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1-2. LIMIT
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e . n-—{ _
i‘_":"a. xx_: = N x €R" aerR’ meRr
Lo Smb  _ (3) fm ton® _
e—-0 8 .~ 80 e
b 1 = 0 (s) Wn xM_0 (rI<{
N—>c0 N >
M_.(o.+a/¢_+a¢z+_---+ afan) = 1am s (el <1
M —= o0 i) =
‘ ' 1
Lm boa% LUm, =
X—» o0 (I+x) G k=) >0 (‘+x) =
. x x

X0 2 2> 9 =

For o polynonial bum_t.m, P (=)
L P(x) = Pla)

e e

Honcee,  polymomiol K & cau.hmum unclion
%b-, . (a, b)*’R-'wLLwnMarce(ab)
trhem H‘—‘J brg amd i 3e *o, them s/g are alio
tentonmous ak c.

NOTE FOR OBJECTIVE BUESTION

‘945 bamdgmmﬂmam\arc,'w.mhmt
mecassanily pollod that bt g, ete. ars lntimous of c.
For this it is ﬂMAaAgIhA«C btg should be difined
m Aome meighbourhomd 6} c. For mblance, -

o L1107 = R, boo)= JI-xE i combimuous at x=1.
g: {x (1%|2 1}~ R, g6 = (| ié wnbinuous at x=1.
Hene, Dy N Dg ={-1,1}. So ktg « atag,(mmé? fot
_.I 1} As b—-{-—j s mnokL .:L%{MQA, w 'ﬂﬂaﬁbﬂ!lhm
oﬁf‘t‘thWMLu :
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M2 -~ F - |[.a
>
> R _ 3
(12) ¢ = j+x +=%%, +=/3 e ML b =7 &
l : i : ; N=g 'Tl!
€ = Lkl % +8) vl as oo
x ol x’ﬂ o0 n=i o n-z
e — Z == E x = Z. -x 50 &
Nn=0 l. n=y (‘h "l), Nn=z tn““y )
- 2 3
e = | — X -{—x/zi——/g]""‘"‘ B
2C -2
S. £ € =

2 . 4 :
2 (|+"~/2!+"A,_,*'“=°)
2 it
Thus, L4+%F4, +% My

|

SEe. L e Li(exﬂg— e_x)
| and 'Jc.+’(?73\ +xs/§! + - -. @ = “!72 (ez- ef'z)
2 3 4
(13) & =1 <=L fun fog (1) = x %‘-*35“?;+“‘°
(' x = | 34‘1/64 2&32 = ]-.!.i+~_i§.___::+,__ o0
Fov —i<x <, &'Mlanﬁz{,ﬂo-a(imx)f— -—x‘*;i-: “E‘Eh b
: x> =5 i = | 4
’ Bkt Tt @ *'?:Q"i(.—ri)
{(m) Bimanual Somds
(l+:z)n = !--!-fnx-i-ﬂ(nﬂl) 4+ ~-- e, MEQ~N,
[ | < |
Whn m Kk a pesihve mitiger, R K.S. ik a findte
SoALs MMWZ m+l Ltehinu
(|+:x) s i+ L (%) + "U””( )
"% PP"‘% =
() ¥ = 1= k(%) + ——(5_-’—)-(¥)"—
873 '
|- - (- B =y . P-¥)[(x)*
( )?—-l -—(%{)-f—._.(r_)z/).- - o
..x)”’é'

=l+f:—(%)+ .——)(P z‘)-l— - 0

pez qeN-{1}




3. DIFFERENTIATION

| _M2-F-~2
3. DIFFERENTIATION |

(1) For 4 '=feo), _ i pxrh) - p )
' e - 5 >0 Iy

Lo t(t)—$(x)
Lo>x :
- 2%

L flat+h) —pla) _ lm FE)—=fa)

h->ao + T x—»a X —a

b"(a) .-:..

