Wisgrow Math A - Plus !

Session 76 |Tangents 1| Worksheet 76

1) Construct a tangent to a circle by the steps given below

a) Draw a circle of radius 3cm and mark a point Pon the circle.
b) Mark O as the centre of the circle and draw the radius O P
c) Draw the tangent to the circle at P

d) Draw another tangent to this circle parallel to the first tangent.

Answers

!
!
!
Ps

Extent the radius to the diametre. Draw tangent at the other end of the diametre also

2) Draw suitable figure find the lengths asked in the question.

a) A tangent of length 12cm is drawn to a circle from a point outside the circle.If the radius of the
circle is 5ecm find the distance from centre to the exterior point from which the tangent is drawn.

b) What is the length of tangent drawn from a point at the distance 10 cm away from centre of a
circle of radius 6cm

c) A tangent is drawn from a point at the distance 26 cm away from the centre of a circle. If the
length of the tangent is 24cm find the radius of the circle.

Answers

Draw suitable figuresif [ is the length of tangent, 7 is the radius of the circle and d is the
distance from the center to the outer point

d?>=1%+r?

d?2 =122 4+ 52 =144+ 25 = 169, d = V169 = 13cm If [ is the length of tangent, r
is the radius of the circle and d is the distance from the center to the outer point

o= 4=

102 =12+4+62,12=100—36 = 64,1 = V64 = 8cm If [ is the length of tangent, r is
the radius of the circle and d is the distance from the center to the outer point

> =12+

26% = 242 4 12,72 = 262 — 242 = 676 — 576 = 100, r = /100 = 10cm

B) O is the center of the circle, ZOPA = 30°, OP = 16 , PA is a tangent from the outer point P then

a) Draw a rough diagram
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b) What are the angles of AOAP 2
¢) What is the radius of the circle?

d) What is the length of the tangent?

Answers

a) see the diagarm

by ZOPA = 30°, ZOAP = 90°, ZAOP = 60°

c) Thisis a 30° — 60° — 90° triangle.
Side opposite to 90° is 16cm . Therefore the side opposite to 30° is 8cm, side opposite
to 60° is 8v/3cm
Length of tangent PA = 8v/3cm, Radius OA = 8cm

4) In the figure O is the centre of the circle. A tangent PA is drawn from P outside the circle at the
distance 12cm from the centre. If the length of the tangent and radius are equal then

a) Draw a rough diagram
b) What are the angles of AOAP?
¢) What is the length of tangent and radius?

Answers

JAANN

a)
by ZOAP =90°,0A = PA. The angles opposite to equal sides are equal. Each of them
is 45°
AOAP is a45° — 45° — 90° triangle.

c) Length of tangent = % = 6+/2cm, Radius = 61/2cm

5) Choose the correct answer

a) Radius of a circle and the length of tangent from an outer point to the circle are equal to 1. What
is the distance from the center of the circle to the outer point?
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b) The tangent from an outer point to the circle has length 12cm.The tangent makes an angle 30°
with the line joining the center and outer point. What is the radius of the circle?

@4V3  ®2vV2  (©3V3  (d)5V2

c) A tangent is drawn from an outer point to a circle of radius 5cm. If the length of tangent is 12cm
then what is the distance from center to the outer point?

(a) 13cm (b) 12cm (c) 18cm (d) 10cm

a) V2
b) 4v/3cm
c) 13cm
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Wisgrow Math A - Plus

Session 77 |Tangents 2 | Worksheet 77

1) Inthe figure ZOPA = 40°, OP = 18cm then

a) What is the measure of ZAOP?
b) What is the radius of the circle?

¢) What is the length of the tangent?
[sin 40 = 0.6428, cos 40° = 0.7660, tan 40 = 0.8391]

Answers
a) ZAOP = 90 — 40 = 50°
b) sin40° = 94 — 04

~ OP — 18
OA =18 x 0.6428 = 11.57 cm

o__ PA
c) cosd0° = 3¢

PA =0.7660 x 18 = 13.788cm

2) Inthe figure ZPOB = 120°, OP = 24cm, ABis the diametre of the circle.

a) What are the angles of APOA?

b) What is the diametre of the circle?

¢) What is the length of the tangent from P
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Answers

a) In AAOP, LPAO = 90°, ZPOA = 180 — 120 = 60°,Z0PA = 30°

b) Side opposite to 90° is 24cm ,Side opposite to 30° is 12 cm
AB =24 cm

¢) side opposite to 60° is 121/3cm
Length of tangent is 12+/3cm.

3) The length of tangent drawn from a point at a distance 8 cm from the centre to a circle is 4cm. Construct
the tangent. Measure the radius of the circle and write aside.

Answers

a) Draw a line PAof 4cm
b) Draw a line perpendicular to PA at A
¢) Draw an arc with centre at P and radius 8cm which cut the perpendicular line at O.

d) Take O as the centre of the circle and radius O A which completes the construction.

4) In the figure the length of tangent PA is 12cm and PB = 8cm . what is the radius of the circle?

A

* OA=0B=r
OA? + PA? = OP?,

x 124122 = (r+8)%, 72 + 144 = 12 + 167 + 64,80 = 16,7 =5 cm

5) In the figure O is the centre of the circle and P A is a tangent. If the area of the triangle is O P Ais 6
sg.cm and OP = 5cm
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a) What is the radius of the circle? 3

b) What is the length of tangent?

Answers

a) LetOA:r,PA:x.%m::G,rx:H
r? 4+ g2 = 52
(r+z)?=r2+22+2rz,(r+2)2=25+24=49,r+x =17
(r—x)=(r+x)?—-4rz=49-48=1
r+rx=7r—xz=1—-2r=8r=4

b) Length of tangent © = /52 — 42 = 3
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Wisgrow Math A - Plus !

Session 78 |Tangents 3 | Worksheet 78

1) Inthe figure PA, PB are tangents . Ois the centre of the circle.

o 107

a) What are the measures of ZOAP, ZOBP?
b) If ZAPB = 40° then what is the measure of ZAOB

¢) Thelines AB and C Dintersect at C' .What is the relation between the length of lines CO, CP,C A
and CB?

