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n CHAPTER

Visualising Solid
Shapes

10.1 Introduction

InClass VI, you havelearnt about plane shapesand solid shapes. Plane shapeshavetwo
measurementslikelength and breadth and thereforethey are called two-dimensiona shapes
whereasasolid object hasthree measurementslikelength, breadth, height or depth. Hence,
they are called three-dimensional shapes. Also, a solid object occupies some space.
Two-dimensiona and three-dimensiona figures can also bebriefly named as2-D and 3-
D figures. You may recall that triangle, rectangle, circleetc., are 2-D figureswhile cubes,
cylinders, cones, spheresetc. arethree-dimensional figures.

DO THIS

Match thefollowing: (First oneisdonefor you)

Name of the shape b

i Shape Type of Shape
\ 3-dimensond Sphere
2-Dimensond Cylinder
>
’ 3-dimensond Square
2-dimengona Cirde
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3-dimensiond Cuboid
Q 3-dimensiona Cube
| 2-dimensiondl Cone
3-dimensond Triangle
\. ' J

Notethat all the above shapesaresingle. However, inour practical life, many atimes, we
comeacrosscombinationsof different shapes. For example, look at thefollowing objects.

A tent Atin Softy (ice-cream)
A cone surmounted A cylinderical shell A cone surmounted by a

on acylinder hemisphere

A photoframe A bowl Tombonapillar

A rectangular path A hemispherical shell Cylinder surmounted
by a hemisphere
L5) a0k Match thefollowing pictures (objects) with their shapes.
Picture (object) Shape
(i) Anagricultura field Two rectangular crosspathsinsidea

rectangular park.
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(i) Agroove A circular path around acircular ground.

A triangular field adjoining asguarefield.

i) Atoy =\
% =)

I

(iv) Acircular park A conetaken out of acylinder.

(v) A crosspath * A hemisphere surmounted on acone.

10.2 Views of 3D-Shapes

You havelearnt that a3-dimensiond object canlook differently from different positionsso
they can be drawn from different perspectives. For example, agiven hut can havethe
followingviews.

Front A hut Side Front view Sideview Top view

samilarly, aglasscan havethefollowing views.

A glass Sideview Topview

Why isthetop view of theglassapair of concentric circles?Will thesideview appear different if taken from
some other direction? Think about thisl Now look at thedifferent viewsof abrick.
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A brick Front view
We can al so get different views of figuresmade by joining cubes. For example.

Top

/ Side

Front Solid Sideview Front view Top view
made of three cubes

Top

Side

Front Salid Topview Front view Sideview

made of four cubes
Top

L

Front Side

Salid Sideview Front view Topview
made of four cubes

DO THIS

Observedifferent thingsaround you from different positions. Discusswith your friends
their variousviews.
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B EXERCISE 10.1

1. For each of the given solid, the two views are given. Match for each solid the
corresponding top and front views. Thefirst oneisdonefor you.

Object Side view Top view
@ 0 0]

A bottle
(b) (i)
(© (iif)

)

) )

Container
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2. For each of thegiven solid, thethreeviewsaregiven. I dentify for each solid the corresponding top,
frontand sideviews.

@ Object 0] (i) (if)
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3. Foreachgivensolid, identify thetop view, front view and sideview.

(a) Top
b— Side
F'{' 0] (i) (i)
Top
(b) |
/ v
Side
F{ ) (i) (i)
© Top
l
<— Side
Ft/ 0] (i) (i)
© Top
<— Side
F“"{ 0) (i) (i)
(e) Top
|
Side
Fro{ (i) (") (ill)
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4. Draw thefront view, sideview and top view of thegiven objects.

@ Amiiayet (b) Ateble Top

Side
Side

. Side
Side

) Aslid Top

Side 4— Side

Front

10.3 Mapping Space Around Us

You have been dealing with maps sinceyou werein primary, classes. In Geography, you
have been asked to locate aparticular State, aparticular river, amountain etc., on amap.
In History, you might have been asked to locate aparticul ar place where some event had
occured long back. You have traced routes of rivers, roads, railwaylines, tradersand
many others.

How do we read maps? What can we conclude and understand whilereading amap?
What information doesamap have and what it doesnot have?1sit any different froma
picture?nthissection, wewill try to find answersto some of these questions. Look &t the
map of ahousewhosepictureisgivenalongside (Fig 10.1).
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What canwe concludefromtheaboveillustration?\Whenwedraw apicture, weattempt
torepresent redity asitisseenwithdl itsdetails, whereas, amap depictsonly thel ocation of
anobject, inrelationto other objects. Secondly, different persons can give descriptions of
picturescompletely different from oneanother, depending uponthe positionfromwhichthey
arelooking at the house. But, thisisnot truein the case of amap. The map of the house
remainsthesameirrespective of the position of the observer. In other words, per spective
isvery important for drawingapicturebut it isnot relevant for amap.

