
Exercise 15.1: Areas Related to Circles

Q.1: Find the circumference of a circle with a radius of 4.2 cm. 

Soln:

Given Data:

Radius = 4.2 cm 

The formula to be used:

Circumference of a circle = 2 

= 2x3.14x4.2 = 26.4 cm

Therefore, the circumference of the circle is 26.4 cm

Q.2: Find the circumference of a circle with area 301.84 cm2 . 

Soln:

Given Data: Area = 301.84 cm2

We know that, Area of a Circle =



301.84 cm2 = 3.14 x

r = 9.8 cm

Therefore, Radius, = 9.8 cm.

Circumference of a circle = 2 

= 2 x 3.14 x 9.8 cm = 61.6 cm 

Therefore, the circumference is 61.6 cm.

Q.3: Find the area of a circle whose circumference is 44 cm.

Soln:

Given Data:

Circumference = 44 cm 

We know that, Circumference of a circle = 2 

44 cm = 2 x 3.14 x r 

r = 7 cm

Formula to be used:

Area of a Circle =

= 3 .14x7x7  

= 154 cm2

Therefore, Radius, = 7 cm 

Area of a Circle = 154 cm2

Q.4: The circumference of a circle exceeds its diameter by 16.8 cm. Find the 
circumference of the circle.

Soln:



Let the radius of the circle be = r cm

Therefore, Diameter (d) = 2r [ radius is half the diameter]

We know that, Circumference of a circle ( C ) = 2

Given Data : circumference of a circle exceeds its diameter by 16.8 cm

C = d + 16.8

2= 2r + 16.8 [d  = 2r]

2- 2r= 16.8 

2 r ( -  1)= 16.8 

2r (3.14- 1)= 16.8 

r = 3.92 cm

Therefore, Radius, = 3.92 cm 

Circumference of a circle ( C ) = 2 

C = 2x3.14x3.92 

= 24.64 cm

Therefore, the circumference of the circle is 24.64 cm.

Q.5: A horse is tied to a pole with 28 m long string. Find the area where the horse can 
graze.

Soln:



Given Data: Length of the string I = 28 m

We know that, Area of a Circle = = 3.14 x 28 x 28 = 2464 m2 

Therefore, the Area of the circle and the area the horse can graze is 2464 m2

Area the horse can graze is the area of the circle in the figure shown with a radius equal to
the length of the string.

Q6. A steel wire when bent in the form of a square encloses an area of 121 cm2. If the 
same wire is bent in the form of a circle. Find the area of the circle.

Soln:

Given Data : Area of the square = 121 cm2 

Area of the circle =?

We know that, area of a square = a2 

121 cm2 = a2

a = 11 cm [112 = 121]

Therefore, each side of the square ‘a’ = 11 cm

We know that, the perimeter of a square = 4a = 4 x 11 = 44 cm

Perimeter of the square = Circumference of the circle [in this case only] 

We know that, Circumference of a circle (C) = 2



4a = 2

2 = 44 

r = 7 cm

We know that, Area of a Circle = = 3 .1 4 x 7 x 7  = 154 cm2 

Therefore, the Area of the circle is 154 cm2

Q7. The circumference of two circles is in a ratio of 2 : 3. Find the ratio of their areas. 

Soln:

Let the radius of two circles C1 and C2 be r1 and r2.

We know that, Circumference of a circle ( C ) = 2 

Hence their circumference will be 2-| and 22 .

Also, their circumference will be in a ratio of = 2-| : 22 

Given Data: circumference of two circles is in a ratio of 2 : 3 

Therefore, 2̂  : 22 = 2 :3

Also, the ratios of their areas = ttt21 :nT227rr2 : 7rr\

= (nr2 ? { £ ?

= (23)2( | ) 2

= 916W  
= 4 :9

Therefore, ratio of their areas = 4 : 9 .

Q8. The sum of the radii of two circles is 140 cm and the difference of their 
circumference is 88 cm. Find the diameters of the circles.



Soln:

Let the radius of the circles be r1 and r2.

Let the circumferences of the two circles be C1 and C2. 

Given Data:

We know that, Circumference of a circle (C) = 2 

Sum of radii of two circles; r1 + r2 = 140 cm —  (1) 

Difference of their circumference,

C1 — C2 — 88 cm

2-| -  22 = 88 cm

2 (r<| -  r2) = 88 cm

(r1 -  r2) = 14 cm

r-i = r2 + 14 —  (2)

Substituting the value of r<\ in equation (1), we have, 

r2 + r2 + 14 = 140 

2 r2 = 140-14 

2 r2 = 126 

r2 = 63 cm

Substituting the value of r2 in equation (2), we have,

r-| = 63 + 14 = 77 cm



Diameter of circle 2 = 2 r2 = 2 x 63 = 126 cm

Therefore, Diameter 1 and diameter 2 are 154 cm and 126 cm

Diameter of circle 1 = 2r-| = 2 x 77 = 154 cm

Q9. A horse is placed for grazing inside a rectangular field 40 m by 36 m and is 
tethered to one corner by a rope 14 m long. Over how much area can it graze? (extra 
question)

Soln:

a JO rn

A 14 m

C

36 in

D

The figure shows rectangular field ABCD at corner A, a horse is tied with rope length = 14 m. 
the area it can graze is represented A as shaded region = area of quadrant with (radius = 
length) of string

area= 14 x(areaofcircle)=TTr2= 14 * 227 * 14* 14=(22*7)=154m2

area =  |  x (areaof circle) — irr2 =  | x y x l 4 x l 4 =  (22 x 7) =  154m2

Therefore, the area it can graze = 154 m2

Q10. A sheet of paper is in the form of a rectangle ABCD in which AB = 40 cm and AD 
= 28 cm. A semicircular portion with BC as diameter is cut off. Find the area of the 
remaining paper.