Answers

a) Tangent is perpendicular to the radius .
/ZOAP = /Z0BP =90°

b) OAPB is a cyclic quadrilateral .ZAOB = 180 — 40 = 140°

c¢) OAPB is a cyclic quadrilateral.A Circle passes through the vertices . The lines OP and
AB are the chords of the circle. They intersect at C
COxCP=CAxCB

2) Inthe figure PA and PB are tangents Ois the centre of the circle ,Z AQB = 50°then
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a) What is the measure of ZAOB? 2
b) What is the measure of angle ZARB, /APB?

Answers

a) LZAOB = 2 x 50° = 100°

by QARB is cyclic. ZARB = 180 — 50 = 130°
¢) OAPBis cyclic. ZAPB = 180 — 100 = 80°

3) In the figure Ois the centre of the circle, PA, PB are tangents . If ZOAB = 20°then

a) What is the measure of ZAOB and , ZAQB?
b) What is the measure of ZARB?
¢) What is the measure of ZAPB?

Answers

a) OA = OB, . /OBA = 20°
ZAOB = 180 — (20 + 20) = 140°
Z/AQB =1 x ZAOB = 70°

b) AQBR is cyclic. ZARB = 180 — 70 = 110°

c) OAPB is cyclic ZAPB = 180 — 140 = 40°

4) Draw two tangents from an outer point of a circle of radius 3cm such that the angle between the tangents
is 60°

a) What is the distance from centre to the outer point?

b) What is the length of tangents ?

Answers

* Draw a circle of radius 3cm. Draw two radii such that the angle between them is 180—60 =
120°.Draw radii OA, OB

* Draw tangents at A and B. They meet at P

* LAPB = 60°

a) Triangle OAP is a 30° — 60° — 90°triangle. Side opposite to 30° 3 cm , Side opposite
to 90° is 6 cm
The side opposite to 60° is 3v/3cm
OP = 6cm

b) Length of tangent is 3v/3cm ,PA = PB = 3v/3cm
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5) Two angles of a trinagle are 40°, 60°.The sides of the triangle touches a circle of radius 3 cm 3

Answers

* Draw a circle of radius 3 cm

* Since two angles are 40°, 60° their supplementary angles are 180 — 40 = 140°, 180 —
60 = 120°. Draw radii such that it divide the angle around the centre as 140°, 120°, 100°

* Draw tangents to the circle at the ends of the radii.
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Wisgrow Math A - Plus !

Session 76 |Tangents 1| Worksheet 76

1) Construct a tangent to a circle by the steps given below

a) Draw a circle of radius 3cm and mark a point Pon the circle.
b) Mark O as the centre of the circle and draw the radius O P
c) Draw the tangent to the circle at P

d) Draw another tangent to this circle parallel to the first tangent.

Answers

!
!
!
Ps

Extent the radius to the diametre. Draw tangent at the other end of the diametre also

2) Draw suitable figure find the lengths asked in the question.

a) A tangent of length 12cm is drawn to a circle from a point outside the circle.If the radius of the
circle is 5ecm find the distance from centre to the exterior point from which the tangent is drawn.

b) What is the length of tangent drawn from a point at the distance 10 cm away from centre of a
circle of radius 6cm

c) A tangent is drawn from a point at the distance 26 cm away from the centre of a circle. If the
length of the tangent is 24cm find the radius of the circle.

Answers

Draw suitable figuresif [ is the length of tangent, 7 is the radius of the circle and d is the
distance from the center to the outer point

d?>=1%+r?

d?2 =122 4+ 52 =144+ 25 = 169, d = V169 = 13cm If [ is the length of tangent, r
is the radius of the circle and d is the distance from the center to the outer point

o= 4=

102 =12+4+62,12=100—36 = 64,1 = V64 = 8cm If [ is the length of tangent, r is
the radius of the circle and d is the distance from the center to the outer point

> =12+

26% = 242 4 12,72 = 262 — 242 = 676 — 576 = 100, r = /100 = 10cm

B) O is the center of the circle, ZOPA = 30°, OP = 16 , PA is a tangent from the outer point P then

a) Draw a rough diagram
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b) What are the angles of AOAP 2
¢) What is the radius of the circle?

d) What is the length of the tangent?

Answers

a) see the diagarm

by ZOPA = 30°, ZOAP = 90°, ZAOP = 60°

c) Thisis a 30° — 60° — 90° triangle.
Side opposite to 90° is 16cm . Therefore the side opposite to 30° is 8cm, side opposite
to 60° is 8v/3cm
Length of tangent PA = 8v/3cm, Radius OA = 8cm

4) In the figure O is the centre of the circle. A tangent PA is drawn from P outside the circle at the
distance 12cm from the centre. If the length of the tangent and radius are equal then

a) Draw a rough diagram
b) What are the angles of AOAP?
¢) What is the length of tangent and radius?

Answers

JAANN

a)
by ZOAP =90°,0A = PA. The angles opposite to equal sides are equal. Each of them
is 45°
AOAP is a45° — 45° — 90° triangle.

c) Length of tangent = % = 6+/2cm, Radius = 61/2cm

5) Choose the correct answer

a) Radius of a circle and the length of tangent from an outer point to the circle are equal to 1. What
is the distance from the center of the circle to the outer point?
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b) The tangent from an outer point to the circle has length 12cm.The tangent makes an angle 30°
with the line joining the center and outer point. What is the radius of the circle?

@4V3  ®2vV2  (©3V3  (d)5V2

c) A tangent is drawn from an outer point to a circle of radius 5cm. If the length of tangent is 12cm
then what is the distance from center to the outer point?

(a) 13cm (b) 12cm (c) 18cm (d) 10cm

a) V2
b) 4v/3cm
c) 13cm
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Wisgrow Math A - Plus

Session 77 |Tangents 2 | Worksheet 77

1) Inthe figure ZOPA = 40°, OP = 18cm then

a) What is the measure of ZAOP?
b) What is the radius of the circle?

¢) What is the length of the tangent?
[sin 40 = 0.6428, cos 40° = 0.7660, tan 40 = 0.8391]

Answers
a) ZAOP = 90 — 40 = 50°
b) sin40° = 94 — 04

~ OP — 18
OA =18 x 0.6428 = 11.57 cm

o__ PA
c) cosd0° = 3¢

PA =0.7660 x 18 = 13.788cm

2) Inthe figure ZPOB = 120°, OP = 24cm, ABis the diametre of the circle.

a) What are the angles of APOA?

b) What is the diametre of the circle?

