
CONTACT:8830597066 | 9130946703
1 / 24

SA
TI

SH
 S

CIE
NCE

ACADEM
Y

Solution

CIRCLES

Class 10 - Mathematics

1. 

(b)
110o


Explanation:

110o

2. 
(b)
24 cm


Explanation:
24 cm

3. 
(c)
AB + CD = BC + AD


Explanation:

Property: If two tangents are drawn to a circle from one external point, then their tangent segments (lines joining the external
point and the points of tangency on circle) are equal.

By the above property,

AP = AS (tangent from A)

BP = BQ (tangent from B)

CR = CQ (tangent from C)

DR = DS (tangent from D)

Now we add above 4 equations,

AP + BP + CR + DR = AS + BQ + CQ + DS


 AB + CD = BC + AD [  AP + BP = AB, CR + DR = CD, AS + DS = AD, BQ + CQ = BC]

Hence, the right option is AB + CD = BC + AD

4. (a)
135°


Explanation:
In the given figure, PA and PB are two tangents drawn from an external point P which inclined at an angle of 45°.

OA and OB are radii of the circle.


To find AOB

OBP is a cyclic quadrilateral


⇒ ∵

∠

△
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AOB + APB = 180°

AOB + 45° = 180°

AOB = 180° – 45° = 135°

5. 

(d)
50o


Explanation:

ABC = 90o [Angle in semicircle]

In ABC, we have









Now,  


6. 
(d)
10 cm


Explanation:

We know that if two chords intersect each other at T outside the circle, then TP  TQ = TS  TR Let SR = cm

(5 + 3)  3 = (x + 2)  2

x + 2 = 12


 cm x = 10 cm

 SR = 10 cm

7. (a)
24 cm


Explanation:
We know that, a tangent to a circle is perpendicular to the radius at the point of contact.

So, OCB is right a triangle, right angled at C.

Hence, by Pythagoras' theorem, we have:


BC2 = OB2 - OC2


 BC2 = 225 - 81 = 144

BC = 12 cm

We also know that, the tangents drawn from the same external point to a circle are equal.

Since BC and BD are tangents drawn from the same external point, B, we have:

BC = BD = 12 cm.

So, BC + BD = 24 cm.

Hence, BC + BD = 24 cm.

8. 
(b)
5 cm

Explanation:
Let us first put the given data in the form of a diagram.


∠ ∠

⇒ ∠

⇒ ∠

∠

△

∠ACB+ ∠CAB+ ∠ABC = 180∘

⇒ + ∠CAB+ =50∘ 90∘ 180∘

⇒ ∠CAB= 40∘

∠CAT = 90∘ ⇒ ∠CAB+ ∠BAT = 90∘

⇒ + ∠BAT = ⇒ ∠BAT =40∘ 90∘ 50∘

× × x

⇒ × ×

⇒

⇒x = 10

∴

△

⇒
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Given data is as follows:

OP = 3 cm

AP = 4 cm

We have to find the length of OA.

We know that the radius of a circle will always be perpendicular to the tangent at the point of contact. Therefore, OP is
perpendicular to AP. We can now use Pythagoras theorem to find the length of OA.


OA2 = OP2 + AP2


OA2 = 42 + 32


OA2 = 16 + 9


OA2 = 25
OA = 5

Therefore, the distance of the point A from the center of the circle is 5 cm.

9. 

(c)
90o


Explanation:

Given X and Y are two circles touch each other externally at P. AB is the common tangent to the circles X and Y at point A and
B respectively.

Let   and  

CA = CP [lengths of the tangents from an external point C].

In a triangle PAC,  

Similarly, CB = CP and  

Now in the triangle APB,


 [Sum of the interior angles in a triangle]









Therefore, 

10. (a)
90o


Explanation:
In the figure, PT is the tangent to the circle with centre O

OP and OT are joined


PT is tangent and OT is the radius

OT  PT

Now in right 


∠CAP = α ∠CBP = β

∠CAP = ∠APC = α

∠CPB= ∠PBC = β

∠PAB+ ∠PBA + ∠APB= 180∘

α + β + (α + β) = 180∘

2α + 2β = 180∘

α + β = 90∘

∠APB= α + β = 90∘

⊥

ΔOPT
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 = 180o - 90o = 90o

11. 
(c)
6 cm


Explanation:

Distance between the two parallel tangent to a circle = diameter

= 2  r

= 2  3 = 6 cm.

12. 
(b)
31.2 cm


Explanation:
Given,

Chord AB = 24 cm,

Radius OB = OA = 13 cm.

