Notes of Chapter 01
Calculus with Analytic Geometry
by llmi Kitab Khana, Lahore.

EXERCISE 1.2 ,Q

- Evaluate the 1nd1cated limits (Problems 1 - 30): {_

S
-9 ‘ e T
1. lim x-2 _ x3—1 e
r— 2 ‘\/ 2+x _2' x!llnl x -1
. -1 - 8
3. ] —
xLTl (1——x l—xa) : .
4. If P, x) = aox" +a,x" '+ ... +a,,x+a,,prove that
| llm P, (x) =P, (@)
| ) CSC x — cot x : .
h[. lim . sin ax
'# r—0 . x ' 6. x]_l_l?o sin bx
7. lim .l—zosx 8 lim y'3 _ 423
x—0 x . . y—szx Y-X
. tan (sin x) s - _ . 1
9. xl_'.l’,‘g sin x | 10. xl_l_glo xsm(;)
k)< lim  sin (l) 12. lim Y2+l
- x—0 x ' r— e X+ 1
) 4o -~ 292 4+ 1 '
13. . 2 \x
xE—;moo 3x3—5 14. .xll_inoo (1+ ‘x—)
J5. lim [1- l)’ 16.  lim [ )*
» X — oo . X ey 0n 1+x
‘;/ x _ ‘
\/l7o lim ax 1 . (a > 1) 18. ]im x4—22xf7+6.
.‘// x——-—-)e'a-

Written by: Prof. Muhammad Farooq
Punjab College, Sargodha

Available at http://www.MathCity.org



. x? x? o~ . ' 3
S
. 5 3x%2-1"
-21. lim -xi;;'-l 2% lim*“ X +4x
xXx——3 0o X B ey Y] b x
4
2%, lim 3-2x ” @ Alim (x‘-x3+x)
s 300 14x x——p oo .
. [ «® x* 2
e um [Fg-iy] B lm [et-eeteeol
_ N1 -2? , . x-1
.-gz" \x_;l_lnll; ! 1-x /‘2“". "x-.l‘l»l?w V x2-1
4 — 2 ' 1
ZQJ lim N4a-x | 38, lim x+sinx
" x—2-0 ‘\/6—51:-{-12 X 3 ©0 X
| . NETIAN
22+3 ifx<1 N7 A
B Lt £ = _ @\M -
x+1 .ifx>1 “;L'\"%
Find f(1+0) and f(1-0). \
, | . ) s -
3 ifx < -2 Y W \-,;..f
32. f)= _-12—x2 4if—2<x<2
3 | if x 2 2 \
Find f(-2-0), f(-2+0), f(2-0) and f(2+0)
' , {x”-l if x £ 2 )\ ,.)( 2%"%
88, Let f@= PP A 2
VT ifx > 2 T A=Y
Find lim f(x) as = — 2
. | cosx ifx<0
84, let fl) = .
l1-x if x >0
Find ]imo f ().
x? if x €1
85. Let f (0= )
, x® if x > 1
Show that lim1 f=1
28, Le ) x+2 ifx < -1
. t =
fla | ax® if x > -1
Find ¢ sothat liml f (x) exists.
r— —

Witten by: Prof. Mihanmad Farooq
Punj ab Col | ege, Sargodha



87,
%.

39.

40.

. 3-x
Evaluate Iim |
x—3+0 _| x—-3

, x
Evaluate lim —“I——T
t=—30~0 X—=1| X
. . | -1+h] -1
Find Iim 5
h—0-0 ’
Evaluate, | - - - ] being the bracket function:
@ lim [2¢] -1 LG lim [2] [z+1]
r—1 _ X — .
-;o . 1 ‘. “' . - l
(iii) xl‘_lglo. x[;] 0 (iv) 11_1_1310 x’[x].

