Workshop Calculation & Science - Fitter

Exercise 1.7.21

Mensuration - Area and perimeter of square, rectangle and parallelogram

In Engineering field, an Engineer has to estimate the
material, manpower, machinery, etc. required to prepare
the geometrical objects. Hence we must be very
conversant with all relevant formulae connected with
geometrical objects.

Radius - r unit
Semi perimeter - S unit
Perimeter - P unit

Circumference - C unit

Length - L unit Area - Aunit?
Breadth or width - b unit Total surface area - T.S.A unit?
Diagonal - d unit Lateral surface area - L.S.A unit?
Diameter - d unit Volume -V unit®
Square
This is also a four sided figure, opposite sides are parallel. Area(A) = @&
All the four sides are equal. Angle between adjustment = 18x18 =324 cm?
side are 90°.
Perimeter of square. = 72cm

Fig 1 = 7
/
7/
> 7 4
%
Nl w
00 s a
\od ) %)
N
7/
7
7/
. b=
a §
SIDE a T
z
SQUARE &

A = a2 (or) unit?
P = 4a unit
d= \/5 a unit

a= iunit where \E =1.414

V2

Find the area of a brass sheet in the form.of a square
whose perimeteris 31.2 cm.

Perimeter(P) = 4a =31.2 cm

31.2
s.a =——=7.8cm
4

Area (A) = a?
=7.8x7.8=60.84 cm?
Examples

1 Find out the circumference, diagonal and area of a
square, whose side is 18 cm.

Side of the square (a)= 18 cm
Perimeter (P) = da
= 4x18=72cm
Diagonal (d) = JE xa

= J2x18=1.414x18
= 2545cm

56

Diagonal * =, 25.45cm; Area = 324 cm?

2 Ifthediagonal ofasquare measure 10 cm. Find area of
the square.

Diagonal ofthesquare(d) . = 2a =10cm
d
Side(a)| = =
(a) ;
d_d _d°
Area(a?) = —X — = —
@)= x5=5
_10? _ 100
T2 2
= 50 cm?
Area of the square = 50 cm?

3 The perimeter of ane square is 748 cm and that of
Anotheris 336 cm. Find the perimeter of a square and
total'area of the two squares.

; Perimeter
Side of the square (a) ==
1stsquare
i st
Side (a) _ Perimeter of 1% square
4
=E =187cm
4
Area (A) =32
=187 x 187
= 34,969 cm?
2 square
Perimeter of 2™
Side (a) = square
4
=@ =84cm



Area (A) =a?
=84 x84
=7,056 cm?

Assignment

Total area of two squares = 34,969 + 7,056
=42,025 cm?

1 Findthe Area, Perimeter and diagonal of a square steel
plate whose side measures 28.1 cm.

2 Find the area of a square whose diagonal is equal to
8.5 cm.

3 Findthe area of the square if the side of the square is
28 cm.

Rectangle

N

Find its side if the area of the square field is 169 m?.

[¢)]

Find the area of the square if the diagonal of the square
is 20 cm.

(2}

Find the perimeter of a square whose diagonal is 144 m.

~

Find the area if the perimeter of a square plot is 48 m.

This is a four sided figure. Opposite sides are parallel.
Angles between adjacent sides are 90°.

Fig 1

WSNFI172124

A = Area = length x breadth = |.b.unit?

P = Perimeter =2 (1 + b ) unit

Diagonal = \/|2 +b? unit

Examples

1 Find the Area, Perimeterand diagonal of a rectangle
whose length and breadth are 144 mm and 60 mm
respectively.

Area =A =1 x b unit?
= 144 x 60 = 8640 mm?
Perimeter=P =2 (I + b) unit

=2(144 + 60)

=2x204 =408 mm

Diagonal=d = \/I2 +b? unit

= V1442 1602
= /20736 + 3600
= /24336 = 156 mm

2 | The perimeter of a rectangle is equal to 42 cm. Ifits
pbreadthis 9 cm. Find the length of the rectangle.

Perimeter' =42 cm
Breath =9.cm
LLength =7
Perimeter =P =2(I +b)
2(1 +9)=42
|+9 =42+2
I+9 =21
I =21-9
I =12cm

3 The perimeter of arectangle is 48 cm and its length is
4 cm more than its width. Find the length and breadth
of the rectangle:

Perimeter(P)/=/48 cm
Breath (b) = «
length (I) =x+4
2(I'+ b) = Perimeter

2+ 4 +x) =48

2(2x +4) =48
4x + 8 =48
4 =48-8
40
x =—=10
4

x  =breadth =10 cm
length =x+4=10+4=14cm
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4 How many rectangular pieces of 50 cm x 20 cm can
be cut out from a sheet of 1000 cm x 500 cm.

Sheet size = 1000 cm x 500 cm

Size of the rectangular piece to be cut = 50 cm x 20 cm

1000
No. of pieces to be cut in lengthwise = ¥= 20

500
No. of pieces to be cut in breadthwise = E= 25

Total no. of pieces to be cut out =20x25
=500

5 The perimeter of a rectangle is 320 metre. lIts sides
are in the ratio of 5:3. Find the area of the rectangle:

Ratio =53=1:b

Assignment

lengthl =5«
breadthb = 3x

2(1+b) =Perimeter
2(5x + 3x) =320
2(8x) =320
16x =320
x =@ =20
16

[=5x =5x20=100m
b=3x =3x20=60m

Area =lxb  (length =100m, breath = 60m)
=100 x 60
Area = 6000 m?

1 Find the area of a rectangular plotwhose sides are 24
metres and 20 metres respectively.« Also find the
perimeter of the plot.

