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Math Chapter 10 - Circles CLASS 10

: 1 In the figure below, APXY is formed using three tangents to a circle centred at O.

® ¢ *p
B Y
(Note: The figure is not to scale.)
Based on the construction, the sum of the tangents PA and PB is the

perimeter of APXY.

8l lesser than
A greater than

EX equal to

¥ (cannot be answered without knowing the tangent lengths)

Q: 2 Raghav drew the following figure on a board where a circle is inscribed in a
quadrilateral.

(Note: The figure is not to scale.)
Then he wrote the following relationships.

i) ZW + WX = XY + YZ
ii) ZY + WX = ZW + YX

Which of the above relationships is/are DEFINITELY true?
EH onlyi EA only ii EX both i and ii A neither i nor i

130



?

Math Chapter 10 - Circles CLASS 10

Q:3

A circle has a centre O and radii OQ and OR. Two tangents, PQ and PR, are drawn from
an external point, P.

In addition to the above information, which of these must also be known to conclude
that the quadrilateral PQOR is a square?

i) OQ and OR are at an angle of 90°.
ii) The tangents meet at an angle of 90°.

Kl only i) EA only ii) EX cither i) or i) A both i) and ii)

In the following figure, O is the centre of the circle and PQ and PS are tangents to the [1]
circle at points Q and S respectively.

Q

P

What is the measure of ZQRS? Show your work.

: 5

Shown below is a circle with centre O and tangents PQ and PR. [3]

Using triangles QOR and PQR, and without doing any extra constructions, prove that
the tangents PQ and PR are equal in length.
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Q: 6 ABCD is a square. CD is a tangent to the circle with centre O as shown in the figure [3]
below.
A
¥,

(Note: The figure is not to scale.)

If OD = CE, what is the ratio of the area of the circle and the area of the square? Show
your steps and give valid reasons.

Q: 7 In the figure given below, PA is a tangent to the circle with centre O and PCB is a [3]
straight line.

B

(Note: The figure is not to scale.)

Find the measure of ZOBC. Show your steps and give valid reasons.
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Q: 8 Shown below is a circle with centre O and radius 5 units. PM and PN are tangents and [5]
the length of chord MN is 6 units.

Chapter 10 - Circles CLASS 10

(Note: The figure is not to scale.)

Find the length of (PM + PN). Show your work.

Q: 9 Shown below is a circle with centre 0. VP = 34 cm, PR = 36 cm and RS = 17 cm. U, W, Q[5]
and S are the points of tangency.

V U T
S
W
R
Q
P

(Note: The figure is not to scale.)

Find the area of the shaded region in terms of . Show your steps and give valid
reasons.
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Q: 10 |n the figure below, a circle with centre O is inscribed inside ALMN. A and B are the [1]
points of tangency.

(Note: The figure is not to scale.)

Find LANB. Show your steps.

Q: 11 A point is 25 cm from the centre of a circle of radius 15 cm. [1]

Find the length of the tangent from the point to the circle. Show your steps.

Q: 12 |n the figure below, PQ and RQ are tangents to the circle with centre O and radius 6v3 [5]
cm.

(~>»Q

Oe

P

(Note: The figure is not to scale.)

i) Prove that APQR is an equilateral triangle.
ii) Find the length of RP. Show your steps along with a diagram and give valid reasons.
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Q: 13 shown below is a APQR inscribed in a semicircle. [2]
R
P Q

A circle is drawn such that QR is a tangent to it at the point R.

How many such circles can be drawn? Justify your answer.

Q: 14 shown below is a circle whose centre is unknown. [3]

State true or false for the statements below and give valid reasons.

i) The centre of the circle can be found using any 2 tangents.
ii) The centre of the circle can be found using any 2 chords.
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Q: 15 Shown below is a circle with centre M. PQ is a secant and ZKML = 6. [2]

i) Show that, when 6 = 0°, PQ becomes a tangent to the circle.
i) What is the point of contact of the tangent in part i) with the circle?