Now, look at the map (Fig 10.2), which has been drawn by My house o
sevenyear old Raghav, astheroutefromhishousetohisschool: ¢’ My sister’ s school
Fromthismap, canyoutell —

(i) bhow far isRaghav’sschool from hishouse?

(i) would every circleinthe map depict around about?
(i) whose school isnearer tothe house, Raghav'sor hissister’s?

Itisvery difficult to answer the above questionson the basi s of
thegiven map. Canyoutell why?

Thereason isthat we do not know if the distances have been
drawn properly or whether the circlesdrawn are roundabouts or
represent something el se.

Now look at another map drawn by hissister,
ten year old Meena, to show the route from her
houseto her school (Fig 10.3).

Thismapisdifferent fromtheearlier maps. Here,
Meena has used different symbols for different
landmarks. Secondly, longer line segments have
been drawn for longer distancesand shorter line
segments have been drawn for shorter distances,
i.e., shehasdrawnthemaptoascae.

Now, you can answer thefollowing questions:
e How far is Raghav’s school from his Fig 10.3
residence?
® \Whoseschool isnearer to the house, Raghav'sor Meena' s?
® Whicharetheimportant |andmarkson theroute?

Thusweredisethat, use of certain symbolsand mentioning of distanceshashelped us
read the map easily. Observethat the distances shown on the map are proportional tothe
actual distancesontheground. Thisisdone by considering aproper scae. Whiledrawing
(or reading) amap, onemust know, to what scaleit hasto be drawn (or hasbeen drawn),
i.e., how much of actua distanceisdenoted by Immor 1cminthemap. Thismeans, that if
onedrawsamap, he/shehasto decidethat 1cm of spacein that map showsacertainfixed
distanceof say 1 kmor 10 km. Thisscaecanvary from map to map but not within amap.
For instance, look at themap of Indiaa ongsidethe map of Delhi.
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You will find that when the maps are drawn of samesize, scalesand thedistancesin
thetwo mapswill vary. That is1 cm of spacein the map of Delhi will represent smaller
distances as compared to the distancesin themap of India.

Thelarger theplaceand smaller the size of themap drawn, thegreater isthe distance
represented by 1 cm.

Thus, we can summarisethat:
1. Amapdepictsthelocation of aparticular object/placeinrdationto other objectyplaces
2. Symbolsareused to depict the different objects/places.
3. Thereisno reference or perspective in map, i.e., objectsthat are closer to the
observer are shown to be of the same size as those that are farther away. For
example, look at thefollowingillustration (Fig 10.4).

Fig 10.4

4. Mapsuseascaewnhichisfixedfor aparticular map. It reducesthereal distances
proportionately to distances on the paper.

DO THIS

1. Look atthefollowing map of acity (Fig 10.5).

Fig 10.5

(@ Colour themap asfollows:. Blue-water, Red-fire station, Orange-Library,
Yellow-schools, Green-Parks, Pink-Community Centre, Purple-Hospital,
Brown-Cemetry.
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(b) MarkaGreen'X’ at theintersection of 2nd street and Danim street. A Black
‘Y’ wheretheriver meetsthethird street. Ared ‘ Z’ at theintersection of main
street and 1st street.

() Inmagentacolour, draw ashort street route from the collegeto thelake.

2. Draw amap of the route from your house to your school showing important
landmarks.

B EXERCISE 10.2
1. Look atthegiven map of acity.

[_ CEMETARY

Answer thefollowing.

(8 Colourthemap asfollows: Blue-water, red-firestation, orange-library, yellow
- schools, Green - park, Pink - College, Purple- Hospital, Brown - Cemetery.

(b) Markagreen*‘X’ attheintersection of Road‘C’ and Nehru Road, Green ‘Y’
at theintersection of Gandhi Road and Road A.

(©) Inred, draw ashort street route from Library to the bus depot.

(d) Whichisfurther east, thecity park or themarket?

(¢ Whichisfurther south, the primary school or the Sr. Secondary School ?

Draw amap of your classroom using proper scaleand symbolsfor different objects.

3. Draw amap of your school compound using proper scaleand symbolsfor various

featureslikeplay ground main building, garden tc.
4. Draw amap givinginstructionsto your friend so that she reachesyour housewithout

any difficulty.