Available at http://www.MathCity.org

Witten by: Prof. Mihammad Farooq
Punj ab Col | ege, Sargodha



Witten by: Prof. Mthammad Farooq
P ExER(,SE Nd "' Punj ab Col | ege, Sargodha‘

1_-@%/ ——— |
}(.%j" . =22 _o _, L (Bez — Coty
| /242 Varr 2 X‘f’o
@Noé), ; P 51 Qr)x
= Ut T x> X G,
X/ ;’,/ - (D) 7
/
;Z;, Ce-) (232 +1) _L[ /—- Cox]
z—po
( Z-1) A Srax
bt 2
=x-5/ (XFx+4) Lt ([ I~dax | 14 Cox
S =X e : X -
= /+/+/ x S/qx /7‘6&
( > éf _[__ [ /- COJ;(
P 7/ — = W — %«
/—x /.—-xs 6 S x (1*6“)

$o 'l‘ankm? Lcy/méd

LA b2
*x—;}(z'#("/*g ﬁ> =
(1-x) ( X %xt7)

A
Lp X B [l{‘éjx)

Y D¢

< =
sy ( z"’rf-X—-:_ﬁ \ Stimx
(1-x) ¢ x*+24) » — p x.
2 ' o= Le 1 +C3x
Lt xtrox oo Ao =
=% 2/ . 6
C/"x—) (9(14-)(-{-[) ' ’ ( l) X / - ..L.
._,z‘j/ Oy (=i . = =Y z P
- - ("*7)/(z’q-x+/)
»é:;/ X +2 X 3¢ T
- — (2% x+1) . 715X
: ’ X bx
(42 3 = 25 M X 'a—- X T
—Cit131) = —;zﬂy&. §rmbx ax %
Qs ax.
\) {)m- aox+0/z+ +Q, X+Gy . - o2 o x bX__ K"“,\X\,:E
fZajg =), ax Simbx -
pc"‘g ﬁ(_ &%Jy AOZ cgﬂ(&p gn;qx) gh“bx) « @
( = qx Ix
Z—?q %) = azfq,x .\L f¢,,,,>(/~a'm\ -&4_)6 ;.;—,e b Q‘

“l
»-
Ph @) 5@ Cr) @u [=CoX _ |-box o |+lox ——u

X9o XL Lt X3 14+6PA
Lt ) fidn Stk . L —

T ey N dtfx
X'9o

l — . L .
Available at http//www MathC|ty org = 4 X3 T2 A’b i

o ane o,



Witten by: Prof. Mihanmred. F‘arooq

Punj ab Col | ege, Sa.P’godha \
0 2 P
3’377@ J ’ oLt

A >0 74 g/m ~
i3 (#)" éf’) (2 %) £ S (k)
iy < a; — "") > .. O X Seme 7Lw?

S RAYARS | —
{2 N( i) =

Sim /s a bounded

TP et § et

Malue ‘? Gimx Loes b/wf)f—i

T % 4 h 7 .
T o (1 = S (d)
: X -?0
I/ 1/5
x tx Nt
= A
9:{5-} % 7C'I3+ 73 x?—,’-’a_n “g”” x /i“'to?%
b v, .
- 2- Xb "—'j-—?o \Qm 5&;})
5 z7? :

=

|
.
\#
{

=
[+]

~

™

™

J

™
—

A
3 (x)%7h T 3 (%)

—QTAMCK.J Al Y=x44 ooy R TR

< 0L
@ z{;ﬁr dam (Sim) = 4o o—h
0 o - 15 & (4)
Sy =
- - = (%) = _
dslun xR ) 020 h3s 7 4 (%f)/z
-Z/f‘ - ot lé 15}
= ®0 ‘f%_f}? ‘%‘u & at [-v+]
S 3 E4 :f—‘ ;(j dind
- e -0
= L, Cod 5 X-70+0 o
@—?o&m& 1 Fhuee 4 Sl does wat €xut
Ta O Cog — L
3 G NN Py S
= (b X*"‘;’:.‘x, 2z 4\ x—9°0~9<<1+l_;‘,_>
-:_A/‘i"‘ Lyo 1y
- = i o\ {
{ L40) | ’_ﬂﬁ}