(2) 5[1 (z_ﬂ) = na ! , Y meN, then x erR
o i nez, then x e R-{0}

Lb— n e R, then x &R

d E 2
(3) T lsm=) = cos x (xer) (4) J— (5% = —smx  (x€R)
(5) g?c (tamx) = 4Lac®x (6) a;:(sec_x)z sac X fam
(7) g;—c (a™) = ax-la'}ea‘ (%) j—i(ex) e
: oy
() ity =) = (10) j,’_c (fog,x)= L tog e
(11) %}Z (cof o) = — wrsactx ' (17-);.;— (osee x) = —tosec x cot =
e L fam Tx) =l bRl O A et e ot
I ) N o < oty —
1S) 4 m-,x. = 1 16 4 = - 1
( Ao ( ) {42 : )5(_ =TT TR
1) & pae ) = 1=l =1 18) 4 (cosec” 1
dx =l oy 4= = RET=
| ' (_iz.l;vl)
(19) ;.‘(L (wvwr). = u_u-g-“";-‘i + uwd_i:_;.,. Lrurg% e _
du dis / ' -
U e - i 159
(20) dx(%) 2 .a{ivzl&a; (21) To diffewntiate §= g_b(x”?
take fog of both sides and

than differential wint. =.
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M2-F-3

1) The derivative 44 i

(2)

(3)

(4)

4. APPLICATIONS OF THE DERIVATIVE

L8 ﬂam%m%ymm
. okae :

nespect fo x. The hrate of mcase of the dusplacament

© s of a patidde m Lintar molen wlk respect to tume

t s called Uz velodly v and expussed as v =55
Smmﬂzvpbar MM%W%MWU‘J}Q
banﬁc&mmma&mmdwwiatmuca&d

dur
Us acceltration a, ard i exprossrd as a = .

When a charge 3x oteuns m the value of =, the
M,Mf::-orl.cbmg change w the value of the pundion,
‘d b(x), i 83 k(x) §x. Thus, the appreximals
veice 6. f (e +6x) B fx) + §'(=)5x.

Foa 4 = k&), (dx, (1 3 = Lope 6} ibm?e«_[a.t F(xg)
>4 = tam @ [96(0 m)-{™.}1]

MGMWWW&AWW@PW
wnﬂi.thﬂ.,bau,twe dirdction 6 the X-— axus.

Foa 4= f(x), the eq/m,um of Langemt at Pz, g,) en

the -cwwt K
4-4y = G%hx,gd(z—x”

amd -the ugmiim'og tha moumal at P is
‘d—l‘_jf | (%)(ZIJ‘J” (x-%¢),
For parametaic equations, 2 = f(t) and y=3(), e

aq/uatm %thgmlatmmeab\,«,Wt

Lé,gwenbg SISl
4—g(t) = b”)Ex-H&U

mme@uaﬁme;mmwlu

F' () =
t;) = - [==}§()].




4. APPLICATIONS OF THE DERIVATIVE

__M2-F-4
(5)" Foxr Yy = Hx), the W and mnoimal at P (x,, 3:) ;
oneet the X-—-axis at T and G Wcﬁvel? PN L OX

= ‘j&f( ji” .
PT = longth of tangwt = l‘zh \W

Pa = lugth o moimal - = '|'31|_../1+31:2.

[(6) The aeute (on right) angle hetwen the tangeats t
ftwo cwwes ot thuir peimt of imtersecion is called
e angle bokwesn the given curwves. Firdt fimd. thie
peint . of mtwrﬂmhﬁmﬂmm? the equalions of
MWW&M% Then pind the slohes,
m,,mz,%mrawmmwaxmw
o intorsoction. %mf“mz’mwﬂ'&wm
s 4 7erg amd the curves touch each Othor.

