CBSE CLASS X Mathematics
Mensuration

	Two mark questions with answers

	Q1. If the perimeter of a semicircular protractor is 72 m, find the radius of protractor. 

	Ans1. The perimeter of semicircular protractor, P = r + 2r
= r[ + 2]
= r[(22/7) + 2]
= r[(22 + 14)/7 ]
= r(36)/7
Given P = 72m
So, r(36)/7 = 72
r = (72/36) x 7
r = 14 m. 

	Q2. Find the area of a right angled triangle if the radius of its circum circle is 3 cm and altitude drawn to the hypotenuse is 2 cm. 

	Ans2. 


	Q3. The length of the rectangle is twice its breadth. If the perimeter of the rectangle is 16 m find the area. 

	Ans3. Let the breadth be x m
so, the length = 2x m
perimeter = 2(l + b) = 2(x + 2x) = 16 m
x + 2x = 8
3x = 8
x = 8/3 m
l = 16/3 m
b = 8/3 m
area = [16 x 8]/9 = 14.22 (m)2 

	Q4. The lawn of the rectangle has sides in the ratio of 4:5. The cost of cutting the grass is at Rs. 5.80 per square metre is Rs. 1276. Find the cost of fencing the lawn at Rs. 4.30 per meter. 

	Ans4. Let the length = 5x m
so, breadth = 4x m
Area = 20x2 (m)2
Area = [total cost]/[rate per square m] = 1276/5.80
20x2 = 220
x2 = 11
x = 3.31 m
Length = 5 x 3.31 = 16.55 m
Breadth = 4 x 3.31 = 13.24 m
Cost of fencing = 2[16.55 + 13.24]4.30 = Rs. 256.19 

	Q5. A paper is in the form of a square of side 28 m. Two semicircular portions with BC and AD as diameter is cut off. Find the area of the remaining paper. 

	Ans5.
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Area of square ABCD = 28 x 28 = 784 m2
Area of semicircle along AD
= (1/2) r2
= (1/2) x (22/7) x 14 x 14
= 308 m2
Area of semicircle along BC
= (1/2) r2
= (1/2) x (22/7) x 14 x 14
= 308 m2
Area of two semicircular ends
= 308 + 308 = 616 m2
The area of the remaining part of the square
= 784 - 616 = 168m2 

	Q6. The radius and height of a cylinder are in the ratio 3:4 and its curved surface area is 2112/7 cm2. Find its height. 

	Ans6. Let the radius of the cylinder be 3x cm
and height of the cylinder be 4x cm
Curved surface area of the cylinder = 2rh [where h is height of cylinder and r is radius of cylinder]
= 2rh
But, curved surface area = 2112/7 cm2
so, 2rh = 2112/7
r = 3x, h = 4x
2 x (22/7) x 3x x 4x = 2112/7
= 24x2 x (22/7) = 2112/7
= 528x2/7 = 2112/7
x2 = 4
x = 2
Hence, height of cylinder is 8 cm. 

	Q7. The radius and vertical height of a cone are in the ratio, 3:4. Its slant height is 5 cm. Find its curved area. 

	Ans7. The curved area of a right circular cone = rl
Where r is radius of the cone and l is slant height of the right circular cone
Let radius of the cone be 3x cm and height be 4x cm
r2 + h2 = l2
As, we know
9x2 + 16x2 = 25
25x2 = 25
so, x2 = 1, x = 1
So, radius of the cone is 3 cm
Curved area of a cone = 3.1414 x 3 x 5 = 47.121 cm2 

	Q8. If one diagonal of a rhombus is 4 cm and its one side is 5 cm, find the area and perimeter of the rhombus. 