2 How many rectangular pieces of 5 cm x 4 cm will you
get out of 65 cm x 30 cm brass sheet?

3 Findits breadth and area if the perimeter of a rectangle
is 400 metre and its length is 140.m. .

4 Find its area, if the opposite sides of a rectangle lare
64 cm and 25 cm respectively.

Parallelogram

5 Whatis the width of the rectangle if a rectangle has an
area of 224 cm?anddength 16 cm.

6 What is the length of the diagonal of a rectangle with
sides 16 cm and 12 cm?

7 Find the area/of the rectangle if the perimeter of the
rectangle is 100 cm and the ratio of its length and
breadth is 3i2.

This is also a four sided figure, opposite side'being parallel
to each other.
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PARALLELOGRAM

Area of parallelogram = base x height

or = 2xy/s (s —a)(s —b)(s —¢)
Where
a+b+c
2

a and b are adjacent sides.
P =2(a+b)

Examples

1 The baseand height of a parallelogram are 7.1 cm and
2.85 cm. Calculateits area.

A _ =Dbasex height units?
=71 x2.85
=20.235 cm?
2 Find the height of a parallelogram whose area is 20
cm? and base is 10 cm.
A = base x height units?

area

base

20
10
=2cm
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3.

Two sides of a parallelogram are 12cmand 8 cm. The
diagonal is 10 cm long. Find the area of the
parallelogram.

Area A =2X\/S(S—a)(S—b)(S—C)unitsz

a+b+c
S —
2
12+8+10
- 2
30
2
=15
Assignment

>
I

= 2xy15(15-12)(15-8)(15-10)

2x4N15x3x7x5
2 xy/1575

2x39.686

Area A =79.37 cm?

1

Find the area of a parallelogram; if its base and height
are 8.1 cm and 30.8 cm respectively.

Find the area of a parallelogram, if the sides of a field
in the shape of parallelogram are 12mand 17 m and
one of the diagonal is 25 m.

Find the base of a parallelogram whose height.is
12 cm and area is 120 cm?.

Find the height of a parallelogram wheose base is 40
cm and area is 320 cm?.

Find the area of the land if the sides of aland in the
shape of a parallelogram are 24 m and 28 m respectively
and one of the diagonal'is 30 m.

What is the perimeter of parallelogramiif base is 10 em
and other side is 5 cm?

7. Find the area of parallelogram if its base and height

are25cmand 12 cm.

8 Findthe base of a parallelogram if heightis 15 cm and

area is 150 cm?.

9 Findthe area of parallelogram if side is 5 cm, diagonal

is 8 cm and diagonal bisects each other at right angles.

10 Find the height of a parallelogram if base is 80 cm and
area iS'640 cm?,

11"Find the area of parallelogram if its base and height
are5 cm and 8 cm.

12 Calculate the perimeter and area of parallelogram if
base, height are 12.7 cm, 5.5 cm and other side is 6.5 cm

13 Find the height of parallelogram if the area is 20 cm?
andbaseiis 10 cm
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Workshop Calculation & Science - Fitter

Exercise 1.7.22

Mensuration - Area and perimeter of triangles

Triangles

Tri means three. Hence tri- angle means three angled
figure. For construction of three angled figure, there should
be three sides. Hence triangle means three sided figure.
Sum of the three angles of any triangle = 180°.

i Any triangle.

Fig 1

BASE
TRIANGLE

WSNFI172211

1
Area of any triangle = E x Base x Height'unit?

ii Isosceles Triangle

In this triangle two of its sides are equal.

Fig 2

b

—— -

BASE

WSNEM72212

ISOSCELES TRIANGLE

1
Area of isosceles triangle = — x/Base x Height
2

Where
base =2.b

s = One of equal sides (or) Slant height
h = Height = Vs® —b”

1 f
Area of isosceles triangle = 5 x 2b x \s* —b?

=b.4s® —b® unit?

(Where b= half of base)

1,
(or) Area of Isosceles triangle=zb 42> —-b” ynit2

a = Equal sides
b = Base
iii Equilateral triangle

In this triangle all the three sides are equal. Hence angle
between adjacent sides is 60° (because no. of angles)

180
total = 180° ; angle between sides = T =60°

60

Fig 3

EQUILATERAL TRIANGLE

WSNFI172213

Area of equilateral triangle = T x side?

= — x a? unit?
Where /3 = 1.732
Perimeter = P = 3a unit
Py = —Ba unit

2

iv| Scalene’triangle

In.this triangle the sides are not equal. Angles between
the-sides, are also not equal. we may also call this tri-
angle as irregulartriangle.

Fig 4

a
SCALENE TRIANGLE

WSNFI172214

Area of triangle= I\/S (s=a)(s —b)(s—c) unit?
where
a,b,care sides of triangle
a+b+c

s = Semi.perimeter = az unit

v__Right'angled triangle

In this triangle, angle between one of two adjacent sides
is 90°. Right angle means ninety degrees. That’s why right
angled triangle means, one of the angles of this triangle is
definitely ninety degrees.

Area of right angled triangle

1

= E x Base x Height
1

= —bh unit?
2

Hypotenuse = \/Base2 +Height®



Fig 5

HEIGHT

9%
BASE
RIGHT ANGLED TRIANGLE

WSNFI172215

Where hypotenuse means, the diagonal or largest length
of the side of right angled triangle.

Examples

1 Calculate its area if the base and height of a Right
angled triangle are 10 cm and 3.5 cm respectively.

Base (b)
Height (h)
Area (A) =7

=10 cm

=3.5¢cm

1
— X b xh
2

>
I

1
— X 10 x:3:5
2

17.5 cm?