¢) What is the length of the tangent from P
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Answers

a) In AAOP, LPAO = 90°, ZPOA = 180 — 120 = 60°,Z0PA = 30°

b) Side opposite to 90° is 24cm ,Side opposite to 30° is 12 cm
AB =24 cm

¢) side opposite to 60° is 121/3cm
Length of tangent is 12+/3cm.

3) The length of tangent drawn from a point at a distance 8 cm from the centre to a circle is 4cm. Construct
the tangent. Measure the radius of the circle and write aside.

Answers

a) Draw a line PAof 4cm
b) Draw a line perpendicular to PA at A
¢) Draw an arc with centre at P and radius 8cm which cut the perpendicular line at O.

d) Take O as the centre of the circle and radius O A which completes the construction.

4) In the figure the length of tangent PA is 12cm and PB = 8cm . what is the radius of the circle?

A

* OA=0B=r
OA? + PA? = OP?,

x 124122 = (r+8)%, 72 + 144 = 12 + 167 + 64,80 = 16,7 =5 cm

5) In the figure O is the centre of the circle and P A is a tangent. If the area of the triangle is O P Ais 6
sg.cm and OP = 5cm
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a) What is the radius of the circle? 3

b) What is the length of tangent?

Answers

a) LetOA:r,PA:x.%m::G,rx:H
r? 4+ g2 = 52
(r+z)?=r2+22+2rz,(r+2)2=25+24=49,r+x =17
(r—x)=(r+x)?—-4rz=49-48=1
r+rx=7r—xz=1—-2r=8r=4

b) Length of tangent © = /52 — 42 = 3
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Wisgrow Math A - Plus !

Session 78 |Tangents 3 | Worksheet 78

1) Inthe figure PA, PB are tangents . Ois the centre of the circle.

o 107

a) What are the measures of ZOAP, ZOBP?
b) If ZAPB = 40° then what is the measure of ZAOB

¢) Thelines AB and C Dintersect at C' .What is the relation between the length of lines CO, CP,C A
and CB?

Answers

a) Tangent is perpendicular to the radius .
/ZOAP = /Z0BP =90°

b) OAPB is a cyclic quadrilateral .ZAOB = 180 — 40 = 140°

c¢) OAPB is a cyclic quadrilateral.A Circle passes through the vertices . The lines OP and
AB are the chords of the circle. They intersect at C
COxCP=CAxCB

2) Inthe figure PA and PB are tangents Ois the centre of the circle ,Z AQB = 50°then
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a) What is the measure of ZAOB? 2
b) What is the measure of angle ZARB, /APB?

Answers

a) LZAOB = 2 x 50° = 100°

by QARB is cyclic. ZARB = 180 — 50 = 130°
¢) OAPBis cyclic. ZAPB = 180 — 100 = 80°

3) In the figure Ois the centre of the circle, PA, PB are tangents . If ZOAB = 20°then

a) What is the measure of ZAOB and , ZAQB?
b) What is the measure of ZARB?
¢) What is the measure of ZAPB?

Answers

a) OA = OB, . /OBA = 20°
ZAOB = 180 — (20 + 20) = 140°
Z/AQB =1 x ZAOB = 70°

b) AQBR is cyclic. ZARB = 180 — 70 = 110°

c) OAPB is cyclic ZAPB = 180 — 140 = 40°

4) Draw two tangents from an outer point of a circle of radius 3cm such that the angle between the tangents
is 60°

a) What is the distance from centre to the outer point?

b) What is the length of tangents ?

Answers

* Draw a circle of radius 3cm. Draw two radii such that the angle between them is 180—60 =
120°.Draw radii OA, OB

* Draw tangents at A and B. They meet at P

* LAPB = 60°

a) Triangle OAP is a 30° — 60° — 90°triangle. Side opposite to 30° 3 cm , Side opposite
to 90° is 6 cm
The side opposite to 60° is 3v/3cm
OP = 6cm

b) Length of tangent is 3v/3cm ,PA = PB = 3v/3cm
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5) Two angles of a trinagle are 40°, 60°.The sides of the triangle touches a circle of radius 3 cm 3

Answers

* Draw a circle of radius 3 cm

* Since two angles are 40°, 60° their supplementary angles are 180 — 40 = 140°, 180 —
60 = 120°. Draw radii such that it divide the angle around the centre as 140°, 120°, 100°

* Draw tangents to the circle at the ends of the radii.
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Wisgrow Math A - Plus !

Session 80 |Tangents 6 | Worksheet 81

1) Inthe figure AB = AC, the circle touches the sides at P, ), R.

a) AP = AQwhy?
b) Prove that BR = CR

a) Two tangents from an outer point to a circle are equal . .. AP = AQ

b) AB = AC,AB — AP = AC — AQ
BP=CQ — BR=CR

2) In the figure /B = 90°,AB = 15cm, BC' =8 cm..

15 Q

N

B R C
8

a) Draw a rough figure , mark O as the centre . Suggest a suitable name to PORB
b) If PB = x then fin the length AP, AQ,CR,CQ

¢) What is the radius of the circle.
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Answers

a) See the figure

15-x

PORB is a square
by AP=15—2,AQ=15—2,CR=8—2,0Q =8 —x

c) Hypotenuse of the right triangle is AC' = /152 + 82 = 17
15—24+8—-—2x=17,23 - 17=22,2x =6,z =3

Radius of the circle is 3cm

3) In the figure PQ) and PR are the tangents from P outside the circle. PQ) = 24cm AQ = 10cm,
BR = 8cm then

a) What is the length of PR

b) What is the length of AB?

c) What is the perimetre of APAB

d) Prove that PQ) + PR =Perimeter of APAB.
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Answers

a) PQ) = PR( Tangents from the outer point to the circle are equal)
. PR =24cm

b) Mark C', the point where the line AB touches the circle.
AQ = AC =10
BR =BC =38
AB=104+8=18

c) PA+AB+ PB =14+ 18 + 16 = 48cm

d) PQ+ PR = (PA+ AQ)+ (PB+ BR)
(PA+ AC)+ (PB + BC)
(PA+ PB+ AC + BC)
PA+ PB+ AB

Perimetre of the triangle.