Available at http://www.MathCity.org



,’&

5

3y

Witten by: Prof. Mihamrad Farooq

| 3
‘ %ﬁo& 4% __212—_'_, Punj ab Col | ege, Sargodha
B3x>_ ¢
oLt J L
T X0 "3(4’ x *&'3> @ aseo =1 g
> 5.,-'_5; 2>
\76 ( oy Lk x '
R .(7’5" -
Ly — Sste /
v 3”%‘ ' nx—aao /3—3*00
é/“:o-f—o = % 74*' m y{']
T . B 14&«—5 I #oﬂ\- gole/uxéd
Al fu z:lj x> 45 0 Xﬁa.—:ﬁ\(a-ﬂ)
7y s kew)
C 1, (2 _ ey
oLt 2. %.— XJ’{ a —/ ol =4 ,__(?______.
x—;::o[(”'i) _""D’,‘g":;—a.’o chm
S er) ~ T
= e i (/-/.‘7[‘- =& a
;ja.o ) @ ‘QKQ - 'a(a ‘
= 1. -
Ly
( O I 150 a A €ai)) J) l—e-v)
VCDC&"Y)!M We'ller a4 o (7_},0 (zm) () = | (asSume)
> 5=/ -
;(9,0</+(”¥2>) = .-—-—-—’Q“a =9:‘_i‘__,0
-
[7( >0 (/-f'/"g.lz;)] — .
-:'_—/ =
- €7 ba 24—
® Fo | "t
| B >
6) x>0 H’X o APPej/,Hdl'P(\p
<o i""( & T
HF oo = e
-1 930 44Y ' ,Q‘ »
(’4 —9.o(i+3[l) } o ha 38, (W) =kaxe =
OR 3rd we X |
= e f’-/e = ’x"{-"mq’;:'_‘i' - aX.Q«a_a CH ke
TS 21 g gm 1wk \_, o0 la) = wxha=
NP O (% _
e (RS xdof(ﬂ‘*z—j)* S :L'&-—? A=t {-r - }
" ’ Wre 3

:&-f--‘)v:w



At .
=Yt e lxz(ﬂa) x('.w)J

Q<+\> (xt3)

LA 2'_;?3 P LN

= XPE T x4y
LA 222

= X —>tw i il t3
.  axt

22— = 2y

ey [x“z_{na:(-ﬂi

+Jﬂ-———~(&") ("%)L" iJ
- X0 [ /"‘% Ao & 23 1

x [x -t-J‘{i:ETJ

xi4 )
.U ,-——v,

Té‘ax N‘F—J)
ot 34 ..

-l

e 4]
= o ( Lto) =
Q!? p‘d‘%z? t—ﬁ;o/‘a'—»”o‘

@ A3+ o J‘x3+—L>c —}
ke

N FoD

. &
- 6(7 x AN&D
L4 5 2. ,,‘_ﬁ]
X —>%0 Lx —+Tz_: x4
oLJ
w—afo L -
= O4o0-0 _ 2. =0 =
o ~Yy ~4
And w
: *4 Nate J;' /9 Zh—no’t
05 ?uoamr ) P&ﬁnm‘d

oS . -> 4t

b e Jame
‘a")—n\l»Q\rmt.'f‘ oé&n.