2 Calculate the base of a triangle having an area’ of
15 cm? and height is 3.5 cm.

Area (A) =15 cm?
Height (h) =3.5cm
Base (b) =7

1

— Xbxh =A

2

1
— xbx3.5 =15
2

_ 15x2
3.5
8.57 cm

3 Calculate the height of a triangle whose area is
60 cm? and base is 10 cm.

Area  (A) =60 cm?
Base (B) =10cm
Height (h) =7

1
— xbxh = A

2

1

— x10xh =60

2

60 x 2
h =
10

height h =12 cm

4 Find the area of an isosceles triangle whose base is
6 cm long and each of the other two sides 5 cm long.

Fig 6

‘ BASE ‘

ISOSCELES TRIANGLE

WSNFI172216

6
Base (b) =60m=5=3cm

Equal sides or
slant height ‘s’

Area (A) =7

A =bxvys® -b’

=3x l52_32
=3X425-9

=5cm

=3x416

=3x4

= 12 cm?
or
1

A = Zb\l4a2—b2

1

= Zxﬁ\/4x52—62
1

= —x6x8
4

=12 cm?

5 Find its height if an isosceles triangle has base of 200
mm and its area is 2000 mm?2.

Base =200 mm
Area  =2000 mm?
h =?

1

- xbxh =A

2

1
E x 200 x h= 2000

2000 x 2
© 200

=20 mm
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Fig 7

‘ 200mm ‘
I 1

ISOSCELES TRIANGLE

WSNFI172217

6 Find the area of an equilateral triangle whose side is
5cm.

Area = —a?unit?
4

1.732
4
=10.825 cm?

Xx5x5

7 Calculate its perimeter if one side of an equilateral
triangle is 55 mm long.

Side =55 mm

Perimeter (P) =7
P = 3a unit
=3x55
=165 mm

8 Find the area of the triangle having its sides are 9cm,
10cm and 12 cm.

] ) a+b+c )
Semi Perimeter = — unit
_ 9+10+12 ° 31
2 2
=15.5¢cm

AreaA =/s(s-a)(s —b) (8% ¢) uhif?

=/15.5(15.5 - 9)(15.5-10)(15.5 - 12)

= J15.5x 6.5 x5.5 x 3.5

= 4/1939.4375

=44.03 cm?

9 Find the cost of polishing on both sides of a triangular
metal plate has sides 60 cm, 50 cm and 20 cm at the
rate of Rs.1.35 per 100 cm?

] ) a+b+c ]
Semi Perimeter = T unit

60+50+20 130
B 2 2

=65cm

Area A =:JS(S—a)(S—b)(S—C) unit?

= \/65(65 - 60)(65 - 50)(65 - 20)

= 465x5x15x%x45

=468.4 cm?
Area of polish on both sides =2 x 468.4
=936.8 cm?

Costof polish per 100cm?  =Rs. 1.35

936.8
- Cost of polish is 936.8 cm? = 100

x 1.35

=Rs. 12.65

10 Find the area of the right angled triangle with base 20
cm and height 8.cm.

Base b =20cm
Equal sides or
slant height =8cm
Area (A) =7
1 . .
Aréa (A) = — x base x height unit?
2
1
=— x20x8
2
=80 cm?

11 Find the area ofthe right angled triangle if the sides
containing the rightangle being 10.5 cm and 8.2 cm.

1
Area ' (A) = 5 x base x height unit?

1
=— x10.5x8.2
2

=43.05 cm?

12 Calculate the perpendicular height of the triangle if the
area of the right angled triangle is 19.44 m2and its one
of the adjacent side containing the right angle being
54 m.

1
E x base x height unit? =Area

1
E x54xh =19.44
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19.44 x 2
"~ 54

=7.2m

13 Calculate the base of a right angled triangle having an
area of 15 cm?. If its height is 3.5 cm.

1
E x base x height unit? =Area

1

— xbx3.5 =15

2

15x2
b =
3.5
=8.57cm

Pythagoras theorem

In aright angled triangle the area of the square drawn with
the hypotenuse as the side is equal to the sum of the
areas of the squares drawn with the other two sides.

Fig 8

AC?
AB?

'L

BC?

PYTHAGORAS THEOREM

WSNFI172218

/B =90°
AC = Hypotenuse
AB & BC = Adjacent sides
As per pythagoras theorem,
AC? = AB? + BC?

AC  =4AB?+BC?

1 Calculate the hypotenuse of a right angled triangle
whose base is 5 cm and heightis 12 cm.

As per pythagoras theorem,
AC?  =AB?+BC?
=122+52
=144 + 25
=169

AC = 169

=13 cm

Fig 9 A

12cm

5cm c

PYTHAGORAS THEOREM

WSNFI17221¢

2 Whatis the length of the hypotenuse of a right angled
triangle, when the sides containing the right angles
are 10 cm and 12 cm.

Fig 10

10 cm

.

B 12cm c
PYTHAGORAS THEOREM

WSNFI17221A

As per pythagoras theorem,
AC? =AB? + BC?
=02+ 22
=100 +144
=244

AC = 244
=1415.62/cm

3 ~Find the height of a right angled triangle whose base is
15 cm and hypotenuse is 21 cm.

