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FOREWORD

The National Curriculum Framework, 2005, recommends that children’s life at
school must be linked to their life outside the school. This principle marks a departure
from the legacy of bookish learning which continues to shape our system and causes
a gap between the school, home and community. The syllabi and textbooks developed
on the basis of NCF signify an attempt to implement this basic idea. They also attempt
to discourage rote learning and the maintenance of sharp boundaries between different
subject areas. We hope these measures will take us significantly further in the direction
of a child-centred system of education outlined in the National Policy on Education
(1986).

The success of this effort depends on the steps that school principals and
teachers will take to encourage children to reflect on their own learning and to pursue
imaginative activities and questions. We must recognise that, given space, time and
freedom, children generate new knowledge by engaging with the information passed on
to them by adults. Treating the prescribed textbook as the sole basis of examination is
one of the key reasons why other resources and sites of learning are ignored. Inculcating
creativity and initiative is possible if we perceive and treat children as participants in learning,
not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of
functioning. Flexibility in the daily time-table is as necessary as rigour in implementing
the annual calendar so that the required number of teaching days are actually devoted
to teaching. The methods used for teaching and evaluation will also determine how
effective this textbook proves for making children’s life at school a happy experience,
rather than a source of stress or boredom. Syllabus designers have tried to address the
problem of curricular burden by restructuring and reorienting knowledge at different stages
with greater consideration for child psychology and the time available for teaching.
The textbook attempts to enhance this endeavour by giving higher priority and space to
opportunities for contemplation and wondering, discussion in small groups, and activities
requiring hands-on experience.

NCERT appreciates the hard work done by the textbook development
committee responsible for this book. We wish to thank the Chairperson of the advisory
group in Science and Mathematics, Professor J.V. Narlikar and the Chief

Adpvisor for this book, Professor P.K. Jain for guiding the work of this committee.
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Several teachers contributed to the development of this textbook; we are grateful
to their principals for making this possible. We are indebted to the institutions
and organisations which have generously permitted us to draw upon their
resources, material and personnel. As an organisation committed to systemic
reform and continuous improvement in the quality of its products, NCERT
welcomes comments and suggestions which will enable us to undertake further

revision and refinement.

Director
New Delhi National Council of Educational
20 December 2005 Research and Training



PREFACE

The National Council of Educational Research and Training (NCERT) had constituted 21 Focus Groups
on Teaching of various subjects related to School Education, to review the National Curriculum
Framework for School Education - 2000 (NCFSE - 2000) in face of new emerging challenges and
transformations occurring in the fields of content and pedagogy under the contexts of National and
International spectrum of school education. These Focus Groups made general and specific comments

in their respective areas. Consequently, based on these reports of Focus Groups, National Curriculum
Framework (NCF)-2005 was developed.

NCERT designed the new syllabi and constituted Textbook Development Teams for Classes XI and
XII to prepare textbooks in mathematics under the new guidelines and new syllabi. The textbook for

Class XI is already in use, which was brought in 2005.

The first draft of the present book (Class XII) was prepared by the team consisting of NCERT faculty,
experts and practicing teachers. The draft was refined by the development team in different meetings.
This draft of the book was exposed to a group of practicing teachers teaching mathematics at higher
secondary stage in different parts of the country, in a review workshop organised by the NCERT at
Delhi. The teachers made useful comments and suggestions which were incorporated in the draft textbook.
The draft textbook was finalised by an editorial board constituted out of the development team. Finally,
the Advisory Group in Science and Mathematics and the Monitoring Committee constituted by the HRD
Ministry, Government of India have approved the draft of the textbook.

In the fitness of things, let us cite some of the essential features dominating the textbook. These
characteristics have reflections in almost all the chapters. The existing textbook contain 13 main chapters

and two appendices. Each Chapter contain the followings:

e Introduction: Highlighting the importance of the topic; connection with earlier studied topics; brief
mention about the new concepts to be discussed in the chapter.

e Organisation of chapter into sections comprising one or more concepts/sub concepts.

e Motivating and introducing the concepts/sub concepts. Illustrations have been provided wherever
possible.

e Proofs/problem solving involving deductive or inductive reasoning, multiplicity of approaches
wherever possible have been inducted.

e Geometric viewing / visualisation of concepts have been emphasised whenever needed.

e Applications of mathematical concepts have also been integrated with allied subjects like science
and social sciences.

e Adequate and variety of examples/exercises have been given in each section.
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e For refocusing and strengthening the understanding and skill of problem solving and
applicabilities, miscellaneous types of examples/exercises have been provided involving two or
more sub concepts at a time at the end of the chapter. The scope of challenging problems
to talented minority have been reflected conducive to the recommendation as reflected in
NCF-2005.

e For more motivational purpose, brief historical background of topics have been provided at
the end of the chapter and at the beginning of each chapter relevant quotation and photograph
of eminent mathematician who have contributed significantly in the development of the topic
undertaken, are also provided.

e Lastly, for direct recapitulation of main concepts, formulas and results, brief summary of the chapter

has also been provided.

I am thankful to Professor Krishan Kumar, Director, NCERT who constituted the team and invited
me to join this national endeavor for the improvement of mathematics education. He has provided us
with an enlightened perspective and a very conducive environment. This made the task of preparing
the book much more enjoyable and rewarding. I express my gratitude to Professor J.V. Narlikar,
Chairperson of the Advisory Group in Science and Mathematics, for his specific suggestions and advice
towards the improvement of the book from time to time. I, also, thank Prof. G. Ravindra, Joint Director,
NCERT for his help from time to time.

I express my sincere thanks to Professor Hukum Singh, Chief Coordinator and Head DESM, Dr. V.
P. Singh, Coordinator and Professor S. K. Singh Gautam who have been helping for the success of
this project academically as well as administratively. Also, I would like to place on records my
appreciation and thanks to all the members of the team and the teachers who have been associated

with this noble cause in one or the other form.

