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22. TANGENTS & NORMALS

Thea:[uatmnoftangmnmﬂ'ﬁm y 5‘-‘2 '—31"4'7

at the point (-1, 4) is

[AP EAMCET 17-09-20_Shift-2]
1. 13x-y-9=0 2. 13x+y-9=0
3. ]3.1+y+":1 0 4, ]1x+21+‘§—ﬂ

. Find the cquatmn ‘of the normal to the curve

(x=7)
1_2}{”‘:_3] at the point where it cuts the
X-axis [AP EAMCET 18-09-20_Shift-1]
1. 20x+y+140=0 2. x-20y-140=0

3. x+20y+140=0 4. 20x+y-140=0

a
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The equation of the normal to the curve

x=acosh(),y=>bsinh(t)at any point t is
[AP EAMCET 18-09-20_Shift-1]

| ax+by=d +b

2.axsech(?)+bycosech(t)=a’ + b’

3. axsech(t)—bycosech(t)=a’ - b

4 _ax by
sinh(7) cosh ()

e S g —————————————— R Rt T

The curve 3)°=2ax" +6bpasses through the
point P(3,-1) and the gradient of the curve at P

is “-17, then the value of a and b are
[AP EAMCET 18-09-20_Shift-1]

=g’ +b

_______________

touch each other at the point

(AP EAMCET 18-09-20_Shift-2]
2. (3,34)
4. (-34,3)

1. (34,3)
3. (-3 ,34)

“"If the subnormal at any p{um on the curve

y" =ax is constant then the value of n is

(AP EAMCET 18-09-20_Shift-2]
2.2
4, 4

LIS I
Lid

7.

_____

. A point on the curve x=3cosf, y=2sinf at

rrrrr

13, .

_______________________________

BT el - - - - EEEE RS- — - s EEE@m=T - =S@meEsEmEEsEmms s EEEET

ﬂﬂequatmnﬂfﬂwmltnt}eclmle .12+y2=-.lﬁ

t the point | —— (18
attie po [ﬁ,ﬁ]
[AP EAM CET 18-09-20_Sh

V3

+p=10 2. x—y=—
. x+¥ 4

J3

1:+']J=—E

ift-2)

-—_pzﬂ' 4.

makes an angle 6 with the positive du'ectmn of

x-axis, then &=
[AP EAMCET 18-09-20_Shift-2)

2. 30°

1. 60°

______________________

y* =12xat (3,-6) is
[AP EAMCET 21-09-20_Shift-2]

1_ _I-_].-'+9'=[I 2_ I+_}-’+3=n

_________________________________

,______..._____d.--.—-___..-———

y=sinx at the point (0,0) 1s
[AP EAMCET 22-09-20_Shift-1]

1. x=0

which the tangent is perpendicular to x-axis is
[AP EAMCET 22-09-20_Shift-1|

1. (3,0) 2. (0,3)

________________________

makes an angle tan"'(2x+3y) with the x-axis
IS [AP EAMCET 22-09-20_Shift-2]

. Gx+9p+2=26"" 2. ax+9y—z:zﬁe““
3. 6x+9y+2= 26(;'1‘r

Find the equation nfmrmal to the curve Jr’—xJ ’3’:

which is parallel to the line 2x+18y=97

[AP EAMCET 22-09-20_Shift-2!
1. x+9y=20 only 2. x+9y=40 only
3. x+9y =120 4. x+9y=140

4 El:c+5|}' 2= 26e""



| ‘Tangent at any point € on the c“r‘;‘;}; o

J;:ES’.'H-I"IB is

[AP EAMCET 22-09-2¢ ;
ysinﬂ =x+35cos@ -Shift 2]

k

1
) ysin® = x-35cos@

3. ycos@ =x—35sin@
4 ycos@ =x+35sin@

________________________
___________________

15. The tangent to the curve ¥ =€ at the point (0.1
meets the x-axis at
IAP EAMCET 23-09-20_Shift-1]
2. (0,0

1
4. =0

16. If the normal to the curve y = 42 at the
x

point where abscissa 1s 2, meets the coordinate
axes in points A&B, find the length of AB.

1. (2, 0)

-1
s (5]

s EAEEEEEEEE®E

2
1. 2. L
J5 2
3, 1S 4. 25
L _2 2
17. Leta , 8 be two roots of the quadratic equation
X +ac—b=0,b#(, Ifthe straight line
xcosf + ysin® = C touches the curve
xY (y ’
— | +H =] =2 at th int (¢, 3], then
[EJ (ﬁ] at the point (, B)
a 2
(_E;] +E = [TS EAMCET 09-09-20_Shift-1]
| 4
— p S
L3¢ C*
2 1
. oT 4 o7

_____________ " s e m == omom o= -

18 The perpendicular distance from the ‘origin to
the normal drawn at any point on the curve
x=a(cosf+0sin8),y=a(sind—0cos) is
[TS EAMCET 09-09-20_Shift-2]
2 . 2

4.

]

1. ab

T | o

3. a

19,

20,

22.

Let a be the fixed positive real number and 1
be an arbitrary constant. For the curve

X
y=—

=g if the length of the subnormal at any

point ({I,ﬂ) is proportional toe? then n=

[TS EAMCET 10-09-20_Shift-1)

1.2 2.1
3.0 4 3
R R R - 2
If —k—is the 1| hF ---------

— € length of the sub normal at any
. X
puth(ﬂ:,y] on the curve X' —d’ =?}Rthen

k= [TS EAMCET 10-09-20_Shift-2]
1. a 2. a’

3a
3, — . 4

5 4. a

TEEEEE T R R RN R N E S S S NS S EEEE S S S S e e o m m E W W B B S o S e e e e o o

- If the tangent and normal drawn to the curve

T
x=a(@+sinb),y=a(l-cos8) atP(quj

cuts the X-axes at A and B respectively, then
the area (in sq.units) of APAB
TS EAMCET 11-09-20 Shift-1]

g G
. — 2.