Fig 11

21cm

L]

B 15 cm

WSNFI17221B

PYTHAGORAS THEOREM

As per pythagoras theorem,
AB? + BC? =AC?
AB? + 152 =212
AB2 =441-225
=216

AB = /216

=14.7 cm
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Workshop Calculation & Science - Fitter Exercise 1.7.23

Mensuration - Area and perimeter of circle, semi-circle, circular ring, sector
of circle, hexagon and ellipse

Circle
It is the path of a point which is always equal from its r = 196
centre is called a circle. =14 m
r = radius of the circle Circumference = 27tr unit
d = diameter of the circle
22
22 - il
n="-=3.14 2x 7 x4
7
=88 m

Area of the circle = tr?
3. Findthe side of square into which it can be bent if a
Fig 1 wire is in.the form of a circle of radius 49 cm.

radius of circler =49 cm
S side of square =7

Perimeterofthe square = Perimeter of the circle

E 4a = 27r
PROPERTIES OF CIRCLE §
22
m 4a =2 X — x49
(or) = Z d?unit? 7
Circumference of the circle 27tr (or) td unit - 30
Examples 308
1 Find the area of a circle whose radius is 1.54 m. Alsoe h T4
find its circumference.
=77 cm
radiusr =1.54 cm
Area A =97 4 Find its radius if the difference between the
circumference and diameter of a circle is 28 cm.
Circumference C =7
Circumference - Diameter = 28 cm
A = mr? unit?
2nr-d =28
22
:7x1.54x1.54 2mr-2r =28
=7.4536 m? 2r(m-1)=28
C = 27r unit 22
29 2r (7 -1)=28
=2x — x1.54
7
= 22-7
2 Find out the circumference if the area of a circular shape 7
of land is 616 m2. 15
A = Tr? unit? 2rx — =28
616
r? = —
m 28x7
r =
616x7 15x2
Y. =6.53 cm
=196

64



5 What is the side of the largest square cut out from a
circle of 50 cm dia.”?

Diagonal of asquare = Diameter of the circle

. 50
V2
50

1.414
35.36 cm

6 Calculate the area of the figure given below.

=%x50x‘l6cm2

=400 cm?

2
. nr )
Area of Semi circle = ES unit?

=1TX152x%0m2

=353.57 cm?
Total area of the figure= 500 + 400 + 353.57
=1253.57 cm?

7 Find the area of remaining steel plate if in a rectangular
Fig 2 =15 steel plate 16 cm x 12 cm, there are 6 holes each 4
@ cmiin diameter.
. Area of arectangular plate = length x breadth unit?
‘Bi =16 x 12
?&l =192 cm?
i ALL DIMENSION ARE IN "ecm" ~
20| & No. of holes =6
PROPERTIES OF CIRCLE § Radius of hole =2cm
Areaofrectangle = |b unit? Area of 6 holes =6 x mr? unit?
= 2
=25x20cm 29
=500 cm? =6x7x2x2unit2
1 L
Area of Trapezium = 2% (a+Db)h =75.43 cm?
Area of remaining plate = 192 -75.43
1
ZEX(30+20)16 cm? =116.57 cm?
Semi circle
A semi circle is a sector whose central'angle is 180°. Examples
LengltfRIc Jysemi circle. 1.~Calculate the circumference and area of a semi circle
180 whose radius:s 6 cm.
Lengthofarc / =2mrx —— :
360 radius r =6cm
Area A =7?

1
=2nrx§ = qr unit

nr?

Area of semi circle = N Sq. units

Fig 3

SEMI CIRCLE

WSNFI172313

21r
Perimeter of a semi circle = —2 +2r

=7r+2r

=r(mw+ 2) unit

Workshop Calculation & Science - Fitter : (NSQF -

Circumferencec =7

r.2

a

_—— it2
A 5 unit
22 1 ,
=7 X 5 X 6
22 1
Area (A) = Z X5 x 36
396
= 7 =56.57 cm?
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22
Perimeter of a semicircle = 6(7 X 2)

(22+14)
=6
7

=30.86 cm

2 From the figure given below ABCD is a steel plate, a
semi circular plate of radius 50 mm has been prepared
by gas cutting. Find the waste area.

Plate length AB =100 mm
Breadth BC =50 mm
Radius =50 mm

Circular ring

Fig 5

CIRCULAR RING

WSNFI172315

R = Outer radius of circular ring
r = Inner radius of circular ring

Area of circular ring = t (R? - r?) unit?
or
A=n (R +r)(R-r)unit?

1 Calculate the area of cross section ©f pipe having
outside dia of 17 cm and inside dia of 14 cm.

Given:
Outer dia of pipe =17 cm

17
Outer radius of pipe (R) = > =8.5¢cm

Inner dia of pipe = 14 cm

Inner radius of pipe (r) = El =7cm
Tofind:
Area of cross section of pipe = ?
Solution:
Area of cross section of pipe =1t (R +r) (R -r) unit?
=m(8.5+7)(85-7)

22

= ? x 15.5 x 1.5 cm?

=73 cm?

Fig 4

50 mm

SEMI CIRCLE

WSNFI172314

Waste area = Plate area - Area of semi circle

22x50x50

7x2
=5000 - 3928.57

=1071.43 mm?

=100 x50 -

2 Findthedistance between the boundaries and the area
ofthe circularring, ifthe circumference of two concentric
circle are 134 cmand 90 cm.

Given:
Circumferencerofiouter circle = 134 cm
Circumference of inner circle = 90 cm
Trofind:
Distance between the circles = ?
Area of circular ring = ?
Solution:

Circumference of outercircle = 134 cm

27TR =134 cm
134
R = —=21.32cm
2T
Circumference ofinnercircle =90 cm
2nr =90 cm
80
r = —=1432cm
27

Distance between the circle =R-r
=21.32-14.32cm
=7cm

=n (R+r)(R-r)unit?
=7 (21.32 +14.32) (21.32- 14.32) cm?

Area of circular ring

22
= ? X 35.64 x 7 cm?