	Ans8. 
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As, we know that the diagonals of the rhombus bisect each other at 90º
AC = 4 cm
So, AO = 2 cm
AB = 5
Hence, BO =  [image: image3.png]


[ Applying pythagorous theorem in  AOB]
= (5 - 4)
= 1
BD = 2BO = 2 x 1 = 2
Area of rhombus = (1/2) x first diagonal x second diagonal
= 1/2 x AC x BD
= 1/2 x 2 x 4
= 4 cm2
Perimeter of rhombus = 4 x AB
= 4 x 5 cm
= 8.94 cm 

	Q9. An aluminum wire when bent into the form of a square encloses an area of 441 cm2. If the same wire is bent into the form of an equailateral triangle, find the area of the triangle. 

	Ans9. Let r be the side of square
Then, area of the square = r2
But, the area of the square is 441 cm2
r = 441
r = 21
Perimeter of the square = 4 x r = 4 x 21 = 84 cm2
The same wire is to be bent into the form of an equilateral triangle
So, perimeter of the square =  Perimeter of an equailateral triangle
If a be the side of an equilateral triangle, then perimeter of the equilateral triangle = 3a
3a = 84
a = 84/3 = 28 cm
Area of the equilateral triangle = 3/4 a2
= (3/4) x 28 x 28
= 1963 cm2 

	Q10. Find the area of a regular decagon whose one side is 20cm. Given tan72o = 3.077. 

	Ans10. We know that the area of a regular polygon is given by
A = (1/4) na2 cot(180º/n)
Where, a is length of a side of the polygon, n is the side of polygon
Now, we are to calculate the area of regular decagon
Hence, n = 10 cm, a = 20 cm
So required area = (1/4) x 10 x (20)2 x cot (180º/10) cm2
= (1/4) x 10 x 400 x cot 18º [... cot 18º = tan 72º = 3.077]
= 1000 x 3.077
= 3077 cm. 

	Q11. If the perimeter of the semicircle is 36 m, find the area of the circle. 

	Ans11. Perimeter of the semicircle is = 36 m.
Let the radius of the circle = r m
Perimeter of a semicircle = r + 2r
= (22/7)r + 2r
= r(22/7 + 2)
= r(36/7)
But, perimeter of semicircle is 36 m
So, r(36/7) = 36 m
r = 7 m
area of the circle is r2
= (22/7) x 7 x 7
= 154 m2. 

	Q12. If the length of the rectangle is increased by 20% and breadth is increased by 10%, find the percentage increase in the area. 

	Ans12. Let Length = x
and breadth = y
so, area = xy (unit)2
Increased length = (120x)/100
Increased in breadth = (110y)/100
so, increase in area = (132xy)/100 - xy = (8xy)/25
Therefore, percentage increase in area
= (8xy)/25 x 1/xy x 100 = 32% 

	Q13. Find the length of the diagonal of a square in meter whose area is 0.8 hectare. 

	Ans13. Area of a square = 0.8 hectare = 8000 m2
Let the length of the diagonal be y m
(1/2) x y2 = 8000
y2 = 16000
= 4010) m 

	Q14. The area of the parallelogram is 48 m2. If the base is thrice the altitude, find the base and altitude. 

	Ans14. Let altitude of the parallelogram = x m
so, base of the parallelogram = 3x
and area = base x height = 3x2 = 48
x2 = 16
x = 4 m
therefore, base = 12 m and altitude = 4 m 

	Q15. A rectangular plot is 1.5 times as long as it is broad and its area is 2/3 hectare. Find the length of the plot. 

	Ans15. Let breadth = y m
So, length = 3y/2 m
Area = (2/3) x 10000 (m)2
y x (3y/2) = (2/3) x 10000
y2 = (4/9) x 10000
y = 200/3
length = (3/2) x (200/3) = 100 m. 

	

	Four mark questions with answers

	Q1. If the radii and surface areas of a sphere, a cylinder and a cone are equal, then find the ratio of their heights. 