J2 a
3. & 4._”3'&‘2_

X, X, € NIf a line having slope 2 is a tangent
to the curve y=x"—6x" +13¢ —10x+5at points
P(I1:J’1)ﬂ”dg(:‘:::y:) then X%, +W), =

[TS EAMCET 11-09-20_Shift-1)
1. 17 2. -5

-----------------------------------------------------------

normal to the curve Y =¢€" +X'drawnat x=0 is
____units
AP EAMCET 19-08-2021_Shift-1]

1. 2 ,

2
NE
1
2

3.

w
Gl
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24. Ifthe curves I_E+ l’4_=1 and ' =16x intersect at
. .

right angles, then o* =
[AP EAMCET 19- ﬂﬂ-Zﬂ!l_Shiﬁ-Z]

| 1 1 —
3 ﬁ
4 3
3. 3 4. I
5. If y =406 is is a tangcnt to the curve
y =ax" +b at (3,6]. then the values of a
and b are[AP EAMCET 20-08-2021_Shift-1]
4
L oa=2&p="2 2 a—o&p=2
9 9 9
3. a="gp=2 4 a=2&p-0
_________________ CA S S
2% The slope of the normal to the curve
y=——at x=—418
x“+1
[AP EAMCET 23-08-2021_Shift-1]
1 ~289 9 —15
15 16
289 15
—_ 4' —_
3 15 6
27. If the tangent to the curve 2y3 =ax’ +X at the
point (a,a)cuts off intercepts a & S on the
co-ordinate axes, where of +}5‘2 =61 then the
value of |a]is__
[AP EAMCET 23-08-2021_Shift-1]
1. 14 2. 30
3. 20 4. 25
78, The sum of the lengths of the subtangent and

the subnormal drawn at H;-EDH the cycloid

x=a(9—sin€);y = a(l*msﬁ) is
[AP EAMCET 23-08-2021_Shift-1]
2. (2v3)a

W W M H R CE RROTR RO ST W o R W R MW MM MM M MmO M OE R E R R S S e memmeom omemom om o E N

29. ¢ sin '(u] is the acute angle I::etween the
curves X° +)7 =4xand X+ =8at the poin

(2,2), then , -
[AP EAMCET 23-08-2021_Shift-2)
]

2. —=

\ﬁi
_________________ + ﬁ
yzxz—:ix—h?, at which the tangent drawn tq

this curve perpendicular to the line y=x.
[AP EAMCET 23-08-2021_Shift-2]

1. (0,2) 2. (1,0)

__________________________

_______
——————————————————————————————

tangent to the curve is parallel to the x—axis is
[AP EAMCET 24-08-2021_Shift-1]

1. (2,2) 2.(3,3)

______________________
___________________________________________

Find the area of the triangle formed by the
« — axis and the tangent and the normal to the

ol
[AP EAMCET 24-08-2021_Shift-1]

1. ﬂw"a::l+4£=E 2. 4ab

.:rb

XY, , (a b
curve _2+b_1_ at the pﬂml:’?’ﬁ .

33. If the relation p (subnormal length} q (sub tﬂﬂgﬂ“
length)2  hold true for the curw

P

q
|[AP EAMCET 24-08-2021_Shift-2]
8 8b

. — 85
97

27

by’ =(x+a) ,then the value of

3. — 4.
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34. The point on the curve J:E +y2 =az:,y2ﬂ at
which the tangent is paralle] to the X—axis, is

[AP EAMCET 24-08-2021_Shift-2]
1. (ﬂ"ﬂ) 2. (‘-[I._,E')

3. ({?fif) L 4. [D,‘—{]]

35. If two curves xzf,xyza%m each ﬂlhﬂ:t-‘
orthogonally at a point, then 42 =
[AP EAMCET 25-08-2021_Shift-1]

1 1

R 2 =
: 3 2
3. 2 4. 3

S E E E EE R EEEE R e m e e e e e e e e e e e e e e R R e e h e eam e
. = I

curve of y = — - x’ is horizontal, is

X
[TS EAMCET 04-08-2021_Shift-2]

1. (2.4) 2. (-2,-12)
3. (115) 4. (-1,-17)
37. The equation of the tangent to the curve

y=ﬂ.'e? at the point where it crosses Y-axis is
[TS EAMCET 04-08-2021_Shift-2]
l. #x+2y=2x 2. x+may=n’

________________________________________________________________

4
If the tangent at point P on the curve ¥ =4x +X
is perpendicular to the tangent to the same

curve at (0,0),then the point P is
[TS EAMCET 04-08-2021_Shift-1]

L (2
- 2:4

EEEssEsEEEr - EEm = S EEEEESSEESEES .-

4y2 —x' =8 at a point where they intersect in the

4th quadrant is
[TS EAMCET 04-08-2021_Shift-1]

_____________________________
.......

= ——
——-m -
e e mmE W E———=mm

[TS EAMCET 05-08-2021_Shift-1]
l. 3x+4y+4=0 2. y=x-1

If the two curves I=’]} and xy=Kcut each
other at right angles, then a possible value of

Kis  [TS EAMCET 05-08-2021_Shift-1]
I - |
8 >3
. 4 .-
"2 22

TTEEE A RS- - - E R S e -

----------------------------------------

(L1) makes an angle tan"' 2 with X —axis, then

- ®— [TS EAMCET 05-08-2021_Shift-2]
&
1
L. 0 25
2
3 -1 4, 2
. 2 )

T T T T S T N ERA & & e O B B B e s e e e W B s e e o e

43. The ratio of the length of the subnormal to the
square of the length of the subtangent at any

point P on the curve y° =(2::|:+1)jl 18

[TS EAMCET 06-08-2021_Shift-2]

1
1. 27 2. 9_

3
3. 9 4, 37

44. If 6Gis the acute angle between the curves

X4y =202082 and X*—1* =2020 . them

Smﬁ'-i-msﬂ_
tnd
[TS EAMCET 06-08-2021_Shift-2|
L0 , 3+\3
2
3 3""\46 4 3—+—\}'§
4 6

e e



45.