Soln:



Given Data:

Sheet of paper ABCD, AB = 40 cm and AD = 28 cm 

CD = 40 cm and BC = 28 cm [since it is a rectangle]

Semicircle is represented as BMC with BC as the diameter.

Therefore, The radius = 14 cm [diameter is double the radius]

We know that, Area of a Circle =

Area of the remaining (shaded region) = (area of rectangle) -  (area of semicircle)

= ( AB x BC ) -  ( 0.5 x )

= ( 40 x 28 ) -  ( 0.5 x 3.14 x 14 x 14 )

= 1120-308 = 812cm2

Therefore, the Area of the circle is 812 cm2

Q.10: The radii of two circles are 8 cm and 6 cm respectively. Find the radius of the 
circle having its area equal to the sum of the areas of two circles.

Soln:

Given Data :

Radii of circles are 6 cm and 8 cm 

Area of circle with radius 8 cm = = ( 8 )2 = 64 cm2 

Area of circle with radius 6cm = = (6  )2 = 36 cm2 

Areas sum = 64 + 36 = 100 cm2



Let the radius of circle be x cm

Area = = =100 cm2 

X2 = 100

x = V l0 0 \/ l0 0 =  10 cm 

Hence, x = 10 cm

Q11. The radii of two circles are 19 cm and 9 cm respectively. Find the radius and area 
of the circle which has circumferences is equal to sum of the circumference of two 
circles.

Soln:

Given Data :

Radius of the 1st circle = 19 cm 

Radius of the 2nd circle = 9 cm 

Formula used :

Circumference of 1st circle = 2 (19 ) = 38 cm 

Circumference of 2nd circle = 2 ( 9 ) = 18 cm 

Let radius of required circle be r cm 

Circumference of required circle = 2 = C1 + C2 

2 = 38 cm + 18 cm 

2 = 56 cm 

Radius, r = 28 cm

Area of required circle = = 3.14 x 28 x 28 = 2464 cm2 

Hence, the area of required circle = = 2464 cm2

Q12. The side of a square field is 10 cm. Find the area of the circumscribed and 
inscribed circles.



Soln:

Circumscribed circle :

diagonalof square 
R a d iu s  = diagonalofsquare2----------- -̂----------

= 12*V2-| * y / 2

= 0.5x1.414x10 = 7.07 cm 

Therefore, Radius of the circle, = 7.07 cm 

We know that, Area of a Circle =

= 3.14 x 7.07 x 7.07 = 157.41 cm2

Therefore, the Area of the Circumscribed circle is 157.41 cm2 

Inscribed circle :

Radius = frac12*side fra cl2  *  side 

= i2 *side-| * side

= 0.5 x 10 = 5 m 

= 3 .1 4x5 x5  = 78.5cm2 

Therefore, area of the circle is 78.5 cm2

Q 13. If a square is inscribed in a circle. Find the ratio of areas of the circle and the 
square.

Soln:



Let side of square be x cm inscribed in a circle. 

Given Data :

Radius of circle (r) = 12 (diagonal of square) 

= 12 ( sqrt2x)|( s q r t 2 x )

= x2 —2

We know that, area of a square = x2

= TT(xV5)2= W 2 7 T ( ^ ) 2 =  =

_  _  o  areaofcirde n nareaofcircleareaofsquare — tt2  — TTiz-------- ---------- =  77 =  7T : z
areaofsquare *

Hence, obtained.

Q14. The area of circle, inscribed in equilateral triangle is 154 cm2. Find the perimeter 
of triangle.

Soln:



A

Let the circle inscribed in the equilateral triangle be with a centre O and radius r.

Formula used :

We know that, Area of a Circle =but the given that area is 154 cm2.

= 154

3.14 x = 154 

= 7 x 7 = 49 

r = 7 cm

From the figure shown above, we infer that at point M, BC side is tangent and also at point M 
BM is perpendicular to OM. In equilateral triangle, the perpendicular from vertex divides the 
side into two halves.

BM = 12BC£M =  \B C = k x \ x =x2|

OB2=BM2+MO2OB2 B M 2 +  M O 2 OB=Vr2+x24=V49x24

O B = y / r t +  %  =  y/ 4 9 %

BD=V32(side)=V32X=OB+OD^-(szde) =  ^ x  =  OB +  OD

V32X-r=V49+x24 ,r= 7 ^ a ; — r  =  y^49 +  =  7

After solving the above equations we have,

X = 14^/307114^/3 c m

perimeter=3x=3*14V3=42V3onperzmeter =  3cc =  3 * 14 V 3  =  42 \/3  c m  

Hence the perimeter to be found is 42V3on42\/3cra.