Draw OP  AB

In OPB, OP  AB


 AP = PB

[Perpendicular from centre on chord bisect the chord] = AB = 12 cm


Also, OB2 = OP2 + PB2


 (13)2 = OP2 + (12)2


 OP2 = 169 - 144  OP = 5 cm


In BPC, BC2 = x2 + BP2 [By Pythagoras theorem]


BC2 = x2 + 144 ...(i)


In OBC, OC2 = OB2 + BC2


 (x + 5)2 = (13)2 + x2 + 144  x =  = 28.8 cm

Put the value of x in (i), we get


BC2 = x2 + 144 =  + 144  BC = 31.2 cm

 AC = BC = 31.2 cm

∠OTP = 90∘

∠OPT + ∠POT

×

×

⊥

△ ⊥

⇒
1
2

⇒

⇒ ⇒

△

△

⇒ ⇒ 288
10

(144)2

25 ⇒

⇒
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13. 
(c)
2


Explanation:
Here, AB = 5cm, BC = 12 and  

Let the radius of circle be x cm









 AC = AR + RC

 AC = (5 - x) + 12 - x

 13 = 5 - x + 12 - x

 2x = 17 - 13 = 4




Hence, radius of the circle = 2cm.

14. 
(d)
  cm


Explanation:

 cm

15. 
(d)
24 cm


Explanation:
OP is radius, PA is the tangent





Now in right 


OA2 = OP2 + AP2


(15)2 = (9)2 + AP2


225 = 81 + AP2


 AP2 = 225 - 81 = 144 = (12)2

AP = 12 cm

But AP = AQ = 12 cm (tangents from A to the circle)

AP + AQ = 12 + 12 = 24 cm

∠B= 90∘

∴ AC = (12 + (5)2 )2− −−−−−−−−−
√

= 144 + 25
− −−−−−−

√

= = 13cm169
−−−

√

∵

∴

⇒

⇒

⇒ x = = 2cm4
2

39
−−

√

39−−√

OP ⊥ AP

ΔOAP

⇒
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16. 
(c)
19 cm


Explanation:
Produce BD to meet the bigger circles at E. Join AE. Then


AEB = 90o [Angle in a semicircle]

OD  BE

[  BE is tangent to the smaller circle at D and OD is its radius]

BD = DE [  BE is a chord of the circle and OD  BE]


 OD || AE [  AEB = ODB = 90o]

In AEB, O and D are mid-point theorem, we have


OD =  AE

 AE = 2  8 = 16 cm


In ODB, we have


OB2 = OD2 + BD2 [By Pythagoras theorem]


 (13)2 = 82 + BD2


 BD2 = 169 - 64 = 105  BD =  cm

 DE =  cm [  BD = DE]


In AED, we have


AD2 = AE2 + ED2 [By Pythagoras theorem]


 AD2 = 162 +  = 256 + 105 = 36

 AD = 19 cm

17. 

(b)
45o


Explanation:
Let us first put the given data in the form of a diagram.


We know that the radius of a circle will always be perpendicular to the tangent at the point of contact. Therefore, OP is
perpendicular to QP. Therefore,




The side opposite to perpendicular is OQ.OQ will be the longest side of the triangle. So, in the isosceles right triangle ΔOPQ,

OP = PQ

And the angles opposite to these two sides will also be equal. Therefore,




We know that sum of all angles of a triangle will always be equal to 180°. Therefore,










∠

⊥

∵

∵ ⊥

∴ ∵ ∠ ∠

△

1
2

⇒ ×

△

⇒

⇒ ⇒ 105−−−√

⇒ 105
−−−√ ∵

△

⇒ ( 105−−−√ )2

⇒

∠OQP = 90o

∠OQP = ∠POQ

∠OQP + ∠POQ + ∠OPQ = 180∘

∠OQP + ∠POQ + ∠OPQ = 180∘

+ 2∠OQP =90∘ 180∘
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18. (a)
 


Explanation:
In triangle AOB,


AB =  =  =  = 12 cm


And 

In triangle AOC,


AC =  =  =  = 12 cm


And 

 Area of quadrilateral ABOC = 


 Area of quadrilateral ABOC = 30 + 30 = 60 cm2

19. 
(b)
(a) - (iii), (b) - (ii), (c) - (i)


Explanation:
(a) - (iii), (b) - (ii), (c) - (i)

20. 
(b)
10 cm


Explanation:
Perimeter of ABC = AB + BC + AC

= AB + (BP + PC) + AC

= (AB + BQ) + (CR + AC) [  BP = BQ, PC = CP]

= AQ + AP = 2 AQ (  AQ = AR)

= 2  5 = 10 cm

21. 

Now, In  

 


 




We know, 




Hence, 

22. sin 60o =   OA =  cm 


tan 60o =   AB =  cm = AC

2∠OQP = 90∘

∠OQP = 45∘

60 cm2

−(13)2 (5)2
− −−−−−−−−−

√ 169 − 25− −−−−−−
√ 144−−−√

ar (ΔAOB) = × 12 × 5 = 30 c1
2

m2

−(13)2 (5)2
− −−−−−−−−−

√ 169 − 25− −−−−−−√ 144
−−−

√

ar (ΔAOC) = × 12 × 5 = 30 c1
2

m2

∴ ar (ΔAOB) + ar (ΔAOC)

∴

△

∵

∵

×

rt.△OCA

A = O + AO2 C 2 C 2

⇒ A = −C 2 52 32

⇒ AC = 4

OC ⊥ AB

∴ AC = BC

AC = 2(4) = 8cm
5

OA
⇒

10 3√

3

5
AB

⇒
5 3√

3
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23. 2 common tangents can be drawn to two circles intersecting at two distinct points.