=784.08 cm?
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3 A wire can be bend in the form of a circle of radius 56
cm. Ifitis bend in a form of a square, find the side.

Given:

Radius of circle =56 cm
Tofind:

Sideofsquare =7
Solution:

Radius of circle =56 cm

Sector of Circle

Fig 6

SECTOR OF CIRCLE

WSNFI172316

0 = Angle of sector of circle
| = Arc length
r = radius
B
Length of Arc £ = 350 x 27tr unit

Perimeter P = 2r + ¢ unit
g

— r
Area = ggpa X T2 unit® - (Qr) jA = ; unit?

1 Findthe perimeterand area of asectorofcircle ofradius
7 cm and its angle is 120°.

Given:
Angle of sector of circle =120°
Radius =7.cm
Tofind:
Perimeter=7? , Area="?
Solution:
&
Lengthofarc(f) = 35g0 x 27runit

120 29

= 360 X2XIT X7 cm

=14.67 cm
Perimeter = 2r + ¢ unit

=2x7+14.67 cm

=28.67 cm
g
Area = 3E00 X Ttr? unit?

120° o9
Area = 360° X ?x7cm2 =51.33 cm?

Circumference ofcircle = 2mr unit= 21 x 56 cm
Sideofsquare =xcm

Wire can be bend from the form of round to square

Perimeterof square = circumference of circle
4xa =352cm
352
a = —==8dcm

2 Find the radius of the circle if the angle is 60° and the
area of a sector of a circle is 144 cm?,

Given:
Area of sector of circle (A) = 144 cm?
Angle of sector of circle 6 =60°
Tofind:

Radius of circle = ?

Solution:
8
Area(A) | = gppo X 707 unit?
| & 2 |
= 1 X —Xricm
360° 7
r =274.91cm?

r = +/27491=16.58 cm

3. Findthe areaofthe sectorwhose angleis 105°, and the
perimeter of sector of circle is 18.6 cm.

Given:
Perimeter of a sector of a circle = 18.6 cm
Angle of sector of circle = 105°
Tofind:
Area = ?
Solution:

g
Length of Arc (/) = gge X 27r unit

105" 29
/ = 360° x2x?xr
=1.83r
Perimeter (P) = { + 2r unit
18.6 =1.83r+2r
3.83r =18.6cm
18.6
r = —— =4.86cm
3.83
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B
Area A = 3600 X Tr? unit?

0
= % X$ X (4.86) cm?

=21.65cm?

4 Findthearea,iftheradiusis 12.4 cmand the perimeter
of a sector of a circle is 64.8 cm.

Given:
Perimeter P =64.8 cm
Radiusr =12.4cm
Tofind:
Area A=7?
Solution:
Perimeter P = { + 2r unit
l =P - 2r unit
=64.8-2(12:4)cm
=64.8-248=40cm
40x12.4
Area A = ? unit¥ = =T
=248 cm?
Hexagon
Fig 8 \
=
Side = a unit

Perimeter P = 6a unit
AreaA= 6 x @ xa’ units? (Area of 6 equilateral triangle)

DAF (Distance Across Flats) = \@Xa unit

DAC (Distance Across Corners) = 2 x a unit

1 Findoutthe perimeter, area, DAF and DAC of aregular
hexagon whose side is 2cm.

(DAF - Distance Across Flats)
(DAC - Distance Across Corners)

Given: Side of hexagon (a) = 2cm

5 Find out the length of the belt, if the arrangement of a
belt is shown in the figure below.

Fig 7

214 cm

WSNFI172317

Solution:

B
Length £,= 3gpgo X 27r unit

210°

= 360° X 2 X ITx30=11OCm

i}
Length £, = ggga \X27r unit

105° 29

X2X —x5=91.7cm
360° 7

= (wh+2x214 cm
=110 +9.17 +428 cm
=547.17.cm

To Find: P.=?2, A=?, DAF =?, DAC =7
Solution:
Perimeter ofhexagon (P) = 6a unit

=baunit=6x2cm=12cm

Area of hexagon A 6 x TSX a’ unit?

- Bx 1.732 22
4
=10.392 cm?
DAF (Distance Across
Flats) = {3 xg unit
= J3x2 =1732x2
=3.464 cm
DAC (Distance Across

Corners) =2 x a unit

=2x2=4cm

68 Workshop Calculation & Science - Fitter : (NSQF - Revised 2022) - 1st Year : Exercise 1.7.23



Ellipse

Fig 9 c

2a

WSNFI172319

Minor axis 2b 8 cm

b =—=4cm
2

Area A = ;7 xaxb unit?

— X6 x4cm?
7

=75.43 cm?
Major axis AB = 2a 73
o . (@ +b7)
Half of Major axis OB = a, Perimeter (P) = 21,/ ———— unit
Minor axis CD = 2b
Half of Minor axis OC = b . 29 (Ez +42} -
Area of ellipse A = 1t x a x b unit? TR unit
| | L 1@°+b)
Perimeter of ellipse P = =T, |———— unit 27 (36 +16
= x? 5 unit
1 Finditsareaand perimeter, if the'majorand minoraxis
of an ellipse are 12 cm and 8 cm respectively. 2
Solution: = Ex?x 26
Maijor axis 2a =12 cm
22
12 =2x — x5.1 =32.06 cm
a = — =6cm T
2
Assignment
Circle Circular ring

1 Find the circumference and area of a circle whose radius

is 10.00 metre.

Find its diameter if the area of a circle is 330 cm?.

Find its area if the circumference of a circle is 50 cm.

Find out the area and circumference of a circle of

diameter is 50 cm.