	Ans1. Let S1 be the total surface area of a sphere = 4r2
S2 be the total surface area of a cylinder = 2rH + 2r2
S3 be the total surface area of a cone = rl + r2
r(r2 + h2) + r2 [... l2 = r2 + h2]
S1 = S2  4r2 = 2rH + 2r2  H = r .........(i)
S1 = S3  4r2 = r(r2 + h2) + r2  (r2 + h2) = 3r
r2 + h2 = 9r2, h2 = 8r2
h = 22r .................(ii)
Height (h') of sphere (S1) = 2r
From (i) (ii) and (iii)
Now, h':H:h = 2r:r:22r
2:1:22 

	Q2. In the given figure square OABC is inscribed in a sector OPBQ. If OC = 10 cm, find the area of the shaded region. [ = 3.14]
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	Ans2. We have OC = OA = BC = AB = 10cm [... OABC is a square]
Now, area of shaded region = Area of the sector OPBQ - Area of square OABC
= (/360)(r2) - 10 x 10
= (90/360)(r2) - 10 x 10 [...  = 90º, OABC is a square]
= (1/4)(r2) - 100................(i)
Now, we are to calculate radius of a sector OPBQ
Radius = OB, OB is a diagonal of square OABC
So, OB = 102cm
Putting the value in (i)
(1/4) x (3.14) x (102)2 -100
(1/4) x 3.14 x 200 - 100
= 157 - 100 = 57 cm2. 

	Q3. An athletic track 7m wide consists of two straight sections 120m long joining semicircular ends whose inner radii are 21m. Calculate the area of the shaded region.
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	Ans3. In above figure we are given that
OB = OC = 21m
and AB = CD = 7m
OA = O'D = 21 + 7 = 28m
Now, area of the shaded region = area of rectangle ABCD + area of rectangle EFGH + 2(area of the semicircle with radius 28m - area of a semicircle with radius 21m)..........(i)
Area of rectangle ABCD = Area of rectangle EFGH = 7 x 120 = 840m2.........(ii)
Area of semicircle whose radius is 28m = 1/2 x 22/7 x 28 x 28 = 1232m2...........(iii)
Area of semicircle whose radius is 21m = 1/2 x 22/7 x 21 x 21 = 693m2..........(iv)
Putting the value in equation (i) from (ii), (iii) and (iv)
Area of the shaded region = 840 + 840 + 2(1232 - 693)
= 1680 + 2(1232 - 693)
= 1680 + 2(539)
= 1680 + 1078
= 2758 m2 

	Q4. In the given fig. ABCP is a quadrant of a circle with radius 14 cm with AC as diameter a semicircle is drawn. Find the area of the shaded portion.
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	Ans4. In the right angled ABC = AC2 = AB2 + BC2 [By pythagorus theorem]
AC2 = 142 + 142
 Ac2 = [image: image7.png]Jo %142



  = 142
 (AC/2) = (142/2)cm = 72cm
= Radius of the semicircle APC
Required area = Area AQCPA = Area of semi-circle APC with AC as diameter - (Area of sector BAQC with AB as radius - Area of ABC)
= (1/2) x (22/7) x 72 x 72 - [{(90/360) x (22/7) x (14 x 14)} - {(1/2) x 14 x 14}]
= 154 - (154 - 98)
= 154 - 154 + 98
= 98cm2. 

	Q5. A playground is in the form of a rectangle having semi-circles on the shorter sides as shown in figure. If the length of the rectangle is 80 m and the breadth is 14 m, find the perimeter  of the playground.
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	Ans5. As we see in above fig., the playground consists of two parts
(1) There is a rectangle (80 m x 14 m)  length = 80 m.
breadth = 14 m.
(2) Two equal semicircles with diameter 14 m on the shorter side of rectangle.
Total perimeter of the playground = Perimeter of rectangle + Perimeter of two semicircle
= 2(80 + 14) + 2(Perimeter of semicircle whose radius is 7 m)
= 188 + 2(22/7)(7) = 188 + 44 = 232 m. 

	Q6. A cow is tethered at the centre of a square field of 40 m by a rope 7 m long. Over how much area of the field can the cow graze? 

	Ans6. 
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The area, over which the cow can graze is the shaded circle, with
Radius (r) = 7m
 Required area = Area of the circle
= r2 =  x 72 m2
= (22/7) x 7 x 7 m2
= 154 m2. 