PAWAN K. JAIN
Chief Advisor
Textbook Development Committee
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THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
'[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 the ’[unity and
integrity of the Nation];

IN OUR CONSTITUENT 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,

2.

for "Sovereign Democratic Republic” (w.e.f. 3.1.1977)
Subs, by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation” (w.e.f. 3.1.1977)
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< Just as a mountaineer climbs a mountain — because it is there, so
a good mathematics student studies new material because
it is there. — JAMES B. BRISTOL <+

7.1 Wrdulds

[asa atBid > [asfaa-dl Aseudl u slsd o, [@sfaa we yaed
0L 2L [Q8AAL 2UAVHAL WSl A ARd saL i dHHL sLol
alfdl d . Asledrdl uew 515 vl [EEUAL AW al 2gd UL
AU 53 2 Hedd &SN dlddl Ul 1A 9.

ol ua Q8% £ o 51 dd T ux [Asaxdly €l vied § d-l
sl £ vidia T ddls Bigyl xRac qRuadl ¢id, dl aeulds
Ad 2dl Uzl G2 5 % (A8 f idud T L ucds [Bigdl 2ud 8y,
dl o »uusl RAa £ Aadl wdla P wum, wuda [G9a o sar [A9a7 B MBS
[asl@a sa d aa-l Bad wldldsaq-dl Gar s€ 8. »ux, 2uaa G .W. Leibnitz
audi % Q84 2una [daq w4l o WAlslid salad €la dq g (©F-1046- CE1716)
e [AQu-l uldldslaa sdlgy. 2, uldldslaa alqal Bad wldldsaq naq dsa+ 8 8.
2L Ustdl xR0 gell caelRs WRRARAML 2ud 9. Geledl dls o vl 515 a8l 515 vl
weldetl dlcal@s Aol 2n8ldl €153, dl 2aleifas Ad u A 3, 2Uusl 515 uRl @t 3 usiedd @
ol wslol ? dul Aser-l Fuidl Gualol w9, vial wsi-l asll adiRs due Agilas uRRAI
w1d . AsaA-l Qs 1A salenl usidl xRl 63 Aol s0A3Y YAl ¢

(a) o 51§ [A8a [asfad sud ¢l dl d sy [@8a [@sfad © d uasdl Gur alaal (Gl

(b) 2wde (MBd A 2l 2uud ([@8adr suduel dudl MBEd yead éxsa lbail

EDTR

BuR saldd ol AHRABL AserAl 6 @3l drs URd 53 O 1 xMAd Asart 2 [HUd Asa.
2L ol Asldd 3u vied Asarll.

AU Asad 2 [HUd Asad al Aol AsdA-l HOod WHAL ddls 2avia 9, 2 UHY
(Aot 24 SoglanzAl vl adi@s GUAUOHL Wi+l Gusel dils auud ©. gol AldellRs

[ Tl T B D TS el S TR

Riguls [ TYTE
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GUAPIHL Mud s 2ol i 8. [Hud Asad-l Gualol 2iziaul, Asly dal el Fal
(Aot astiedl asll wUe AHRUAAL G5 HoadHl A 9.

L USWAHL AU MU AsAA A [FUd Asad dul dHel Haed daEul A wslad
qaaaldl sedls walail 2ilvlg,
7.2 [Asan-Al dBa a3 dsaq

[Asan-dl Bl @uza Bar sla ddl Bad dsan $8 8. 2ula [Q4u [Aslda a4y ved
2y [Qdad [Aslad suda sla 24 d [Aslaa w24l d-d ydor (ya [d4a) algal sla, dl 2u
gl Gae elqar-dl [Fad uwldlQsan 35 dsda--l Ba s 8.

N Y

L AHZAL HIS YR Sedis Belewll adl.

uBl onella a5, %(sin x) = cos X, (1)
d | x
ym [T] = x2 (2
2wl L= e 3)
I

248 A wsla Wt 5, (1)ul [@8a cos x L sin x < [Asldd ©. 22d sin x 2 cos x

~ A

. NN N . 3 ~ ~ ~
ylafasled (Asfad) @ dx sl asi. d o vl (2) 24 (3)ul XT A e AU X2 Bie
e wlalasfad (uslad) ©. aodl, 2uuel il 5 519 ardlds Aval ¢ |2 %l ¢ A »an [@8y
a3 asol, dl d-dl [@Asfad 9 29 2 del 2uudl wReud (1), (2) 24 (3) 13 salen wwal
el dvil usla :

X3

d , . d 2.,y d
e (sin x + ¢) = cos x, e [ 7+ ] X< - e (eF+c)=c¢e

M, GuHl (a8 wlalasfdl A a2l eslsaml dl 2»uua [@aqr wlalasfdidl qva
ded Gl B, d UAS ARds qA0 ¢+l udedllal Andl asit O, ddl Al AN ¢ AR
AN 58 D, drll HeuHl uRad- 53 wusl @A ogei-gel ulalsiidl Hadl wasla .

us Ad, o 519 [@8u F we,

%(F(x)) —f@), Vx el (sidud)

NN

dl 5155 ardlds 20 ¢ W2, (dd Asdddl 20 ULl 5¢ 9).

%[F(x) +c]l=fkx), Vx el

el {F + ¢, c € R} ¥ £ ulalasfadidl axeiy said 8.

A4 AH RS 9nadl RAAHE 2ANAL dslad Sl 9. 2 AUBId 5aL HIRL 5 518 2idd
I ux ol [Q8dL g 2t A<l [Asfadl aH- .

QR S f=g—h 2ed 5 f(x) = gx) — A(x), Vx € 1 gl availdd 0.
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di =f'=g-h @l fx)=¢gx-Hx, Vel

Ui, ug WM f'(x) = 0, Vx € 1 2ed idud [ U fell x « AlUg tledldl-tl 82 4w & i
adl £ 220 [@Q8% 9, (WU dl HeLsHid uHAHAL GualaEl £(x) A [8d 9 du allbid 30 asiy.)

Gusil <t udl g dia sl asd 5, udeld {F + ¢, ¢ € R} 2 fell ot o ulafasfadl
gald 8.

8d, UL s Adl Add [ f(x) @l uRRd ada. d A wllsladidae el Aaxe
galladl, dA sl £+l x (A9 (uda) AUd AslEd A4 qilel,

AUl UL [ f(x) dx = F(x) + ¢ 2% avilal.

Al oo % = f(x) 2l S dl y = [f(x) dv avila.

