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oo (wo) * ()
dy . . |di-=2
dr dr X

Please visit for more data at: www.pakcity.org
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O tate Moclowrin series -

5& ) 1S expanded in ascendmj power o} %

‘ (LHR-"2013)
then F+(X)=100) + T ©)x+T0)X 2™ 1y +3 s
} } +‘T§? %3 -(59i-)-x s ¥ _,S'ol ) xn_.'.n.
This expansion eB. o s called the

: www.pakcity.org

\DWM Xl wet 9? (LHR-2013+2015)
%Mﬂf- | et Y= (‘Xt\-;)
D f}}gjﬁﬁ ajt - V.E@Q@: ¥

£ (S

Ax 5
@8 ' f_ Qk@l)ﬁeﬁt rule ’
3 A () - (1) g (=3)
W-3)°
= LX=3)(20) - (1) (2x)

Please visit for more data at: www.pakcity.org



ay = 3%\N Y CoSHs 2cosX Sint
) 5L

B osma C'P\am YU.Q.E.)

3 1
dy 2 =+
Al 3Sin"KCosX - —2CoSXSiny
ady = =3 sinx
dx  *

Please visit for more data at: www.pakcity.org



%23 Pa kCIty.Ol'g e

(L-HR-2013+2018)

L.QJ'C 8 = S'l'n.Ji-)("
Di}'}uex\% ale wer T ‘x”.
di. - —4-;———— _d__ (1_)(1) 2.

Please visit for more data at: www.pakcity.org



" 4— -S, _
T (= —%— (2+2) ™ }‘“(0) =-§-—@+0) :

©)
\BU u5i‘na Macﬂaurino@%e‘a,

Qg\ > & {{
100 = o)+ (o@@i@g X% 30
2D

,ii-l'x =1+ L ¢ -.4'—-—X2'+

F Ot sx)=-F ) =0
Dividing by &t and Taking
Lim  TOME0)-Y_ (i (_9_
X 179 8

on ED‘H\ SI'C‘& )

lim
EX=>0

S0

3[‘()() =0 ) ad_x.. (c)=0

Please visit for more data at: www.pakcity.org
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IR y=2'+25+2., prove Lhod';
g-g- i qxﬁ:i (L\.HR- aoﬁ)
CDebudion:
= X2 e 2
\Di}}exe_n’ri ate wrl “W
_d_ﬂ_ = L‘X3+ le

Please visit for more data at: www.pakcity.org
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www.pakcity.org

Please visit for more data at: www.pakcity.org



definifion.

% g “‘»N 5y 4

LWE~-2014
e@Se&.hw dn ot
H'\ EU- PN
Sda L4+ 8§ -a
5Y - 1481 - X
d
Sj SK
D“ﬂd“\ﬁ bd sA on %O'Pn S\deab)

8y _

)‘( Available at )?(

www.pakcity.org

= .d_(x)-.-.i

Please visit for more data at: www.pakcity.org



* Avallable at ¢
WWW. pakclty org

)L=.S'
(LHR-2 014+ 201'!)

Please visit for more data at: www.pakcity.org



Please visit for more data at: www.pakcity.org
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98’ (\ACCX.) ) Fn_d, d
e&dﬁﬁn.

—d _ (LHR-2044)
H = cosh™ Sec N @aﬂl:exn'*aﬁ:

AX

By vsing chain yule
_‘_’l_ﬂ. _ Ud'j dau ‘ dﬂ S£cxtah1

)‘( Available at )‘(
www.pakcity.org

ﬂ(ﬂ -

(LHR-2014)

Qéeﬁd‘ten b0 e 10 -2

.8, (X)= -1(11'1)4', (o) = -i

=2 (144)3; 'f (0) =
By using Maclaurin sexies;
Hx) =30+ Yo+ Loxz

2 e A-2+2 >
A+4 211.’- ==

[

A+l

1 = 1-X+2%...
y G}

Please visit for more data at: www.pakcity.org



!::::::581553;’Bbzzzzszal 3ﬁiﬂﬂiﬁﬂiﬁﬁg

@md dy when d- (%-$)(3-x)- (Lie- 2015)

%;rli" 3*1)

C’,@g(&dtmz e )3 )

8 3g-1.1C+Sy

J= Bx-w-1d
Dg\\ﬁ)ﬁﬂ“ﬂk wit. e

dl . 8-21-0
dx

g_g-r- 8""2-l
o).