Q: 16 |n the figure below, O is the centre of two concentric circles. APQR is an equilateral [5]
triangle such that its vertices and sides touch the bigger and smaller circles
respectively. The difference between the area of the bigger circle and the smaller
circle is 616 cm?2.

K

(Note: The figure is not to scale.)

Find the perimeter of APQR. Draw a rough diagram, show your work and give reasons.

(Note: Take m as 2—72 .)
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Chapter 10 - Circles aassio Answer Key

The table below gives the correct answer for each multiple-choice question in this test.

Q.No Correct Answers
1 3
2 2
3 3
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E1dl Chapter 10 - Circles anss10  Answer Key

Q.No| Teacher should award marks if students have done the following: Marks
4 Finds the angle as 65°. 0.5
Explains that £QOS is 130° and ZQRS=130/2 = 65°. 0.5
5 Assumes the base angles of AQOR as 0 each as angles opposite equal sides are 1
equal.
Writes that ZPRQ and ZPQR are (90 - 0)° each as radius of a circle is perpendicular to 1
the tangents.
Writes that in AQPR, PQ and PR are equal as sides opposite to equal angles in a 1
triangle are equal.
6 0.5
Writes that OE = OD (radii of the same circle) and CE = OD (given).
Finds the length of OC as 20D.
Writes that as CD is tangent to the circle, OD L CD and applies Pythagoras' theorem 1
in AODC to find the length of CD as:
0oc?=cb?+ OD?
=> CD?=0C?- 0OD?=4x0D?-0D?
=> CD?=3 x OD?
Finds the area of the circle as tx0OD? sq units. 0.5
Finds the area of the square as 3x0D?2 sq units, using step 2. 0.5
(Award 1.5 marks if the student has combined steps 2 and 4 together).
Finds the ratio of the areas as 0.5
Area(circle):Area(square) = m:3
7 Writes that sum of angles on a straight line is 180° and finds the measure of ZACP as 0.5

110°.
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Q.No| Teacher should award marks if students have done the following: Marks
Writes that sum of angles in a triangle is 180° and finds the measure of ZCAP as 40°. 0.5
Writes that ZOAP = 90° since PA is tangent to the circle and finds the measure of 0.5
£LOAC as 50°.

Joins OC. Writes that AOAC is isosceles and finds the measure of ZOCA as 50°. 0.5
Finds the measure of ZOCB as 20°. 0.5
Writes that AOCB is isosceles and finds the measure of ZOBC as 20°. 0.5

8 Connects P to O intersecting MN at T. Applies chord properties to conclude that 0.5
i) PO L MN
if) MT = NT = 3 units.

5 units
Applies Pythagoras' theorem in AOTM to find OT as 4 units. 1
Assumes PM = x units and PT = y units and applies Pythagoras' theorem to find two 1

equations in x and y as

From APTM, x2=y? + 32.... (1)
From APMO, (y + 4)?2=x2+52.... (2)
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E1dl Chapter 10 - Circles anss10  Answer Key

Q.No| Teacher should award marks if students have done the following: Marks
Solves the pair of equations in the previous step to get y (PT) as % or 2.25 units. 1
Inputs the value of y in one of the equations from step 3 to find the value of x (PM) 1
as % or 3.75 units.

Applies tangent property from external point to conclude that PM = PN and finds PM 0.5
+ PN as 3:,—oor 7.5 units.
9 Writes that RQ = RS = 17 cm and gives the reason that the lengths of tangents 0.5
drawn from an external point to a circle are equal.
Finds the length of PQ =36 - 17 = 19 cm. 0.5
Writes that PQ = PW = 19 cm and gives the reason that the lengths of tangents 0.5
drawn from an external point to a circle are equal.
Finds the length of VW = 34 - 19 = 15 cm. 0.5
Writes that ZVWO = ZVUO = 90° and gives the reason that the tangent at any point 1
of a circle is perpendicular to the radius through the point of contact.
Uses above step and ZWVO = 90° (given), to conclude that, VWOU is a square. 0.5
Concludes that the radius of the circle, UO = VW = 15 cm. 0.5
Finds the area of the shaded region, the semi circle as 3 x m x 15 x 15 = 112.51w cm? 1
10 Finds minor ZAOB as 360° - 260° = 100°. 0.5
Finds ZANB as 360° - (90° + 90° + 100°) = 80°. 0.5
11 Finds the length of the tangent as v(252-152) = 20 cm. 1
12 i) Writes that PQ = RQ and gives the reason that the lengths of tangents drawn from 0.5

an external point to a circle are equal.
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E1dl Chapter 10 - Circles anss10  Answer Key