=\ d ~ ~ NN ~ .
Add Ey = f() Ahd Qu dl A4 [£(x) dx =y @ avil,

AUl vidR AL siesul Sedls Addl /Ul [ AokAHEL drl 2w dhal 9,

ses 7.1

Add/ue/AoeAUS 212
- [f(x) dx £l x A e Asled
- [ f() dx W f(x) A5
- [ f() dx wix Asar-dl Ad
—  Asad 52U AslAd Akl
- fAl uslad g "2 F'(x) = f(x) A4 2d 245 @899 F
—  Asad Aslad amadl B
—  Asdddl AR AN 5155 ArRdlas dval ¢, % AN [QBY

ads adel.

UL B8Rl oAl [A8UAL [Asflddl Yol elal ¢lal 20 Aol uell drd o d (@i
Asardl Yoll dadl aslal d Al yRui sale 9. del Guaioel v ollod @Bl AsAd ual
wadl aslel.

[aslady Asladl (wlalasladl)
) d n+l n+l1
(i) E(_fz--rl)=xn Jamax = S v e (n#-1)

[afre 3u, 2uuel <idlel 3,

%(x)ZI J'dx=x+c

(ii) %(Sin X) = cos x [ cos x dx = sin x + ¢
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[aslaal

o d o
(iii) I (—cos x) = sin x

. d _
(iv) I (tan x) = sec

d _
) e (—cot x) = cosec*x

2y

2

N d _
(vi) - (sec x) = sec x tan x

(vii) i(—cosec X) = cosec x cot x

dx

2

d 1y L
(viii) dx(sm X) 1 x| <1

. i_ 1oy — 1
(ix) - (ccos™v) H x| <1

(x) %(tan_lx) =

1

2

1+x
(xi) %(—cot‘lx) = ﬁ
(xii) %(secflx) = n 1)62_1, [x|>1
(xiii ) %(—cosec‘lx) = W [x|>1
(xiv) <= (e%) = &
(xv) G-(log | ¥ =
o) o g ) -

a[Bid
Asladl (ulalasledl)
[ sin x dx = —cos x + ¢
[ sec®x dx = tan x + ¢
J'coseczx dx = —cot x + ¢
[ sec x tan x dx = sec x + ¢

J.COSGC X cot x dx = —cosec x + ¢

(1

1- x2

1

dx =sin'x +¢ |x|<1

dx = —cos\x + ¢ |x] <1

L dx =tan'x + ¢

[ 1 dx = —cotrlx + ¢

— L dx=secx + ¢ |x|>1
JIxlx? -1

—L = Ix+¢ |x|>1
Jlxlyx? -1

—cosec

[eXdx=e"+c

Loav=1 +
er x=1log|x|+ ¢

X

J'axdxz +c

log, a

e
) S BT )
[Alre A%oLHL i

Ad R ¥ idAd U AAIRd S d U8l saladl [l B 5 Sedls

dld dlAHl Al Sl

7.2.1 2[Aud dsand cifals wdued
RS f(x) = 2x dl [ f(x) dx = x2 + ¢ dal e <l Bt Badl e 2uumd (et dsladl

qOal, Yol olAAs <d 2L oHl Asldl qHL 9.

WM, A AN ¢ WR p = X2 + ¢ AslUdiAl s Axeld F3us 52 8. ¢+l [t Budl ddi,
AU A AUelAAL [t uedl Madl. 2L oL Al AsBld 3w ded wlAd Asldd.

L BRUML uds Aslid Y-8 U AMd uady suld 9.

-~
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el e B 5 ¢ =0 2 R y = x2 qadl, d e ol Gombiy €l 2dl s uddy
gald 9. uRld uddd y = xZ A s sH Y-addl Hd Rl edldRd el ¢ = 1
"2, A5 y = x2 + 1 MO Ul UdAdd y = xZ2 w5 54 Y-2a-l el Rl lidRd
sl ¢ o= -1 e, a5 y = x2 — 1 HAl. 2L UslR ¢ <l uds a Bud e wayeldsll
udls udddd ol Y-wadl 4 Bt ¢l @A e ol udls e Bdd w2 wdelnl uds
udadq old Y-uadl sger Raumi ¢l wL udddididl dedis uaadid wugla 7.1 wi
galeul 99,

BooHL uAGUAL W x = g WAL Bt 2l gl 7.0M0 el B 2wwuwd @ > 0

dldl 9. g < 0 HiZ U8l L AA 9. wel Wil x = g wAQdl y =x2 y=x2 + 1,y =x% + 2,

~ ~\ . ~ < AN N . . N d .
y=x2 -1,y =x> -2 s’ Big2ll Py, P\, Py, P, P, 3l 88 6. L o8l [Bigail w2 d—)ycg

yed 2a B, vl oudl e WA B 3, L ool Bigdl U dsddl AL AMIAR B, M,
I2x dx = x2 + ¢ = F.(x) (5€1)dl %S sy © 5 ds y = F(x), ¢ € R w0 x = a,

a € R -l 9eligal u 3d w5l uuid 9.

Y
M =x2+3
/
y=x+2
y=x+1
y=x
y=x-1
\ p=u
=x'-3
X'< Ns - >X
x=a
v
Y’
2u5ld 7.1

B, 23 sldd [ [f(x) dv = F(x) + ¢ = p, a8l Avelaq M3u 52 8. el [
el Hie L AuHelddl [l qedl Uid Al 8 A 2L AcdMiel S8 ws Aeud AR
RUAIARA 530 oflo uedl Aadl asy O, »un, 2 MU Asladd olflas M3ua 8.
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7.2.2 2[RUA AsAnil R4
S Gulaeiomi 2udl, M Asaddl Seals ol wuBid s3lal.
(1) 2uudl ulReuy uel %S aslal ¢l 3, [QAsad 2 Asadt visoflot-dl ad Bull ©.

L f@) de = f@)
A [f'(x) de = f(x) + ¢ i, ¢ s ¥R AN B,

-~

Alleidl : Rl 3 F oa f oAl wfasid 9.