	Q7. The largest sphere is to be carved out of a right circular cylinder of radius 7cm and height 14cm. Find the volume and total surface area of sphere. 

	Ans7. The radius of the largest sphere = h/2
= 14/2 = 7cm
Volume of the sphere = (4/3)r3
= (4/3) x (22/7) x (7)3
= 1437.3cm3.
Total surface area of the largest sphere = 4r2
= 4 x (22/7) x (7)2
= 616cm2. 

	Q8. The volume of a sphere and a cube are equal. What is the ratio of their surface areas. 

	Ans8. As, The volume of a sphere and a cube are equal.
The volume of a sphere = (4/3)r3, The volume of a cube = l3
(4/3)r3 = l3
r3/l3 = 3/4
r/l = (3/4)1/3
The surface area of the sphere = 4r2
The surface area of a cube = 6l2
To find the ratio between their surface areas = 4r2/6l2
= (4/6) x (3/4)2/3
= (4/6) x [(3)2/3/(4)2/3]
= [(4)1/3 x 32/3]/6
Multiplying by 3 in numerator and denominator
= 3[(4)1/3 x 32/3]/3(6)
= (4)1/3/(31/3 x 2)
= (1/2) (4/3)1/3 

	Q9. The surface areas of two spheres are in the ratio49:36.find their radii if sum of the radii is 26. 

	Ans9. Let the surface area of two spheres be S1, S2 and the radii of two spheres be r1 and r2 respectively.
When S1/S2 = (4r12)/(4r22)
= (r1/r2)2
But S1/S2 = 49/36
(r1/r2)2 = 49/36
r1/r2 = 7/6, r1 = (7/6)r2
r1 + r2 = 26
(7/6)r2 + r2 = 26
r2(13/6) = 26
r2 = 12 cm
r1 = 26 - 12 = 14 cm
r1 = 14 cm. 

	Q10. The circumference of the base of conical tent is 22 meters. The height of the tent is double the radius of the base of the tent. Calculate the length of convas used in making the tent if width of convas is 2m. 

	Ans10. Let r m be the radius of the base, h m be the height and l m be the slant height of the cone. then,
Circumference = 22 meters
2r = 22
2 x (22/7) x r = 22
r = (7/2) m
h = 2r (Given)
= 2 x (7/2)
= 7m
l2 = r2 + R2
l = (r2 + R2)
= (61.26)
= 7.82 m
Surface area of the tent = rl
= (22/7) x (7/2) x 7.82
= 86.02 m2
 Area of the convas used = 86.02 m2
Width of the convas = 2 m
 length of the convas = 86.02/2 = 43.01 m 

	Q11. Find the volume and total surface area of the largest right circular cone that can be cut out of a cube, whose edge is 7 cm. 

	Ans11. 
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The base of the largest right circular cone will be the circle inscribed in a face of the cube and its height will be equal to an edge of the cube.
 r = radius of the base of the cone
= 7/2 [ edge = 7 cm]
h = 7 cm.
volume of the cone = (1/3)r2h
= (1/3) x (22/7) x (7/2) x (7/2) x 7
= 89.84 cm3
Total surface area of the cone = rl + r2
First, we are to calculate slant height (l) of the cone
l2 = r2 + h2
l2 = (7/2)2 + (7)2
= 61.25
l = 7.83
Total surface area of the cone = [(22/7) x (7/2) x 7.83] + [(22/7) x (7/2) x (7/2)]
= 86.13 + 38.5
= 124.63 cm2. 

	Q12. If the diameter of the base of a cone is doubled, keeping the height same, what is the ratio of the volume of the new cone to that of original cone 

	Ans12. For original cone
Diameter = d1, Radius = d1/2, Height = h1
For new cone
Diameter = 2d1, Radius = d1, Height = h1
[Volume of the new cone/volume of the original cone]
= {(1/3)d12h1}/{(1/3) (d12/4)h1}
= 4/1
= 4:1 

	

	Six mark questions with answers

	Q1. Find the area of minor and major segment of a circle whose radius is 5 cm and one chord is 52 cm. 