"
p -
5
o
%
Xb-

T
o
r
2,
<
2
go

ntmmi)

B
__.3.. = (c cxtd) a—(au- B) (Cll-l-b) a'i(c')l""’-l) Lwoﬂeh{’ nule

ex+d)*
- (Gard)a) - (ane bKe)

>¢.

(exsrd)?

aci+ad-acr-be
(CX+d )?

ad-bc
o dr

Please visit for more data at: www.pakcity.org



Please visit for more data at: www.pakcity.org
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Please visit for more data at: www.pakcity.org



e=={]| 59)B==== & pakcity.orgh
Gind Gy when y-sinh(2)

Qé&ﬁbﬂ ; (LHR-&O:[S' +2017+ 2018)
Y= sinh™ ( -’5—)
\D‘ﬁefen{uk wart. Y,
dy _ . o ) {, snh'y= L

di |I+ llg-_)'— gl; Jaax

* Available at ‘k
www.pakcity.org
I EO ﬂﬁ

(-HR-2015+:2016)

8Y = (L4ER)- %2

54 = Ly EX 4 206N —AE

54 = &% (SX+2%)

Dl\ndw\a Hoth sides 15{] A

&Y _ &KX (snx2)
3 EX

_3;‘)_ _ SRt 2

Ta\'-\“-ﬂ Gimit SA—>0-
bim 83 . Gim (Sx+2x) o5 93 - ot2y

510 a 81—,0

Please visit for more data at: www.pakcity.org



U. siny : Us cot ¥

DiYjeventiate wrt sy

9.3_ = COSX 4 d_ll - - cosec's
dx A

bg usi'na cthaln vule,

Please visit for more data at: www.pakcity.org

2C e 3(qejieay 2

310°Aj10)ed-mmm




4 pakcity.org &

Y Available at Y

www.pakcity.org

—— g —
@—; incl 2‘1’;"‘: % J- Oritcunhx Q_HR-aoif

+2024
e@ﬁ&dfﬁﬂ: Y= dntanhy

DiYlerentiate wr T o
dd . 1. d (tanhn)

% _ Cos‘\x__é___:é:__._

pchix  Shat cosky sinhxas hy

2 —
* G %= 2.cosech )




B xy+y-2 Q.HR—?.o:LSno:Le-r

201Q+2021
: Xty =2
Df}}e!en‘ffajre, .y T n”.

Please visit for more data at: www.pakcity.org



G Y ==

\D%W COJ—-"J.S"I'I‘I w.r-t MW
OScation: (L3201
ety = oSt gt

Dt}}uenhak WE B el U}
%__ - _s{nra__(x)§+_4-—— d_(sfnr)

) & > J¢iny dx

1€ 31qejieay 2

=
o
r .3
D,
<
o
o

ik

(LJAR- 2016)
% %‘ﬂ + 204 1)
ontiale WL
dy s*
-a—-: 5 a—; (e. (K 42 +1)
Ba Prodock 1ule
% = e d (x w2k +4) 4 (X +2.X+1) g (e™Y)
A . (@l + %24 (€ Vo)
d¥ - e *(BW4Ur—xi 23 1)
di

Please visit for more data at: www.pakcity.org
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T dl69)B—=
@_Lnd. LB Y= Sin26 - cos36.