L By = f@) e, dL [ f ) de = F) + e

aeil, % [f@) dx %(F(x)+c)

=L Ew) = o)
w9 Fd, wuel AS wsla 5, f(x) = %f (x)
e, Ayl If’(x) dx = f(x) + ¢
oUl, ¢ W VAN 9, dd Asardl AHAN 5 D,
(I1) 6L 2AHad Asldil [sfEdl A3 S, dl 2idl o [8E1 208 9% AHe-L asl suiddl e
el d 6 uHger 6.
AUsdl A 3, ol QAU £ A g HR,

L@ dv =L [ow) de

%

e % [ [f() dx — [ @) dx] = 0

adl, [f(x) dx — [g(x) dx = ¢ 2, ¢ 55 Ardlas Aval B, (3u7?)
wadl [f(x) dx = [ gx) dx + ¢

I, A5l AHEL { [f(x) dx + ¢, ¢, € R} 2 { [g(x) dx + ¢), ¢, € R} Aud& 9.
M, AU [f(x) dx @ [g(x) dx AHgH B,

A {[f() de + cpc; € RY A { [g(x) dx + ¢y ¢, € R} el Augeddl
wal AR (s Ad) [f(x) de = [ g(x) dx gL edldid 9. dui ¥R A0 galdidl 4l
(D) [ @) + g@)] dx = [£(x) dx + [ g(x)
Aol = ot (1) wwd,
% [JLf@) + g@)] dx] = f(x) + g(x) (1)
quil,
L[]/ dx+ [ g00) ]

% jf(x) dx + % jg(x) dx

f(x) + g(x) (1)
M, dEd (1) wsdl, uRaus (i) 2 (i) udl,

J(F() + g(0) dv = [f(x) dx + [g(x) dx
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(IV) sl ardlas Aqval & e, [kf(x) dx = k [f(x) dx

Aleadl = opmd (1) wwd,
LTk f@) de= kf)

2 di k jf(x)dx]—k—jf(x) dx = k f(x)

>, oEd (1), Wl [kf(x) dx = k [f(x) dx HA.

B fis for fyoees [, B Avaidl [QRAL €l 2t &y, ke £, ARcAl@s vl €14, dl
oy (1) 24 (IV) 4 eus 34,
I[klﬁ (xX) + kfy (x) +ot k1, ()] dx
= kJA@) d+ k[L() de+o+ k[ f (x) dogi ealdl asi.
2t [Q8a-L ulalfasléad alidar 2uusl vidgeudl o [asfad 21 »uia (@B ¢y dd @8y

Ll Wt s Slal, oAl wlalisfdd sid S dal [@8d galdl dq Fae gl
AsA 5 9. 2R AL [BUL S2dls BELSRWIL gl AU -

Belganl 1 ¢ <A 2uua (@B wlalaslad Hlael dd el :
(i) cos 2x (i) 3x2 + 4x3 (iii) i, x#0
B4 : (i) w8l -l [aslad cos 2x €l 2d s @By dladg ©.

D

21481 osellut Slat 5, %(sin 2x) = 2cos 2x

sin 2x\,

AHYAL cos 2x = = —(szn 2x) = di [%

2§, cos 2x +il 25 wlalasled Lin 2x 8.

(if)

2
2uBl, o+ [Aslid 3x? + 403 a2 vis [@8% ding ©.
wd i(x3 + x%) = 3x2 + 43

T odx

], 3x2 + 4x3 Al 25 wlalasfaa x3 + x4 9.

2148 il Yl 5,

==

d _ 1 '\i » _
dx(logx)— x,x>0 LR dx[log(x)]

><|”

ol uRBRUHIA 2A5Bid s,

d _ 1 N
dx(log |x]) = x,x;tO Hual.

MM, J L dv = log |x|. 3t Tt uRRsRdMiAL 35 B,
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Gelg2nl 2 : A uslfadl dadl :

(i) J’ X321 dx (ii) I (x% + 1) dx (iii) j (x% + 2e¥ — é) dx

X
3
Gsa : ndl J’x ;1 dx = [x dx — [x72 dx ({LQ[*{Q V)
: X
x1+1 x724—1 . - N
=\ T a - | St e (e €y AsAU W2 AN 8.)
2 -1
_ X X
I R B
2 1
_ X —
ST Ty Tana
2 . .
=X 4 < e (w4l ¢ = ¢, — ¢, Asadl 2-u Q&2 2AN)

o Al gl iUl A waleHl o Asad-l HAn quilsl,

2 P2
(i) el | oF + 1) de= | x> dv+ [1de

2+1

x3

2
3+1

+x +c

; 3
=sxl+x+te

|

s ‘
(i) &l J‘(x2 + 2e* — i) dx Ixz dx + [2e* dx - ‘l dx
: X { 17X

%H

=x3 +2e¥ —log|x| + ¢
27"
5 3

= 5x% + 2" —log|x|+c

Gelganl 3 : «dla- uslfadl dadl :

1-sin x

(i) [(sinx + cos x) dx (ii) [cosec x (cosec x + cot x) dx (iii) ( cos2 x

Bia ¢ (1) wdl, I(Sin X + cos x) dx = Isin X dx + Icos X dx
=—cosx +sinx +c
(i) ¢l, jcosec x (cosec x + cot x) dx = jcoseczx dx + jcosecx cot x dx

= —cot x — cosecx + ¢
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21, [—ls”” dx = [ —— dx - [ T

cos? x cos? x cos? x

Iseczx dx — Itan X - sec x dx

=tfan x —sec x + ¢

B0 4 : F(0) = 3 a1 d Ad WHIEL, f(x) = 4x° — 6 gl Arvadlid [@8u £l ulalaslad F dwadl.

Bie @ f(x) Al 25 ulfasfd x4 — 6x ©.

i)

3 d 4 443
) — _ = _
51281 5 » (x 6x) = 4x° — 6

agdl, cuus ulalaslad F e,
F(x) = x* — 6x + ¢, o4l ¢ ¥R A0 9,
¢d, F(0) = 3 2uud .
3=0-6X0+c»@Udl ¢c=3
w4, Hiold ulafasfad Fx) = x* — 6x + 3 gl vadill¥d 2= [Q8y 6,

8L A 5 A fl ulafasfid F i dl S8 ua @2 2120 ¢ e F o+ ¢ uel lalasfaa
9. M 2L Ad oA S5 Q8% £ Al s ulafasfad Fooagldl g, dl F 4 s g
w20 GHI £ AL wiedd wlalasfdl avil asls ¢l dvd F(x) + ¢, ¢ € R aRl
gl wusld B, AaRHl AR Ad ol HL W2 s adii-l 2dd AWM 5
%33 8. 2§l ¢ o s [Alre e Ha 9 i ddl WREIH AU vl [EARUAL B
Asled wa 9.