24. We know , tangent and radius of a circle are perpendicular to each other at point of contact
 Angle between the radii 

25. BAC + BOC = 180o


 BOC = 180o - 65o


 BOC = 115o

26. In , OA = OB


  =  = 15o


 = 180o - 15o - 15o


= 150o


 = 180o - 150o


= 30o

27. Let PQ touch the circle at point R.

We know that,tangents drawn from a external point to a circle are equal in length.


 AB = AC = 5 cm

 AP + BP = AQ + QC = 5 cm

 AP + PR = AQ + QR = 5 cm ...(i)  BP = PR and QC = QR]


Now,Perimeter of  = Addition of all three sides = AP + PQ + AQ

= AP + RP + QR + AQ  from (i)]

= 5 + 5

= 10 cm

The perimeter of  is 10 cm.

28. Here, AC and AB are the tangents from external point A to the smaller circle.


 AC = AB

Now, AB is the chord of bigger circle and OQ is the perpendicular bisector of chord AB.


 AQ = QB

or, AB = 2AQ

or, AB = 2(5) = 10 cm ...[  Given AQ = 5 cm]

or, AC = 10 cm

29. ∵ ∠OPQ = 90°

[The tangent at any point of a circle is ⊥to the radius through the point of contact]

∴ In right triangle OPQ,


OQ2 = OP2 + PQ2 [By Pythagoras theorem]


⇒ (25)2 = (OP)2 + (24)2


⇒ 625 = OP 2 + 576


∴ = − − − =3600 900 900 300 1500

∠ ∠

⇒ ∠

⇒ ∠

∠AOB

⇒ ∠OAB ∠OBA

∠AOB

∠ATB

∴

⇒

⇒ [∵

△APQ

[∵

△APQ

∴

∴

∵
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⇒ OP2 = 625 - 576 = 49

⇒ OP = 7 cm

30. 

We know that semi perimeter is given by;




 a + b + c = 2s

From this equation we can write the three equations as

b + c = 2s - a, c + a = 2s - b and a + b = 2s - c


 b + c - a = 2 (s - a), c + a - b = 2(s - b) and a + b - c =2 (s - c)

The lengths of tangents to a circle drawn from an external point are equal.

Therefore, AF = AE, BD = BF and CD = CE

From the given figure we have,

2s = BC + CA + AB


 2s = (BD + DC) + (CE + AE) + (AF + BF)

 2s = (BD + DC) + (CD + AF) + (AF + BD)

 2s = 2 (BD + DC) + 2AF

 2s = 2 BC + 2 AF

 2s = 2a + 2 A F

 AF = s - a

 AF = AE = s - a


Again from the given figure we have,

2s = BC + CA + AB


 2s = (BD + CD) + (CE + AE) + (AF + FB)

 2 s = (BF + CE) + (CE + AE) + (AE + FB)

 2s = 2BF + 2 (AE + CE)

 2s = 2BF + 2AC

 2s = 2BF + 2b

 BF = s - b

 BD = BF = s - b


Similarly following the same procedure, it can be proved that CD = CE = s - c.
31. Given,




and BQ = BR ..(i) 

Also XQ = XP ..(ii)[Tangents drawn from an external point]


 XA + AP = XB + BQ

  [From (i) and (ii)]

s= =AB+BC+CA

2
a+b+c

2

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

⇒

AP = AR

∴

∴ XA + AR= XB+ BR
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32. 

Let AB be a chord of a circle with centre O and it is given that the radius of circle = 13 cm.

Construction: Draw OM  AB and join OA.

In the right triangle OMA, we have,

OA2 = OM2 + AM2  ( by pythagoreous theorem)


 132 = 122 + AM2 


 AM2 = 169 - 144 = 25

 AM = 5 cm.


As the perpendicular from the centre of a chord bisects the chord. Therefore,

AB = 2AM = 2  5 = 10 cm.
Hence the length of the chord is = 10 cm.