------

48.

______

48 The number of those tangents to the curve

The equation of the normal drawn to the curve
T

y=5i113xat X=—is

[TS EAMCET 06-08-2021_Shift-1]

S e e et I T e e

2 2
pomts of the curves %+%=l and x° —y: =5
in 1st ,2nd ,3rd and 4th quadrants respectively.

50.

If ﬂ,@,@ and Q_} respectively are the angles

between the curves at A,B,C and D, then
[TS EAMCET 06-08-2021_Shift-1]

1.6, %6, #6, #06,
2.6,=6,;6,=6,:0, %06,
3.6,=6,0,=6,:6,#0,

___________________________________

e @ W o m e =

touch each other at a point P then the equation

of common tangent at P is

|[AP EAMCET 04-07-2022_Shift-1]
2. 2x-y+1=0
4, 2x+y+1=0

1, x—-y+1=0

3 x+y+1=0

y2 2 —4y+8=0 which pass through the

point (1,2) 1s
[AP EAMCET 04-07-2022_Shift-2|
1. 0 2. 2
4.3

___________________________
_______________________________

_____

_________________

(5

n

touches the curve [— = 2 at the
!
bt p
[AP EAMCET ﬂd-ﬂ?-lﬂll_ﬁhift,zl
2.5
4.7 )

hat - curves Ezqm:';g"r:cz cu

point (a,b) on it and _'T+
1

1. 4

...............

orthogonally 18
[AP EAMCET 04-07-2022_Shift-2)

1. ¢*=16a’ 2. ¢*=32d°

__________

___________________

3y — 6x — 5x° passes through (0, 0) then the
positive integral value of the abscissa of the

point P is
[AP EAMCET 05-07-2022_Shift-1]
1. 1 2. 24
_2
3. | 3 4. 794

e T T e e e i

a tangent to the curve y = € _thenC=
x+1

[AP EAMCET 05-07-2022_Shift-1]
1. 1 2. 2
3. 4 4.5

If the two curves YV =4a" and y=Db" intersecl at

53 e

angle o, then tan o =
|AP EAMCET 05-07-2022_Shift-2]

loga—logb , loga+logh

[+logalogb " 1-logalogh
3 L T

y 4. =




55,

56.

57.

.V is the set of points on the curve 3 =3xp+2=0

59.

—_——E m e ——-
o = e B R M e e e e e & W omm SE

__________________________
...........
___________

to the curve XV =d at(Xi, y;) on it and the axes

y [AP EAMCET 05-07-2022_Shift-2]
| 3’
1. a®sq.units 2. _'2— $q.units

3. 2a"sq.units 4. 4.4’ sq.units

tangent to the curve y=.~:2

the value of m—4 is

[AP EAMCET 05-07-2022_Shift-2]
1. 9 2. 10
3. 12 4. 13
If the line ax + by + ¢ = 0 is a normal to the
curve xy=1, Then

[AP EAMCET 05-07-2022_Shift-2]
1. a=0,b>=0 2. a=0,b<0
3. a=0,b=0 4, a<0,b<0

+X+16is m, then

"M is the slope of a tangent to the curve

e =14+x° af x=1 then m =
[AP EAMCET 06-07-2022_Shift-1]

2 2. log2

log 2

where the tangent is vertical then V=
[AP EAMCET 06-07-2022_Shift-1]

1. @ 2. {(1,0)}
. {0} e {00}

:]"ijg equation of tangent of the curve y =9-2x*
at the point where the ordinate and abscissa are
equal is [AP EAMCET 06-07-2022_Shift-1]

3. 2:,:_._);-—-3\/:_5=0 4. 2x—y+}\f§=0

61.

' The curves y=x2—],y=8x—f -9

65.

oy

e m m oS-
———————
.....
——————————
............
_________
......

to the curves y" —xzy+5y—2x =0and
x' —-x'y +5x+2y=0is
[AP EAMCET 06-07-2022_Shift-2]

A LA
3. 4 4. 1

........................................

sin Oat O always passes through a fixed point, then
the fixed point is
[AP EAMCET 06-07-2022_Shift-2]

1. (a,0) 2. (0,a)

3. (0,0)

____________________________________________________________

~ The curve yzarj +hb¢ +ox+5 touches x-axis

at P(—2,0) , then c=

[AP EAMCET 07-07-2022_Shift-1]

1. 4a+5 2. 4a-5

@ o e i e G B B BN W M M M . m m — — — — ——_—_— e —— - = E e A EEEEEEEEEE W N -

[AP EAMCET 07-07-2022_Shift-1]

1. intersect at right angles at(2,3)
2. touch each other at (2,3)

3. intersect at 45°

4.intersect at 60"

e = RS W W W MW W m m e e &

: +
Equation of tangent to the curve y=x+—
&

which is parallel to x-axis 1s
[AP EAMCET 07-07-2022_Shift-2]
2. y=0
e ey
The normal to the curve y=f(x) at the points

