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FOREWORD
One of the integral aspects of the world around us is design. As children we draw, paint and visualise our own unique designs of homes, ceatures,
their clothes and our make believe world. As we grow older, we gradually become aware of the existence of design vis a vis our room, furniture,
clothes, etc. We have also seen important historical buildings such as the Taj Mahal, India Gate, Qutub Minar, Red Fort etc. they all have a unique
design.

Today, in the age of globalization and consumerism, we are inundated with images of new cars, aeroplanes, space crafts and the like. Design is
crucial to each of the these unique things. Indeed, everything that we use and are surrounded with, has a unique and intrinsic design: be it  the
house one lives in, the gadgets one uses, the design of the fabric that we use for our clothes, the cut or design of the clothes that we wear and
so on. Each of the above has been designed by a specialist – an architect, an engineer, a textile designer, a fashion designer and so on. In the making
of each of these engineering drawing is the medium.

Thus Engineering Drawing is the language of all engineers, architects, textile designers, fashion designers and many others. This is used right from
conceiving the design of any product, be it consumer or industrial, up to the mass production stage and beyond for renovation and redesign. The
subject of Engineering Drawing finds its use in Architecture, Engineering, Fashion Design, Interior Decoration, Textile Design, etc.

With the advent of computers in all spheres of knowledge, Engineering Drawing has also become compatible with computers. With the application
of CAD (Computer Aided Design), the subject is now known as Engineering Graphics. CAD enables a product to undergo design changes necessiated
by factors such as functionality, aesthetics, ease-of-handling, strength, obsolescence, etc. Using CAD, prototypes can be tested, design changes
examined and comparative study made in no time. Requirements such as the amount of material needed, its dimensions and costing are done
instantly. This has made Engineering Graphics indispensable.

The subject is taught at the Senior Secondary level as prescribed by the syllabus of the CBSE. Though many good books by Indian and foreign
authors are available, and recommended hither to, for the first time, the CBSE has  undertaken the task of writing the textbook for class XI and
class XII customizing to the exact requirement of our prescribed syllabus, with the assistance of a team of experienced experts and teachers drawn
from its affiliated schools and Government technical institutions of repute. The books have been written with an interactive approach, evolving the
subject matter from known-to-unknown, relating it to everyday life situations, motivating children to learn the advanced aspects of the unit,
reinforcing the acquired knowledge by repacitulation, drilling exercise, etc.

In this textbook of Engineering Graphics for class XI, students will learn about Plane Geometry, Solid Geometry and Machine Drawing, which includes
Orthographic Projections, Isometric Projections and Development of Surfaces. All these units form the foundation of the subject.

I would like to place on record my deep appreciation for all the subject experts and practicing teachers who have put in their sincere efforts in
the development of this textbook. Appreciation is also due to Mrs. C. Gurumurthy, Director (Academics) and Dr. (Smt.) Srijata Das, Education Officer
for planning and execution of the work and bringing out this publication.

It is hoped  that students and teachers will benefit by making the best use of this publication. Suggestions from the users for further improvement
of the textbook will be highly appreciated.

VINEET JOSHI
Chairman, CBSE
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Hkkjr dk lafoèkku
mísf’kdk

ge] Hkkjr ds yksx] Hkkjr dks ,d ¼lEiw.kZ izHkqRo&laiUu lektoknh iaFkfujis{k yksdra=kRed x.kjkT;½ cukus ds fy, rFkk mlds leLr ukxfjdksa dks%
lkekftd] vkfFkZd vkSj jktuSfrd U;;]
fopkj] vfHkO;fDr] fo'okl] èkeZ

vkSj mikluk dh Lora=rk]
izfr"Bk vkSj volj dh lerk

izkIr djkus ds fy,]
rFkk mu lc esa

O;fDr dh xfjek vkSj2 ¼jk"Vª dh ,drk vkSj v[k.Mrk½ lqfuf'pr djus okyh caèkqrk c<+kus ds fy, n`<+ladYi gksdj viuh bl lafoèkku lHkk esa vkt
rkjh[k 26 uoEcj] 1949 bZ0 dks ,rn~}kjk bl lafoèkku dks vaxhÑr] vfèkfu;fer vkSj vkRekfiZr djrs gSaA
1- lafoèkku ¼c;kyhloka la'kksèku½ vfèkfu;e] 1976 dh èkkjk 2 }kjk ¼3-1-1977 ls½ ÞizHkqRo&laiUu yksdra=kRed x.kjkT;Þ ds LFkku ij izfrLFkkfirA
2- lafoèkku ¼c;kyhloka la'kksèku½ vfèkfu;e] 1976 dh èkkjk 2 }kjk ¼3-1-1977 ls½ Þjk"Vª dh ,drkÞ ds LFkku ij izfrLFkkfirA