5 Find its area if the circumference of a circle is 44 cm.

Semi circle

1 Calculate the circumference and area of semi circle

whose radius is 14 cm.

2 Find area of the given figure.

Fig 1

6.4cm

‘ 3.5cm ‘

SEMI CIRCLE

WSNFI172321

Workshop Calculation & Science - Fitter :

Find out area of aring washer, whose inner radius and
outer radius are 13 cm and 15 cm respectively.

Find thearea of aring portion of awasher whose outer
dis is. 30 m and inner dis is 20 m. Also calculate the
difference between the circumference of circles.

Sector of circle

1

Find the perimeter and area of a sector of a circle of
radius 5cmand its angle is 96°.

2 Findthe radius of the circle if the angle is 90° and the

area of sector of a circle is 196 cm?.

Hexagon

1

Find outthe Area, perimeter, DAF,and DAC of hexagon
of side 4cm.

2 Findthe area of cross section of aregular hexagon rod
whose side is 7.5 cm.

Ellipse

1 Findthe areaofthe biggestellipse thatcan be inscribed
in arectangle of length 18 cm and breadth 12 cm. Also
calculate its perimeter.

2 How much fencing will be required to enclose an

elliptical plot of ground the axes of the ellipse being 200
and 170 meterrespectively.
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Exercise 1.7.24

Mensuration - Surface area and volume of solids - Cube, cuboid, cylinder,

sphere and hollow cylinder

Cube

All sides of cube are same i.e length,breadth and height
have same value. It is bounded by six equal square faces.
Volume of cube = side x side x side
= adunit?

Lateral surface area =4a?unit?

Total surface area =6 x side x side

= BaZunit? J3=1732

= 3a

Diagonal d

Fig 1

WSNFI172411

CUBE

Rectangular solid (or) cuboid

Rectangular soild is bounded by six rectangular surfaces
and opposite surfaces are equal and parallel to each other.

Volume of rectangular solid

= Length x breadth x height
=|.b.hunit

Lateral surface area = 2h(I+b) unit?

Total surface area = 2Ib + 2bh + 2hl

= 2(Ib+bh+hl) unit?

Fig 2

e

RECTANGULAR SOLID (OR) CUBOLD

WSNFI172412

| = length, b = breadth and h = height

Cylinder

This is a prism whose top and bottom surfaces are equal
and circular.

70

2

2 m
Volume of cylinder=Tr" h or Zd h

Fig 3

CYLINDER

WSNFI172413

Curved area of cylinder = 27trh unit?

Total surface area of cylinder = 27tr(h+r) unit?
r = Radius of base ; d = Diameter of base

h = Height of cylinder

Hollow cylinder

Hollow means empty space. In hollow cylinder there is an
empty place. Water pipe is an example of hollow cylinder.

Fig 4 D

WSNFI172414

HOLLOW CYLINDER

Volume of hollow cylinder = 7t (R? - r2) h (or)
=mw(R+r)(R-r)h(or)
T
=— (D?2-d?) hunit®
7 ( ) h uni
T
= I(D +d)(D-d)h
Total surface area of hollow cylinder =

Inner + outer curved area + area of top
and bottom circular part

-~ TSA: 2nRh + 2nrh + 21(R2- ?)



R = outer radius

r = inner radius

D = outer diameter

d = inner diameter

h = height of cylinder

t = thickness
D-d

2
If thickness given then:

Mean dia =

Volume of hollow cylinder = © x mean dia x thickness x
height
Finding out volumes of solids

The space occupied by a body is known its volume. The volume
of a body indicates the capacity to hold substancein it.

The general form of Lateral surface area Total suiface area
and Volume is :

Lateral surface area = perimeter of the base x height
= LSA +2/(base area )

= Area of base x height

Total surface area
Volume

Important and commonly used solids are described below
one after another:

Cube

1 Find the diagonal, lateral surface area,; total surface
area and volume of a cube of side 4.5 cm.

=4.5cm

= ﬁa unit
=1.732x4.5
=7.794 cm

= 4a% unit?
=4x4.5x45

side a

diagonal d

L.S.A

=81 cm?
TS.A =6a%unit

=6x4.5x4.5

=121.5 cm?

<
I

ad unit®
45x45x%x45
=91.125cc.

2 Calculate volume of a cube where side is 9 cm

a =9cm

vV =7

v =at
=9x9x9
=729 cm?

3 Find out side of the cube if a cube has volume of
3375cmd.

V =3375cm?d

a =?

a® =3375

a = 133375
= {3x3x3x5x56
=3x5
=15cm

4 Find the side of a cube, if its surface area is 216 cm?
Surface area =T.S.A =216 cm?

6a® =216
, 216
a = —
6
=36
a =36
=6.cm

5 Findthe side of the square tank, if its heightis 2 metre
and has the capacity to hold 50,000 litre of water.

Height of square shape tank (h)= 2m

Capacity = 50,000litre
1000litre = Tm?d
50000
50,000 Litre =
1000
= 50 m3
Capacity of tank = 50 m3
a’xh = 50
a’x2 = 50
a? = 5—O= 25 m?
2

a = J25 =5m
Side of the square tank =5 m
Rectangular Solid (or) Cuboid

1 Findits volume and T.S.Aif a tank is 20 m long, 15 m
broad and 12 m high.

I =20m
b =15m
h =12m
v =7
TSA =7
Volumev = Ibh unit?
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=20x 15 x 12
= 3600 m°

T.S.A = 2(Ib + bh + hl) unit?
= 2((20 x 15) + (15 x 12) + (20 x 12))
= 2(300 + 180 + 240)
= 1440 m?