%ﬁ‘eﬁ 0(5 . Digtost

<L_p X 3

B0 (e om) - feEl 3
N 2 S (X7 x
~4 X A RImgy - (ﬂ;oo)({ '(toa)g—- (i°0>
W D _ o

a?._ =
= - O,CAA} 0R i o= Best



2
+ 00 (42: —3x -—-1) C;Z-_p 5 3’— “+2x —&
24

- x*pgr-2x -8

‘ X -2) (%
@3 3~ 2xY 2. X( D (2+2)
rxL;f;oo 4 o0 - X2 < +) (2~
—axb ‘e =2 Cxt2)
e Pt - 3.5 2t /
-2 x3 2 o At ot
e ‘. = L 50 —2-h+Y U= -9 —=p
= <00 | "Z"h*’/ 'e\—-'—‘?o,y—-;-z
| b 24
GQ £~ > = ™ = Z"' +! = -
e ! S N
X A+A ‘ hoa -,
x—>s-1 ) 4— 0
/ . ——
AQ\L_’;O [t +0)3 ] @u” —
1A T X 3/ —,—::(—'——*
Lo 2— Lo '
h—o ¥ a é’/\ ’_‘é_,_..(él—l)l\-r--.-'-\-p\( ey [t=x " [14+ x
4 Q0 | X
L + | oLt
l’\-——;{o ~h [é‘ - {?<é-l) }I‘t“-——- X =3 /X
- 2 : N
—Hh—
é" -0 to- :é—“ﬂ’x; | /‘J Y= /- A (4 Lo
® 6. o
L ] | - "
X3 (_5 — ,m\) | N 3%
Faé A = -—,2, | - . \/2—-0 =. o5 A_Yé
’ ’ JO :
LEL s - !"
O
- _L_,. - L
7> i ‘@(—3) ’“”,ﬁ'."/ll_ /afc( = (-4
JL = (4-m*
X —->s ( P / ( \ Ao - ,.((4‘_&))
'9\*-90 (/2/—- /g> ﬂ\—)a —h - w’q*&

,,,,,,, Available at http://www.MathCity.org



#.r

R ¢ e ‘u

&

X7 ! T 25 ’(7‘-49077(
LA L&
— (ol S
m Sz
S =D x4 "Z-aao{,?l A }
e S~y
_ x__}/* X~/ . OLEf ézf‘f)fx
JrF) = b 4+ oo %
fd x=1+h L4t /
.’/‘K,ﬁ; ATA —) = J’ + E [é[—i/ ij
f—/_,l-T-—T/—- = i + 0 = 4 "
b =

NAAA— o

— = 074":-
”fz..‘/.'z-[-h =—/2.,'-0 -

&)

x? ( x< |
/’F@O = 3 % '

Ag
@z_ﬁfr.;:
‘DL—#

(X >/
/é—Sx-f-xL ' 2/ 7(

X ___? > [ (2 -2 CJ—rx}

‘J[‘L"-’( 9(_9/_—19(7) %K——?/ _f(

J @ -2y (3-%) f(ifa) -x-?/+ ?cz)__ﬁ/ (x+1)
P’ 6-Sx42 e dhaex e | — [tl=2.
= 23X can g A4
= 2l X-3) ~2(%3) 4(1——0) ’;-X—-?[—o#h = x____,/CDC 1‘_5)
= &3 (XY '
= (2-2) (3-2) 4 ié//*a
39) 3 )
X > 2 . T £ N e x<o2
i aa ol 2
'X—:_Q—""A' Vﬁ':"c( x> tf'lew) ﬁc( ;(L:; '"jz(a)
. +2
- é:a » 9"‘“<14\) vt‘f +£w ol_p
252 )—-x—n_ (3) =13
- h
| 3-ax ';4—72_ Foo = LCL"’—) =L (2‘)——'—-2
.l bU—h AL A p
e Xepez Fd=% 5 2 S = 3
/& 047( o OLPf "y L)
J"L?' 27“\“ Z——)A«'ﬁ’f)zx-——?-z_ Zx
- = "—é ("’“)L:: -2
Cp ﬁd—x =2-A
=44, (G=caomr

{6 =5(a=N) +(2—h)>

Available at http://www.MathCity.org



33 2
S fwse T x<a
fod frm asxs,
<A .
)(—92_+7£f’x)_i'__:2_/'2?7
= =¥
=J9 =
KA 3
255 Fr> = 2F, (xt)
= (/-——/
AR
>3 100 <0 e
%'n o(_%a\