33. Length of tangents from same external point are equal.

 TP = TQ


AP = AR

and BR = BQ

We have, 


 

 


Hence proved.
34. According to the question,


Now, Join OP 

 OP  AT 




In, QOP

OQ = OP


 


35. Since  therefore 

 OA = r = 12 cm


In 




Now  bisects CD


36. Given: PQ and PR are tangents to a circle with centre O and QPR = 50°.

To find: QSR


QOR + 

 

 

 QSR =  QOR

 QSR =   

37. Since tangent at a point is perpendicular to the radius through that point. Therefore, OP is perpendicular to PQ.

In right triangle OPQ, we have


⊥

⇒

⇒

⇒

×

∴

TP = TQ

⇒ TA + AP = TB+ BQ

⇒ TA + AR= TB+ BR

∴ ⊥

⇒ ∠APO = 90∘

△

∴ ∠OPQ = 30∘

⇒ ∠APQ = − =90∘ 30∘ 60∘

PA ⊥ OA O = − = 144A2 202 162

⇒

△OQD,Q = − = 108D2 122 62

⇒ QD= 6  cm3–√

OQ

⇒ CD = 2 × 6 = 12  cm3
–

√ 3
–

√

∠

∠

∠ ∠QPR= 180°

⇒ ∠QOR+ 50° = 180°

⇒ ∠QOR= 130°

⇒ ∠ 1
2

∠

⇒ ∠ 1
2 × 130° = 65°
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OQ2 = OP2 + PQ2 [Using Pythagoras theorem]


 132 = 52 + PQ2


 PQ2 = 169 - 25 = 144

 PQ = 12 cm.

38. Given, the radii of two concentric circles are 13 cm and 8 cm.


We have   = 90° [angle in a semicircle].

Also,   and OD bisects BE.

In right , we have


 [by Pythagoras' theorem]

 BD =   







BE = 2BD =    [  D is the midpoint of BE]

In right , we have


AB2 = AE2 + BE2 [by Pythagoras' theorem]









= 16 cm.

In right , we have


AD2 = AE2 + DE2 [by Pythagoras' theorem]







= 19 cm.

39. 

In the given figure, a circle touches all the four sides of a quadrilateral ABCD whose three sides are AB = 6 cm, BC = 7 cm and
CD = 4 cm.We have to find AD.

Here,

AP = AS [Tangent drawn from an external point to a circle are equal in length]

Let, AP = AS = x

Similarly, BP = BQ

CQ = CR

RD = DS

Since, AP = x


 BP = AB - AP = 6 - x

Now, BP = BQ = 6 - x


 CQ = BC - BQ = 7 - (6 - x)


⇒

⇒

⇒

∠AEB

OD⊥ BE

△OBD

O = O + BB2 D2 D2

⇒ O − OB2 D2
− −−−−−−−−−

√

= cm−132 82− −−−−−−
√

= cm105
−−−

√

2 cm105
−−−

√ ∵

△AEB

⇒ AE = A − BB2 E2
− −−−−−−−−−

√

= cm− (2262 105−−−√ )2
− −−−−−−−−−−−

√

= cm256
−−−√

△AED

⇒ AD= A + DE2 E2− −−−−−−−−−
√

= cm+ (162 105−−−√ )2
− −−−−−−−−−−

√

⇒

⇒
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= 7 - 6 + x

= 1 + x

Now, CQ = CR = 1 + x


 RD = CD - CR = 4 - (1 + x)

= 4 - 1 - x = 3 - x

Now, RD = DS = 3 - x

AD = AS + SD

= x + 3 - x = 3


 AD = 3cm.
40. Given,


In AOC,

[ radius of circle]










41. Construction : Join OA and OC.


 ....(vertically opposite angles)

In OAE and OCE,

OA = OC ...(Radii of the same circle)

OE = OE ...(Common side)


 ....(each is 90°)
 ....(RHS congruence criterion)

 ....(cpct)


Similarly, for the circle with centre O',




Now, 




 

Hence, all the fours angles are equal and bisected by OE and O'E.

So, O, E and O' are collinear.

⇒

⇒

△

AO = CO

∴ ∠OCA = ∠CAB= 30∘

OC ⊥ PQ,

⇒ ∠OCP = 90∘

⇒ ∠PCA + ∠OCA = 90∘

⇒ ∠PCA + =30∘ 90∘

⇒ ∠PCA = 60∘

∠AEC = ∠DEB

Δ Δ

∠OAE = ∠OCE

⇒ ΔOAE ≅ΔOCE

⇒ ∠AEO = ∠CEO

∠DE = ∠BEO′ O′

∠AEC = ∠DEB

⇒ ∠AEC = ∠DEB
1
2

1
2

⇒ ∠AEO = ∠CEO = ∠DE = ∠BEO′ O′
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42. 

consider, right OAP,






Similarly,  







Also in APB,

 [Tangents from exterior point A]


 [Angles opposite to equal sides]

and 






similarly ,  

therefore , △APB is an equilateral triangle.

43. Given,


 and









PBOA is cyclic quadrilateral






Now 




Now  


44. In the given figure, two tangents RQ and RP are drawn from the external point R to the circle with centre O.

PRQ = 120°


To prove: OR = PR + RQ

Construction: Join OP and OQ.

Also join OR.