8 o my ==, m@ngumtwanmmgﬂ/?_

. WMMMAMtommmgmmgo—
nally. n olther casds, mwe.m«.g&_dvt{gtmhg_
the poamuda ks




4. APPLICATIONS OF THE DERIVATIVE
M2-F-5

(7) _RaU;u Theorem : %a ool pumction | is contimusus
en [a,b]l amd difperontiable on (a,b)

amd if [(a) = h(b), them there must be some x € (a,b)
Auch that f'(x) =o0.
The condiltions of Rolles Theoswm. arg mot all macessany.
One 'ma.g pmd. f'(x) =0 [or some x € (a,b) ewen i
néne. 6} the wnditions is salispied . Howewer, the
‘Conditions are dufficiont ot the theoium to hold.

(8) Meam Value Theosem : &HawmmeW-
auwmtauzm(ab),mmm

can alwsys pimd c € (a,b) such that

P b o e
b—-a

Thaede camd,t.b.m ane aldo sulficdemt and nobt macessany.
Othen foims 0 meam value theoaam are |
) poa some B, 0<B<(, f(a+h) =f(@)+hp'(ateh),

(i) A =2 h=0 = §E)—F0)==§'(0=x), 0<O< 1,

@) () Y t(x) 70, &) ié',arAL'atLg mmmm?
i) &% §'(x) <0, pCY K strictly devsating
(111) % bor seme = € Dy, _{;'(x).—:o amd. b"'(x) >0,
_[;(x) has a Local imdmdm.

(iv) %bﬂ&,mxebb, “x)—omg,"(x)co
fx) had o Loeal MAKLIAM,

vy Fok gﬂmbaﬁ. Gac,b‘:.m valuss 6f (X)), w:'ud,. K
wn,tlnutﬂu-d m;thﬂ_d.umamﬂab] btmd.vaﬁumob

2, for which () =0 amd valwes of 4; Whort
F 1B met dlnmm&a/b& Thes .

9lsbal moximun o} § m. [, b] = MoK {{s(‘*) (b)), b
» UM " i '.: min i w “ oo _U ¥,

(=), b(ﬂ%)}




5-6. INDEFINITE INTEGRATION
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5-6. INDEFINITE INTEGRATION

i 6 |
(1) Jal g = % + ¢c, mMm#¥E-1, xer?
n+ 1

2) [L dx = togixl+ec

20

(3) §a*dx = ;é ¢ (4) [eFdx = e™ i

: Q -
(5) [ cosxdx = Sm X 4 " (b) fs&x_d\x = —~tsx ¥ &
¥l Iﬁﬂczialx = fanx +c (8) {wsactxdx =—cwtx+c

() (e x tan dx = Lec x+c (I0) fomfxdx:-'—MxH

(11) J
.xz,

L B :
faz -~ & tan / % + cC (fl-?f.o)

(12) AP x—a :
-’ J o Ty ey 2 \ +c (x++a, a+o0)
", £ 2
{3 2 z_+a : .
( _) I aZ2—x2 = Zafgg Ay TE (##ia’ a#:o)__.

(ay | 22 |x-pﬁ?§f€ 4
J ’“#Hal ﬂ‘”} a*-| |

sin”!

o _ | :
. e (a-?o_.)

6 Jlxl e = e é- sec”! % + C (1= >la| >0)

(17) [ tan x d=x = ﬂng'lm‘zj + C (IE)Juftxc_ﬂx = Log | sim x|+
-_(19) ISP-dex = fgjﬂa_[sgcx+.t;1/n_xj+c.' :%]M(%+%)‘_+c
(20) Scmcxdx = 153-!@1—@11[4-&: ,Lcrg[mél+t
(21) & [pee)d=

1l

F(20), ihm Ib(ax.-g-b)dx__- (a.x+b)+c
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(22) ( k'(=x)
G | 58 e = 2
= F(x) +c
V&)
(24) Foa mtagmlA ofF the poim jsmmxmﬁxali
Y () m 8 odd, put ws= =t
(i) N s odd, put Lmx =t