5195 AR F A olguel, agomisla, aldisly, Bustafdla @8 s ddl wlal@adn asR
wai oelldl walbis [@8u gl suldl asi d asd i el dell [£(x) dx ue aalcHs
[A44 a% (explicit function) Aodl asid el Gelsar ald je—x2 de 22 [a8y
Ay Aadl wsid el sie 3 Flawd A3 20ud ¥ BsRd o wm B @Ay
ARl Al

A dusddrdl A x Ry ol 515 A Sld, dl AsdAHl Aol d UHRL 3UldRA sauMl
< - N y4+1 |
a9, Gesw @iy, [yrdy = T t = 3V +e

7.2.3 [As@ . Asanddl qa-i

(1)
(2)

ol (a8 uaHl (Bl 8.

oid yRully dlairl Bl W 52 8. ed §,

N o d _ d d

0 = [k A + hAD] =k —= AE) + & —= £X)

@) [ [k f,x) + k0] de =k [fi(x) de + k, [ fx) dx
W, k; Ak, AN O,
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(3)

9)

Bl

BUYBL UG %S vl 5 oal ¥ [QFUL [Asadly gl Gldl d % wHel oal % [Qul
ylafasadla ual <2l eidl. 2uel sal [@8A1 [Qsadly gl 24 syl [@Ad wlalasa-dla
el del (el G saua allvlal.

NN N S

o 516 (A8 [Asld R 41 dl d 2w 9. Ui [Q8UL Asld e 2ud Al dasdl
AHIAAML §5c0 2ANAL % dslad Sl O, 22d 5 s [Q8adL 6l Asldd Auded €, dl
dudl a2 §5d 2ANAL % dsldd €l 9.

il dld Udd oguel P ol dld sl 2 28l ald i ddl siguel 519 eiguel [Qfy
P < (asad saul wlus 1o 6. ¥+l ald 2itd oiguel Pl sid sl 215 ay i vidl
s olgUel 58 olguel P Asaq sa-l uReud 1 6,

Ul [Asladl uul 2is Big uz 53020 ¢lal sl Aslad-dl 2al 218 Big uz sq134 ual
2 o5 Al uusl 2wud (AL Asladdl aid 2l Aslid aulid $ii sl vdud
u 53 9ot 2L ol wul vl et 7.7 wi 539

il [Q8adl [@slad-Al oliffs 2»d 2td @A as uR 2l [Blg 2000 sl
gl il Ay B, %l [@A8AAL AU Aslad clfilas Ad sisellad UM asi-l
Al sald B, ddl Aslddl A gl sauldldl vad doiRvil YUl odl A %
[igii 92 A [Biga €Ra st ssollo Auid dlu 8.

SIS 53 GIRL AHY £ HL SUA BidR ABRldL SlSB, dl U AHA ddl A9l wikal [Asfad-l
GUALAL & 69, ol LS AHU £ UL SRUAL Aol %Rl SlSBL dl SUUA AHAHL SlUA SR
gllal AslAdsdl Gudlol iy 9.

[Asan 2 dat U2 2Rd a8 24 d o dd Asad He wel v A 9. v uReuv
Ul [Qedl 7.7 1l AL

(10) [Aseaqt 21 Asad isolloadl d uBaell 9. d 2uusl uRde 7.2.2(1) Ml Ad Qwl.

ALY 7.1

A2 2uual [@AAAL wlalaslad (Rud Asfad) Flawdl dd Al e

1.
4.

sin 2x 2. cos 3x 3. e

(ax + b)? 5. sin 2x — 4e3X

Al Asladl wEl (wel 6 @l 20) :

6.

9.

12.

i )
f(4e3x + 1) dx 7. x2 [] —LZ dx 8. f (ax® + bx + ¢) dx
; XT
( 2 P esx? -4
[ 2x2 + &) dx 10. |1Jx——L! dx 1. | =—5— dr
LW b
3 r .3 2
X" +3x+4 - -1
{T d 13, |——— & 14. [ (1 -0 x dx
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15. [Jx (3x + 2x + 3) dx 16. [(2x — 3cos x + €¥) dx
17. I(2x2 — 3sin x + 5+x) dx 18. fsec X (sec x + tan x) dx
2 2-3sin x
19, {sz d 20. [—2 d
| cosec x cos2x

well 21 dal 22 | (A i o d 2ld sula [@sedisial dou [san wis s

21. (\/;Jrf)g wlalasled ... 8.
1 1 2
(A)%x3+2x2+c (B)%x3+%x2+c
, 3 1 ;3,4
(C) §x2+2x2 +c (D) $x2+ Fx2 +c
b d ~ ~ ~ N
22. 8 = f(x) = 463 — =7 2 f(2) = 0 €, dl £(X) e £
1 12 1 129
(A) xt+ 5 = 55 (B) x*+ = + 75
1 129 1 129
(C)x4+F+T (D)x3+F—T

7.3 Asd WS-l dl

w0l UR2A9EHL 2Rl ¥ [A8AL 515 [QBu-L [Qsanel wadl asid vial [[EdAL Asaxdl
2 53 d Ad Flaw v 2walRd Ad edl dHl uud g+ [@slid £ 2ia [@8a F A aligadl
Ul Sl gdl. 2l v feAl AsfEd uid i 9. wvR 2 uglt Maw ux usRd
slatgl d el el (a8 Asfid qoaal GRId <l dudl, »uusl suia Asledia uHilBld 3uHl
3udlRd 53 asl ddl Adl wglizil 3 Al [Qsuaaril snasdl Gell as. »u sl e Adl
Al2AAL 4R 20HURA 9