△

sin(∠APO) = = =OA

OP

OA

2 OA

1
2

∴∠APO = 30∘

∠BPO = 30∘

⇒ ∠APO + ∠BPO = + =30∘ 30∘ 60∘

⇒ ∠APB= 60∘

△

AP = BP

⇒ ∠BAP = ∠ABP

∠BAP + ∠ABP + ∠APB= 180∘

⇒ ∠BAP + =60∘ 180∘

⇒ ∠BAP = ⇒ ∠BAP =120∘ 60∘

∠ABP = 60∘

OA ⊥ PA

OB⊥ PB

∴ ∠OAP =  and ∠OBP =90∘ 90∘

⇒ ∠OAP + ∠OBP = 180∘

∴ ∠APB+ ∠AOB= 180∘

⇒ ∠AOB= − =180∘ 75∘ 105∘

∠AOB= 2∠AQB

∴ ∠AQB = ( ) =1
2 105∘ 52.5∘

∠AMB+ ∠AQB= 180∘

⇒ ∠AMB= − =180∘ 52.5∘ 127.5∘

∠
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Proof: OR bisects the PRQ




 OP and OQ are radii and RP and RQ are tangents.




In right  OPR






Similarly,









 2PR=OR ......(i)


Similarly, in right OQR

 2QR=OR .........(ii)


Adding (i) and (ii)

 2PR + 2QR = 2OR

 OR = PR + RQ


Hence Proved.

45. 

By pythagoras theorem

AC = 

= 

= 

=  = 10 cm

Area of  ABC = Area of  AOB + Area of BOC + Area of  AOC


  b  h =   b1  h1 +   b2  h2    b3  h3


  6  8 =   8  r +   6  r +   10  r

24 = 4r + 3r + 5r

24 = 12 r

r = 2 cm

Hence the radius is 2 cm.

46. As we know length of tangents drawn from external Pt is same

 BQ = BP = 2 cm


PA = AR = 5 cm

CQ = CR = 3 cm


 Perimeter of ABC

= AB + BC + CA

= AP + PB + BQ + QC + CR + AR

= 5 + 2 + 2 + 3 + 3 + 5

= 20 cm

47. Let NM be chord of circle with centre C.

Let tangents at M and N meet at the point O.

Since OM is a tangent

∴ MO ⊥ CM i.e. ∠OMC = 90°

∵ ON is a tangent


∠

∴ ∠PRO = ∠QRO = =120∘

2 60∘

∵

∴  OP  ⊥  PR and OQ ⊥ QR

△

∠POR = − ( + )180∘ 90∘ 60∘

= − =180∘ 150∘ 30∘

∠QOR = 30∘

 and  cosθ= PR

OR

⇒ cos = ⇒ =60∘ PR
OR

1
2

PR
OR

⇒

△

⇒

⇒

⇒

A + BB2 C 2− −−−−−−−−−
√

+82 62− −−−−−
√

64 + 36− −−−−−√

100−−−√

△ △ △ △

1
2 × × 1

2 × × 1
2 × × × 1

2 × ×
1
2 × × 1

2 × × 1
2 × × 1

2 × ×

∴

∴ △
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∴ ON ⊥ CN i.e. ∠ONC = 90° 
Again in ΔCMN , CM = CN = r 

∴ ∠CMN = ∠CNM

∴ ∠OMC – ∠CMN = ∠ONC – ∠CNM

⇒ ∠OML  ∠ONL

Thus, tangents make equal angle with the chord.

48. Given,  PA and PB are two tangents.


Construction: Join  

In PAO and  [Radii]


 [Common]

and   [Tangents from P]


PAO = PBO  (SSS)

  1 = 2 


In APC and BPC, 1 = 2  [Proved]




APC  BPC  [SAS]

AC = BC

and ACP = BCP

Also, ACP + BCP = 180°[by linear pair axiom]


ACP + 90° = 180°

  ACP = 90°


OP is right bisector of AB.

49. 

A circle C(O, r). PA and PB are tangents to the circle from point P, outside the circle such that APB = 120°.

Construction: Join OA and OB. 

Proof. Consider 


 [Tangents drawn from a point to circle are equal]

[Common]


OAP = OBP = 90°

OAP   OBP [by SAS cong.]

OPA  =  OPB = 


In right angled OAP, = cos 60° =    

50. Given, PT is tangent to the circle at T.

PA = 4 cm and AB = 5 cm.


≅

OA and OB.

△ △PBO,OA = OB

OP = OP

AP = BP

∴△ △

⇒ ∠ ∠

△ △ ∠ ∠

AP = BP  and PC = PC,

△ ≅△

∠ ∠

∠ ∠

∠

⇒ ∠

∴

∠

△PAO and △PBO

PA = PB

OP = OP

∠ ∠

∴△ ≅△

∴∠ ∠ ∠APB = × =1
2

1
2

120∘ 60∘

△
AP
OP

1
2

⇒ OP = 2AP .
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Construction: Draw OC   AB and join OP, OT and OA. 

Proof: In right OCP 







 [OC   AB, AC = BC]





  ..(i)


In right OCA,






 ..,(ii)


 eq (i) becomes.