4) In the figure PA, QB are the parallel tangents.P() touches the circle at R

a) Prove that APAQO and AP RQare equal triangles
b) Prove that AQBO and AQ ROare equal triangles
¢) Find ZPOQ
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Answers

a) OA=0OR,PA = PR, OP is common. APAQO and AP RQare equal triangles
by OB = OR, QB = QR, OQ is common. AQBO and AQROare equal triangles

o) ZAOP = /ROP, /QOR = /QOB
ZAOP + /ROP + ZQOR + ZQOB = 180°
2 x ZROP +2 x ZQOR = 180°
ZROP + ZQOR = 90°, ZPOQ = 90°

5) X P, XQare the tangents to the circle from X outside the circle. The line AB touches the circle at R

Prove that XA+ AR = XB + BR

* X P = X(@QTangents from outer point to the circle are equal.

* XA+ AP = XB+ BQ

* Since AP = AR and BQ = BR, XA+ AR= XB + BR
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Session 81 | Tangents 7 | Worksheet 81

1) In the right triangle AABC, ZC = 90°. a, b, care the sides opposite to A, B and C.A circle touches
sides of the triangle.

a) If the radius of the circle is r write the lengths PB and AP
b) Prove that r = Lrg*c
c) If the perpendicular sides are 6cm and 8 cm then find the length of the hypotenuse

d) If the perpendicular sides are 6 and 8 cm mthen find the radius of the circle .

Answers

a) See diagram

ORCQisasquareOR=0Q =r...CR=CQ=r
BR=a—-r,BP=a—r
AQ=AP=b—r

b) C:PA‘FPB:bf’r‘«i»a—r
C=a+b—2r72r:a+b—c’r:%b—c

c) AB =+/62+82=10

dy r = a+g—c _ 6+82—10 — 2¢m
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2) In the figure PM, P Nare the tangents to the circle.The distance from P to the centre of the circle i3
13cm, radius of the circle is 5cm . The line AB touches the circle at C

a) Find the length of PM and PN
b) f AM = x then find AC and AP
¢) Find x

d) What is the length of AB

Answers

a) PM = PN =+/132 — 52 = 12cm
b) If AM = x then AC =z, AP =12 —x

c) Since OC is perpendicular to AB, AACP is a right triangle.
(12 — 2)? = 22 + (13 — 5)?
122 + 22 — 240 = 22 + 82242 = 80,z = %cm

)
d) AB:ZX%:%cm

3) The sides of ABC'D touches the circle at P, Q, R, S

a) Prove that AB+ CD = AD + BC
b) If AB = 12em CD = 8cm, AD = 14cm then find BC.

Answers

a)

AP = AS 0)
BP = BQ @)
DR = DS 3)
CR=CQ )

Adding these equations , AP + BP + DR+ CR = AS + BQ + DS + CQ
(AP + BP)+ (DR + CR) = (AS+ DS) + (BQ + CQ)
AB+CD = AD + BC

b) 12+8 =14+ BC,BC =20 — 14 = 6¢cm
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4) In the figure ,the line A Btouches a circle.C'P is the common tangent . 3

a) Prove that PA = PB
b) Prove that AABC' is a right triangle.
¢) If AC = BC' = 10cm then find the length AB

Answers

a) PA = PC, PB = P(C(Tangents from outer point to a circle are equal)

PA=PB

b) In AAPC, two sides PA = PC. .. the angles opposite to equal sides are equal. LA = ZC =
x
In ABPC, two sides PB = PC. . the angles opposite to equal sides are equal. /B = ZC' =
Y

Consider AABC, /A+ /B+/C =180°,z+x+y+y =180,2z 4+ 2y =180,z +y =
90°.AABC' is a right triangle.

c) AABC'is a 45%rc — 45° — 90° triangle.AB = 104/2cm
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Session 82 |Tangents 7 | Worksheet 82

1) In the figure ABC'D is a parallelogram .The circle touches the sides at P, Q, R, S

a) Prove that AD + BC = AB+CD
b) Prove that ABC'D is a rhombus

Answers

a) BQ = BP,CQ =CR,AS = AP,DS = DR
Adding these equations,
(BQ + CQ) + (AS + DS) = (BP 4+ CR) + (AP + DR)
BC+ AD = AB+ CD

b) Since ABCD is a parallelogram , AD = BC, AB = CD
BC + AD = AB + CD becomes 2AD = 2AB, AD = AB
That is ,
AB=BC=CD = AD
ABCD is a rhombus.

2) In the quadrilateral ABC'D, /D = 90°
The sides AB, BC',C'D, DA touches the circle at P, @, R, S.
BC =383cm,CD =25cm,BP =27cm

a) Prove that ORDS is a square
b) Find the length of C'Q)
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¢) What is the side of ORD.S ? 2

d) What is the radius of the circle which touches the sides?

Answers

a) CD istangent and OR is radius . Therefore C'D is perpendicular to OR.
Similarly AD is perpendicular to OS, ZD = 90°. In ORDS, ZO will be 90°
Also, DR = DS. All sides of ORDS are equal, all angles are 90°. That is ORDS is a square.

b) BP = BQ = 27, BC = 38,QC = 38 — 27 = 11cm

c) CQ=CR=11em, DR=CD — 11 =25 — 11 = 14cm
Side of ORDS is 14 ¢cm

d) Since ORDS is a square radius is its side. Radius = 14cm

3) In the figure PQ)is the common tangent to the circles . Radius of the big circle is 6cm , radius of the
small circle is 3cm . The distance between the centres is 15cm.

a) Are the tringles APC' and BQC similar ?
b) What is the length AC' and BC'?
c) What is the length of P(Q)?