(1) dsa w2 2ueu-l Ad

(2) ils 2y@isl Ad

(3) vida: AsaqAl Ad
7.3.1 dsad W2 sl d

2L wRdeHl 2uRl el d Asad sa u @R s2Ug

Aot 44 x A 2 H wRAld s2aL x = g(r) 2B Adl, UL [ £(x) dr <L 2 23Ul 3UidR
53 aslal el

= [f() de 2 [Gar s -

ed, Mg x = g(7) Adli, % =g'(t)

i UL dx = g'(1) dr avil sl
ddl, I = [f(x) dx = [f(g®) - ) dt
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N NN

2§ A4 uRade-l Ad 2 s A@AGuALD Ad © 24 d 2ueasdl Ad ddd ue wulad 9.
Al Guatloll Hieol 9 o drd i 529, 8R) Herad 9. At Ad 20Ul L [Asladl Ases
AL Adl i, vl [A8ad e dls adgl. fladl GeleRell gl 2 e Ad

Gelganl 5 ¢ A 2uhal [@a8aA0 x (@9 usfadl daqy :

(i) sin mx (i) 2x sin (x2 + 1)
(i) tan*\/x seczx/; (iv) sin (tanilx)
RN~ W) TR

G54 @ (1) »uudl el ¢t 3 omx L [@sld mo A,
dell, sl e mx = ¢ 4d. ddll, m dx = dr.

. 1 .
fsznmxdx=— .fszntdt=—i cos t +c¢=—L cos mx + ¢
m m m

(i) x2 + 1 ([@asfad 2x €. ddl 2uee x2 + 1 =7 ddi, 2x dx = df
IZxSin (2 + 1) dx = IsintdtZ—costJrc:—cos 2+ 1)+c¢

—l NN A N .
(i) Vrel Rsfad $x 2 = # &, qsl, 2l 2R Vx = ady,
X

e, ——= & = ar.

21x
dx = 21 dt

* 4 2
tan*[x sec*\[x [ ot tan*t sec’t dt
x =

VN, - \/; P

$30, UL MR fan = u C—l‘S{L‘. adl sec?t dt = du

=2 | tan'*t sec’t dt

5
ZItan4tsecztdI=2 fu4du=2- o4

5
= % tan’t + ¢ (u = tan t)
=%tan5\/;+c (t=\/;)
¢, 4 2
- tan’'~\/x sec \/;
aql, N dx = % tan’x + ¢

6ilon 3ld @ BB fanfx = ¢ U a5 wsA.

. . 1 . N 3 N
(iv) tan'x < [asan T2 Y agl, e fan'x = ¢ ddl, ldx > = dr u.
+X +X

[ sin (tan_lx)

2

dx = Isin tdt = —cost +c=—cos (tan'x) + ¢
1+ Xx
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¢d 2R BsieAdla [@QEAAL Sedls HedAl Asetdl wHRd Asfadl 2usa-l Ad
SECIEN
(i) ftanxdx=10g|secx|+c

sin x

el [ 1an x dx = [ dx

coS X

¢d cos x =t Adl, sin x dx = —dt
Itanxdx:— Hdt:—log|t\+c:—log|cosx +c
adl [ fan x dx = log | sec x| + ¢

(i) [cotx dx=1log |sinx|+c

~

el fcot X dx = ] X

coS X

dx

¢, sin x =1 Adl, cos x dx = dt

Icotxdxz [% = log|t|+c=log|sinx]|+c

(iii) fsecxdx=10g|secx+tanx|+c

sec x (sec x + tan x)
(sec x + tan x) x

2wel, [ sec x dx = [
¢d, sec x + tan x = t Adl, sec x (fan x + sec x) dx = dt

secx dx = | L dr =log|t|
t

=log |sec x + tan x| + ¢
(iv) fcosecx dx = log | cosec x — cot x| + ¢

cosec x (cosec x + cot x)
(cosec x + cot x) dx

2§, [ cosec x dx = I
4, cosec x + col x = 1 Qdi, —cosec x (cosec x + cot x) dx = di

dr
t

jcosecxdx :—[
=—Ii0g|t|+c

= —log | cosec x + cot x| + ¢

|C0S€C2x - cot2x|
= - log |

c
cosec x — cot x |
= log | cosec x —cot x| + ¢

Belgml 6 ¢ ~ilAAl usladl Hadl :
sin x |
| sin(x+ a) dx (iii) 11+ tan x

(i) fsin3x - cos*x dx (ii) dx

Bsa ¢ (i) 8l fsin3x . cos®x dx = Isinzx - cos®x (sin x) dx
= I(l — cos*x) cosx (sin x) dx

¢d, cos x =1t Qdl, df = —sinx dx
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Isin3x . cos®x dx = — f(l -2 2 dt
— [~ 1% ar
£ 5
-5 5]

3

5

1 1
-3 cos’x + 5cosx+c

(i) x+a=1t4adl, dr=dr 4.

J’ sin x J’sin(t—a)

sin(x+a) dx sint dl

sintcosa—costsina
sin t

cosajdt—sinafcottdt

(cos a) t — (sina) [log | sint |+ c]

(x +a)cos a—sinallog|sin(x+a)l|+c]

x cos a —sin alog | sin (x +a) | — ¢, sin a + a cos a
dx =x cos a—sinalog|sin(x+a)|+c

%, ¢ = —c, sin a + a cos a M8 oflol AR AN .

1 cos x dx

(1]1) _Jl+tanx dx

cos X + sin x

[ (cos x + sin x + cos x — sin x) dx

=1
) } (cos x + sin x)
[ cos x — sin x
-1 1l = -
2 fdx+ 2 1 cosx+sinx &
_x . q 1 cos x — Sin x )
> 2 2 [cosx+sinx dx (1)

N cos x — Sin x 53
ed, 1= | cos x + sin x dx o,

cos x + sin x =t Adl, (cos x — sin x) dx = dt

— =log|t| + ¢, =log |cos x + sin x| + c,

=

(i) Hl Hdl,

dx X c 1 c
— — + 4 4 1 + o + &
,J'1+tanx dx > T3 T2 log | cos x + sin x | >
_ X 1 ; 9l @
== 4+ = + + +
5 > log | cos x + sin x| 5 5
_Xx 1 : '(C_C_l_"_z\'
—2+310g|cosx+smx|+c | > 2 |
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wall 1l 37 |l 2uudl @A Asldd aadal :

12.