(iit) m, v are even, them wuse

o 3
SmTx = _'i(;—-w'sz.x); osx =1

—-?—_.(Hwizx)_
(25) For v'n,to_gmzld o} the [o4m J

A ’

A + b oS + S

- S ; . 2l
w ta/ﬂ,z—t ..%-Mz%dxzd.t‘ sz., 5(?(_:2.

b4 2%

£ 2
Alko, s = 7% and smsw = 2t
e I+ &=

d =

(26) Fos gawsx ebtin e Jae”“+ e
d=x 0%,

< Clsx + dsemx Cex—i-a{e,_x

let  MNumeraton = L ( dwvomimatos )
+ m (dipferentialion. of dumerirais
Fnd values of constanls L and m and imtegrals

(27) Fox d=

= ' O%, J
Ax“+bx + ¢ (

ax*+bx+c

d=

Express ax®tbx+c as o [(x+d)*+p*] & integeats

(28) Foa 5 Az + B d% ok J Ax + B
Axiiybx 4+ €

d =

Vax*tbx+c

Let Ax<+B m (deivative of ax*+bx+c) +n

= m (2ax+b) +n
(Jmfpam'mﬂ, m = A/za amd m = B —mb
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Noto, J Ax +B T mj 2ax+b

= dx
Ax*s-bx 4+ € dx +'¥Lj

ax+bx+c
= m lax®+bx +c |+ 7
LT} | Jax’q-bx-n.
them proweed o work out the m_mw.
Ax + B o T
— dAxX  canm he solwed Smdaﬁig
5 VaxZ+ba+c

42'_2-1—15 x+L

(29) wﬁx@ﬂr talgomemathiie  substiliutions :

Maﬂ i

Va%— 2 2

Mzﬂm Substiliatien

= asmb Ja+x, or Ja-x X=acwuszh
\}‘2'_2'— az 2 = secP a— = W= Cls»/;*r‘.zg
+az x = & tan 6 Ja += X = A tan‘g

V 2ax-x* X = 2a Sin“ €

m
f b
BO) e (-———-—-———a+ ! A= where m eN and n € @
(@ +b'x)n

Stibdlitil @' b= = 2.

(31) Fox J d = , wheae m and n EN, 0h &in

™ (a+bx)" when m and N are padions,
but (m+m) € N-{1},
Subial a +bx = z=x.
(32) Foa J dx (a#0, p+0), put Px+?/=1£
(Px+9) [ax?+bx+c

(33) Foa J Bph 4o, WMJ (az +b) d=x

Cx +d ? J(ax-fb)(cxird)
amd. Mtagmﬁ
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(34) For P(x)
Q (x)

da |, whoe p(x) omd q,(>) art

R CAES) ié-apaWa_ﬁ,g}iagA_zLZMLﬁc?
tigher digaee bul poctorizable 4o Mhat mo . zclon
%am%ﬂudqiagmhgkmmz,

omd p(x)idof,d{:ﬂmﬁgﬁan,&% Mo}qu),
then peapesm  synthelic divisdon amd provecd -
wwa_g,ﬁﬂ.tcm uum.g, mﬂwﬁ, ofy parbial b«ﬁ,a.otam $
necedsany.

(35) For prst@x dx  whre p+q K a negatit
' ewen .wmtegen, whatever
P and g may he , substilite ftan x =7z.

(36) A*ruar muﬂww@u%mwmzww
posibive powehrd of dec omdd cosec mh&w&ig
Odd. posilive pouwrrs of dec amd cosec are to ke
ntegnaked usimg the method. of mtegaation by parli

(37) Rude of mtegration by parls :
jLLU' d= = bLj.udx — J(‘ilz"'z“- ju-dx)a(x

For Adlaclion of W, hemember LLATE guung cide
of prejerence foa sebeclion 6f w, Whare L - mverse,
L-ﬂn'zaMMc_ A - a.ﬂga_brm T—tﬁzgmm_ﬁm
E - exponemdial fpuncdions.