2 Find outits height if the cross section is 260 mm length

and 180 mm wide rectangular and the capacity of a
fuel tank is 10500 cm?®.

I =260mm = 26 cm
b =180 mm =18 cm
v =10500 cm?
h =72
I.b.h =volume

26 x 18 x h =10500

10500
26x18

22.44 cm

3 How many litres of water it can store.if a water-tank

has the following dimensions length = 1 metre, width =
0.8 metre and height = 1.2 metre?

Volume =1xb x hunit®
=1x0.8x1.2
=0.96 m?
=0.96 x 1000

=960 litres of water can store in the tank.

[1m® = 1000 litres]

Find its volume if the base of a prism’is a rectangle
having 5m length, 4m breadth and the height of the
prism is 15m.

The base of prism is rectangle
Area of base = length x breadth
=5x4
=20 square m
Volume of prism = Area of base x Height
=20x 15
=300 cm?

Cylinder

Find the volume and total surface are of a cylinder having
9cm diameter and 15 cm height.

diameter =9cm
radiusr =45cm
height h =15cm
Volume V =7
T.S.A =7

\Y =mr?h unit?

22
7 x4.5x45x15

954.4 cm?®
T.S.A = 27nr(h+r) unit?

22
=2x—- x45(15+45)

22
=2X 7 x4.5x19.5
=551.4 cm?

Calculate the radius if the curved surface area of a
cylindrical roller is 48w cm?and the roller is 10 cm long

C.SA =48n cm?
length =10 cm
radius =7

27rh =48n
2xnmxex 10 .=48n

48 x it
! T 2x1x10
=2.4cm

Find its radius if the volume of a cylinder is 5544 cm?
and its height/is 16 cm.
aw?h  =v
3.14 x r2 x16 5544
5544

3.14x16
_ 5544

r2

. 50,24
=110.35

r =/4110.35

=10.5cm

r? =

Find the diameter of the tank if the volume of a circular
tank is 68.46.m3, its height is 2 m.

nr’h  =68.46
P _ 68.46
3.14x2

r? =109

r =109
=3.3m

diameter =2r

=2x3.3
=6.6m
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5 Acylindrical vessel is to be made of 3 metre long and

1.9994 metre diameter. Calculate its surface area, if it
is in a closed form on one end.

h =3m
d =1.9994 m
r =0.9997 m
T.S.A=C.S.A + Base area
= 2nrh + wr?

22 22
=(2x — x0.9997 x 3) + (—~ x0.99997?)

=18.85+3.14
=21.99 m?

6 How many litres of water a cylinder of radius 75 cm

and height 100 cm can hold.

V =nr? h unit®
=3.142x 75 x 75x 100
=1767375cm?
1767375
= 1000 [1000 cc = 1 litre]

=1767.375 litres.

7 Calculate the height of cylindrical tin if a closed

rectangular box 40 cm long, 30 cmwide and 25 cm
deep has the same volume as that of cylinder tin of
radius 17.5 cm.

Volume of cylinder

nr’h

=Volume of rectangular box
=lxbxh

22
7 X 17.5x17.5 x h=40 x30% 25

40x30x 257
22 x17.5%x17.5

210000
6737.5

=31.17cm

An oxygen cylinder is 15 cm in diameter and 100 cm
in length. Itis filled with gas under pressure so that
every cm® of the cylinder contains 120 cm?® of gas. How

much cc of oxygen does this hold?
Volume of cylinder =2 h unit®

22
= 7 x7.5x7.5x100

=17678.57 cm?®

Gas contain in 1 cm® = 120 cm® of gas

Gas contain in 17678.57 cm®*=17678.57 x 120
=2121428 cm?®
Volume of oxygen = 2121428 cc.

Sphere

Sphere is a solid circular body.

Fig5

SPHERE

WSNFI172415

Volume of sphere = %nﬁ or

m .3
= E d” ynits
Total surface area of sphere = 4mr? unit?
Where fr='Radius of sphere

d =.Diametre of sphere

1
Radius = E of diameter

1 Find the volume and surface area of a sphere of 3 cm

radius.
«4 r3 3
O = nit
3 e uni

4x22x3x3=3
- 3x7

=113.1cm?

Total Surface Area = 4nr? unit?
22
=4x—x3x3
7

=113.1 cm?

2 Find the diameter of sphere having volume of

15625 cc.
—nr® =Volume
3 T

4 22
—X—xr® =15625
3 7

Workshop Calculation & Science - Fitter : (NSQF - Revised 2022) - 1t Year : Exercise 1.7.24

73




15625 x3x 7
4x22

328125
88

=3728.69

r =3/3728.69

=15.51cm

= 2 x radius
=2x15.51
=31.02 cm

diameter

How many spherical balls of 1 cm radius can be made
from a sphere of 32 cm diameter.

No. of balls x volume of small sphere = VVolume of

bigger sphere
: ré : ré
Nx = =
x3xn 31t
K xwv i chie
N x X #x 1 = X giXr
3 7 3 %
N =16x 16 x 16
=4096 balls

Three brass balls of diameters.3 em, 4.cm.and 5 cm
are melted and make into one solid ball, if there is.no
wastage. Find the diameter of the solid ball.

Assignment

1% ball d, =3 cm,
r, =15cm

2™ balld, =4 cm,
r, =2cm

3 ball d, =5cm,
r, =25cm

1

Diameter of new ball =?

Volume of new ball = Volume of 3 spherical balls

4 3 4 3 4 3 4 3
S = gt i

4 4
/3/7”3 =/3/76(1.53+23+2.5)3

#=3.375+8 + 15.625

e 2
Y 2R\
.= 3/3x3x3
rr=3cm
biameter oftheball =2 x'r
=2x3
=6cm

Cube

1

Find the diagonal, lateral surface area, total surface
area and volume of cube, whose side is 15 cm.