1. y=8

(3.4) makes an angle 3% with positive x-axis

then £(3)=

|AP EAMCET 07-07-2022_Shift-2]
1. 3 2.2
3. 1 4 4

____________________________________________________________



66 it DU LR e T U D
The sum of the '”tfr‘:EP‘f made by a tangent 72. If @ s the angle between the curves
drawn to the curve | iJ +L§] =2 at(a, b) vV =dxand ¥ +)* =5 then \tﬂnq=
o
on the coordinate axes is [TS EAMCET 18-07-2022_Shift-2)
[AP EAMCET 08-07-2022_Shift-1] 1. 5 2. 4
1. a+b 2. a + b . 3.3 4.2
5-32{a-h} ----------------- 4. 2(ath) T 73. The equation of the normal to the curve
~ The angl - ‘urve 2v=e "
ang-e ?::-em Efn the curve 2,1 € and 4y +9}’2 =364t the point F(?_H] is
the y-axis is tan” (k) then k = 4
[AP EAMCET 08-07-2022 Shift-1] TS EAMCET 19-07-2022_Shift.J)
é' :}, i > I 2,:{—3}:—6@:0 2 2x+3y=10
G . 3 WEeadiyosoo 4 g
The angle made by the tangent at 6 =—onthe | 74. If 6 is the acute angle between the curves
2
curve X =4 6+5i1]9]|,_1,-:a{1_mg&] with x- X +sz =4 and yz =3xthen tanf =
axisis [AP EAMCET 08-07-2022_Shift-2] [TS EAMCET 19-07-2022_Shift-I]
1. = 2. 2 L. > 2. 3
S ; J3 4
3. = 4. 2=
_____________ Sy S R . . B3
& If the angle between the curves y2 =dxand | ... \/5 _______________________________ S
- p 75. The equation of the normal to the curve
J..':.E-: lﬂﬂthﬁ'ﬂ E{_‘ISEEJ(—]= T
.2 SIN Fﬁxsm[—er)ﬂrx:{], 15
[AP EAMCET 08-07-2022_Shift-2] 6
.2 2.3 [TS EAMCET 19-07-2022_Shift-2]
. y3 4. 2 1. 2x4+3y=0 2. 2x+y=0
70. The area of the triangle formed by thze tazgent 3 x+2y=0 4 B+ 2y=0
and the normal drawn to the curve V" =4X at | 5 Jocerion (X5 Thie curves y=dx andx'= -2y
(1, 2) with Y—axis is (in square units) intersect at (1,2) orthogonally
[TS EAMCET 18-07-2022_Shift-1] Reason(R): [fthe product of the slopes of the
1. 4 2.3 tangents drawn to two curves at their point ol
3.2 4.1 intersection is —1. Then the curves are said (0
71. Consider two families of curves y2 =4ax (ais cut each other orthogonally. o
,Vz The correct option among the following 1s
Y —® (s nar: (TS EAMCET 19-07-2022_Shift-2]
parameter) and X +7— = (c is parameter). ==—
2 ) 2 P I. (A)istrue, (R) is true and (R) is the
If one curve from each family is chosen, then | I
the angle between those two curves i correct explanation for (A)
[TS EAMCET 18-07-2022 Shift-1] 2. (A)is true, (R) is true and (R) is not the
1. T 2. l:— correct explanation for (A)
I - 3. (A) is true but (R) 1s false
Sy 3 4. (A) s false but (R) is true___

T T e



78.

. If the tangent drawn to the curve

81.

____________________________________________________

----------

curve is dragged along the positive X—axis to
a distance of ‘@’ units. If the acute angle
between the curves at two positions is 6 then

[TS EAMCET 20-07-2022_Shift.1]
2|a
‘1— a;:'

1. g:.;E 2 tﬂn9=

2/d]
]

3, cost= 4. 6=0

‘The equation of the tangent to the curve

_x2+y—7=4x at the point(1, 10) is

[TS EAMCET 20-07-2022_Shift-2]

1. ¥y=2x+8 2. y=x+8

If O 1s the angle between the curves
f—y2 =4 and _)r‘2 =3x then tan 0 =
[TS EAMCET 20-07-2022_Shift-2]

5
2, —=
63

EAwr————=—==am=aa
e e e R N A ... R S, RS e EE R E ————— =

J’=x3_m-2+x+lat each point xe R, is

inclined at an acute angle with the positive
direction of X-axis, then the set of all possible
values of ‘a’ is [15th May 2023 Shift 1]

1. R-(-V3.v3) 2 [-3,3]
3. R 4. (-V3,43)
The number of points on the curve

y:2f2 +3i‘—5and x=1 —-l'-'h"1 - 3/ such that

the normals drawn at them on the curve are
arallel to X-axis is [15th May 2023 Shift 1]
I; 1 2. 4

3 3 4. 2

82

83.

84,

83.

If the angle between the curve y=e""and
x’y =1 at the point (1,1)is @ then

sind|+|cosd| =  [15th May 2023 Shift 2]
1. 7/5 2. 3/5
3. 8/7 4. 6/5

[f the points of contact of the tangents drawn
from (0,0) to the curve y = x2 +3x+4 are

({I,ﬁ]aﬂd(}fﬁ), then 3+6 =
[15th May 2023 Shift 2]
1. 7 2. 25
3. 16 4. 13
If the tangent drawn at A(2, 1) to the curve

x:1+—IT

Y

meets the curve again at B, then

[16th May 2023 Shift 1]

1. The tangent drawn at B coincides with the
tangent drawn at A

2. The angle between the tangents drawn at A

T
and B is neither 0 nor —

3. The tangent drawn at A and the tangent
drawn at B are perpendicular to each other
4. Then tangent drawn at A is parallel to the

tangent drawn at B
The points on the curve y2 =X+SInXx at

which the normal is parallel to the Y-axis lie

[16th May 2023 Shift 1)

l. a line parallel to Y-axis

orn

2. A circle with centre at origin
3. a parabola

4. a pair of lines bisecting the angle between

the coordinate axes .



