Class XII Chapter 5 - Continuity and Differentiability Maths

If x and y are connected parametrically by the equation, without eliminating the

dy
parameter, find dx |
x=2at’, y=ar'
Answer

. . g =’j z F= 4
The given equations are™ = 2af” andy =at

'I'hen,ﬁ = i(lmz}: 2&-%{:2): 2a-2r =4dat

di o dt
dy _dy oy Ay s g
df—{ﬁ{ar)—a df{!) a-4-1* = dat

-

dy
dy [dr _4a:-‘_f:

Uy /c.{r]  dat
\ el

If x and y are connected parametrically by the equation, without eliminating the
ﬁ

parameter, find dx

xX=acos @,y =>bcosb

Answer

The given equations are x = acos 8 and y = b cos 0

Then, 4% = %[a cos)=a(-sin@)=—-asinf

dd d
W _ 4 c0s0)=b(-sin0) = -bsin®
40~ do

dy
Cdy [a’ﬂ, _ —bsint! _ b
"dr_[car“]_—asine_a
de )
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If x and y are connected parametrically by the equation, without eliminating the
ﬁ

parameter, find dx

X =sint, y = cos 2t

Answer

The given equations are x = sin t and y = cos 2t

- e d .
[hen, — = —(sint)=cost

dl ol
cd . { :
ﬂ = ‘—[L‘OS 2;‘} = —3gin 2f ‘—{24’] =—-25In2¢
dr o dt dt

lf("f‘"
v L ol —2sin2¢  -2-2sinfcost ;
g L= = =—4sin¢
dx [u’xJ cost cost

ol

If x and y are connected parametrically by the equation, without eliminating the

dy
parameter, find dr |
4
x=41 y=—
!
Answer
4
x=4f and y=—
The given equations are f
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=< (41)=4
di i
™ s i
-2(2)- 437
(&) (7)
dy \dt) \ ) -1

Question 5:

If x and y are connected parametrically by the equation, without eliminating the
A4

parameter, find dx

r=cosf—cos2d, y =sinf —sin 20

Answer

The given equations are ¥ = cosf/—cos20 and y = sin @ —sin 26

Then, dx _ i(msﬂ—cuﬁ 20) = i|:-::n:ms; &)~ i(cus 26)
dé do do do
= —Sinﬂ—(—25i1123}= 28in 2@ —sin #
& _ i[s;in 8 —sin20) = i(s,in d) —i(sin 20)
dé de da de

=cost—2cos2d

dy
. :{v_[dﬂ]_cusﬂ—lmﬂﬁ
oy _(dx]_ 2sin 260 —sin )
| d&

Question 6:

If x and y are connected parametrically by the equation, without eliminating the
i

parameter, find dx |

x=a(@-sind), y=a(l+cosd)
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Answer

= — 1 ;= }
The given equations are” a(® smf}} and y = a(l+cos®)

Than,% = d[%(ﬁ’]—;—fg[sm '9}} =a(l-cosd)
%:a_%{l}+;—g[cosﬂ}]=a[ﬂ*-{—ﬁing}]:_‘“Si“'g
dy 96 g & a
) o e S
dx E] a(l-cosd) 75in3E Sil'lE .
de 2 2

Question 7:

If x and y are connected parametrically by the equation, without eliminating the

dy
parameter, find dx
sin’ ¢ cos’ t
xXx= . J.-‘ =
Jeos 2t w,."l cos2f
Answer
sin’ t cos't
X = and y =

The given equations are Jeos 2t A Cos 2f
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de _d in't
Then,—=— sy

dr  dr Woos 2t

di. L. d :
u"::usQr-—(sm 1)—:.m f-—Jcos 2t
_ dt dt
cos 2t

) d
Jeos2r-3sin’ 1 (sint)—sin” 1x— —— .~ (cos 2t
_ dr{ } zm,er d"{( ]

-::03 2t

1«#1.,0521 -sin” rwa——. —2sin 2t
24Jcos2y ( }

cos 2f
~ 3cos2ssin’ fcost+sin’ fsin 2
c0s 2f+Jcos 2t
dy d| cos't
dt  dt| Jeos2t
dcosm.i(cus‘r)—cos‘f-i(w.-'coszu')
_ dt dt
cos 2

) v‘casZL}coszf~%{cos:}—cnsjf zm 0 (0052.'}

cos 2t

\ ) | )
3Jeos2r.cos’ t(—sint)—cos® t+———— (—25sin2¢
( ] 2AJeos 2 [ }

cos 2t
—3cos2t.cos’ t.sint +cos’ 1sin2¢

N cos2f-+/cos 2t
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cy
cdy \dt) -3cos2icos’rsing +cos’isin2e