Q15. A field is in the form of the circle. A fence is to be erected around the field. The 
cost of fencing would to Rs. 2640 at rate of Rs.12 per meter. Then the field is to be 

thoroughly plowed at cost of Rs. 0.50 per m2. What is the amount required to plow the 
field?

Soln :

Given Data: Total cost of fencing the circuit field = Rs. 2640 

Cost per meter fencing = Rs 12 

Total cost of fencing = circumference x cost per fencing 

2640 = circumference x 12 

Therefore, Circumference = 220m 

Let radius of field be ‘r’ m 

Circumference of a circle ( C ) = 2 

2

2 x 3.14 x r = 220 

r = 35 m

= 3.14x35x35 = 3850 m2

Cost of ploughing per m2 land = Rs. 0.5 x = 0.50 x 3850 m2 = Rs. 1925 

Therefore, Cost of ploughing per m2 land = Rs. 1925

Q 16. A park is in the form of rectangle 120 m x 100 m. At the center of park, there is a 

circular lawn. The area of park excluding lawn is 8700 m2. Find the radius of the 
circular lawn.

Soln:



100 m

Given Data :

Dimensions of rectangular park 

length = 120 m 

Breadth = 100 m

Area of park = I x b = 120 x 100 = 12000 m2 

Let radius of circular lawn be r 

Formula used :

Area of circular lawn =

Area of remaining park excluding lawn = (area of park) x (area of circular lawn) 

8700 = 12000 -  = 12000 -  8700 = 3300 m2 

r = 32.4 m

Therefore, radius of circular lawn = 32.4 m

Q18. A truck travels 1 km distance in which each wheel makes 450 complete 
revolutions. Find the radius of the wheel.

Soln:



Given data:

Distance travelled = 1000 m 

Number of revolutions made = n = 450 

Formula used:

We know that, Circumference of a circle (C) = 2 = 2 x 3.14 x r

Distance for 450 revolutions = (2 x 3.14 x r) 450

But we have been given with a distance of 1000 m, hence,

(2 x 3.14 xr) 450 = 1000 

Radius, r=  10009tt̂ o cm

Q19. The area enclosed between the concentric circles is 770 cm2. If the radius of the 
outer circle is 21 cm , then find the radius of the inner circle.

Soln:

Given Data :



Radius of outer circle = R1 = 21 cm

Radius of inner circle = R2

Area between concentric circles = area of outer circle -  area of inner circle 

Formula used :

We know that, Area of a Circle =

770 cm2 = ( R12 -  R22)

R12 - R 2 2 =245 

212 -  R22 = 245 

R2 = 14 cm

Therefore, the radius of the inner circle is 14 cm.



Exercise 15.2: Areas Related to Circles

Q1. Find in terms of tt, the length of the arc that subtends an angle of 30 degrees, at 
the center of ‘O’ of the circle with a radius of 4 cm.

Soln:

Given Data :



Radius = 4 cm

Angle subtended at the centre ‘O’ = 30°

Formula to be used :

Lengthofarc=e360 *2TTrcmLengthofarc — * 2nrcm

Lengthofarc= 30360 *2tt*4citiLengthofarc =  ^  *27r * 4cm

= 2 tt3  cm ̂  cm

Therefore, the Length of arc the length of the arc that subtends an angle of 60 degrees is 

2 tt3  c m c m

Q2. Find the angle subtended at the centre of circle of radius 5 cm by an arc of length
5tt3 cm - y  c m .

Soln:

Given data:

Radius = 5 cm

Length of arc = 5 tt3  cm- y  cm 

Formula to be used:

L e n g th  o f  a r c  =  0360  *2TTrcm *  2nrcm



Solving the above equation, we have:

0 = 60°

Therefore, angle subtended at the centre of circle is60°

Q3. An arc of length cm subtends an angle of 144° at the center of the circle.

5tt3 cm cm =9360 *2TTrcm 3^  * 2k rcm

Soln:

Given Data : length of arc = cm 

0 = angle subtended at the centre of circle = 144°

Formula to be used :

Length of arc = 0360 *2 1 ^0 7 1 -^  * 2'Krcm

0 3 6 O * 2 T T r c m ^  *  2 ' K r c m  =  1 4 4 3 6 0  a s t 2 T T r c m | | j  a s t 2 K r c m

= 4 u 5 *rc m ^  *  rcm0



As given in the question, length of arc = cm ,

Therefore, cm = 4u5*rcm-^- *  ran

Solving the above equation, we have 

r = 25 cm.

Therefore the radius of the circle is found to be 25 cm.

Q4. An arc of length 25 cm subtends an angle of 55° at the center of a circle. Find in 
terms of radius of the circle.

Soln:

Given Data : 

length of arc =25 cm

0 = angle subtended at the centre of circle = 55° 

Formula to be used :

Length of arc = e360 *2Trrcm-jjQ * 2tvran 

=5536 *2TTrcm # *  27trcm

As given in the question length of arc =25 cm .hence,



25 cm = 5 5 3 6 0  *2 T T *rc m ^  *  27t * rcm 

25= 1 lT ir3 6 ^

rad ius= 25*3611 *-n radius =  rr̂ -

=  90011TT
900 
I I7r

Therefore, the radius of the circle is 90011tttt^
’  1 1 7 T

Q5. Find the angle subtended at the center of the circle of radius ‘a’ cm by an arc of 
fraca pi4 fraca pi4 length cm .