  ...(iii)

Also,    ...(iv)

from (iv) and (iii), 




 [  OT = OA = radii]


51.  PQB = 120°

and PQ is a tangent on circle

So, PQO = 90° (angle between radius and tangent )


 PQB = PQO+ BQO

BQO = PQB- PQO

BQO = 120° - 90°

BQO = 30°

 BO = OQ (Radius of the circle)

 OBQ = OQB. (Angles opposite to equal sides are equal).


So, OBQ = 30° ...(i)

Also AQB = 90°. (angle in the semicircle)

Now, In ∆AQB, Using Angle Sum Property


QAB + AQB + QBA = 180°

QAB + 90° + 30° = 180° (∵ QBA = OBQ)

QAB + 120° = 180°

QAB = 180° - 120°

QAB = 60°

⊥

△

= +OP2 PC2 OC2

O = [AP + AC +P2 ]2 OC2

= + OOP
2 [4 + AB]1

2

2
C

2 ⊥

⇒ = +OP2 (4 + )5
2

2
OC2

⇒ = +OP2 ( )13
2

2
OC2

△

= +OA2 OC2 AC2

− =OA2 AC2 OC2

− =OA2 ( )5
2

2
OC2

∴

= + −OP2 ( )13
2

2
OA2 ( )5

2

2

= − +OP2 169

4

25

4
OA2

= +OP2 144
4 OA2

⇒ = 36 +OP2 OA2

O = +P2 OT2 PT2

+ = 36 +PT2 OT2 OA2

⇒ = 36PT2 ​​∴
PT = 6cm.

∵ ∠

∠

∴ ∠ ∠ ∠

∠ ∠ ∠

∠

∠

∵

∴ ∠ ∠

∠

∠

∠ ∠ ∠

∠ ∠ ∠

∠

∠

∠
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52. 

According to the question,

Given: Chord AB = 24 cm, radius  

Construction: Draw OP  AB.

In OPB, OP  AB


 AP = PB [Perpendicular from centre on chord bisect the chord]

= 


OB2 = OP2 + PB2


 (13)2 = OP2 + PB2    169 = OP2 + (12)2


OP2 = 169 - 144 = 25  OP = 5 cm

In BPM  ,

By Pythagoras theorem , we get


BM2 = x2 + k2  


BM2 = x2 + 144 ...(i)

In OBM,


OM2 = OB2 + BM2


(x + 5)2 = (13)2 + BM2   

 ...(ii)












Put value of x in (i) BM2 = x2 + 144 =  





53. Given: TBP and TCQ are tangents to the circle whose centre is O


Also, PBA = 60o


ACQ =70o


Construction: Join OB and OC, 


Proof: OBP = 90o

 


 [Given ABP = 60o]

 ...(i)


OB= OA = 13cm.

⊥

△ ⊥

⇒
1
2
AB= 12

⇒ ⇒

⇒

△

△

⇒ + 25 + 10x = 169 +x2 BM2

⇒ + 25 + 10x = 169 + + 144x2 x2

⇒ 25 + 10x = 169 + 144

⇒ 10x = 169 + 144 − 25 = 288

⇒ x = = 28.8cm288
10

+ 144 = 144( + 1)=
(144)2

25
144
25

144(169)

25

BM = = = 31.212×13
5

156
5

AM = BM = 31.2cm

⇒ ∠OBA + ∠ABP = 90∘

⇒ ∠1 + =60∘ 90∘

⇒ ∠1 = 30∘
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Also  


 ..(ii)

In OBA, OB = OA = radii 


 ...(iii) [Angles opposite to equal sides triangle are equal]

Similarly, in OCA 

OC = OA




From (iii) and (iv)












54. 

Given,O is the centre of a circle. PA and PB are tangents to touch the circle from a point P.
i. PA and PB are tangents to the circle at the points A and B respectively.


 ..(i)

...(ii)


In quadrilateral OAPB,

[Angle sum property of a quadrilateral]


 [From (ii)]




= 360°-180° = 180° ...(iii)

From (ii) and (iii), we have




and 

ii. In OAP and OBP, r

AP = BP [Tangents from the same external point are equal]

OP = OP [Common] 

OA = OB [Radii of the same circle]


 [Using SSS cong.]

 [CPCT]


iii.  

[Angle sum property] ...(iv)


In OAB, 

OA =OB [Radii]


[Angles opposite to equal sides of a A are equal] ...(v)

From (iii) and (iv),


 

 


 


∠OCQ = 90∘

⇒ ∠OCA + =70∘ 90∘

⇒ ∠OCA = 20∘

△

⇒ ∠1 = ∠4 = 30∘

△

∠5 = 20∘

∠BAC = + =20∘ 30∘ 50∘

⇒ ∠BOC = 2 × =50∘ 100∘

∠BOC + ∠BTC = 180∘

+ ∠BTC =100∘ 180∘

⇒ ∠BTC = 80∘

⇒ ∠OAP = ∠OBP = 90∘

⇒ ∠OAP + ∠OBP = + =90∘ 90∘ 180∘

∠AOB + ∠OAP + ∠OBP + ∠APB = 360∘

⇒ ∠AOB+ ∠APB+ =180∘ 360∘

⇒ ∠APB+ ∠AOB

∠OAP + ∠OBP = 180∘

∠APB+ ∠AOB= 180∘

△ △

⇒ ΔOAP ≅△OBP

⇒ ∠APO = ∠BPO

⇒ PO bisects ∠APB

∠3 + ∠4 = 180∘

∠1 + ∠2 + ∠3 = 180∘

△

∠1 = ∠2

∠3 + ∠4 = ∠1 + ∠2 + ∠3

⇒ ∠4 = ∠1 + ∠2
= ∠1 + ∠1
= ∠2 + ∠2
⇒ ∠4 = 2∠1
= 2∠2
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Hence proved 