e 5 B !j _ (LLHR-2016)

a.;_ SiN29-¢0s3e
\Dt:ﬂ'mﬂ“tﬂ?— U\I-f-t ‘7,

-3% = COSEB:& (29) - (-Smse) d (39)
dY _ cos2e(2)+ sth3e(3)

dy = 2_0see + 3sin3leg
B

Please visit for more data at: www.pakcity.org



L e e
g&wl derivoctive 68 '\'g&'_té (Lue-2017)
Q@MB‘": L ot 4= =y

ax X

i vendiate w.rt ey I
¥ }E _ a (Q:L)%'. 2 X
art - o+ X : E_
2 (“"‘ T

a'l'l) i‘. g

" %

(et & 0-0)-La-0 Sz (0w

: (ax*+ b)- (ox*+b) g; (ax’:tcl)
(ax*4+ d)
(all-\-cl) (2—01)— (ax1+ b)(lax
(ax*+d)”®
% — ?_al (Cll’-\-A_ql;__‘o) _

(ar*xd)

Please visit for more data at: www.pakcity.org



| 13 | = 48 pakcity.org B
@iﬂd ,B'UU 4 ,B(l) c efl(i-{enx)

e@ o&fibna' (HR-2017)
i

(X)= e (140nx)
P - e*_ji (1+an)+(1+0ng)§;(

(vt o)

2 1e3qejieAY x

o
Q)
.
<
o
q
o

= A .a_i.(.sc's’_c‘i-)()nL cecdnd (1)
- > (secyxtany) i—x-(qx).k secqX C’-)()O—Cl*-i(‘)()-

Please visit for more data at: www.pakcity.org



dy_d
d1l dx

Dwfenkak AR & By product vule,
3_3__: X AU+ SNt o ‘% =U%§)-§;(ﬂ1)+(ﬂv)§;(ﬁﬁ-f)
: di . (%S)3n)+(x%) W)

di
_d_%.: 57”4-15_)( 44

d
- ‘_'6 e Q o dy
ﬂ% ﬂ: anh '(O)H' .‘?sa en ‘Bl_ﬂ,da dax’
COelution: & (1He-20t)




\D\ﬂ*’—fenka-\c WES) “)L”

dx At Jx%a d (it e )
xﬂr; T

- TR L.h"-l-ﬂ- +1\ ,___
'ﬁ"r h"’-l—ﬂ. xl-.H_

Please visit for more data at: www.pakcity.org
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!)tﬁuren’d’ak TOR'S i &P
ad . (e"’"sma:x)

Ak d-,t
\Da’ vsthng Produck rule,
'é‘i" = e .--—-LSme.'K)—\- sfna.)( d_ (Q."“)
dx dx

a

- e,""ljl (oS2LR) ot (20) 4+ STn2 K (e —aX )

9 (29

SaLﬂl'l'GQl + 3)Y* =0
344y = —6ax=3x

L= -3 (27+2a0)
d, = = ( 20X41)

d
Fhgain dfjerentclatce wrt “x”
-d-—-- = - d 2 aX+xt
s = - 4 - )
VY% uSnG quotent yule

Please visit for more data at: www.pakcity.org



[tl a—(zax»fxz-) —~ (20X +x2) d,(ﬂ‘
(4*)

;____._l

X-
:
.
)
=
X+

é
Q)
8.
<
o
od

A
dY _ _ox {-— (30%+30X+aX+X3)+ (qal-tx’i-qa)j)]

a* _ i t x(za +X) (04%) 4 2 (Uakxs uaxy




C)ﬁo&lfﬂm
z a - COSIN

Dfﬂe_fenha’re— wrl “x”,

Jq = 3808°X j%(cosx)

Hi = 3co2n(—SInK)
dq = =3(2-siNX)sinX

d1r = - 35inL+3 SN X

Hﬂar’\ ) dﬂ}den\?ak ANl fen
Qo= —3cosX |3sin? usx)
= —3COS! +s(1_@<gﬂﬂcosx

—% =4 (:mi) (14—1)311(" 1) (0-1) 55.084)
2 (=) (X+1)*
oY 4, (A% 1)
Gl . 4. . (%) (2X)-(xr1)(2
dl - (12-_1) (x 24 .1) x)
aj x41) 2 (X‘-I-:L-gdz

AX —,—E (x:. 4) (X +1)



