Chapter 11. Mensuration

Question 1

The diagonal of a quadrilateral is 30m in length and the length of the

perpendiculars to it from the opposite vertices are 6.8 m and 9.6m. Find the area
of the quadrilateral.

Solution:

ABCD be the given quadrilateral BE L AC and DF L AC.
Let AC = 30m, BE = 6.8m, DF = 9.6m.
Area of quadrilateral ABCD
= area of AABT + area of AACD
= %Xﬁﬁ’x BC+%><J€C>< DF

= lx30><6_8+lx30><9.5
o 2

= (102+144 w® = 246m°

Question 2

Find the area of a rhombus the lengths of whose diagonals are 36¢cm and
22.5cm.

Solution:
The area of the rhombus =%><Pr0duct of diagonals

= lKBEK 22.5
2

= 405cm*
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Question 3

Find the area of a rhombus in which each side is equal to 15c¢m and one of whose
diagonals is 24cm.

Solution:

L Z

A 15cm B

Let ABCD be the rhombus
AB =15cm, BO = 12cm.

Since AOB is right angled at O.
By pythagoras them,
Ao =-J(AB? -(0B ¢

= 4f15¢ —122

= f225-144

= 81

= Yo,

Therefore the two diagonals are 18 cm and 24 cm.

The area of rhombus ABCD=%XACXBD =%><18X24=2166m2

Question 4

Find the area of a trapezium whose parallel sides are 57 cm and 39 cm and the
distance between them is 28 cm.

Solution:
The area of the trapezium = %xm +b il

= %|:5?+391><28 =1344dem?
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Question 5

The area of trapezium is 352 cm?. The distance between the parallel sides is
16cm. If one of the parallel sides is 25 cm. Find the other.

Solution:
Area of a tranezium = 352¢cm?
%x}zwﬁa+b1= 352cm”

%XI6><[25+&1 = 3500w

Bl25+hi=352
200+ 84 = 352
b =352-200=152

& =E=196m.
2

Question 6

The parallel sides of a trapezium are 25cm and 13cm. Its nonparallel sides are
equal each being 10cm. Find the area of the trapezium.

Solution:

AB =25cm, DC=13¢cm, BC =10 cm.

AD =10cm
EB =AB-AE=AB-DC
=25-13=12cm

CE=AD=10cm. AE=DC =13cm
In A EBC, CE=BC =10cm

CF L AB, F is the midpoint of EB.

BF =%><EB=6cm

OF = JCR® - EF?

102 - 62
= ".."rﬁ_‘q = B
Area of trapezium = area of parallelogram AECD + area of A CEB

=AE><CF+%><EB><CF

=13x5 +%><12><8

= 152cm’
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Question 7

Find the volume, the total surface area and the lateral surface of a cuboid which is
8m long, 6m broad and 3.5m high.

Solution:
The volume of cuboid = (7xp %k
= (8% 6X3.50° = 168m"

The total surface area of the cuboid = 25 + bi + 1 ba®
= 2(8% 6+ 6X3.5+8%3.5 b
= 194m*

The lateral surface area of the cuboid = [2i7 + 2 x4 }a?

= [2(8+6)x3.5]

= O98m

Question 8

Find the volume of a cube whose total surface area is 486¢cm?.

Solution:
Total surface area = 6@;2
6a® =436

2380 gy

i

£
cx=q;'r8_=9cm

Length of each edge = 9cm.
Volume of the cube = 93 gx g = 7207 -

Question 9

How many bricks will be required for a wall which is 8m long 6m high and 22.5cm
thick if each brick measures 25cm x 11.25 cm x 6ecm?

Solution:

The volume of the wall = (200x 500 % 22 5 lens

Volume of 1 brick = (25x11 25% & lene

Wolume of wall

Wolume of 1brick

_800x600x225 _
25x11.25%6

Mumber of brcks required =

400
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Question 10

An open rectangular cistern when measured outside is 1.35 m long 1.08m
broad and 90cm deep and is made of iron which is 2.5¢m thick. Find the
capacity of the cistern and the volume of the iron used.

Solution:
The external dimensions of the cistern are
Length = 135 cm, breadth = 108cm, depth = 90 cm.
External volume = (135x108x90 ks = 13122000
The internal dimensions of the cistern are
Length =(135-5) cm = 130 cm, breadth = {108 - 5) cm = 103cm
Height = (90 - 2.5) cm = 87.5 cm
The capacity of the cistern = internal volume of the cistern
= (130%103% 87.5 ewe” = 1171625¢m°
Volume of iron = external volume - internal volume

(1312200 -1171625 enr
14057 5cm°

Question 11

A field is 80m long and 50m broad. In one corner of the field, a pit which is 10m long, 7.5 m broad and 8m deep
has been dug out. The earth taken out of it is evenly spread over the remaining part of the field. Find the rise in
the level of the field.