86. f{x) is a continuous function on R and y=1x)
is a curve. If (@, ) is a point such that
B = f(a)andpa +mpB +n=0p0,m=0),
then which one of the following is True?
[16th May 2023 Shift 2]
. Whep 2+ (@) =0,px+my+n=0

intersects the curve y=fx)

X+my+n.
2. P Y+ i always a tangent to the

curve y=f(x)
3 When 2+ 7/ (@) #0,px+my+n=0

intersects the curve y=f{x)

4. PXTIMY+D_ 0 nevera tangent to the

curve y=f(x)
87. If the slope of the tangent on a curve at any
2 2

_}»’—I
2xy
1 3

equation of the normal at {—2—,—] is

then

point (x.y) is equal to

3
[16th May 2023 Shift 2]

. Bx+y=3 2. x+By=+3
3. 3x—./3y=0 4, x+.3y=0

88. The ordinates of the points on the curve

y=Tan" (sin v{J_r) .0 < x <8x°, at which the

tangent is parallel to X — axis are
[17th May 2023 Shift 1]

1. iE 2. iE
3
3 iE 4. i’E
4 2
89. If (gz-—l)x+ay +{3~a)={]i5 a normal to

the curve xy =1, then the interval in
which ‘a’ lies is  [17th May 2023 Shift 1]
L [-L1Ju[2,0) 2, (—oo,~1](0,1]

3. [-1,1)U(1,00) 4. (1,00)

90,

91.

92.

93.

94,

If {Jis the angle made by the normal drawr, to
the curve x= ¢’ COst, y =€’ sinf at the point

(1,0), with the X-—axis then & =
[17th May 2023 Shift 2
. 7/2 2. /4

3. 3x/2 4. 3m /4

[f a normal drawn at a point P to the curve
y=sin x passes through the origin, then the

locus of P is [17th May 2023 Shift 2)
L x'=y" =) 2. xty=1

| | I I
3. ———=I 4, —+—=1

Yy ox Yy X

If the tangent drawn to the curve y=x" at a
point (¢, ) cuts again the curve at another

B

point (e, 3, ) then )_31- =

[17th May 2023 Shift 2]
1. -2 2.1
3. -8 4. 27

[f the locus of the points on the curve

~

¥’y +2—=35 at which the tangent is parallel
Y

to X-axis 1s f{x, y)=0, then the point that lies
on this curve f{x, y)=0 is
[18™ May2023 shift -1]

1. (2.43) 2. (¥2.3)
[ | ( 1
3| —2,—— 4. —%E——]
\, {@J \, {6

The area (in sq units) of the triangle formed by
the normal drawn at the point (1, 0) on the

curve x=e™"Y with the coordinate axes is
[18" May2023 shift -1]
1. 1 2. 1
4
1 3
3, — =
2 4. R



95.

96.

97.

98.

99.

If th:g tangent clr_awm to the curve (x4 Ny-3)=x at
a point P, lying in the first quadrant, js 5
horizontal line, then the €quation of the normal at
the point P is [18™ May2023 shift -1]

N -

_ > . x=1
1
3. y= “2— 4. :-,F=]
The slope of the tangent at any point (x, y) on

the curve, is equal to the product of the

coordinates of that point. If the equation of the

normal to the curve at the point

(\E,E}isax+by = lqrhen‘_b. —

a
[18" May2023 shift -1]

L L )
" J2e 2
31\,@3 4_f_2_
e

The locus of the point on the curve y =sin x
where the tangent drawn at that point always
passes through the point (0,7) is

[18th May 2023 Shift 2]
2.smx+cosy+1l=0

l. x=y-=

3. X(1- Y¥)=(y-n) 4. xP+(y-1)*=0

A(-2,9) and B(1,6) are two points on the curve
y=x"+5. The coordinates of the point C on the

curve such that the tangent drawn at A is
parallel to the chord BC, is [18th May 2023
Shift 2]

1. (-5,30) 2. (0,5)
3. (-9.86) 4. (6,41)
If all the normals drawn to the curve
2
__11_3_::__ at the points of intersection of
3+x°
2
— 1+3x and y =1 pass through the point
Y~ 3+x°
(a,p), then 3a+2B=[18th May 2023 Shift 2]
1. 4 2. 2
' 4. -4

3. -2

100.The equation of the normal to the curve

¥ =cosh x drawn at the point nearest to the

origin is [18th May 2023 Shift 2]
1. y=0 2. x=1

3. x=0 4, y=1]

101.Letn e (0,0). If all the curves y—x" log x for
distinct values of n, always have y = x-1 as the
tangent drawn at a fixed point (a,B), then
atP=[18th May 2023 Shift 2]
1. 0 2. log 2
3.1 4. Log 3

102.Let f:R—>R be 2 continuous function, If

Px+my+n=0 is a tangent drawn to the

curve y=f{x) atx = o , then at
d

—n 2 2\ _
x—-ﬂ,dr(f(aﬁ ))_
[19th May 2023 Shift 1]
1. 0 2. £
m
3. —2am 4 —2pa
b2 m
103

‘The equation of the normal at ¢ = gtn the

curve X =2sin¢, y = 2cost is
[12™ MAY 2023 SHIFT-1]
2. y=0
4, y=3
104.1f the slope of the tangent drawn to the curve
y =€ at the point P(L,1)is -2, then the
value of 2a —3b is