18.

21.

24.

27.

33.

36.

2x

1+ x2

sin x sin (cos x)

Jax+b

(4x + 2) x> +x+1

1

(X - 1)3 x5

X
9— 4x?

-1
etan X
1+ x2

2 _
tan® (2x — 3)

2c0S X — 3sin x

6Ccos X + 4sin x

\/sin 2x cos 2x

Sin x

" 1+cosx

1—tan x

(x+1) (x+log x)°

X

N

13.

16.

19.

22.

25.

28.

31.

34.

ALY 7.2

(log )c)2
X

3.

sin (ax + b) cos (ax + b)

X\ x+2

1

x—~/x

X
2+ 2»)63)3

82x+3

sec? (7 — 4x)

1

cos’x (1—rtan x)2

cos X

1+ sin x

sin x

(1+cos x)2

JJtan x

Sin X cos X

sin (tan71x4)

1+ x5

11.

14.

17.

20.

23.

26.

29.

32.

3S.

(al AR eld )

-1
x+ xlog x

COS\/;
Jx

cot x log sin x

14+ cot x

(1+1log x)2

251
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well 38 dal 39 i [Qamd w0 o d 2Ad wudd [Qsedinigl Qo [sey wie s

(10x? +10% log, 10) dx
38. =

0o e
(A) 105 = x10 + ¢ (B) 10* +x10 + ¢
(C) (108 = x10)-1 4 ¢ (D) log (10* + x10) + ¢
39. [% = e
J sin“x cos” x
(A) tan x + cot x + ¢ (B) tan x — cot x + ¢
(C) tan x cot x + ¢ (D) tan x — cot 2x + ¢

7.3.2 BusiaBda R Gualal s34 dsan

PR Ased SIS Bustafidla [Q8a qad €, iz suusl aelldl el Gualal 3L Asad
53 wslot lal, {ladl BelsBll gl 2 AHD wslA ¢

Bewszel 7 ¢ (i) [cos®x dx (i) [sin 2x cos 3x dx  (iii) [sin’x dx Hadl.
G54 @ [MUH cos 2x = 2cos>x — 1 e 53 d yel,

1+ cos2x

cosx = — .
5 1+ cos2x
[cos?x dx = || ——F | dx
=1 J'dx+ 1 Icos 2x dx
2 2
=2 4 1 sin 2x + ¢
2 4
(i) MUY sin x - cos y = %[sin (x + ) + sin (x — y)] e S (gH?)

19, Isin 2x cos 3x dx = 5| .[sin Sx dx — Isin X dx |

L
2

= l(—L cos 5x + cos x) + ¢

285
_ 1 1
=10 ¢os 5x + S cosxtc
. . . N 3sin X — sin 3x N
(i) (MUY sin 3x = 3sin x — dsindx U™l 20U sindx = — HUAL.
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d (uv) = u dy

dx dx
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uy = Ju% dx+l.‘|vili—z dx
Yl Iu% dx = uy — ’vz,—z dx (1)

N Y _ Y ﬂ —
BRL $ u = f(x) A e 2(x).

adl_z = f'(x) A v = jg(x) dx

dl, aMlse (1) A4 Al vl avil asa e
[7(x) g(x) dx = f(x) [gx) dx = [[ [e(x) dx - f'(x)] dx

HAdL [f(x) g(x) dx = f(x) [g(x) dx — [[f"(x) [g(x) dx] dx

gd gl AR £ uaH [A8d 2 g - ofly (B el asat, dl 240 Yot 12 sl quidl Ad
Asd 53 wsla

“of [Q8UIAL dpRusRAL Aslad = (wan [@Ba) x (ol [Q8a-l Aslad) — [(wan [@8ad [aslad)
x (oflon [a8u-L Asfad)] AL Asléq.”
Geusw 17 : jx cos x dx Hodl.

B5e : f(x) = x (ad [@RU) 24 g(x) = cos x (olly [A8AU) Adi, visal: Ascrsl My yHal,

fx cos x dx —xjcosxdx— “% (%) jcosxdx] dx

=xsinx—.fsinxdxzxsinx+cosx+c

A f(x) = cos x ¥ g(x) = x a5, dl

fxcosxdx—cosxjxdx— [[%(cosx) _fxdx] dx

2
[sinx-x?] dx

2, el B wslyl Wla 5, [x cos x dr ¥ ox -l A4 HldisAol Hsd As(ddul sa
9. 20 gl uan [A8a 2w oflon [@8u-l udedll dloy d Al d voer ¥ ¥R 9.

S
(1) 516 uR ol [Q8AAL oRUSIRHL €35 dutd vigal: Asard vl asid % du %33 el d v

2
= (cos Xx) xT +

g ASHL FHE, [x simx de 4l Ad su Al 52 sk S g 51 [A8U wRacul

o

NN

o «ofl 3 gl [Aslad fx sin x WA

N N\

(2) @dl, 20Ul ASYL 5 s 2wl ol (A8 Asan 54 AR AsadHl AN ea el
sl ugl %l AU cos x < Asad sdl auid sin x + k avilat, wul kSIS AN B, dl
.fx cos x dx = x (sinx + k) — I(sinx + k) dx
=x(sin x + k) — jsinxdx— fkdx
=x(sinx +k)+cosx—kx+c

=xsinx tcosx+c
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I, UL BS ASlA Wl 5, vigal: Asaddl [MuHHl Guaddl avid s ol [@8us
Asar s32L U AsAAAl AR A0 GHAL 2Adld O, d-el il wReunHl SIS s
usdl Al
(3) A A 2w s1S [@8Y x Al adil 5 x il elguel a3 €l ALY UL dnl uan
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log x <L uad (@89 A A (@8 1 - ofle @8y dls adel. d
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L [aslad log x dld. dell vl
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dsad 3l wed Jﬁ Qoicllaa,

Jall—x
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=x — 41— x2 (sin'x) + ¢
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6d, I, |l e¥ 2t cos x L s wan 2 ofln (@8 dils ddi,
I, = e sinx — Iexsinxdx
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adl, 1= [e*sinx dx = % (sin x — cos x) + ¢
ol2n Zld @ GuHL WML sin x A WUM [[EY 2 e A oflon [A8U als dada uel Asan 530 asiy.
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>— dx qadl.
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Gsa @ (i) 2], T = [ e~ lrtanIX+
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¢d, f(x) = tan'x ad¥l, dl f'(x) = 3

1+Xx

adl, b AsQL e [F(x) + f(x)] sl 9.