	Ans1.
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From the figure, it is clear that QP2 = OQ2 + OP2
Hence QOP = 90o (By the coverse of pythagorous theorem)
So, r = 5cm,  = 90o
The area of a minor segment PRQ = Area of the sector OPRQ - Area of OPQ
= [(/360) x r2] - [(1/2)r2sin]
= [image: image12.png]2| 78 _sind
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= (25 x 8)/28 = 7.14 cm2
Arae of the major segment = Area of the circle - Area of the minor segment
= (22/7) x 25 - 7.14
= 78.57 - 7.14
= 71.43 cm2. 

	Q2. A rectangular paper 11 cm long is exactly wrapped along its length to cover the curved surface of a cylinder of height 8 cm. Find the volume of the cylinder. 

	Ans2.
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As, the rectangular paper is exactly wrapped around the cylinder whose height is 8cm.
So, the breadth of the paper is same to that of height.
Area of the rectangular paper = 11 x 8 = 88 cm2
Let r be the radius of the cylinder whose height is 8 cm.
then its curve surface = 2rh = Area of the paper = 88
or 2 x (22/7) x r x 8 = 88
 r = (88 x 7)/(44 x 8) = 7/4 cm.
Now, volume of the cylinder
= r2h
= (22/7) x (7/4) x (7/4) x 8
= (22 x 7 x 8)/16 = (11 x 7)
= 77 cm3. 

	Q3. A pond has a uniform circular cross-section of radius 5 m and uniform depth 1.4m. It is filled by a pipe which delivers water at the rate of 20 litres per sec. Calculate in minutes the time taken to fill the pool. If the pool is emptied in 42 minutes by another cylindrical pipe through which water flows at 2 m per sec., calculate the radius of the pipe in cm. 

	Ans3. Volume of the uniform circular pond = r2h
= (22/7) x 5 x 5 x 1.4
= (22/7) x (5 x 5 x 14)/10
= 110 m3........(1)
= 110 x 106cm3
we know 1000cm3-----1litre
1----= 1/103
110 x 106------= (1/103) x 110 x 106
= 110 x 103 = 110000 liter
 Voulme of water in the pool
= 110 x 1000 litres
= 110000 litres
Time taken to fill 20 litres = 1 sec.
Time taken to fill 110000 litres
= (1/20) x 110000
= 5500 sec.
= 5500/60 minutes
= 550/6
= [image: image16.png]1%



minutes
Let r be the radius of the pipe that through the pipe
we take
 h = 2
In 1 second volume of the water folwed = r2h
= r2(2)
= 2r2
= (44/7)r2
In 42 x 60 seconds volume of the water flowed = (44/7) x 42 x 60 r2
= 110 [... by (i)]
r2 = (110 x 7)/(44 x 22 x 60) = 1/144
r = 1/12 metre
= (100/12)cm = (25/3)cm = [image: image17.png]


cm
Hence, radius of the pipe = [image: image18.png]


cm. 

	Q4. What is the area of the canvas required to make a right circular conical tent 30 m in perpendicular height and covering 1386 square meters of the ground? What is the cost of canvas required at the rate of Rs. 4 per metre of width 1.5 metres? 

	Ans4. Here height of the cone = 30m
Let r be the radius of the base
 r2 = 1386 square m
= (22/7) r2 = 1386
r2 = (1386 x 7)/22
= 63 x 7
= 441 m
r = 21 m
l = (r2 + h2)
= (212 + 302)
= (441 + 900)
= 1341 m
Curved surface = rl
= (22/7) x 21 x 1341
= 661341
= 66 x 36.62
= 2416.92
= 2417 m2
Again width of the canvas = 1.5 m
 length of the canvas needed = 2417/1.5
= 1611.3m
cost = 4 x 1611.33
 6445.32
= Rs. 6445.50 

	Q5. A conical reservoir is 7 m in diameter. Water is poured into it at the rate of 220 litre per minute. Find the height of water level in the resevoir after one hour. 