Q.No| Teacher should award marks if students have done the following: Marks
Uses the above step and the angle sum property in APQR to find ZRPQ = ZPRQ = 0.5
60°.

Concludes that APQR is an equilateral triangle as all the angles are equal to 60°.
ii) Joins OP and OQ and writes that ZOPQ = 90°. The figure may look as follows: 1

R

s go{—=>» Q
09 _g0°

P
(Note: The figure is not to scale.)
Finds ZOPS as ZOPQ - LSPQ = 90° - 60° = 30°. 0.5
Writes that ZOQP = 30° and gives the reason that the centre of a circle lies on the 0.5
bisector of the angle between the two tangents.
Uses the angle sum property in AOPQ to find ZPOQ as 60°. 1
Uses the angle sum property in AOPS to find ZOSP as 90°.
Uses the sine ratio in AOPS to find the length of PS as: 0.5

sin60°=%
=PS=9cm

Writes that RS = PS = 9 cm and gives the reason that the perpendicular from the

centre of a circle to a chord bisects the chord.

141




2

E1dl Chapter 10 - Circles anss10  Answer Key

Q.No| Teacher should award marks if students have done the following: Marks
Finds the length of RPas RS + PS =9 + 9 = 18 cm. 0.5

13 Writes that infinite such circles can be drawn. 0.5
Justifies the answer. 1.5
For example, writes that ZPRQ = 90° because it is the angle in a semicircle. Also,
writes that the radius is perpendicular to the tangent at the point of contact.

Concludes that infinite circles with their radii lying on extended PR and R being a
point on the circumference of the circle can be drawn.

14 i) Writes true. 0.5
Gives a reason. For example, drawing 90° angles at the points of contact of the 2 1
tangents and extending perpendicular lines to meet at a point gives the centre of the
circle.

ii) Writes true. 0.5
Gives a reason. For example, drawing the perpendicular bisectors of the 2 chords and 1
extending them to meet at a point gives the centre of the circle.

15 i) Writes that AKLM is an isosceles triangle and finds the measures of ZKLM = ZLKM 0.5

180°-0 o 8
=5 =90°-.
Writes that angles on a straight line are supplementary and finds the measures of 0.5
LPKM = QLM = 180° - (90° - 2 ) = 90° + 2.
Writes that, when 6 = 0°, KM and LM coincide and ZPKM = ZQLM = 90°. 0.5
Hence, concludes that PQ becomes a tangent to the circle.
ii) Writes the point of contact of the tangent in part i) with the circle as K or L. 0.5
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Q.No| Teacher should award marks if students have done the following: Marks
16 Joins OP and OS to make AOPS. The figure may look as follows: 1
P
Q\/R
(Note: The figure is not to scale.)
Writes that, since OP and OS are the radii of the bigger and smaller circles 0.5
respectively, mOP2- mOS2 = 616 cm?.
Finds the value of (OP%- 0S?) as 196 cm?. 0.5
Writes that AOPS is a right-angled triangle because the tangent at any point on a 0.5
circle is perpendicular to the radius at the point of contact.
Writes that, in right-angled AOPS, PS? = OP?- 0S% = 196 cm? 0.5
Finds the length of PS as 14 cm. 0.5
Writes that, since PR is the chord of the bigger circle and OS L PR, PR = 2x PS 1
because the perpendicular from the centre of a circle to a chord bisects the chord
and finds the measure of PR as 2 x 14 = 28 cm.
Finds the perimeter of APQR as 3 x 28 = 84 cm. 0.5

143