)f >3 JF”")._X\_N 'FOy)z: 1
< %
K=o ;%Y,)_::.i \

L"ﬂu'(» °6 '10”.' Exonts

Available at http://www.MathCity.org

’*’

P 46 Y
Yo T
M’fﬁ;’/’f@;:(
X =) ) = > =l

<

X -9y 'ﬁ"f).-:)'2(\—-}?9/'1z ==(l)_—l};
L/'/L = Z/_ZL =

7/ LP\

(3o
R P

fir =
axr 7 x>
gg'"d q, /goﬁfu

= 1 For) Exvnt,
be cans Jen Uy

~<
i
Lp
H-zp | ‘fiﬁo -:.,( . 73(,()
oLy -
XS @x) = x5 ; (1)
(-’D = (——Lt})
(D =
X7 3 I*—a R
1—4 3 / X233 ;
~% t Lat- 20 X
*-23 - (%-3) - (""3)
)(l:; !‘: — (7(-5)' C_(,
Ty =5 4
= 4 4



(38) (EYaluste
L4 C 9
W= 0

\X\—'-—'& 9(—7/——() (24] = @’Y @] >
/

2 <o
Lt _ x 01:3 valus ‘b){ bSb.a{\{l k @]—'.
H >0 7(,.(__,9 et Than [ [a.x] 5 Greate, ,.;a.;_"a'w
La A . leas than L & ﬁ’
- X = oo [22¢] (x-1)
e e = 10 (-1) =0 L
rts L) = X
LA~
@ | x S50 [22%] (2-1)
s 1-sd) o4 o 0]
A e =(R)(=1) s supty grese
, = 0 Ther &
- {"‘(1—-&){ (/-—-K). L#L o0t X~ (40 [lezl
g\-@f [/——/)) -~/ &o.u - , K {_2("')]
) " Ty —ﬁoz} = O [22) =2
= -1 ﬂ*‘a L/Z‘ Z,”
Nets ad [x] [Z'HJ 4+
255 [l - Yo (%] {x+1) A
£ X -9/ [9‘1‘!]: |
~t4k) = - (-148) S0 e
-1+ = — (~l+t
Y 9<—9/ ["(J[X-HJ
Lt h_) g M(2) =
= hss T2 L _ .
ry W 2t L) Aoes mot EXut
' ; ot : C__L___:f)ffdm' ﬁ
Py /'/72/'“’ % =0 ("J['X*’} [x]=(-
‘ Xa06" = &
7(-—-?0 C J[X'HJ C,K_H . ,]
[—1+h] = *(-H_&) i ¢4)(e) =0 Lt - [ES:J
hL'-:a"' ——-’:i:‘\ x50 ["‘3 ["“H) = 0
hL:?:“0+ -2+ h (0)(‘)" 0] X—,[*X’J:['f)=o
—_Z_j_o%s . L‘/L - R.-H-L . ["(-H] [Sﬂ]

—t
—

o

<

%:ro Lx] [)L—H) =0 747” Xsd = [1-5)

—
—_—



y
A

Lt

Sy ‘h J’/x):[,c]
‘%>JC»—949-qPOX:) = o —>o_»n 9([:42‘) : = o
= O["—' — O ' &,“"JQ‘I
'4#",. )= = .
X -9 4 ,ﬁ(x)_:__ (=% .y

L p . %ﬁéa‘o x(x) = o(f]=0
X—~>p X ['é.,? =o Me | | L Swe
_\ o (o
=3 (%] o
wL :f(oxo) ;:(.%_;lo..a 7(3 (’é.] \= o[.’LJ = |
Rt £ovo) = % Sopo 22 - otiTas
) = X soepo x C—,Q] =o(4])=o0

72(&'0)- 2%@*0) ,

st 3
LW lint = LK - Lyt Dmy A 'lal_ =o
—_—
—_—

Available at http://www.MathCity.org

Witten by: Prof. Mihanmad Fardoq
Punj ab Col | ege, Sargodha.