	Ans5. Volume of water poured in 1 minute = 220 liters.
Volume of water poured in 1 hour = 220 x 60 liters
= 13200 liters
= 13200/1000 m3
= 13.2 m3
Let h metre be the height of water level in resevoir
Radius of the conical resevoir = 3.5 m
 by the given condition
(1/3)(3.5)2h = 13.2
or h = 39.6/(3.5 x 3.5 x )
= (3960 x 7)/(35 x 35 x 22)
= 3960/(5 x 35 x 22)
= 180/(5 x 54) = 36/35 m
= 3600/35 cm. = 720/7 cm
= 103 cm. 

	Q6. The height of a solid cylinder is two times its diameter. Two equal conicial holes of radii 0.5 times the radius of the cylinder and height 1/7 times of the height of the cylinder are cut off. Find the volume and surface of the remaining solid if the diameter of the solid cylinder is 14 cm. 

	Ans6.
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Diameter = 14 cm.
 radius (r) = 7 cm.
Height (h) = 28 cm.
 Volume of the cylinder = r2h
= (22/7) x (7) x (7) x 28
= (22 x 7 x 28) = 4312 cm3
As, two holes are conical in shape
Volume of the cone = (1/3)r2h
So, volume of two holes = 2(1/3 r2h)
r = 7/2 = 3.5 cm, h = 28/7 = 4 cm
= 2{(1/3) (3.5)2 x 4}
= 2 x (1/3) x (22/7) (49/4) x 4
= 102.67 cm2.
 Volume of the remaining solid
= (4312) - (102.67)
= 4209.33 cm3 (nearly)
Surface area of the cylinder
= 2 rh + 2r2
= 2r(h + r) = 2 x 7(28 + 7)
= 2 x (22/7) x 7 x 35
= 1540 cm2
Base area of the holes = 2 (3.5)2
= (2 x 22 x 12.25)/7
= 77 cm2
Curved surface of two holes = 2rl
Here l = (3.52 + 42) = 5.31
 Curved surface of two holes = (2 x 22 x 3.5 x 5.31)/7 = 116.82 cm2
Hence, surface of the ramaining solid
= (1540 + 116.82 - 77)cm2
= (1656.82 - 77)cm2
= 1579.82 cm2. 

	Q7. Three spherical metal balls of raddi 6 cm., 8 cm. and x cm. are melted into a solid sphere of radius 12 cm. Find the value of x. 

	Ans7. Volume of the first ball = (4/3)(6)3 cm3
Volume of second ball = (4/3)(8)3 cm3
Volume of third ball = (4/3)x3 cm3
Total volume = (4/3)[216 + 512 + x3]
Volume of the solid sphere of radius = 12 cm.
= (4/3)(12)3
 by the given condition
(4/3)[216 + 512 + x3]
= (4/3)(12)3
728 + x3 = 144 x 12 = 1728
= x3 = 1728 - 728 = 1000
= x = 1 

	Q8. A soild cylinder has total surface area of 462 square cm. its curved surface area is one sixth of its total surface area. Find the volume of the cylinder. 

	Ans8. Let r be the radius of the base and h be the height of the cylinder.
Then, total surface area = 2r(h + r)cm2
Curved surface area = 2rh cm2
Now, curved surface area = 1/6 (Total surface area)
2rh = (1/6)[2r(h + r)]
12rh = 2rh + 2r2
10rh = 2r2
5h = r
 Total surface area = 462 cm2
2r(h + r) = 462
2r{(r/5) + r} = 462
2r x (6r/5) = 462
2 x (22/7) x (6/5) x r2 = 462
2 x 22 x 6 x r2 = 462 x 7 x 5
264 r2 = 16170
r2 = 16170/264
r2 = 61.5
r = 7.82
Now, 5h = r
h = r/5 = 7.82/5 = 1.56 cm.
Volume of the cylinder = r2h
= (22/7) x 61.5 x 1.56
= 301.52 cm3. 