Soln:

Given data :

Radius = a cm

Length of arc = au4 ^  cm

0 = angle subtended at the centre of circle

Formula to be used:



Length of arc = e360 *2TTrcm-jjQ * 2nrcm 

Length of arc = e360 *2TTacm-g|Q * ‘I'Kacm

036O*2TTacnriT|77 *  27racm = cmooU 4

Solving the above equation, we have 

0 = 45°

Therefore, the angle subtended at the centre of circle is 45°

Q6. A sector of the circle of radius 4 cm subtends an angle of 30°. Find the area of the 
sector.

Soln:

Given Data:

Radius = 4 cm

Angle subtended at the centre ‘O’ = 30°

Formula to be used :

Areaofthesector=036O*TTr2Areaofthesector =  * nr2

Areaofthesector= 30360 *T\42Areaofthesecbor =  *7t42



Solving the above equation, we have:

Area of the sector = 4.9 cm2

Therefore, Area of the sector is found to be 4.9 cm2

Q7. A sector of a circle of radius 8 cm subtends an angle of 135°. Find the area of 
sector.

Soln:

Given Data:

Radius = 8 cm

Angle subtended at the centre ‘O’ = 135°

Formula to be used:

Areaofthesector= ©360 * ttt2Areaofthesector =  * 7rr2

Areaofthesector= 135360 *t\82 Areaofthesector =  | | |  *7t82

r  OO  n

Therefore, Area of the sector calculated is 5287 crrr



Q8. The area of sector of circle of radius 2 cm is cm2. Find the angle subtended by the
sector.

Soln:

Given Data:

Radius = 2 cm

Angle subtended at the centre ‘O’ =?

Area of sector of circle = cm2 

Formula to be used:

Areaofthesector= ©360 * ttt2Areaofthesector —  * nr2

Areaofthesector= ©360 * tt32Areaofthesector =  ^  * 7t32

As given in the question area of sector of circle = cm2 

cm2 = tt09O ^

Solving the above equation, we have 

0 = 90°

Therefore, the angle subtended at the centre of circle is 90



Q10. PQ is a chord of circle with centre ‘0 ’ and radius 4 cm. PQ is of the length 4 cm. 
Find the area of sector of the circle formed by chord PQ.

Soln:

Given Data: PQ is chord of length 4 cm.

Also, PO = QO= 4 cm 

OPQ is an equilateral triangle.

Angle POQ = 60°

Area of sector ( formed by the chord (shaded region ))  = ( area of sector) 

Formula to be used:

Areaofthesector= © 3 6 0  * t t t 2Areaofthesector =  *  ttr2

Areaofthesector= 6 0 360  *T\42Areaofthesecbar =  * 7 t4 2

Therefore, Area of the sector is 3 2 tt3  cm2

Q11. In a circle of radius 35 cm, an arc subtends an angle of 72° at the centre. Find the
length of arc and area of sector.



Soln:

Given Data:

Radius = 35 cm

Angle subtended at the centre ‘O’ = 72°

Area of sector of circle =?

Formula to be used:

Lengthofarc=Q360 *2mcmLengthofarc =  * 2irrcm

Lengthofarc= 108360 *2jrx42cmLengthofarc =  *  27ra42cra

Solving the above equation we have,

Length of arc = 44 cm 

We know that,

Areaofthesector= ©360 * t t t 2Areaofthesector =  * ttr2

Areaofthesector= 72360 * tt352 Areaofthesedor =  * 7t3 5 2

Solving the above equation, we have, Area of the sector = ( 35 x 22 ) cm2 

Therefore, Area of the sector is 770 cm2



Q12. The perimeter of a sector of a circle of radius 5.7 m is 27.2m. find the area of the
sector.

Soln:

Given Data:

Radius = 5.7 cm = OA = OB [from the figure shown above] 

Perimeter = 27.2 m

Let the angle subtended at the centre be 0 

Perimeter = e360 *2TTrcm-jj|Q * 2'Krcrn + OA + OB

= 0360*211x5.70171-5^ * 27TCC5.7cm + 5.7 + 5.7
obU

Solving the above equation we have,

0 = 158.8°

We know that,

Areaofthesector= ©360 * ttt2Areaofthesector —  * nr2

Area of the sector = 158.8360 * tt5.72^H ^  * 7t5.72
obU

Solving the above equation we have,

Area of the sector = 45.048 cm2



Therefore, Area of the sector is 45.048 cm2

Q13. The perimeter of a certain sector of a circle of radius is 5.6 m and 27.2 m. find the 
area of a sector.

Soln:

Given data:

Radius of the circle = 5.6 m = OA = OB 

(AB arc length) + OA + OB = 27.2 

Let the angle subtended at the centre be 0 

We know that,

Length of arc = 0360 * 2 ^ 0 7 1 - ^  * 2'Krcm 

036O*2TTrcm^r * 2'Krcm + OA + OB = 27.2 mooU

036O*2TTrcm * 2Krcm + 5.6 + 5.6 = 27.2 m 

Solving the above equation, we have,

0 = 163.64



We know that,

Areaofthesector= ©360 * ttt2Areaofthesector —  * ttr2

Areaofthesector= 163.64360 *Tr5.62Areaofthesector =  * 7r5.62

On solving the above equation, we have,

Area of the sector = 44.8 cm2 

Therefore, Area of the sector is 44.8 cm2

Q14. A sector was cut from a circle of radius 21 cm. The angle of sector is 120°. Find 
the length of its arc and its area.