[12™ MAY 2023 SHIFT-1]
[.5 2.6

3.7 4. 8

105. If the equation of a tangent drawn to the curve
y=cos(x+y),~l<x<l+mis x+2y =k,
then k=[12"™" MAY 2023 SHIFT -2

1. x=2
3. y=2x+3

11 2 X
4
F/a
3 X 4
g 2




106.The slope of the normal drawn at a point P to KEY
th = '1— ‘ - ;- ‘.. I o
€ curve }-" X ]nT ‘|'31.1 3‘“ 1S _ﬁlf "] 3 2] 4 3] 5 4] ! 5] )
the coordinates of P are integers, then the X- 6) 2 7) 3 8 4 9 2 10) 4
intercept of the tangent drawn at P to the given M) 1 12) 1 13) 3 14) 2 15
. 1TH r 3¢ - 3
curv_&llsi [13'7 MAY 2023 SHIFT-1] 16) 3 17) 2 18) 3 19) 4 20) 4
1, — 2. 22 21) 3 22) 1 23) 3 24) 3 25) 4
7 26) 3 27) 2 28) 3 29) 2 30) 2
3 E 4 .22 31) 4 32) 3 33) 2 34) 3 35 2
7 36) 2 37) 4 38) 1 39) 2 40) 2
107.1f a line having slope 2 is a tangent to the 41) 4 42) 2 43) 1 44) 1 45) 2
curve y=x* —6x° +13x% —12x + Sat 46) 4 47) 1 48) 3 49) 1 50) 4
: A 51) 1 52) 3 53) 1 54) 3 353) 1
oints P( X, vy Jand Q(X;, ¥, ), X, X, € N
;mxx(l};li__ (x2:32)- %% 56) 2 57) 4 58 3 59) 1 60) 4
12 172 61) 1 62) 1 63) 2 64) 3 65) 3
EAPCET 14-035- -
[ 17 [ 2 3 05-23 SHIFT-1] 66) 4 67) 4 68) 3 69) 1 70) 4
3. -17 4. -13 7Z1) 4 72) 3 73) 3 74) 1 75) 1
108.Let m be the slope of the normal L drawn at 76) 4 77) 2 78) 1 79) 2 80) 4
(1,2)tothe curve x=1* -7t +7,y=1*—4t—10 81)4 82)1 83)3 84)2 853
and ax + by + ¢ = Obe the equation of the 86) 3 87) 1 88) 3 89 2 90 4
normal L. If G.C.D. of (a,b,c)his 1, then 91) 1 92) 3 93) 3 94) 3 95) 2
m(a+b+c)= 96) 3 97) 3 98) 1 99 1 1003
[EAPCET 14-05-23 SHIFT-1] 101)3 102)4 103)2 104)1 105)3
1 8 —_6‘_1 106)3 107)4 108)4 109)4 110)2
> SOLUTIONS
3. -8 e T
109.For 4,k € N,let P(h,k) be the point of , Q:I{}x—?y
intersection of the curves x*y—x’ =8 and " odx
y* —xy? =32.1f @ is the acute angle between m:(@] 13
these two curves at P, then tan8 = dx Ji_1.4)
[EAPCET 13-05-23 SHIFT-2] Eauation of t :
1 2711 2 173 quation of tangen
7 ‘3 y-4=-13(x+1)
'y ' | = 13x+y+9=0 _
110.1f the slope of the tangent drawn at any point | === gy T
(vy) to the curve y=f(x)is ¥ =S and |, y=rToyr
f(1)=2, then the tangent at (1,2) to the PC7.0)
curve y = f(x) intersects the curve at the Slope of tangent
point [EAPCET 13-05-23 SHIFT-2] & (f —5x+6)—(2-?)(2x-5]
1. (2’0) 2. (_2’3) dr= (12-5I+6]2
3. (3,-2) 4. (-1,6) R
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S N AN N RS rESs s maE .

-
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1 T T Te—aal.

—

20

Eq. of normal is y—-ﬂ:q_g(xﬁ?)
20x+y—140=10

e - e o E OB S e —m o e
—_— - -
e mmT T e e Em e m g o

& _ asinht,?. - beosh
i dr

Equation of normal is
—asinhs
bcosht

axsec ht + by cosecht = g + p?

y—bsinht =

(x- acosht)

= 6a+2b=1-(1)
D.w.r.to.x to Eq. (A)

but gradient [—@)

ca=1/2

P(3,-1)

—_——— = S RS,
TN E & - e T . T -

m=m, at P(-’%-M)
=>8x +2=3x7 -1

------
_______________________________________

21| is a constant

2-n=02m=2

_____
______________
- -

= I—-_]..:':ﬂ
- ~ =
dx (1.2)

= 8 = 45"

Eq. of tangent at P( 3,-6) is
5 =0

¥(-6)=2(3)(x+3)

. dy
Y =ESNX= —=cosx
dx

:}(Ey—) =1
4 Jio0)

Slope of normal=-
Eq. of normal is y—0 =~I{x~{]}

TEE R S e e EE S S W NS S ——— e e

_________________________________

_dx  35secOrand  sind
eqn.of tan gent

y—35tan @ =

—(x-35sech)

sinfd

ysmé =x+35sinftand —35secd
= I—355«EEH([—EiHI 9)

ysing@ = x-35co0s6

e e s
-------------------
e T
- = - ——— e =

__________________________

R e e - R R e S e —————

13, y=y 3y T
¥ =3x -3
perpendicular slope= 30; 3 :s:’q:;ne{ZxHSy:Si)
3 -3=9=x=12
=y=1
"""" d_ 35secie 1T

--.-..._-----._----.-_---.-.-.-.----.--.---.-_---___-.-...__--..g —_— e R R — -

------

9. Given parabola is y’=121: -

[N



L]
----------------------------------------------------------

16. Given curve y=x+ z
X
ay 2
— 1 —_
dx x*
(ﬂ] _1
dx ) _, 2

----------------------------------------------------------------

slope of normal =-2
Equation of normal is 2x+ y-7=0

It meets the coordinate axes at ,{ ]& B[ﬂ,'?}

Slope of tangent to the curve at (&, ) is =& P
o

The equation of tangent is Sx+ay+2b=0..... (1}

cos@x+sinfy—c= [j_,_,(z)
Eq (1) and (2) represent same line

cﬂsﬂ _sin@ _ ¢
g £ 2b
L"{}Sz 8 +sin‘@ =1

(a+B) -2a8 =1
4.{:-
2 4

2
a
—_— +—-=—-—
[b)

b ¢

18 x = a(cos6 +0'sin @), y = a(sin6 - Hcosh)

dy _ cos 8 +@sinf —cosd — Tan g

dx —sin@+6cosf+sinb
Equation of normal is

y- a(sm{-}‘ Hmsﬁ'}- [x a{maﬂ+931nﬂ)]