4 pakcity.org

dYy . 2
L (C-1)(+a)
= |dY . 2X
dX o |

PSS 7y
@ Rove «tilﬂt 5—; COS X = . (LHR-ao:\.e)

Tic
Q&&’/ﬁo&”’ et "

‘d = CO j;g(\O@Q@
C.OSU 2 X
Differentiate wrt ¥,
_einu dY = 1
et
Oy 1224

Please visit for more data at: www.pakcity.org
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Dtﬂexen’nate wv‘L “x”

P . d(end)
BU PdeUCt vule

ad _

* Available at )‘(

www.pakcity.org
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54 = (Jl-l-&x-s-a) b ()t-t-a) A
Sd (X+0\ _1 (1-\- Q( a) 5

s 1}

Hnomiol werles
ng A ’

:
-
S
23
5
o
o

i&
"

Please visit for more data at: www.pakcity.org



du
_g_‘t’_ =6 (3x22n+1)
- By chain vules

Sl _dy Jw
R T

%ﬂi_ = 6 (3 K@f@@iéx-a)

o |48 2 6 (6x-2) (3x% 2x+)

By

) S

g\s |
* Available at *
l==;-£8 (89) ;¢—
@L:indv 2% i& d- tandesec?e (L HR-2019)
eéduﬁ)ﬁn - U = tan3esecs-

\Df‘ﬂuw-ﬁo.te, w-yt "o e
da - tan3e %asede-\r Sec%® %’ﬁlhsg- B%rodsuc‘;:aruh)




www.pakcity.org

(81 _
SN0 PM (2011L;H?‘_{013ﬂ
{ 2,01y
ﬁunctf’on (4
\Y

nefthewlncreas:°n3 nor decre.a.sfhg te- Fov=o
IS known as stat:Bnary Pof}ft.

of o functien. (Lue-zo12) .,.
9} 1 and h are Lo i’nde?endenf qpamli’h@é
and YT0uth) can be expanded N ascending power
o} h as an inkinile series,then:
}Lx+h)=—}(x)+i}'(x)h+}‘i% hs 7"'%2 hs"’"""’?%‘)'h*""

is called "To\J\or Theorem"

Please visit for more data at: www.pakcity.org



Detfermine ﬂu'zgizvévwaﬂ in which

vBUU = +3 242 3 xec‘-{»:l) s iWMing.

Q@ Ledcon: (WHR-2014)
TO0= +3x42 3 x €41
T (X)= 2%A+3
2Xt3=0 www.pakcity.org

T =2K¢3

)= 2(-1)3
(X)=1 +«ve

T0=7;

)

D

GO
&8(93)81——_——: e siv
Deékenmine the inteaval in which ﬂ

L0 =4-x* 1 x€(-2.2) B increasing: (Lhp-2017)

o Jolulion: 100-u-xt j2€62,2)
F' ) =-2R
For S’ra\iohard Poin\‘ :‘-' (X)= O
-2 =0

=9

-—t
-2 -4 0o 1 2

For INCY easinj }_mc,\i on:

Given }unc.\ion is increasing n fhe intexval (-2,0)

FOU)=-2

=2 ——N+VE ) inCYeasn]



(O B EPkciOP
Deﬁfne derivative & o %uncigen.
et } be a funchon defined in an Spen )
intevval c.or\‘\’afni'nﬂ Qa Poi‘nf X. The Derivative o’f-"-olt &

dencted ba }‘ O 1S de_}ine_cl as:

}‘ (1) = K'im "}'L‘)H-h! -3 00
h—o h

@Iﬂd. U\M.ﬁouii'nﬂ otnol oleaca.zsi"“ng
%undm, (LHUR-2015+17+19)