Solution:
The area of the field = (20% 5012 = 400052

The area of the pit = (10%7.5 1 = 75m°

The area over which the earth is spread out 40m

= (4000 - 75" = 3925m° -

The volume of earth dug out = (10x7 5% Sk = 600 10m
~ The rise in level b2

_volume _ 600 600x100

= 2 =153cm .
area 3925 3925
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Question 12

Find the volume of a cylinder which is 18cm in height and radius 10.5 cm.

Solution:
F=105m b =180m

The volume of the cylinder = #2;

=[$><m5><m_5x18]cm3

= 6237cnr

Question 13

How many cubic metres of earth must be dug out to since a well is 16m deep and
which has a radius of 3.5m? If the earth taken out is spread over a rectangular plot
of dimensions 25z x16= what is the height of the platform so formed?

Solution:
The volume of the earth dug out = 2

=[¥X3.5X3.5><16]m3

= 616m°
The area of the given plot = (25%18 k= 4002

The volume of the platform formed = the volume of the earth dug out

= 616w
The height of the platform = Yo@e _ 616 ) o0
area 400

The height of the platform = 1.54m.
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Question 14

An iron pipe is 21cm long and its exterior diameter is 8cm. If the thickness of the
pipe is 1cm and iron weighs 8g/cm?®. Find the weight of the pipe.

Solution:
The external radius of the pipe = 4cm
The internal radius of the pipe = (4-1) cm = 3cm

) 99 7 . ’/“(_'—F._-:.__‘_\-_H\\
The external volume = [7><4 %4 21]cm = 1056cm N~ [—1
. 22 5 5
The internal volume = 7>< 3x3% 2] |ew” = 584em S
] 2lem

The volume of the metal = external volume - internal
volume

= (1056 - 594 bewr® = 462cm° —

The weight of the pipe = (462x8g @

462%5
=— kg = 3696k
1000 s g

Question 15

A closed metallic cylindrical box is 1.25m high and it has a base whose radius is
35cm. If the sheet of metal costs Rs. 80 per m2. Find the cost of the material used
in the box. Find the capacity of box in litres.

Solution:
h=12%mr =Em= 0. 3%
100

The area of metal used = total surface area of the box

= omrlh+r]

= 2><¥><0.35u1.25+ 0.35 b

=[2><2?—2><D.35><1.6]m2 =352m°
The cost of material used = B3 52801 = 8 281.60
B=120cm =12 0dm v =30cm =3 0dm
The capacity of the box = volume of the box

= 7%k cu. units

=i£><3.5><3.5><12.5dm3
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Question 16

A rectangular piece of paper of dimensions 22¢m by 12cm. is rolled along its
length to form a cylinder. Find the volume of the cylinder so formed.

Solution:
Length of paper = Height of the cylinder = 12cm

Circumference of its base = 22 cm
2 =22

9
= —rm,
2w 2

Volume of the cylinder = 2,
=Exzxzx12¢m3
2 2

-
= 462em°

F=22x

Question 17

PQRS is a quadrilateral in which PQ =4 cms, QR = 9.2 cms, RS = 8cm SP = 6¢cm ~

PSR = ~ PQR = 90° . Find its area.

Solution:
Area of right angled APQR = %Xbase *height

=l><4><9.2
2

= 2% 9.2 = 18 dm?
Area of right angled APSE = %Xbase # height

- %XSX&? = 4 %6 = 2dem?

Area of quadrilateral PORY = Area of APOR + Area of AFSE

=18.4 + 24 = 42 4cm?
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Question 18

Find the surface area of a chalk box whose length, breadth and height are 16cm,
8cm and 6¢cm respectively.

Solution:

Chalk box is in the form of cuboid.
{=1bcm, b="0Eem bk =bcm

Surface area of the cuboid = 21/ + bl + )

= 2(16X8+8%6+16%6 e

= 20128+ 48+ 96 lom® = 544cm”
= The area of the chalk box is 544 cm?.

Question 19

The dimensions of a cuboid are in the ratio of 1:2:3 and its total surface
area is 88mZ. Find its dimensions.

Solution:
The dimensions of the cuboid are in the ratio 1:2:3
Let the dimensions be x,2x.3x In metres

surface area = ng;,°

2lxH2x+2xx3x+ xx3x) =88

2(2x% +6x% +3x% ) = 83

2%11x% = 88
2=38_4

20

x=Zm

2x=2x2=dm Bx=3x7=6m
=~ The dimensions are 2 m, 4 m and 6 m.
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Question 20

The length of a hall is 20m and width 76m. The sum of the areas of the floor and

the flat roof is equal to the sum of the areas of the four walls. Find the height and
volume of the hall?

Solution:

Let 'h' be the height of the wall.

Sum of areas of four walls = 2(7 + pigw® = 2020 + 16 1w = 720

Sum of the areas of the floor and the flat roof = 20x%15 + 20%18 = 64052

Given that the sum of the areas of four walls is equal to the sum of the areas of
the floor and roof

T2k = 640
k=@=@m=8.88m
729
Volume of the hall = zoxlaxg—;jm3 =¥m3 = 2844 i .
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