) =5
» Complete the square for x: (half of -4)"2 = 4; add 4 to both sides
e Complete the square for y: (half of 8)*2 = 16; add 16 to both sides
e(X-2)"2+(y+4)2=5+4+16=25
* Center: (2,-4),r=5

10. Answer: (x + 5)"2 + (y - D)2 = 25; Center: (-5, 1), Radius: 5; Key points: (-10, 1), (0, 1), (-5, 6), (-5,
-4)

» Group and move constant: (x"2 + 10x) + (y"2 - 2y) = -1

» Complete the square for x: (half of 10)*2 = 25; add 25 to both sides

» Complete the square for y: (half of -2)*2 = 1; add 1 to both sides

c(X+5)M2+(y-1)M2=-1+25+1=25

e Center: (-5,1),r=5

* Key points: left (-10,1), right (0,1), up (-5,6), down (-5,-4)
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