Il’wteaﬁn "@i\,"""
el } be cle,'}in og\gl\ intexval (asb) and
f%%

y
X

©
0
-
.
<
=
oQ

let X1>X2 € (a;b) %f
@b i} }(x:)@%@@ when
(\\

@x

is reasing on the. inteyval

a s A2 b

o :}'Uz) 5}(11) l}‘x_,_)Xi
Derreasing Junction:

lel % be de}ined on an intervd| (a»b)
and Let A1 ,X2 €(arb) then '-} is

dec_:reasir\j on the interval (a,b) i}
"]'(l:.) /-""U(ﬂ-) whenevey ) EX S L

Please visit for more data at: www.pakcity.org



Q&aie a.a@et Aeries OB, oL ‘_Bun ke
«&(x) a.t N=or (LWHR-2016)
91 } iS de_:]inec\ in the interval CO"tainins Q'

and 'i-’rs dexivw\ives 0"\' all OYCkYS E.J(i!';t at 1=O,Hnen
we. can P_xpahcl T as:

te0 =Rt @) x-a)+ L0 geapt Yo (-a..o oo
[

—| 9) ) —= h
Deﬁiﬂﬂ Pafnf 96. N 16N (LHR-2011)

A turing poinl where the @g@on does nel change
sense, that IS, the '-}unc.glg&q‘\ahges }Iom i'ncreasfmj to

INcreasing o} dw(\ j\}% to dec.reasfr\a (s called "Poin‘}
oY in’-\\dion'f A@QOJ*

&

point o} ini}laion-

.§
3
E
o
o3

X
>
s
2
®
—
X

—({98)—=
DEBW d'iﬁwnii’aii’en- (L#R-2018)

he pyocess 0} ’-\fndfng 3[‘ 1S
called "dftiere,nﬁa’don?

Please visit for more data at: www.pakcity.org



Deﬁfnﬁ cAl !:ﬁ' POfnt (LHR-2017)

A '\unchon e} X)) €D, 1} Yo or Y(o)
does not exist, the number ¢ is called

critical valve while the point (c13r) on the
‘jtaPh °} “} (s called critical Pofn".

@q pehies o't the }orm 0,40, X+0, X403+ QXY+ 8 X +--
;.S called q Powe.r BLerfes upans|'on o} a 'tunc"fon
}(X) ) WhUﬂ Qo a4 a: P28 9 AQneee-s are. COnS"‘Or\"'S

ond % is a variable.

Please visit for more data at: www.pakcity.org



Fer slotionoey point .
Put }‘cx)-:-?mt

3-3x =0 Q@
©
(\o

&

x=1 @@@%
al x=1: B>
} (0)= -6 )@--6 <0
= 300 % yelolive marima ab x=1-
Now maximum value ,
"\'U() = S'-|—37L-)t3

3( (1) = §+3(4)-11)°

Y1) =7
a.t K= -1 :
I t9) =-61) =6 >0
=3 "]'(X) has YeQah"ue. minimaga al X= -4

Now rinimum values
}()L) = S—+5)(-‘X.3

(1) = S43(-2)- (-2)°

Please visit for more data at: www.pakcity.org

~“3x%=-3 o
=41




& pakcity.orgss #pakcity.org’:

—=(102 |3—— |
Divide 20 inte ftwe PMB» g I’!at
the wvum of Zheir sGuores will
$e mintmum. (hhR-2012)

Q‘BW" ket the two PaYtS o}

20 are a and 20-X and
the sum o) hefe squares s 4
4= )+ (20-%)*
g= X"+ Yoo +@@%ox
= 2 ’fﬁ@yﬂroo

e

G B, (==
For s POM:
put Y=0

Ux-Lo=0
X=40>0
=y Given ?unctfon nas relative minima at x=10.

First Paft o1 20= =10
Second part 0} 20= 20-x=20-10 =10

Please visit for more data at: www.pakcity.org



ind _the extreme value oﬁ

..B.(_x) >3 ) e (LHK-EDZH-f 2.018).

eSolution:

)‘( Available at *
www.pakcity.org

So }(X) "flas fda#\/e. Min Imaq at X=%1
2
d\[ow mMinimum value.