Answers

a) Consider AAPC and ABQC

/P =/Q,/ACP = /BCQ. So AAPC and ABQC are similar
A AC
b) £5 = 8¢
If AC = x then BC' =15 —«
8 = F-6(15 — ) = 32,90 — 62 = 32,90 = 9z, x = 10cm
AC = 10em, BC = 5cm

c) PC =102 — 62 =8cm, CQ = V5% — 32 = 4.
PQ=8+4=12cm

4) In the traingle ABC, ZB = 90°, area of the triangle 30cm, sum of the perpendicular sides is 17cm

a) What is the length of AC'?

b) What is the radius of the circle ?

www.apluseducre.blogspot.com or Whatsapp 9746544422



Answers

a) a+c=17,3 xaxc=30,ac=60
(a+c)? =a®+c®+2ac, 17% = a® + ¢® + 120, a® + ¢®> = 169
Since a2 + ¢ = b, b* = 169,b = 13

b) r= a+§7b — 17513 = 2cm
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Wisgrow Math A - Plus !

Session 83 | Tangents 8 | Worksheet 83

) InAABC ,a,b,c are the sides opposite to A, B and C'.
r is the radius of the circle touches the sides, area of the triangle is A,half of its perimetre is s
Prove that A = rs

Answers

a) see diagarm

In the diagram

Area of AABC'= area ABOC +area of AOAC +area of AOAB
A=laxr+ibxr+iexr

A=p(etbte) = pg

2) Sides of a triangular metal sheets are 26¢cm, 24cm and 10cm

a) What kind of triangle is this ?
b) What is the perimetre of this triangle?
¢) What is the area of this triangle?

d) Can this metal sheet is used to cover the upper open face of a cyclindrical vessel of radius 5cm?

Answers

a) 242 + 102 = 576 + 100 = 676 = 262.
This is a right triangle

b) Perimeter26 4 24 + 10 = 60cm

c) Area % X 24 x 10 = 120 sqg.cm

d) Radius of incircle r = %

s — 26424410 _ 3

r= > =4cm

30
Radius of the upper end of the cylinder is 5cm .t is more than radius of incircle. Not possible to
cover.

3) Side of an equilateral triangle is 10cm

a) What is the altitude of this triangle?
b) Find the perimetre and area of the triangle

¢) Find the radius of the incircle of this triangle.
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Answers

a) Look at the picture

AABD is a30° — 60° — 90° right triangle . AD = 5v/3cm
b) Perimetre 30cm , area % x 10 x 5\/§ = 25\/§sq.cm

c) A:rs%r:%*—x’lggf—‘s}/gcm

4) Draw an angle and construct a circle which touches the arms of the angle.

a) Draw the angle and bisect it

b) Mark a point O on the bisector. Draw perpendicular from the point to the arm.

¢) Draw a circle with O as the center and perpendicular distance as the radius
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Session 84 |Tangents 9 | Worksheet 84

1) Inthe figure AB is a chord , line XY is a tangent at A. If ZY AB = 40°then

a) Find ZACB
b) Find ZAOB?
¢) Find ZADB?

a) ZACB = 40°
by ZAOB = 2 x 40 = 80°
¢) ZADB = 180 — 40 = 140°

2) ABCD is a square .The vertices of the square are on the circle. Tangent at A meet C'Bproduced at
P.

A

a) What is ZBAP?
b) What is ZABP?
c) Whatis ZAPB?
d) If AP = 20cm then what is the area of the square ?
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Answers

2N

a) Draw diagonalAC of the square
LZACB = 45°, ZBAP = 45°

b) Since ABCD is a square ZABC = 90°, ... ZABP = 90°

¢) LZAPB =180 — (90 + 45) = 45°

d) Since AABP is a 45° — 45° — 90° triangle and AP = 20cm, AB = % = 10v/2cm
Area = (10/2)? = 200 sq.cm

3) APis the tangent of a circle with centre O. The angle between AB and tangent is 140°

B

/4
Tk

p!

a) What is the measure of ZAC B

b) What is the central angle of arc ADB?

¢) What is the measure of ZADB

d) Name an angle in the figure equal to/ADB

Answers
a) LACB = 140°
b) The central angle of ADB is 2 x 140 = 280°
¢) LADB = 40°
d) LADB = ZQAB

4) Draw an equilateral triangle of side 4cm.Construct a circle touches its sides (Incircle)

Answers

a) Draw the triangle
b) Draw the bisector of the angles. (bisectors of two angles are necessary)
¢) Mark the intersecting point of the bisectors.Draw perpendicular from this point to the side

d) Draw a circle with this point as the center and perpendicular distance as the radius .
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Session 85 |Tangents 10 | Worksheet 85

1) In the figure ABCD is a rectangle .A circle touches the triangle formed by two sides and diagonal at
P .Q,R.If AP = 2cm, DQ = 3cm then

a) What is AD?
b) What is the length of the side AB?
¢) What is the length of the diagonal of the rectangle?

d) What is the radius of the circle?

Answers

a) DR=DQ =3cm, AP = AQ = 2cm
AD=34+2=5cm

b) Lt BP=BR=x,AB=x+2,BD=2x+3
(+3)2=(x+2)2+5%22+6x+9=x?+4r+4+25
2x = 20,2 = 10cm
AB=10+2=12cm

c¢) BD =13cm

d) Mark the centre of the circle O.
OQAP is a square.OP = OQ = 2cm , Radius of the circle is 2cm

2) ABC is an equilateral triangle.Tangents are drawn at the vertices to the circumcircle.These tangents
form another triangle PQ R.

a) Prove that PQR is an equilateral triangle.
b) If the perimetre of ABC is 12cm then what is the perimetre of APQR.
¢) How many times the area of PQR is that of ABC?
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Answers

a) AABC is an equilateral triangle.
/A=/CBR=2/BCR=060°,/ZR = 60°
/B =/CAQ = ZLACQ = 60°, ZQ = 60°,/P = 60°. APQR is an equilateral triangle.

b) PACB is a parallelogram.BC = PA
QABC is a parallelogram BC' = AQ .. PQ =2 x BC,
Similarly PR =2 x AC,QR =2 x AB
Perimetre of APQR = 2 x 12 = 24cm

c¢) PACB,QABC, RBAC are equal parallelograms. Each one can be divided into two equal trian
gles.We can see four equal triangles in the picture.
Area of APQR = 4 times the area of ANABC

3) In the figure AP is the diametre of the circle.AB = 6v/3cm PB = 6 cm

a) What is the radius of the circle?

b) What are the angles of AAPB?
¢) What is the measure of LZAC B?
d) What is the measure of /BAQ?