Find the volume of 10 cubes where each side is/5 cm.

Find its volume if a solid cube has each ofiits sides 60
mm long.

What is its side if the total surface area of a cube.is
384 m2.

Cuboid

1

74

Find the volume of the tank in m3, if the length is
60 m, breadth 40 m and height 20 m.

Find the volume of a C.I. casting of a rectangular block
having 25 cm x 20 cm x 8 cm size.

Calculate the total surface area of a box whose length,
width and height are 120 cm, 50 cm and 60 cm
respectively.

Find the volume of the sheet if a brass sheet is of 25
cm square and 0.4 cm thick.

Cylinder

1

Find the curved surface area of cylinder whose diameter
is 18 cm and height'34 cm?

Find the total surface area of cylinder whose diameter
is 24 cm'and height 40 cm?

Find outthe volume of cylinder whose base is 10 cm
radius andrheight is 40 cm?

Sphere

1
2

Find the volume of sphere having diameter 3.5cm?

Find the total surface area of a sphere having radius
1.75¢cm?

How many spherical balls of 1 cm radius can be made
from a sphere of 16 cm diameter.

Three balls of diameter 2m, 4cm and 6 cm are melted
and made into one solid ball. If there is no wastage,
find the diameter of solid ball.
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Exercise 1.7.25

Mensuration - Finding the lateral surface area, total surface area and capacity
in litres of hexagonal, conical and cylindrical shaped vessels

Hexagonal bar
Volume of Hexagonal bar = Area of hexagonal x height
Lateral surface area of hexagonal bar

= 6 x side of hexagon x length of the bar
or = 3.464 x length of the bar x flat of hexagon
Total surface area of hexagonal bar

= lateral surface area + (2 x area of hexagon)

Fig 1

TRIANGULAR PRISM

PENTAGONAL PRISM

HEXAGONAL PRISM
PRISM

WSNFI172511

Cone

Cone is a pyramid with a circular base.

Fig 2 I\A

/

)

WSNFI172512

CONE

Fig 3 A

D = BASEDIA

d = UPPER DIA

£ = SLANT HEIGHT
h = VERTICAL HEIGHT

Ay=TOP AREA(TTT?)

A, = BASE AREA (TTR? )

WSNFI172513

TSA=1I(R +r1) +A, +A, unit?
b
= —éh (R® + Rr + r?) unit®

[A, =Toparea; A = Bottom area ]

Cylinder

This isia prism whose top and bottom surfaces are equal
and circular.

2

P m
Volume oficylinder=T1r" h or Zd h

1
Volume of cone = —mnr*h

or - 42h

12
Curved area =nrs

Total surface area = nr(s+r)
Where r =radius of base
d =diametre of base

h = vertical height of cone

s = slant height ,/r2 | b2

Frustum of a cone

When a cone is cut by a plane parallel to the base, and
upper part is removed, the formation appears, is termed
as frustum of a cone. Buckets, oil cans etc.are such
frustums in shape.

L.S.A=nl(R+r)unit?

Fig 4 d

///T\\\

CYLINDER

WSNFI172514

Curved area of cylinder = 27trh

Total surface area of cylinder = 27tr(h+r)
r = Radius of base, d = Diameter of base
h'=Height of cylinder

Hollow cylinder

Hollow means empty space. In hollow cylinder there is an
empty place. Water pipe is an example of hollow cylinder.

Volume of hollow cylinder = 1 (R? - r?) h (or)
=t (R+r)(R-r)h(or)
118
=— (D?-d?)h
, (0-)
T
= I(D +d)}D-d)h
Total surface area of hollow cylinder =

Inner + outer curved area + area of top
and bottom circular part

75



Fig 5

t/i:_{ — ‘:j

HOLLOW CYLINDER

WSNFI172515

-~ TSA: 2nRh + 2rrh + 2n(R?- r?)
R = outer radius

r =inner radius

D = outer diameter

d =inner diameter

h = height of cylinder

t = thickness

D-d
Mean dia = T
If thickness given then:
Volume of hollow cylinder = t x mean diax thickness x
height

Example

1 Find the volume of an hexagonal prism having
its side 20 cm and height 200 cm.
Side of hexagonal prism (a) =20 cm
Height (h) =200 cm
Volume (V) =Base side area x Height

6x\/5

= ~“xa’xh
4

= 6x£x20x20x200
4

= 1,20,000x 3
= 1,20,000x 1.732

= 2,07,840 cm?

Volume of the hexagonal prism = 2,07,840 cm?

2 Calculate the height. Also find the lateral surface
area if a cone has a base diameter of 210 mm and
its volume is 3056 cm3.

Fig 6

WSNFI172516

1
Volume of a cone = gx Area of base x height

1
3056 cm®= ; x 0.785 x 210°mm? x H

3056x 3% 1000mm3
T 785%210% mm?

L = Slantheight= 4264 §3° + 1052 = 284.9mm

1
Lateral surface area’= E 7T X 210 X 284.9mm?

=264.82 mm

= 94017 mm? = 940.17 cm?

3 Determine its'diameter in mm if the height of arod
of 1.6 metres‘and its volume is 1.017 metre®.

V=t H
1.017 m?3 = 0.785d? x 1.6 metres

~ _1017
0,785 v
. AN LA
1.6x0.785
1017,
=—=——m
1/6x785

/ 10170
d = ,[————metre
16 x785
B }10170
V12560

=4/0.8097

=0.8998
= 899.8mm
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