Cdx [uﬁr] 3cos 2t sin’ 1 cost +sin’ 18in 2
i

~3cos 21.cos” f.sinf +cos’ 1(2sinf cost)

3cos2isin’ fcost +sin’ (2sint cost)

sind coss [—3005 2¢ cost + 2 cos’ f]

sint cnsr[i’rms 2t sint +2sin” r]
[—E[Ecas: t~1)cost +2cos’ :] cos 2 =(2cos* 1 - 1),

[S[I—Esin2 r]sin|r+25i|13.'] cos 2 :{1—25in3:)

—~dcos’ f +3cost
3sins —4sin’ 7

—cos3i cos3f = 4cos’ 1 —3cost,
sin 3t sin 3 = 3sin? —4sin’ ¢
=—cot3

Question 8:

If x and y are connected parametrically by the equation, without eliminating the
Y

parameter, find dx

xX= a[coswlogtan%], y=asint

Answer

t .
x= u(msr +1ogtan—] and y = asint
The given equations are 2
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Then\£ =a -[E(mﬁ:] + i{]ug tan %H

ar r i 2
. d i
= | —sinf + C tan;
tan I 2
L 2
. (.t odft
= —sint +col—-see” —-
2 2 odr\ 2
- N
. cos | |
= | —sinf + = " —
Lo -7
sin COS
| 2 2
o ]
=g|—-sinf+—A-———
. !
2sin—cos
| 2 2
) ]
=d| —s5ni+—-
\ sint
(—5in3:+lw
= -
L sImnfy J
cos” ¢
= —
sint
dy d ..
i=u—(mm}=c.'-:-::us.r
ddf el
(A‘f}\'
dy [(P’IJ acost sint
L= = = =tanf

T [dx] - acos?r © cost
dt sin

Question 9:

If x and y are connected parametrically by the equation, without eliminating the
&

parameter, find dx

x=asecfl, y=bhtan(
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Answer

The given equations are™ ~ 95¢¢ @ and y = btan &

dx d
Then, — =a-——(secf) =asecftand
dd dd

, d .
i=b~—(lemﬂ):bwu‘ﬂ
e di
()
.‘.a&r: dg) _ _bsec @ :bsecﬂmtﬂ: bc.nsf? :bx. :bmsecﬂ
dx (cirJ asecftand a acosfsing a sinf g
L de
Question 10:

If x and y are connected parametrically by the equation, without eliminating the
4

parameter, find dx

x=a(cosf+0sind), y = a(sin@—Hcosd)

Answer

The given equations are ™ a(cos@+0sind) and y = a(sin@— @ cos )

Then, & _ a[i cos +i{ﬂ sin {)}} = a[—sin{) + ﬂi{sin @) +sind i{f)}}
de dd dd dae dd
= a[-sin @+ cos& +sind| = ad cos @
v_, i(sinﬂ)—i[ﬂmsﬁ') =a cos&—{Hi[cosfi‘ﬁms&i{ﬂ}}
dd ad dd dad dd
=alcos @ +0sind —cos 0|

=aflsin @

B

cdv kd()J _atsind

Vo [dx Cafcos
_dﬁ]

tan &
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Question 11:
x=va™" ', y=+a™ ' show that %= e
If dx  x

Answer

I . cos”'
The given equations are® = V4 and y =va
U osin 'y cos 'y
x=va and v =+va

:}I:(a’i” r); andy:[a*'*‘ ’)l

| I 1 1
sm o ons

= x=al and y = a’

[
s

Consider x = a*

Taking logarithm on both the sides. we obtain

1.
lugr=;sm tloga

. -ﬂ& = I loga- d (‘;in']!)
a2 B\
dx

x |
= —="logg-
di 2 . =it
ﬁ: xloga
dr - 2J1-¢°

| 1
cos”'f

Then, consider y = a*

Taking logarithm on both the sides. we obtain
L
log y = 5 cos  rloga

I dy |

d
P oga- L cos
2 oga .:fr{ms )

:baiv_yluga{ -1 W
dt 2 NI
dy  —vloga
ok —
di  2J1-¢°
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[ | [—1'{1}__0‘]
Lff}_ ‘q[— _ ¥

ffrl [f!‘l | ( x[uga A JCF
\ﬂrf/' '\2'\||II.|—E:J

Hence, proved.
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