I = [ex {tan_lx Fp—- 7| dx = ¢ tan'x + ¢
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[(x2+1) e i 2 _1+14+1
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adl, 2uhd As@ e [f(x) + £'(x)] UslRL ©.
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r
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wall 23 dal 24 | (@ e o d 2d 2uta [Qsedinial Qo [Asan wie 2
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(A) e cos x + ¢
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7.6.2 Asaql seals ay uHlEd 3ul

-

l, 2uBl
531 Aadlel.

(i) _[\/xz—az dx
i) I= J.\/xz—az dx A,

(B) &* sec x + ¢

(D) € tan x + ¢

secls [Afe sl UHIBLA 3UIHL 2udal A5l As(dl vigal: A5l Gualal

(ii) J-\/x2+a2 dx  (iii) _[\/az—x2 dx

AU (A8 1 A oflo [Q8% a2l ady i vige: Asaqel Asladl qadlsl
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I = j\/xz—aQ dx

=x\x2—a? - % 2x x dx
J 2_ 42
" 2
= x \Jx* —a® - X dx
x? - a?
5 5 (x2 az)+a2
=X Ax"—a” — > > dx
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[ dx
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X“—a
dx
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dx
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2
%t%LCtLI=J xzfazdx=§ xzfaz—%log|x+ x27a2|+c

L% WHIGL, AN (A8 14 oflon [Q8Y dls adq 2 vigal: AsaAyl oflot oL Asledl uer Hadl
ASLA.

. (2 2 1 [2 2 2 [2 2
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(iii) _[ a® —x* dx = lx\/ 232+ a sin! (ﬁ
2 2 \a
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N ~

a
i) 2 (i) s 2UeA x =a sec O, x =a tan© 24 x = a sin 0

Do

oflen dd = Asladl (i),
ad+ ual Hodl asi.

Gelsaw 23 : J.«/xz +2x+5 dx Hadl.
Bse @ <iMlL % _[«/x2+2x+5 dx = _Jr.\/(x+1)2+4 dx

x+ 1=y ddi, dc = dy. adl,

_[\/x2+2x-|-5 dx = _[w/y2_|.22 dy
— 22422 + Flog [y + W24 | +e (762() uad)
= %(er 1) \/x2+2x+5 + 2 log |x+ 1+ \/x2+2x+5 | + ¢
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Bewgwl 24 : _‘-\/3—2x—x2 dx
RS L J'\B—Zx—xz dx = .[«/4—(x+1)2 dx

x+ 1=y ddi, dc = dy. sl

ciedl, I\/3—2x—x2 dx = I 4—y2 dy
= Sya-y? 2L e (7.6.2(iii) uzel)

N

x +1
=%(x+1) J3-2x - x? +2sin‘1[ 5 J+c

7.6.3 J (px+q) ax? +bx+c dx

§] wUBL Wil wANL A w4 B Hadly 5 %l

px+q =A ’V%(axz +bx+c)] +B
~ A Qax + b) + B
g x il AGIASL AL AN UE AR,
2aA =p ¥+ Ab + B =gq
2wl AHlS2WAL B3Adl A A B+l [BHdl Haal.
adl, »uusl Asfidd 1AL azudl sl asla

AJ(Za)H-b)\/axz +bx+c dx + BJ‘\/axz +bx+c dx

=A-1,+B-1,
il I, = [(2ax+b) ax® +bx + ¢ dx

ax? + bx + ¢ =t ddi, Qax + b) dx = dt

3
al I, = %[ax2+bx+c}2 + ¢

d % UHIBlL,

L= [yJax? +bx+c de dsan wilRid 2azu-dl 2al 53 8 Al Gudlar 31 Aadls,

MM, J (px + g)\Jax® +bx+ ¢ dx Aadl as.
BeusrQ 25 : J.x\H + x — x2 dx R4l

G54 : GuR saldd ugldd Audl, gl

x=A [di(l-:uxxz)-l + B avilal.
£ X - s
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“x=A(-2x)+B
gd, X cll ALIARSL il AN UE AU,
2A =124 A+ B =0 4aal.

1 1 N

AL dHlsRell Ghadi, A = -5 2 B = 5 Haal.

ael, »utd dslada A wasl suldl asy

.I.x\/1+x—x2 dx Z—%.I‘(I—Zx) 1+x—x%dx + %.[\/1+x—x2 dx

T, (1)

i, 1, = J(1—2x)\/1+x—x2 dx

l+x—x2=1¢ adi, (1 —2x)dx=dt

adl, 1, = J(I—Zx) 14+ x—x2 dx

= 2(1+x—x2)3 + ¢ (%’Lli, ¢ 15 W2 vAN @)
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N
Il
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_|_
=
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=
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&

2
_ 5 1
‘J lrg) @&
x—%=t@ldi, dx = dt
. 2
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3 (2x—1
Jelex =2 dx == x-2)2 + g2 - D14 x-x +%sin’1[\ 7 j+c

-G+ ~ NN a N
u ¢ = % 2 oA 5155 W2 wAN Q.
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AR 7.7

ol 19l 9 Ui 2uual [@AAHL usfad qadl

4. \/x2+4x+1 5. \/1—4x—x2 6. x> +4x-5
8. 2

7. J1+3x-x2 \JXx“ +3x 9. 1_'_%2

well 10 da 11 3 @ 4R o d Ad 20ta [@seduial don [Asen ue s -

)
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+c (B) %(l+x2)2+c
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7.7.1 MU @8 ddls [Rud slda
Q2L 5 [ARA £ 2 Agd AdAA [a, 5] U AU Add [@8A 9, WL 5 [[Q8Y £ 21 wre sl
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b
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e B3 (x.—x. ) > 0 gl 2 — 0w w{ls (14l ealda »8ly uzadl axsn
AAMIL A5 AHLA US %I
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r=n
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