N

10.4 Faces, Edges and Vertices
L ook at thefollowing solids!

& Vertex
Riddle
| have no vertices.
<4——Face
| have no flat

faces. Who am |?

Edge
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Each of these solids is made up of polygonal regions which are called its faces;
thesefacesmeet at edgeswhich areline segments; and the edges meet at verticeswhich
arepoints. Such solidsarecalled polyhedrons.

These are polyhedrons These are not polyhedrons

How arethe polyhedrons different from the non-polyhedrons? Study the figures
carefully. You know three other types of common solids.

Base
Curved Lateral Base

surface surface Lateral surface

Y
L

Sphere Cone Cylinder

Convex polyhedrons: Youwill recall the concept of convex polygons. Theideaof
convex polyhedronissimilar.

g Ot

These are convex polyhedrons These are not convex polyhedrons

Regular polyhedrons: A polyhedronissaid to beregular if itsfaces are made up of
regular polygonsand the same number of facesmeet at each vertex.




For more FREE DOWNLOADS, visit www.aspirationsi nstitute.com

VISUALISING SoLID SHAPes I 165

A

<

\

Thispolyhedronisregular. Thispolyhedonisnot regular. All the sides

Its faces are congruent, regular are congruent; but the vertices are not
polygons. Vertices are formed by the formed by the same number of faces.
same number of faces 3 faces meet at A but

4 faces meet at B.
Twoimportant membersof polyhedron family around are prismsand pyramids.

Lo

These are prisms These are pyramids

We say that a prism isapolyhedron whose base and top are congruent polygons
and whose other faces, i.e., lateral facesare parallel ogramsin shape.

On the other hand, a pyramid is a polyhedron whose base is a polygon (of any
number of sides) and whoselateral facesaretriangleswithacommon vertex. (If youjoin
all thecornersof apolygonto apoint not initsplane, you get amodel for pyramid).

A prismor apyramid isnamed after itsbase. Thusahexagona prism hasahexagon
asitsbase; and atriangular pyramid hasatriangle asitsbase. What, then, isarectangular
prism?What isasquare pyramid?Clearly their basesarerectangleand squarerespectively.

DO THIS

Tabulatethe number of faces, edgesand verticesfor thefollowing polyhedrons:
(Here'V’ standsfor number of vertices, ‘' F standsfor number of facesand‘E’ stands
for number of edges).

- N
Solid F V E F+V E+2

Cuboid

Triangular pyramid
Triangular prism
Pyramid with square base

(_ Prismwith squarebase
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What do you infer from the last two columns? In each case, do you find
F+V=E+2ie,F+V-E=2?Thisrelationshipiscaled Euler’sformula.
Infact thisformulaistruefor any polyhedron.

EEE THINK, DISCUSS AND WRITE Ul

What happenstoF, V and Eif somepartsarediced off from asolid? (To start with,
you may takeaplasticine cube, cut acorner off and investigate).

B EXERCISE 10.3

1. Canapolyhedron havefor itsfaces
(i) 3triangles? (i) 4triangles?
(i) asquareandfour triangles?
2. Isitpossibleto haveapolyhedronwith any given number of faces? (Hint: Think of
apyramid).
3. Whichareprismsamong thefollowing?

0 (i) /

A nail Unsharpened pencil
(i) | ) @
A table weight A box

4. (i) Howareprismsandcylindersalike?
(i) How arepyramidsand conesalike?
Isasquare prism same asacube? Explain.
Verify Euler’sformulafor thesesolids.

i

oo

(i)
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7. Using Euler’ sformulafind the unknown.

C Faces ? 5 20 h
Vertices 6 ? 12
Edges 12 9 ?

\_ J

8. Canapolyhedron have 10faces, 20 edgesand 15 vertices?

— WHAT HAVE WE DISCUSSED? —

© o N O wWwDNPRE

. Recognising 2D and 3D objects.
Recognising different shapesin nested objects.
3D objectshavedifferent viewsfrom different positions.
A mapisdifferent fromapicture.
A map depictsthelocation of aparticular object/placein relation to other objects/places.
Symbolsare used to depict the different objects/places.
Thereisno referenceor perspectiveinamap.
Mapsinvolveascaewhichisfixed for aparticular map.
For any polyhedron,
F+V-E=2
where‘F standsfor number of faces, V standsfor number of verticesand E standsfor number of
edges. Thisrdlationshipiscalled Euler’sformula.

J
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