Soln:

Given data:

Radius of circle ( r ) = 21 cm 

0 = angle subtended at the centre of circle = 120°

Formula to be used:

Lengthofarc=e360 *2nrcm Leragt/io/a7’c =  * 2 ttr c m

Lengthofarc= 120360* 2 u y 2 '\c , r c \L e n g th o fa r c  =  -||J  * 27ra21 c m



On solving the above equation, we get,

Length of arc = 44 cm 

We know that,

Areaofthesector= ©360 * ttt2Areaofthesector —  * ttr2

Areaofthesector=i 20360 *n212Areaofthesector =  *7t212

Area of the sector = (22 x 21 ) cm2 

Therefore, Area of the sector is 462 cm2

Q15. The minute hand of a circle is V21 y/21 cm long. Find the area described by the 
minute hand on the face of clock between 7:00 a.m to 7:05 a.m.

Soln:

Given data:

Radius of the minute hand (r) =V21 \J21 cm 

Time between 7:00 a.m to 7:05a.m = 5 min 

We know that, 1 hr = 60 min, minute hand completes

One revolution = 360



60 min = 360

0 = angle subtended at the centre of circle = 5x6°  = 30°

Areaofthesector= ©360 * ttt2Areaofthesector —  * ttr2

Areaofthesector= 30360* pi352Areaofthesector =  ^  * piSh2

Area of the sector = 5.5 cm2 

Therefore, Area of the sector is 5.5 cm2

Q 16. The minute hand of clock is 10 cm long. Find the area of the face of the clock 
described by the minute hand between 8 a.m to 8:25 a.m.

Soln:

Given data:

Radius of the circle = radius of the clock = length of the minute hand = 10 cm 

We know that, 1 hr = 60 min 

60 min = 360°

1 min = 6°

Time between 8:00 a.m to 8:25 a.m = 25 min 

Therefore, the subtended = 6° x 25 = 150°



Formula to be used :

Areaofthesector= ©360 *TXf2 Areaofthesector —  * ttr2

Areaofthesector=i50360 * tt 102Areaofthesector =  *7 r l0 2

Area of the sector = 916.6 cm2= 917 cm2 

Therefore, Area of the sector is 917 cm2

Q17. A sector of 56° cut out from a circle subtends area of 4.4 cm2. Find the radius of 
the circle.

Soln:

Given data:

Angle subtended by the sector at the centreof the circle, 0 = 56°

Let the radius of the circle be = ‘r’ cm 

Formula to be used:

Areaofthesector= 56360 * m 2Areaofthesector =  * ttr2

On solving the above equation, we get,

r = 3 cm

Therefore, radius of the circle is r = 3 cm

Q18. In circle of radius 6 cm. Chord of length 10 cm makes an angle of 110° at the 
centre of circle. Find:

(i) Circumference of the circle

(ii) Area of the circle

(iii) Length of arc



(iv) The area of sector

Soln:

Given data:

Radius of the circle = 6  cm 

Chord of length = 10 cm

Angle subtended by chord with the centre of the circle = 110° 

Formulae to be used:

Circumference of a circle = 2 

Area of a Circle =

Areaofthesector= ©360 *ttt2Areaofthesector — * ttr2

Lengthofarc= 90360 *2jrx28cm Lengthofarc =  - ^  * 2ttx2Scm

Circumference of a circle = 2 = 2x3 .14 x8  = 37.7 cm 

Area of a Circle = = 3.14 x 6  x 6  = 113.14 cm2

Areaofthesector= ©360 * t t t 2Areaofthesector =  * ttr2

Areaofthesector= 110360 Areaofthesector =  * 7t62

On solving the above equation we get,

Area of the sector = 33.1 cm2

Lengthofarc=Q360 *2mcmLengthofarc =  *  2irrcm

Lengthofarc=ii0360 *2TT6cmLenpt/io/arc =  * 27r6cra

On solving the above equation we get,

Length of arc = 22.34 cm.

Therefore,Circumference = 37.7 cm 

Area of a Circle = 113.14 cm2 

Area of the sector = 33.1 cm2



Q19. The given figure shows a sector of a circle with centre ‘O’ subtending an angle 
0°. Prove that:

1. Perimeter of shaded region is r(tan0+sec0+(TTthetal8O)—1)

r ( ta n 9 +  sec0 +  0 4 | p ) - l )

2. Area of the shaded region is r22(tan0-ir0 i8o)y (ta n #  —

B

Soln:

Given Data: Angle subtended at the centre of the circle = 0°

Angle OAB = 90° [ at point of contact, tangent is perpendicular to radius ]

OAB is a right angle triangle

Cos 0 = adjsidehypotenuse = rOB=OB=rseC0T— 7——— 775 O B  rsec#hypotenuse O B

sec 0 = oppsideadjside= ABr=AB=rtan6  opj>si([e AH  r t a n 0
^  1 adiside r

Perimeter of the shaded region = AB + BC + CA ( arc )



= r tan0 + ( OB -  OC ) + 0360  *2TTrcm * 2ttrcm 

= r(tan0+sec0+TT9i8O-1)r (tan  0 +  sec 0 +  ^ - l )