Hkkx 4 d

ewy dÙkZO;
5-1 d- ewy dÙkZO;&Hkkjr ds izR;sd ukxfjd dk ;g dÙkZO; gksxk fd og&

¼d½ lafoèkku dk ikyu djs vkSj mlds vkn'kks±] laLFkkvksa] jk"Vª èot vkSj jk"Vªxku dk vknj djsa(
¼[k½ Lora=rk ds fy, gekjs jk"Vªh; vkanksyu dks izsfjr djus okys mPp vkn'kks± dks ân; esa latks, j[ksa vkSj mudk ikyu djsa(
¼x½ Hkkjr dh izHkqrk] ,drk vkSj v[kaMrk dh j{kk djsa vkSj mls v{kq..k j[ksa(
¼?k½ ns'k dh j{kk djsa vkSj vkg~oku fd, tkus ij jk"Vª dh lsok djsa(
¼³½ Hkkjr ds lHkh yksxksa esa lejlrk vkSj leku Hkzkr`Ro dh Hkkouk dk fuekZ.k djsa tks èkeZ] Hkk"kk vkSj izns'k ;k oxZ ij vkèkkfjr lHkh HksnHkko ls ijs

gksa] ,slh izFkkvksa dk R;kx djsa tks fL=;ksa ds lEeku ds fo#) gSa(
¼p½ gekjh lkekftd laLÑfr dh xkSjo'kkyh ijaijk dk egRo le>sa vkSj mldk ifjj{k.k djsa(
¼N½ izkÑfrd i;kZoj.k dh ftlds varxZr ou] >hy] unh vkSj oU; tho gSa] j{kk djsa vkSj mldk laoèkZu djsa rFkk izkf.k ek= ds izfr n;kHkko j[ksa(
¼t½ oSKkfud n`f"Vdks.k] ekuookn vkSj KkuktZu rFkk lqèkkj dh Hkkouk dk fodkl djsa(
¼>½ lkoZtfud laifRr dks lqjf{kr j[ksa vkSj fgalk ls nwj jgsa(
¼´½ O;fDrxr vkSj lkewfgd xfrfofèk;ksa ds lHkh {ks=ksa esa mRd"kZ dh vksj c<+us dk lrr iz;kl djsa ftlls jk"Vª fujarj c<+rs gq, iz;Ru vkSj miyfCèk

dh ubZ Å¡pkbZ;ksa dks Nw ysaA
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THE CONSTITUTION OF INDIA
Preamble

We, The people of India, having solemnly resolved to constitute India into a1 (Sovereign Socialist Secular democratic
republic)  and to secure to all its citizens :

Justice, Social, Economic and Political;
Liberty of thought, expression, belief, faith and worship;
Equality of status and of opportunity; and to promote among them all
Fraternity assuring the dignity of the individual  and the2 (unity and integrity of the Nation); In our Constitutent Assembly

this twenty-sixth day of November, 1949, do hereby adopt, enact and give to ourselves this constitution.
1. Subs. by the Constitution (Forty-second Amendment) Act, 1976, sec. 2, for "Sovereign Democratic Republic (w.e.f. 3.1.1977)".
2. Subs. by the Consitution (Forty-second Amendment) Act, 1976, sec. 2, for "Unity of the Nation (w.e.f. 3.1.1977)".

Chapter IV A
FUNDAMENTAL DUTIES

Article 51-A
Fundamental Duties–It shall be the duty of every citizen of India-
(a) to abide the Constitution and respect its ideals and institutions, the National Flag and the National Anthem;
(b) to cherish and follow the noble ideals which inspired our national struggle for freedom;
(c) to uphold and protect the sovereignty, unity and integrity of India;
(d) to defend the country and render national service when called upon to do so;
(e) to promote harmony and the spirit of common brotherhood amongst all the people of India transcending religious, linguistic

and regional or sectional diversities; to renounce practices derogatory to the dignity of women;
(f ) to value and preserve the rich heritage of our composite culture;
(g) to protect and improve the rich natural environment including forests, lakes, rivers, wild life and to have compassion for living

creatures;
(h) to develop the specific temper, humanism and the spirit of inquiry and reform;
(i) to safeguard public property and to abjure voilence;
(j) to strive towards excellence in all spheres of individual and collective activity so that the nation constantly rises to higher levels

of endeavour and achievement.
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