Answers

a) AP = /(6v/3)2 4 62 = 12. Radius of the circle is 6 cm

b) Since AP is the diametre /B = 90° . Sides of AAPB are in the ratio 1 : V3:2 lLtisa
30° — 60° — 90° triangle.
ZA =30°, 4P =60°, £B = 90°

¢) ZACB = 60°(angle in the same arc)

d) 60°

5) In the figure (Q Ris the diametre of the circle, PA is the tangent ,/ RPA = 30°.
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a) What is the measure of ZPQR?
b) What is the measure of ZPRQ?
c) What is the acute angle formed by PA with P(Q?

a) ZPQR = 30°
b) /PRQ = 60°

c) Acute angle is 60°
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Session 86 | Tangents 11 | Worksheet 86

) In AABC AB = AC, a tangent P() is drawn through A to its circumcircle.Prove that P() is parallel
to BC.

BVC

Answers

* Since AB = AC opposite angles are equal. /B = ZC

* /PAB = ZC(In a circle the angle between a chord and tangent at its end is equal to the angle
in the other side of the chord on the circle.)

* Since /B = /C , Z/PAB = /B.The equality of altrenate angles shows that BC' is parallel to
the tangent at A.
PQ is parallel BC

2) In AABC atangentP() is drawn through A to the circumcircle of the triangle.lf BC' is parallel to PQ
then prove that AB = AC

BVC

Answers

* /PAB = ZC(In a circle the angle between a chord and tangent at its end is equal to the angle
in the other side of the chord on the circle.)

* /PAB = /B (Line PQ is parallel to BC, alternate angles are equal )

* /PAB=/B=/C
/B =/C
Sides opposite to equal angles are equal. AB = AC

3) In the figure P(Q) is the diametre of the circle , M N is the tangent to the circle at P.
If ZRPN = 50°
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a) What is the measure of ZPQR?
b) What is the measure of ZPRQ?
¢) What is the measure of ZQPM?

Answers

a) ZPQR = 50°
(In a circle the angle between a chord and tangent at its end is equal to the angle in the other side
of the chord on the circle.)

b) ZQPR = 90°, ZPRQ = 90 — 50 = 40°
o) ZQPM = /PRQ = 40°

4) In the figure BC' is the diametre of the circle, PA is a tangent If ZAPB =z, /PAB = y then

a) What is the measure of ZBCA and ZC' AQ
b) Whatn is the measure of ZABC?
¢) Find z + 2y

Answers

a) ZBCA = y (Ina circle the angle between a chord and tangent at its end is equal to the angle in
the other side of the chord on the circle.)
Since OC = O A opposite angles are equal .ZOAC = y.
Radius is perpendicular to the tangent ZC'AQ = 90 — y

b) ZABC =90 —y

) ZPBA=180—(90—y) =90+y
In triangle PBA,90 + y + x +y = 180, x + 2y = 90°
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Session 87 |Tangents 12 | Worksheet 87

1) ABCD is a cyclic quadrilaeral . PQ is a tangent atC.B D is the diametre of the circle.
/DCP = 40°, ZABD = 60°

a) What is the measure of angle DBC?
b) What is the measure of angle BC'()?
c) What is the measure of angle BDC?
d) What is the measure of ADB?

Answers

a) Z/DBC = 40°

b) Z/BCD = 90°, /ZBDC = 90 — 40 = 50°, /BCQ = 50°
¢) ZBDC = 50°

d) Since DAB = 90° , ZADB = 90 — 60 = 30°

2) Tangent from an outer point 7" to the circle is AT. B and C are the points a line from 7" cut the circle.In
triangle AC B, AD is the bisector of LA, /A =T70°,/CAD = 40°

a) What is the measure of ZADB?
b) What is the measure of ZBAT?
¢) Find the angles of ADAT
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Answers

a) AD is the bisector of ZA. ... ZCAD = 35°, ZADB = 35 + 40 = 75°
b) /BAT = 40°

c) nADAT , /A = 35+ 40 = 75°,( Sum of the two angles of a triangle is equal to the exterior
angle in the other vertex) /D = 75° /T = 180 — 150 = 30°

3) AB is the diametre of the circle, PA is a tangent . The line PB cut the circle at C, also C'(Q is the
tangent at C'

a) If AC is drawn then what is the measure of ZAC B?

b) If ZAC(@Q) = x then what are the acute angles of AABC?
c) Is AQ = QC? Why?

d) Prove that the line C'() bisects AP.

Answers

a) Draw AC' , ZACB = 90°
b) If ZACQ = xthenin AABC , /B = x,/BAC =90 — x
c¢) Tangents from outer point @ to the circle are equal. . QC = QA

d) ZQCP =90 — z, ZCPQ = 90 — z.0Opposite sides are equal . QP = QC'
AQ =QC = PQ — AQ = PQ

4) Two circles intersect at P, C'.AB is the common tangent.

Prove that ZAPC + ZACB = 180°
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Answers

* Draw PC in the figure.lf ZBAP = xthen ZACP = x
* If ZABP = ythen /ZBCP =y

* InAABP, ZAPC =180 — (z + )
ACB=z+vy

* LAPC + ZACB =180 — (z + y) + (z + y) = 180°

5) In the figure AB is the diameter of the circle. P is a point on ABproduced.The line from P touches
the circle at C'.If ZC'AB = 30° and the radius of the circle is 6¢cm

a) Find the lengths AC' and BC
b) Prove that BP = BC.

x AB =12 cm. AACB is a 30° — 60° — 90° right triangle. BC' = 6cm , AC' = 6+v/3cm

* /BCP =30°, ZCBP = 180 — 60 = 120°,
in APBC ,/P = /£C = 30°.
Opposite sides are equal. BP = B(C'
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Session 88 |Tangents 13 | Worksheet 88

1) Let P be a point outside the circle. PT is a tangent to the circle and another line from P cut the circle
at A and B.

a) What is the relation between /PT A, /PBT?
b) Are APTA, APBT similar
¢) Prove that PA x PB = PT?

Answers

a) LPTA = ZPBT(Angle between a chord of a circle and tangent at the end in one side is equal
to angle in the other part of the circle)

by ZPTA=Z/ZPBT, ZP is common .APT Axo APT B are similar triangles
¢) Sides opposite to the equal angles are proportional.