Area of the shaded region = ( area of triangle AOB ) -  ( area of sector) 

(i2*OA*AB)-e360*TTr2(-| * O A  * A B ) -  * nr2

On solving the above equation we get,

1̂ 2 [tan0—tt91 so ] -^ [tan 0 —

Q 20. The diagram shows a sector of circle of radius ‘r’ cm subtends an angle 0. The 
area of sector is A cm2 and perimeter of sector is 50 cm. Prove that 0=36(hr(25r-1)

0 =  —  ( — -  l )  and A = 25 r -  r27T \ r /

0

Soln:

Given Data:

Radius of circle = ‘r’ cm

Angle subtended at centre of the circle = 0

Perimeter = OA + OB + (AB arc)

r+r+e360 *2nT=2r+2r[ue360]r +  r +  -Jq *  2ttr =  2r +  2r [ - ^ ]

As given in the question, perimeter = 50



Therefore, 0=36OTi[25r—1]0 =  ^  [^7 - 1]

Areaofthesector= ©360 *T\r2Areaofthesecbor —  * nr2

On solving the above equation, we have 

A = 25r -  r2 

Hence, proved.

0=36OTT[25r—1 ]0 =



Exercise 15.3: Areas Related to Circles

Q1. AB is a chord of a circle with center 0  and radius 4 cm. AB is of length 4 cm and 
divides the circle into two segments. Find the area of the minor segment.

Soln:

Given data:

Radius of the circle with center‘0 ’, r = 4 cm = OA = OB 

Length of the chord AB = 4 cm 

OAB is an equilateral triangle and angle AOB = 60° + 0 

Angle subtended at centre 0 = 60°

Area of the segment ( shaded region ) = ( area of sector) -  ( area of triangleAOB )

= 9360 x f lr2—^34(side)2 x ]Jr2-  ̂ j-(side)2

= 60360X|-|42-V34(4)2^  x  I l 4 2- # ( 4 ) 2

On solving the above equation, we get,



= 58.67-6.92 = 51.75 cm2

Therefore, the required area of the segment is 51.75 cm2

Q2. A chord PQ of length 12 cm subtends an angle 120 at the center of a circle. Find 
the area of the minor segment cut off by the chord PQ.

Soln:

We know that,

Area of the segment = 0360 x["|r2—V34 (side)2 x  \\r2-  ^j-(side)2

We have,

zPOQ=120andPQ=12cmZPOQ — 120 andPQ — 12 cm  

PL = PQ x ( 0.5 )

= 12 x 0.5 = 6  cm 

Since, Z.P O Q ZP O Q  = 120  

zPOL Z P O L =  zQOLZQOL= 60 

In triangle OPQ, we have 

sin0= p l o a sinO =  ^  ,
O A  ’

sin 60° = 6 0 A t7j ,
O A  ’

O A  =  12V3

Thus ,OA = 12V3-^|

Now using the value of r and angle 0 we will find the area of minor segment.

A=4{4TT-3V3}cm2A — 4 {47r-3\/3} cm2.

Q 3. A chord of circle of radius 14 cm makes a right angle at the centre. Find the areas 
of minor and major segments of the circle.



Soln:

Given data:

Radius ( r ) = 14 cm

Angle subtended by the chord with the centre of the circle, 0 = 90°

Area of minor segment ( ANB ) = ( area of ANB sector) -  ( area of the triangle AOB )

= 0360 x f l r 2^  x [ ] r 2 - 0 .5 x O A x  OB

= 90360X|~|142^  x n i 4 2 -  0 .5x14x14 = 154 - 9 8  = 56 cm2 

Therefore the area of the minor segment ( ANB ) = 56 cm2

Area of the major segment (other than shaded) = area of circle -  area of segment ANB

= n r 2-5 6 c m 2n  r 2-  56cm2 

= 3.14 x 14 x 14 -  56 = 616 -  56 = 560 cm2 

Therefore, the area of the major segment = 560 cm2.

Q 4. A chord 10 cm long is drawn in a circle whose radius is 5V2cm5\/2cm ■ Find 
the area of both segments.

Soln:

Given data: Radius of the circle , r = 5^l2cmby/2cm = OA = OB 

Length of the chord AB = 10cm

In triangle OAB , OA2 +OB2 = (5V2)2+(5V2)2(5v/2)2 +  (Sa/ 2)2 = 50 + 50 = 100 =( AB )2 

Hence, pythogoras theorem is satisfied.

Therefore OAB is a right angle triangle.

Angle subtended by the chord with the centre of the circle, 0 = 90°

Area of segment (minor) = shaded region = area of sector -  area of triangle OAB



=  0 3 6 0 x r i r 2 -jJo X  n ^ 2 - 0 - 5 x O A x  O B

=  90360  x|-|(5V2)2—0 .5 x (5 V 2 )2x (5 V 2 )2^  x  

= 1 1007-1007  = 10007cm 2Mp- -  ^  =  i y -cm2 

Therefore, Area of segment (minor) = 10007  cm 2- y ^ c m 2.

Q5. A chord AB of circle of radius 14 cm makes an angle of 60° at the centre. Find the 
area of the minor segment of the circle.