55. In the given figure, a circle is inscribed in a ∆ABC touches the sides AB, BC and CA at D, E and F respectively.

AB = 14 cm, BC = 8 cm and CA = 12 cm.

To find : The length of AD, BE and CF.

Let AD = x, BE = y and CF = z

AD and AF are the tangents to the circle from A.

AD = AF = x

Similarly,

BE and BD are tangents

BD = BE = y

and CF and CE are the tangents

CE = CF = z

Now, AB + BC + CA = 14 + 8 + 12 = 34

=> (x + y) + (y + z) + (z + x) = 34

=> 2 (x + y + z) = 34

=> x + y + z = 17 …(i)

But x + y = 14 cm …(ii)

y + z = 8 cm …(iii)

z + x = 12 cm …(iv)

Subtracting (iii), (iv) and (ii) from (i) term by term

x = 17 – 8 = 9 cm

y = 17 – 12 = 5 cm

z = 17 – 14 = 3 cm

Hence, AD = 9 cm, BE = 5 cm and CF = 3 cm.

56. Given, AB and CD are two parallel tangents to a circle with centre O.


From the figure we get,
AB⊥ST then ASQ = 90° and
CD⊥TS then CTQ = 90°

ASO = QSO = = 45°
Similarly, OTQ = 45°
Consider ΔSOT,

⇒ ∠4 = ∠11
2

⇒ ∠OPA = ∠OAB

∠

∠

∠ ∠ 90∘

2

∠
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OTS = 45° and OST = 45°
SOT + OTS + OST = 180°  (angle sum property)
SOT  = 180°  - ( OTS + OST) = 180°  - (45°  +45° )

= 180°  - 90°  = 90° 

  SOT = 90o

57. 

We know that ADO' = 90° (since O'D is perpendicular to AC)


ACO = 90o (OC(radius)perpendicular to AC(tangent))

In triangles ADO'and ACO,


ADO' = ∠ACO ( each 90o)

DAO = ∠CAO (common)


by AA criterion, triangles ADO' and ACO are similar to each other.

 (corresponding sides of similar triangles)


AO = AO' + O'X + OX

= 3AO' (since AO' = O'X = OX because radii of the two circles are equal)








i. 58. Here, OS is the radius of circle.

Since the radius at the point of contact is perpendicular to the tangent.

So, OSA = 90°

ii. Since, length of tangents drawn from an external point to a circle are equal.

 AS = AP, BP = BQ, CQ = CR and RD = SD


AP = AS = AD - DS = AD - DR

= 11 - 7 = 4 cm

iii. In quadrilateral OQCR,

QCR = 60° (Given)


And OQC = ORC = 90° [Since, radius at the point of contact is perpendicular to tangent.]

QOR = 360° - 90° - 90° - 60° = 120°

OR

We have AS = AP, DS = DR,

BQ = BP and CQ = CR

Adding all above equations, we get

AS + DS + BQ + CQ = AP + DR + BP + CR


 AD + BC = AB + CD

i. 59. AR = x m
ii. Quad. ORBQ is a square.

a. iii. PC = 8 + x


AC2 = (8 + 2x)2 = 49 + 225 = 274

 8 + 2x = 


 x =  or 4.28 approx.

OR

b. AC2 = (8 + 2x)2 = 49 + 225 = 274

 8 + 2x = 


 x =  or 4.28 approx.


∠ ∠

∠ ∠ ∠

∠ ∠ ∠

∴ ∠

∠

∠

∠

∠

=AO′

AO

DO′

CO

= =AO′

AO

AO′

3AO
1
3

= =DO′

CO

AO′

AO

1
3

=DO′

CO

1
3

∠

⇒

∠

∠

∠

⇒

⇒ 274−−−√

⇒
−8+ 274√

2

⇒ 274
−−−√

⇒
−8+ 274√

2
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Hence, radius r = 7 - x = 


=  or 2.72 approx.