PT _ PA _ 2
L _ EA pAx PB=PT

2) PT is atangent from an outer point P to the circle.

Another line from P intersect the circle at A and B. If the length of the chord PB is 16cmand AB =7
cm then

a) What is the length P A?

b) What is the relation between PA, PB, PT?

c) What is the length of the tangent PT'?

d) What is the length of the other tangent from Pto the circle.

a) PA=16—"7=9cm

b) PA x PB = PT?

) 9x16=PT? PT =3x4=12cm
d) 12cm
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3) BCis the diametre of the circle.P is a point on BC' produced. 2
TangentP A is drawn from P to the circle. f PA = 6cm and PC' = 3cm then

a) What is the length PB?

b) Find the radius of the circle.

a) PB x PC = PA?
PB x3 =62 PB=12cm

b) BC'=12—3 =9cm
radius = % =4.5cm

4) In ANABC, AB = AC, A circle passing through B intersect AB at P. The circle touches AC' at its

mid point D
A
P
D

x AB=AC — AB x AP = A5

Prove that 4AP = AB

Answers

* AB x AP = AD?

* AB x AP = (4C)2
AB x AP = 4%~

* AP:%B
AB =4x AP

5) In the figure BC' is the diametre of the circle and AB is a tangent.
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a) Write the relation between AC, AD and AB
b) Prove that AC' x CD = BC?

Answers

a) AC x AD = AB?

b) ConsiderAABC and ABDC.
/ABC = 90°(Angle between diameter and tangent)
ZBDC = 90°(angle in the semicircle )
LABC = /BDC, ZC' is common
AABC are similar ABDC
BC _ AC

CcD — BC
AC x CD = BC?
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Session 89 |Tangents 14 | Worksheet 89

1) In the figure AB = BD, also the line AD is a tangent from A.

a) What is the relation between AB, AC and AD
b) Prove that AB x AC = C'D?
¢) What kind of triangle is AACD?

d) If ZBAD = 30° and perpendicular distance from D to AC' is 12 then what is the length of
tangent AD?

Answers

a) AB x AC = AD?

b) Consider AABD and AACD.
/ZADB = ZACD(Angle between chord and the tangent at the end is equal to angle in
the other side of the chord)
Since AB = BD, opposite angles are equal. .£/BAD = ZADB
Therefore ZADB = ZACD — AD = CD AB x AC = AD? — AB x AC =
CD?

c) nAACD, LA = ZC ,So opposite sides are equal . This is an isosceles triangle.

d) AAPDis a30° — 60° — 90°triangle. Side opposite to 30° is 12cm .Therefore AD =
24cm . Length of tangent is24cm

2) Inthe figure AC'is the diametre and B A is a tangent to the circle. The line BC' intersect the circle at P
If the radius of the circle is 2.5cm and the length of tangent is 12cm
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a) What is the length BC'?
b) What is the length PC'?
¢) What is the length AP?

Answers

a) ACAB is aright triangle . ( Diameter is perpendicular to the tangent )
BC? = AC? + AB? = 5% + 122 = 169, BC = 13cm

b) BP x BC = BA%, BP x 13 =12?, BP = &1 = 11.08 cm
PC =13 —11.08 = 1.92cm

) AP? = AC? — PC?, AP? =52 —1.922 = 25 — 3.68 = 21.32cm, AP = 4.6cm

3) PA is atangent from the outer point to a circle of diametre AB.The line PB intersect the circle at C'If
the radius of the circle is 5¢cm and AC = 6cm then

a) What is the length BC'?
b) Find PC

Answers

a) AACB is aright triangle . BC' = v/AB2 — AC? = /102 — 62 = 8cm

b) ABAP is aright triangle .Take PC' =z, PA =1y
(8 + )% = y% + 102
AACP is aright triangle . y? = 62 4 22
102 +y? = (8+2)? > 102+ 62 + 22 = (8 + )2, 136 + 2% = 64 + 2 + 162, 162 =
72, x = % =4.5cm. PC = 4.5cm

¢) y = V62 +4.52 = 7.5cm. Length of tangent 7.5 cm

4) QOis the centre of a circle of diametre AB. PA is a tangent from P to the circle, line PB intersect the
circle atC'.If ZAOC = 60°, AC = 6 cm then
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60° C

a) What is the measure of ZABC?
b) What is the diametre of the circle?
¢) What is the length BC'?

d) What is the length PC'?

Answers

a) ZABC = 30°
b) AOAC is an equilateral triangle . OA = OC = AC = 6cm . Diametre 12cm
¢) AACB is aright triangle . AB% = AC? + BC?, BC? = 144 — 36 = 108, BC = V108 =

6+/3cm

d) Consider AAPC. ZA =90—60 = 30°, ZC' = 90°, ZP = 60°.This is a 30° — 60° — 90°right
triangle .
Side opposite to 60° is 6ecm . PC = % = 2v/3cm. PC = 21/3cm note : Length of tangent is
4+/3cm

'John P A, jpavpz@gmail.com, sjpuzzles@gmail.com ,9847307721

www.apluseducre.blogspot.com or Whatsapp 9746544422



Wisgrow Math A - Plus !

Session 90 |Tangents 15 | Worksheet 90

1) ABCDE is a regular pentagon and its circumcircle. The tangents to the circumcircle at A and B
intersect at P.

a) Draw AD, what are the angles of AADE?

b) What is the measure of ZADB?

¢) Tangents at A, Bintersect at P. What is the measure of ZBAP?
d) What is the measure of ZAPB?