- - —— W

----------------
_______________
———————

=d

19, [ength thhe subnnnnal=|M

"
X 1 n-1

Hx

F1
——| proportional to o’
&l

20. 2X¥=—-(mx+y)

nx+y=—
¥y
a_,
2 2
m=y :}m=a Y
X XV
4 4
a k a
|}m|:x3-_,"=- 3=a]:>k=a4

----------------------------------------------------------------

21. (riven P{:x!y}——-(ﬂ'(ﬂ+ Sinﬂ'],ﬂ(l—ﬂﬂﬁﬂn

mﬂ-% plx ,}]—[ﬂ[%-&»l],a}

now,x=a(@+sin8),y =a(l1-cosf)

% =a(l+ cusﬂ},% =a(sin8)

siopeof tan gent m, =(%] =1

4
0=

slope of normal m, =—1
the point at whichtan gent meets X —axisis

anr _
A [T , [I] and normal meets X — axis

isB[z.:H?,ﬂ]

Now area of APAB =a’

........................................................

22 Given y-x Y—6x’ +13¢° —10x+5
Also,

.......



———— W E W ™ W R oo
-——- o m e om

= - e
oo

-
il e
"""""

=:-4f~—18x1+26:-12=ﬂ 26.
onsimplifying weget x = 1o, §_ or 2
2

=Ly, =3 i >) b

forx, =Ly = "'E*(Ih.}’l):(lﬁ) dy ) ) _m

x,=2,9,=5 i.e,(,rz,yl}:{g,j)
now,x,x, + yy, =2+15=17

_____________________________________________ R L
23.x=0=>yp=1 e 27. Equations of tangent at (;:.r,a) is
. At point (0,1) x oy
___I___:
Slope (m) =2 —-al5 alé6 !
Equation of normal y—, - —1 =2 p=
q y _}'I| m (I—Il) & 5 ] 5

= x+2y-2=90
Perpendicular distance from origin to normal
B 2 E T

____________________________________________
————————————————————

curves.
2 2 dy f
X — — =cot —
-—z+yT:I:;.[d_y) =m, = ':r-l'l :}dx co 3
...... I St e I m_[ﬂJ _f
=l =
y3=1ﬁx:>[i‘5’-] =m, = lﬁz G T
ax Jiq ) 3y Sum of sub tangent and subnormal
mm, = 1=?*£Iz = — —y(m-{-—l—] IE
...................................................................... )
_ dy — 29 2 D T
25. Slope of tangent at (3,6) = [EJ =4 X +3* =4x
(3.6)
. _ 4 vy
Given curve )F—m: +b ™ =m, =0
(2.2)
dy 4ax’
Ex_- 2}; IE +'}’2=8
dax3’ dy
—»slope (l‘l'l]' = 1%6 =Y9a [a]p ) =m, =—1
_ 4
9,;;:4:?13—; tan g — mom| g
1+ mm,

fmmmEEEEEEEEEE A E R EEEE TR E e A N R
_____
—m
- -
-

- =T



T
B f e e o e m m m m m B W S S e e e e e e mmm m m m m m m m mom m W B S e e e e

30.Slope of tangemt =<1
=1
= y = 0

Required point is (1,(})

_________________________________________

31.Parallel to x-axis = slope = 0

IxXT=0=x=0
= y=10

- Required point is (0,0)

32. Area of triangle formed by x-axis, tangent and

2

LW 1
normal 18 —(m+—
2 m

33.LSN=ym

LST=2
m

p(l’m)w[i]z

2

R
"

P{E{I-ﬁ- a) } .

2by

plym)=g=—=pm’ =gy

~P_5%
q 27

34.Tangent is parallel to x-axis

—slope =0
dy:—xzﬂ
ax y
= x=0

= y=a [*.‘yEU]

point on the curve is (a,0)

= =

35. (.-:12 ,a) is the point of intersection of curves

] 1
ml _E,mz =E

mm, = -1= g° = 1

__________ 2 ..
Gi 6, s

36, MVeN p=—— " (1)
X
| | 6
p'= = 2x
X

Tangent as horizontal line ™ = 9= v =0
:1'.‘-‘,\':-—2

=X

y'=—e"
Tangent crosses y —axis = X =0
From (1), ¥ =" =), =~
. P(0,m)

Equation of tangent y — y, = m(x — X, )

X+yV=m

38. Given ¥ =4x" +x

y’=16x3 +1

m, =(@] =1I5Jufl3 +1
fi‘-f Plxin)

o(0,0)

Since mm, =—1
16x” +1=~1

l
= X, =——

2

Since £ lies on the curve y, = _1

_________________________________________________________



e +y: = ZU”..{I]

If y = 2 then X =422

—_—

If y = -2then x=42V2
But point lies in Q
F(E'\.E* —2]
From curve (I)
2x* +y" =20
4x+2yn'=0
u

v

(2] 2

y'=

From curve (2)

8w'=-2x=0
X

y "%

" {.ir , 242
mym, =1

~.angle between the curves is T

—————

40, xy° +2X°y=x +y+1=0..(1)

put X=0, y+1=0=y=-]

Diff (1) W.r.LX

1 3x’ -4xy—y5
=Y T Syt +2x7 +1
m =1

= (J"){ﬂ,—lj -

Equation of tangent at

(0’_-1) IS :