Therefore, radius of the circle is  m or 2.72 m approx.

i. 60. 90o

ii. AB + DC = BC + DA

Given, AB = AD


 BC = DC

So, ABCD is a Kite

iii. DS = DR = 7 cm

AD = 11 cm

7 + SA = 11


 SA = 4 cm

 AP = SA = 4 cm


OR


 = 180o - 60o


= 120o

i. 61. PAQ = 60o  APQ is an equilateral triangle

 PQ = AP = 30 cm.

ii. POQ = 180o - 60o = 120o

a. iii. PAO = 30o


In 




OR

b.  PAO = 30o

In 


i. 62. tan30o = 


 AN =  cm

ii. BNO = 30o  BNA = 60o


 AOB = 180o - 60o = 120o

iii. AN =  and in ANB, ANB = 60o and NA = NB


 NAB = NBA = 60o or NAB is an equilateral 

Hence, AB =  cm.

AN + NB + AB = 3   =  cm.

OR


ANO = 45o  AOB = 90o


 Each angle of quad, AOBN is 90o.

Also, OA = OB.  OANB is a square.

i. 63. 

B is the mid-point of AC


7 − (−4 + )
274√

2

(11 − )
274√

2

(11 − )
274√

2

⇒

⇒

∴

∠QOR

∠ ⇒ △

∴

∠

∠

△APO, cos = ⇒ =30∘ AP

OA

3√

2
30

OA

⇒ OA = 20  cm3
–

√

∠

△APO, tan = ⇒ =30∘ OP

AP

1

3√

OP
30

⇒ OP = 10  cm.3
–√

5

AN

⇒ 5 3
–√

∠ ⇒ ∠

∴ ∠

5 3–√ △ ∠

∴ ∠ ∠ △ △

5 3
–√

× 5 3
–

√ 15 3
–

√

∠ ⇒ ∠

∴

∴
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 AC = 2AB

AC = 2  20 = 40 m

ii. Shortest distance of the road from the centre of circle = Radius of circle


In OAB, B = 90o


 OB2 + AB2 = OA2


OB2 + 202 = 252


OB2 = 625 - 400

OB =  = 15


 Shortest distance = 15 m
iii. Circumference of the village


= 2 r

= 2    15

= 

= m

OR

Area of the village


= r2

=   15  15

= 


= m2

i. 64. NSA is the angle between tangent and radius at Point of contact and this is equal to 90o.
ii. Distance between Sarika and Anju


NS = 

= 

= 

NS = 12 m

iii. If SNR = 

then RAS = 180 - 

But, NAS + RAN = 180 - 

2 NAS = 180 -  {  NAS = RAN}


NAS = 90 - 

OR


 NRAS is a quadrilateral


N + R + A + S = 360o


N + 90o + A + 90o = 360o


 SNR + SAR = 180o

65. 

66. (a)
Both A and R are true and R is the correct explanation of A.


Explanation:
Both A and R are true and R is the correct explanation of A.

67. 
(b)
Both A and R are true but R is not the correct explanation of A.


Explanation:
Both A and R are true but R is not the correct explanation of A.

68. 
(c)
A is true but R is false.


Explanation:

∴

×

△ ∠

∴

225−−−√

∴

π

× 22
7

×
660
7

94 2
7

π
22
7

× ×
4950

7

707 1
7

∠

−132 52− −−−−−−
√

169 − 25− −−−−−−√

144
−−−

√

∠ θ

∠ θ

∠ ∠ θ

∠ θ ∵ ∠ ∠

∠ θ

2

∵

∠ ∠ ∠ ∠

∠ ∠

∴ ∠ ∠
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We have,


ABC = 90o (angle in the semi-circle)

in ABC


ABC + ACB + CAB = 180o (angle sum property of ABC)


 90o + 60o + CAB = 180o


 CAB = 30o

Now, OA  AT


BAT = 90o - 30o = 60o

So, A is true but R is false.

69. 
(b)
Both A and R are true but R is not the correct explanation of A.


Explanation:
Both A and R are true but R is not the correct explanation of A.

70. 
(c)
A is true but R is false.


Explanation:
A is true but R is false.

71. 
(b)
Both A and R are true but R is not the correct explanation of A.


Explanation:
Both A and R are true but R is not the correct explanation of A.

72. (a)
Both A and R are true and R is the correct explanation of A.


Explanation:
Both A and R are true and R is the correct explanation of A.

73. (a)
Both A and R are true and R is the correct explanation of A.


Explanation:

(OA)2 = (AB)2 + (OB)2

(AB) =  = 4 cm

74. 
(d)
A is false but R is true.


Explanation:
We have,

OA  AP

and OB  PB

In a quadrilateral, OAPB, we have


OAP + APB + PBO + AOB = 360o


90o + APB + 90o + 110o = 360o


APB = 70o


∠

△

∠ ∠ ∠ △

⇒ ∠

⇒ ∠

⊥

∠

25 − 9− −−−−√

⊥

⊥

∠ ∠ ∠ ∠

∠

∠
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(Radius is perpendicular to the tangent at point of tangency)


75. 
(c)
A is true but R is false.


Explanation:
XP = XQ

XA + AP = XB + BQ
XA + AR = XB + BR [PA = AR and BQ = BR]

(The length of tangents drawn from an external point are equal)

So, the A is true but R is false.