Soln:

Given data: radius of the circle (r) = 14 cm = OA = OB

Angle subtended by the chord with the centre of the circle, 0 = 60°

In triangle AOB, angle A = angle B [angle opposite to equal sides OA and OB ] = x 

By angle sum property, zA+zB+zO=180/ .A  +  ZB  +  ZO =  180 

X + X + 60° =180°

2X = 120°, X = 60°

All angles are 60°, triangle OAB is equilateral OA = OB = AB

= area of the segment (shaded region in the figure) = area of sector- area of triangle OAB 

= e360xr|r2-V34(-AB)23|j x [ ] r 2 -  ^ j - ( -A B ) 2

On solving the above equation we get, 

= 308- 147V33 cm 2 S08- 4̂7̂  c m 2

Therefore, area of the segment (shaded region in the figure ) = 308-147V33 cm 2

3 0 8 -1 4 7 i/3-cm

Q 6. Ab is the diameter of a circle with centre ‘O’ . C is a point on the circumference 

such that Z C O B Z .C O B  = 0. The area of the minor segmentcut off by AC is equal to



twice the area of sector BOC. Prove that sin 62 .COS 02 sin cos |  = PK12—0120)
(JL- —
V 2 120

6
120)■

Soln:

Given data: AB is a diameter of circle with centre O,

Also, zC O B / . C O B  = 0 = Angle subtended 

Area of sector BOC = 0360 *  ["Ir2 x  r 2

Area of segment cut off by AC = (area of sector) -  (area of triangle AOC) 

zAOC/ . A O C  = 180-0 zAOCandzBOCZA O C a n d / B O C  from linear pair ] 

Area of sector = (180-0)360 *u*r2= ttxî — nOr^o x  7T x  r 2 =

In triangle AOC , drop a perpendicular AM , this bisects Z A O C / A O C  and side AC. 

Now, In triangle AMO, sinzAOM=AMOA=sin( 1 8 0 - 0 2  )=AMr

AM=rsin(9O-02)=rcoso2A M  — rs in (9 0  -  | )  =  rcos f

coszAOM= om oa =cos(90- 0 2  )= om r =>OM=rsin 0 2

cos / A O M  =  ^  =  cos(90 — f ) =  O f -  =* O M  =  r sin §

Area of segment= ur^-uer^eo- 12 (ACxOM)[AC=2AM]

4  -  w  -  K AC  X OM ) \A C = 2AM\

= ur^ - 1 1 0 ^ 3 6 0  - 1 2  (2rcos 0 2  rsin 0 2  )=r2[u 2  -  tt036o -c o s  0 2  sin 0 2  ]

Area of segment by AC = 2 (Area of sector BOC)

r2[TT2-TT036O-cos02.sine2]=2r2[TT036o]r2 [ f  -  ^ - c o s  | . s i n | ]  =  2r2

On solving the above equation we get,

cos02*sin02 =tt( 12-0120)c o s f  x  s in |  = - k ( \  -  )

s i n / A O M  = j %  =  s i n ( =  * *O A  v 2 /  r

7rr2 7vdr2 1 7T _  7t0
2 360 c o s |s in | ]2 360 2



Hence proved that, cose2.sine2=TT(i2—e i2 o )co s |.s in -| =  7r( 1 e
2 120 )■

Q 7. A chord a circle subtends an angle 0 at the center of the circle. The area of the 
minor segment cut off by the chord is one-eighth of the area of the circle. Prove that

Soln:

Let the area of the given circle be = r 

We know that, area of a circle = n  r2

AB is a chord, OA and OB are joined. Drop a OM such that it is perpendicular to AB, this OM 

bisects AB as well as zAOM Z A O M

zAOM =zM OB= 12(0)= 92 ,AB=2AM Z A O M  =  Z M O B  =  -|(0) =  f , AB =  2 A M

Area of segment cut off by AB = (area of sector) -  (area of the triangle formed)

9360 xur2- 1 2  xAB*OM=r2[ue36o]-1 2 .2rsin 0 2  .cos 0 2

8sin02.COS02+1T=TT0458sill|.COs| + 7 T =

m  x  *r2~ |  X A B  x  O M  =  r 2 [ ^ ]  -  f .  2 rs in  f . cos f  

Area of segment = 18 ( area of circle )

r2[TT036o-sine2.cos02]=i8TTr2r 2 [r 7rfl 
L 360

• G G1sin cos

On solving the above equation we get,

8sin 02 .cos 02 +tt= tt945 8 sin | . cos |  +  7r =  | |

Hence proved, 8sine2.cos02+TT=TT0458sin | .  cos |  +  n —  | | .



Exercise 15.4: Areas Related to Circles
1. AB is a chord of a circle with centre O and radius I cm AB is length 4 cm and divides circle 

into two segments. Find the area of minor segment 
Sol:

Radius of circle r = 4cm * OA = OB 
Length of chord AB = 4cm 
OAB is equilateral triangle Z.AOB = 60P —* 6 
Angle subtended at centre Q — 60°
Area of segment (shaded region) = (area of sector) - (area of AAOB)
- ^ xnrZ=T(si(le)i
- ^ xTx4x4’ f x4x4
-  — -  4v3 -  58.67 -  6.92 -  51.75 cm13 2

2. A chord of circle of radius 14cm makes a right angle at the centre. Find the areas of minor 
and major segments of the cir cle.
Sol:



A

M  ^
Radius (r) =  14cin
0 = 90°
=  O A  =  OB
Area o f  minor segment (ANB)
=  (a r e a  o f A N B  sector)  — ( area o f  AA O B )

-  x  n r2 — -  X O A  X  O B
3 6 0 °  2

= —  X — X  14 X 1 4 - - X  14  X 14
3 6 0  7  2

= 154  -  9 8  =  5 6 cm 2
Area o f  major segment (other than shaded)
= area o f  circle -  area o f  segment A N B  
= n r2 -  56  

= — X  14 X  1 4 - 5 6
7

= 6 1 6 - 5 6  
= 560 cm 2.

