CHAPTER #02

INDETERMINATE FORMS

CONICS



EXAMPLE #01

.. logll-x)+1+sinx-cosx
Evaluate Iim gll-x)+1+si _

SOLUTION., lﬂg(l-.r)+1+-sinx—cns.r_,. log(1-x)+1+sinx—cosx
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EXAMPLE#02

. 2 3
If lim ﬂfmx br+cx ;llx i & , then find the then find the values of
=0 2x log(1+x)-2x"+x" 40

the constants a,b.c 3
Solution The given limit is of the form . And the limit is 20
3 1, acosx—b + 2cx+3x°
40 25 2xlog (14 x)+ & -3x" +2x’
Now, as x tends to 0, the denominator tends to zero and the given limit

is —3- , the numerator must tend to zero.

ie, a-b=0. (1)

A 3 =—l-li1‘n —asinx+2c+ 6x (byL'Hospital's Rule1)

40 20 2log(1+ x)+2 + ‘f:? - 6x+6x*

Again, as x tends to 0, the denominator tends to zero and the given

limit is % . the numerator must tend to zero.



ie.,c=0.

3 1. —asinx + 6x 0
" E =E !tﬂ [1:+11:| (f'l:li'm E)
2log (1 + x) + 2= + T 6x + 6.x°
= 1 Iim acosx+6 (byL'Hospital's Rulel)

D) 0_2.34 2 . &
7 1 T + [IH}E + [I”}, 6+12x

Again, as x tends to 0, the denominator tends to zero and the given

limit is 713:5 , the numerator must tend to zero.

ie, a=06.

And by equation (1), b=a. Therefore, a=6,b=06,¢=0.



EXAMPLE #03 lug(lng(l 3x ))

lim-
Evaluate . % log (]t}g (cos2x )

Iug(lug 1 3.1: )
Let L =1im
x=0 lnﬂf(lng(cnﬂx )
indeterminate rnrm =

Solution

Then the given Ilimit Is of the

o 1-3:‘ 1= (_61
i Hsf] )

0 Iog{:::ﬂ.t] YT (_2 sin2x)

—_——

_sh'mlﬂg(coﬂx) cos2x  x '.
H“}ﬁg(l 3x) 1-3% sin2x

I 2 '
3]1111 og(cos2x) hmcnszx lim- 2x

2:0]og(1-3x*) *01-3x" ~0sin2x.




I 2;
340 og(cos2x) 1

"2 log(1=3¢) 1-0

— 3*- cos2x
2 20 1_-:!?(—6'1:)

3., 1-3x* sin2x
= —1im- . .
- 2520 cos2x  3x

- — : . +
B 123, Sin2x
2 =0 cos2x 0 Fx




EXAMPLE #04
Evaluate llm(x —a:)tan( ) a#z0

x—=a

Solution Let L-lml[.r )tan(ﬂ) Then the gwen limit Is of -the

= & i

indeterminate form 0)-: 00

.2 7
X" -a
L =1lm T
I—ld‘cﬂ‘ Iﬂ
- 2x
=lim

xva —-"—-..ﬂsec( x)

7T Ccosec
4q*



EXAMPLE #05

Evaluate fim| —*— —
=~ x=1 logx

L ox l L
Solution Let L= th—l - }-.Then given limit is of the form oo -0

x—=1 ]_gg_::
—x+1 .
I =lim xlogx—x-+ (mrm %)
i (x-1)logx
=1imxlngx-—x+l (fnrm 9)

=1 ylogx—logx

— lim— 8% | - (form 8)

= lim—= __ (byL'Hospital'sRule 1)



EXAMPLE #06
. CN! X
Evaluate lim(cos x)

b
2

Solution et L= lim(cos x)mz’ .Then given limit is of the form 0°

=3 Taking log on both sides, we get
log L = limcos® xlog (cos x) (form 0% co)
1
= lim ng(c::sx) | (form =)
¢ sec” x )
lim. —tfan x )

*>% 2sec? xtan x
=0 =>L=e=1.



EXAMPLE #07
Find the focus and directrix of the parabola x? = -8y. Then sketch it.

solution Comparing with x? = -4py ,we get

p=8=p=2
Focus : (0, -p) = (0,-2) Y
Directrix :.y=p=>y=2

0,-2)



EXAMPLE #08

Find semi major axis , semi minor axis, centre to focus distance,
foci, directrix , vertices, eccentricity and centre for
169x? + 25y? =4225
Solution  Given that
169x? + 25y? =4225
Dividing by 4225 both sides, we get
X2 y2
S -
25 169
Semi major axis: a =13
Semi minor axis:b =5
c=+va’—b* =4169-25 =144 =12
Foci: (0, £c) = (0,£12)
Vertices : (0, a) =(0, = 13)
Centre : (0,0)
Eccentricity = c\a = 12\13
Directrix y = a\e = 169\12 = + 14.08



EXAMPLE #09

Find the equation of hyperbola centre at origin given that
foci : (0, +V2), Asymptote : y = + X

Solution

Foci :(0, +V2) = (0, £ ¢) = c =2
Asymptote : y = +2x

Giventhaty=+x = a\b=1=a=>b

We know thatc? =a?+b? = 2=2a?=a=1
Hence required equation of hyperbola is

X2 -y2=1



EXAMPLE #10

Use discriminant B% — 4AC to decide whether the following equations
represents parabola,ellipse or hyperbola
(i) 2x2-8xy +8y?+2x +2y =0
(if) X% +4xy +4y?-3x =6
(iii) xy +y?-3x =5
(iv) 3x2-18xy + 27y? -5x +7y = -4
Solution  The quadratic curve represented by equation
Ax?+Bxy +Cy>+Dx+Ey+F=01s
(i) aparabolaif B?—4AC=0
(ii) anellipse if B2—4AC<0
(iii) a hyperbolaif BZ2-4AC>0
(i) Comparing eq 2x? -8xy + 8y? +2x +2y = 0 with Ax?+ Bxy+Cy? +Dx +Ey +F =0
wegetA=2,B=-8,C=8
B2 - 4AC = 0, Hence it represents parabola
(ii) Comparing eq x? +4xy + 4y? -3x = 6 with Ax?+ Bxy+Cy? +Dx +Ey +F =0, we
get A=1, B =4, C=4.Therefore, B2—4AC = 0. Hence it represents parabola
(iii) Comparing eq Xy + y? -3x =5 with Ax?+ Bxy+Cy? +Dx +Ey +F =0,we get
A=0,B =1, C=1. Therefore, B2 —4AC > 0. Hence it represents hyperbola.
(iv) Comparing eq 3x? -18xy + 27y? -5x +7y = -4 with Ax?>+ Bxy+Cy?+Dx+Ey+F =0
A =3B =-18, C = 27.Therefore, B2~ 4AC = 0. Hence it represents parabola