Please visit for more data at: www.pakcity.org



fpakcityorg - —310415
6Find oitical vofues of
Kx)e sink+cosx. (Lnp-2015)

Clelution:

% pakcity.orgs

F) = sthxe cosx —1I
T (X)= cosx-Sinx
T'(l)= —SINX - CosX

For J’aﬁonmﬂ peink: ‘

‘i.'(x )=0 * Available at ¢

www.pakcity.org

cOoSX-sinNX =0

COSX = Sin
Dividing both sides by "cosX":
1 =
=> X=1, I
4 4
:—Slhlt_-c.os'ﬂ_f_
T %
> A - .2'_- _ .:._%_ - _E Z.0
2 = Iz
=) Gloven %ncb‘on IS mMmaXimum.
Now 'Tof mMmaximum \JCLLU£=
:l'(-@-)= sin It 4 cosTC
T b - ) 74 . J_Q:
o+ HF)=-F '~ & -
X=€TL . Ju/cT . (ST
7" Y (CF)=-sin(CF)-es (P F)

- -(F)-CF)
4 4,14 . 2 4R >0 (mlaﬁve minima)

=27 I Ja

F
STC -1 _41 ., =2 __
:H %) T 2 2

Please visit for more data at: www.pakcity.org



JBH wb\nﬁ cUJ y

a (1+t‘)azki't’“) (‘—"t‘) dt ) dJ M)_
It a+or at GoT

i (4+B)2t)-(a)et) | Y. (4+t)(2)-2t (2t)

dt (1+12)* ot T

dr  ot(-4-t-1+0
dt (A+tH)”

~{t
(4at?)"

ax .
dJt

Please visit for more data at: www.pakcity.org



‘bQ L @4'
2% pakcity.org i

Y Available at ¢
www.pakcity.org

Please visit for more data at: www.pakcity.org



% pakcity.org®

Please visit for more data at: www.pakcity.org
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That

— GBI
58 X =Sine oo (j§sli’nmo, Show

(1-%*)Y, - Y, +m*y =0 (Lir-2.013)

CO)olution:

X:S\one =) 0= S‘in")L—I
o 0 .l
Y= sinme =) 6 = .4-r_n..5m 4 —1IL

Comparing T and T
‘f( Available at ‘ﬁ'
www.pakcity.org

4 .sTﬁ'j = Sth™ %

m
D‘f} eventiote wrt *“x”.

1.2 dy_ 1
mH—'_'CFdX O@_&,

da4 2- @%m i
dqfa@rf@@on hoth stdes:

mﬂk‘) = m*(4-Y4%)

Please visit for more data at: www.pakcity.org



-
@M LB X=0 (cost } 6!01113) J =U-(S" nt-tcost)

(LHR—&O13+9.011)

X = 0(costsint) > = (sfrt-teost)

D evertiote wet o

é?‘% = O (-- s'\'n’t-!rcosk) : S\% = a (cost- (t (=sint)+ CDS’C(‘-“»

L _afeostont) 5 9. ot atsint-cost
. %{% _ oLsint
\Ba chain r%@

dJ _ gy (\0
ax HE"%‘ME?"%@

at

* Avallable at ‘)‘(
www.pakcity.org

Df}}uenﬁak Wl Cex .
AY . e1) 4 ot)- (a3 ee) du Qua)ax D)= ey

d d

dx Lxl_i)z )dx LX'fﬂ.):'
A | eae0-0anex) 5 G- (X)4)-(x-1)@)
dX () dx (1)

Please visit for more data at: www.pakcity.org






_%_:i_,: —- SIN (M:_ﬂ_) S{n(E_'f—ﬁg::ﬁJ

SX
Jatgn+ T (m- IFy

>
TaHnj limit sx—0 on Bbodh sides:
| im _3_("1_ _ -0im @hlﬂsx;:ﬁ- . Qim (S(n m}‘ﬁ)

Sx90 Sy Sxvo .
EX20 \ " Txtex -
Jxtox + I Htgn =3 X

= - Sr“‘]“"’ +‘-\—)T i i-: limit Sthe _4

60 o

dio°A30ed -mmm
X< e 3|qejeay 2

Please visit for more data at: www.pakcity.org
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