3. A chord 10 cm long is drawn in a circle whose radius is 5\/2 cm. Find the area of both 
segments 
Sol:
Given radius = r = 5V2 cm = OA = OB 
Length of chord AB = 10cm

In AOAB, OA = OB = 5i/2 cm AB = 10cm
OA2 +  OB2 =  (5V2)2 + (5a/2)2 = 50 + 50 = 100 = (AB)2
Pythagoras theorem is satisfied OAB is right niangle
6 = angle subtended by chord = zAOB = 90°
Area of segment (minor) = shaded region 
= area o f  sector — area o f  AOAB

Ar ea of major segment = (area of circle) -  (area of minor segment)

—  X n r 2 -  -  X OA X O B360 2
-^X^(5V2)2- 1 x 5V2X5V2360 7 V '  2

1100 100 1000
7 7 7



4. A chord AB of circle, of radius 14cm makes an angle of 60° at the centre. Find the area of 
minor segment of circle.
Sol:

Given radius (r) -  14cm -  OA -  OB 
0 = angle at centr e = 60°
In AAOB, ZA = ZB [angles opposite to equal sides OA and OB] = x
By angle sum property zA + zB + zO -  180° 
x + x + 60° = 180° ^ 2x = 120° => x = 60°
All angles are 60°. OAB is equilateral OA = OB = .AB 
Area of segment = area of sector -  area Ale OAB
= —  X nr2 -^ - X { - A B )2360° 4 v 7
= — X — X 14 X 14 -  — X 14 X 14360 7 4
308 Hi 308-147V3 2-------49V3 —---------- cm3 3

5. AB is the diameter of a circle, centre O, C is a point on the circumference such thaT ZCOB 
= 6. The area of the minor segment cutoff by AC is equal to twice the area of sector BOC. 
Prove that sin- . cos -  - tt (- — —)
Sol:

Given AB is diameter of circle with centre O 
ZCOB = 6

Q
Area of sector BOC = -----X n r 2360°
.Ar ea of segment cut off, by AC = (area of sector) -  (ar ea of AAOC)
zAOC = 180 -  6  [zAOC and zBOC form linear pair]
. r (180-0) f  n r 1 7z9rzArea ol sector = --------- X n r z = ---------------360° 2 360°
In AAOC, drop a perpendicular AM, this bisects zAOC and side AC.

T . . . . . .  . , AM ( 180—0\ AMNow, In AAMO, sinzAOM = —  => sin -------  =  —
DA V 2 /  R

=> AM = R. siu^90 — 0  = R . cos -̂

cos ZADM =  —  => c o s  f90 — - )  =  —  => O M  =  R . S i n -  
oa \ 2 J y 2

Area of seenient = ——  ^ —  -  ( A C  X O M ) [A C  =  2 A M ]- 2 360" 2 v J L J
n r - nOr2 i (

2 360° A
2 V

2 ]K nO
r z — ■ ■ .-  cos

1.2 360°
0 . 0) -s m -2 2 J

Aiea of segment by AC = 2 (Ar ea of sector BDC)
2 \n nd 6 .01 _ 2 Tnd 1r ---------- cos- . sin- = 2r ----L2 360° 2 2j L360°J

6 . 6 n n6 2n6cos - . sin - = --------------2 22 360 360°
= - -  — [1 + 2]2 360° L J
_n n9 _  0 \2 360° V2 120°/

0 . 9  fl 6 \COS -  . sin---TT---------2 2 V2 120°/
6. A chord of a cir cle subtends an angle 6 at the centre of circle. The area of the minor

segment cut off by the chord is one eighth of the area of circle. Prove that 8 sin —. cos — +



Let radius of circle = r 
Area of circle = nr2
AB is a chord, OA, OB are joined drop OM 1AB. This OM bisects AB as well as ZAOB.
ZAOM — ZMOB — - (0) — — AB = 2AM2 v 1 2
In AAOM, ZAMO = 90°
Sin- > AM = R.sin- AB = 2R sin -
„ s om eCos -  -  — => OM = R cos-2 AD 2
Area of segment cut off by AB = (area of sector) -  (area of triangles) 
= — X nr2 -  -  X AB X OM360 2
= r 2 [—— 2rs in - .Rcos-11360° 2 2 2l

2 r Tie . 9  91= R ------ sin-, cos-13600 2 2i
Area of segment = -  (area o f  circle)

r 2 710 . 0  9 1-------Sill -  . COS-
L 3 6 0  2  21

3710  _  . 0  6
---------8 s i n -  . cos  -  =  n
3 6 0 °  2  2

„  . 6 9 n6
8 s i n -  . cos  -  +  Ji — —

2  2  4 5