ARITELES

a) Angle sum of an n sided polygon = (n — 2) x 180°
ZAED = B=2x180 _ 4050
ED=FA — /EAD = ZEDA = 36°

b) ZADB = 108 = 36°

c) ZBAP = 36°(Angle between chord AB and tangent AP is equal to angle in the other side of
the chord on the circle)

d)y ZAPB = 180 — (36 + 36) = 108°

2) In AABC the sides AB, BC' and AC touches a circle at D, E, F.
fAB = 12cm ,BC = 8 cm ,AC = 10cm then find AD, BE and CF.
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Answers

* Since AD = x ,AF = z.(Tangents from outer point to the circle are equal)
* BD=12—2,BE=12—2,CF=10—z,CE=10—«x

* BC=BE+FEC,8=12—2+10— 2,8 =22 —2x,2¢ = 14,2 = Tcm
* AD=Tem,BE =12 — 2 =5m,CF =10 —2z =10 — 7 = 3cm

3) A semicircle is drawn with AB as the diametre in the square ABC'D. DE touches the semicircle at
P. If the side of the square is of length lunit

D C
F
A B

a) What is the length D P?
b) If PE = x then find the equation connecting DE,C'D and CE
¢) Find the length of the line DFE.

Answers

a) side of the square is 1. Since DA=1,DP =1

b) fPE=xthen DE=14+2CE=1—-—2z,CD=1
1+z)?=(1-2)2+12

dr=1-2=1=025DE=125

4) In the figure AB = AC, BC = 10 cm, altitude from A to BC' is 12 cm.The centre of the semicircle
is on BC' and the semicircle touches the sides AB and AC.
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a) What is the perimetre of AABC?
b) What is the area of triangle ABC?

¢) What is the radius of semicircle?
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Answers

a) AB = /52 + 122 = 13cm
b) Perimetre 13 + 13 + 10 = 36cm

¢) See the diagarm

ABCE is a rhombus .Semicircle is completed into circle. Perimetre = 13 x 4 = 52cm , Area
60 x 2 =120 sg.cm
Radius of the incircle r = 4 = % = 4.6cm

S
Another method

Let rbe the radius . It is the distance from center to the touching pointr.
Sum of the area of ABO and area of triangle ACO is equal to area of ABC
IxBBxr+3x13xr=1x10x12

26r = 120,r = % = 4.6000.0193
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Evaluation

Mathematics X
Scores 25

Times 1 hour

Choose the correct answer. 1mark each

1) Inthe figure P is a tangent to the circle from a point at the distance 12cm from the center of the circle.
If ZOPT is 30° then what is the radius of the circle?

(a) 6em (b) 8cm (c) 10cm (d) 12cm

Answers

Ans :6cm

2) A quadrilateral is formed by two tangents from an exterior point and radii to the touching points. If an
angle of this quadrilateral is 40° then what is its opposite angle?

(a) 140° (b) 120° (c) 100° (d) 110°

Answers

Ans :180 — 40 = 140°

3) The perpendicular sides of a right triangle are 8 cm and 6 cm. What is the radius of the circle touches
its sides.

(a) 1em (b) 2cm (c) 3cm (d) 4cm

Answers

Ans : 2

_ a+b—c
"= "9
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Questions from 4 to 5 carries 2 mark each

4) In the diagram the angle between two chords AB and AC' is 65°.

a) What is the measure of ZBOC?

b) What is the angle between the tangents?

Answers

a) 130°
b) Area 180 — 130 = 50°

5) In the diagram [ and m are the tangents and AB is a chord making an angle of 60° with the tangent [.

a) What is the measure of ZAC B?

b) What is the angle between [ and m?

Answers

a) 60°

b) 60°
Mark the center of the corcle as O. ZAOB will be 120°.
OAPB is cyclic. So angle between the tangents is 180 — 120 = 60°
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Questions from 6 to 8 carries 3 each

6) In the figure a circle touches the sides of triangle PQR at X,Y and Z.

fPX =4,QZ=TandYR =9

a) What are the lengths PY, QX and RZ?
b) What is the perimeter of triangle PQ R?
) If O is the center of the circle then what is ZX PY + XOY?

Answers

a) PY =4, QX =7and RZ =9
b) Sides are 11,13 and 16. So the perimeter is 40

c) OXPY is cyclic. ZXPY + XOY = 180°

7) The line from P cut the circle at A and B.
PC' is a tangent to the circle. PCDF is a square

If PA=4,AB =5 then

a) What is the relation between PA, PB and PC?
b) What is the length PC'?
¢) What is the length PD?
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Answers

a) PA x PB = PC?
b) 4 x 9= PC?, PC =36 =6
c)Gﬂ

8) In the figure AB = BD, also the line AD is a tangent from A.

a) What is the relation between AB, AC and AD
b) Prove that AB x AC = CD?
¢) What kind of triangle is AAC D?

d) If ZBAD = 30° and perpendicular distance from D to AB is 12 then what is the length of
tangent AD?

Answers

a) AB x AC = AD?

b) Consider AABD and AACD.
/ZADB = ZAC D(Angle between chord and the tangent at the end is equal to angle in the other
side of the chord)
Since AB = BD, opposite angles are equal. ./BAD = ZADB
Therefore ZADB = ZACD — AD = CD AB x AC = AD?> - AB x AC = CD?

c) nAACD, LA = ZC opposite angles are equal . This is an isosceles triangle.

d) AAPDis a 30° — 60° — 90°triangle. Side opposite to 30° is 12cm .Therefore AD = 24cm .
Length of tangent is24.cm

Question 9 carries 4 score

9) In the figure PQR.S is a quadrilatearl in which P(Q) is parallel to RS.
A circle touches the sides of PQRS inside at A, B, C and D.
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PA=5QB=4,RC=3and DS =2
a) Find the length of the sides P.S and QR
b) Is it possible to draw a circle through the vertices of PQQ RD? How can we realize it ?
c) Calculate the perimeter of the quadrilateral PQ RS

d) If /P = x write the measures of other angles of PQR.S in terms of x

Answers

a) PS=QR=7

b) Two sides are parallel and other two sides are equal .lt is an isosceles trapezium.
So it is cyclic. A circle can be drawn through the vertices.

c) 28
d £Q=2,Z/R=180—x,45 =180 — x

Question 10 carries 5 marks
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10) Look at the pattern carefully
a) Write the numbers in the right end of each line as a sequence
b) Using its algebraic form write the number in the right end of 30 th line
¢) Which number comes just below 400 in the next line?
d) Which number comes in the left end of 21 st line ?
e) Which line ends with 1600 this pattern?

Answers

a) 1,4,9,16- -
b) 302 = 900

) 212 — 1 = 440
d) 20% + 1 =401

e) 1600 comes in the right end of 40 th line
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