Let P(J:, V) be the point of intersection

.1r:_1p'?::=~E ’
¥

,_ | =Y
=V == = —
2}—' 4 X
1 —1:3
= m, Vi =>m, =—k

1
Given :mm, =—|l = k=—+ .
s 27

42. Given curve xy+ax+by=0at (1,1)

1+a+b=0....(1)
xy+ax+by=20
Diff w.r.to x

_____________________________________________________________

tan '2=60 =2 =tanéd
g=__[_f‘_'+1}
1+&

From (1) & (2), 9=Lb=-2
at+b 1-2
ab

1
1(-2) 2

— = 2+2b+a+1=0=a+2b+3=0..,



______________________
...................

43. y* =(2x+1)’ U e, T

(‘23 A
237" =3(2x 41 2= 6(2x+1) e
= (-2,3)

y
, OII :{}E :93 =0,
11 I I R Y 7T R OREEPEEET PER T RN —
LST | (2x 4 1) 3(2x+ If Let P(,r,y)
A y=x -3 —8x—4
LSN =|y1m|:3.(21‘+1}2 i
, 9 _ a2 o
. . m[—dx 3x"-6x-8—(1)
_=
(LST) y=3¢+Tx+4
P N dy
44 2x+ 2 ol D.....(l)jlﬁ:—2y£=0....(2) m, +£=6I+? —(2)
fi’f —X X =
J , Y Ix2 —6x—8=6x+7
X+ =202 -y =200 3x?-12x-15=0
2 2 —
P.O.I(1)and (2), v oAre=0

I=\/10ﬂ V2 +1 ,y=\]1010(JE_1) (x=5)(x+1)=0

X = Sx-—ly ﬂ

/ 241 2+ 08 conceptaal T
TN T e

-z o (2],
1+ mtmz a b dx (a.8) a
g =T . —COSQ
4 Slope ofeq (1) 1s
1 ] o ) SlIll.'_"I_'. L
o+ bsina = acosc..... {7’)
sinf+cosd 2 2
Tan# N ] =2 Put (a,b) in eq.(1) then
----------------------------------------------------- ﬁ acosa + bsina = p....(3)
45. p(x, )= (%,%}and normal slope =~ On solving (2) & (3) we get
ino =2
Equation of normal is y —— ‘E( ”J T
quation of nor ——== -
2 3 4
V/_ C{}Slil:i

JE( 6—:r) 2a
Ly=s—o/x+

3 4 Substitute in cos® o + sin’a =1



______
_______________________
----------
—————
____________

0. mym, =1 e :
5 *I—I(J:—xl)

R
52. The line joining of two points (0, 3), (52),5 W= =xx —x
y—.—*—l’+3m.( ) I,I—_}’Iy-h]/f—;qz:ﬂ
¢ ax+by+c=10
Y=g (2)
* a=x b=-y
On solving (1) and (2) a>0 b <0
o T i T I
=3—x : dy _
x+1 57. Find ;;? atk = |
Cz(E_IJ(I+1) 58. y 1s not defined
A=0 AX
N
53. Tana = m, mz[ X =y =y =49-2x
1+ m m, N
................................................................. 1 I
Cl
= =3
= N N S s
----------------------------------------------------------- m —m |
55. Equation is y =, curve is y=x"+x+16 | 60. Find M, M, and using tan 6 = } |
Y _ox+1at Pla,p) ﬁ:"'ﬁﬁid’ﬁd}iﬁéi equation and verify options
62. )= +hx* +cx+5—(1)
M=2a+1 )
P(-2,0) lies on (1)
o’ +a+16=(2a+1)a UE-S b s
2 _ 16 = el C
a=4 Slope =0 %ﬂ) 12a—4b+c =0
M=2a+1=9 e
M+4=9+4=13 Find 7, and verify options
56. xy=1 6e. L _1-8 o
dy -0 adx X’
XY x=2
=2+1=3
dy__Y o
P i;.‘?%"?.‘?‘l?‘f Tangentisy=3
__N 65. =X = ri(x), m=f"(3
at .P(.I] yl)M_ X, o / (I) ( )
1

mn DfNI:}I'IIlE] 18

E,quat

-
amme =

11111111111



ﬁﬁ Flnd dy {a b}
ax

And Fmd equatmn of Tangent
'-*'I:'J"E oo

x=0, 2y e
y=1/2

67.

e o EE E E R OE BN E O W WM W OE MW WO o e e i e e e R B N B R B S e e e e e = SR B

_________________________________________________________________

e L E E N R EEm————— = E A EEEFREFERFFTTETErT T EETSEETEET SR TTEETETEEEE T EDTE R T

Given curve y2 =4x , point P(1, 2)
Equation of Tangent 1s

x—y+1=0 meet y—axis B(0,]1)
Equation of Normal is x+ y -3 =0 meet at
y-axis at A(0, 3)

Area of A° PAB is =1

_______________________________________________________________
__________________
--------------------------------------------

FeaEEE=g
e e e e e E E m e - —— s & W e o — e B S AW m e mw W TE R R WS = - -

"Solving we get (1,4)
Find 7,/ and apply

m, — m,
l+mm

3. 42 497 =36
¢y

— 4 = ]
9 4
a=3 b=12
Equation of Normal is

ax by — gl p?
cosf

Tanf =

sin @

v i B N B R T e E S S EEEEEEEEE S A EE el EE TS S =SS S E RS- —ma -y

74. |2 _|_y2 =4 yz =3x solving we get
(1,\[3_) and Find m, 1,

m, —m,

Tanf =

1+ mm,

________________________________________________________________

W R R B B R S S R e e e e e i e e m m — — —————— e e e S EEEEEmEE = -

_________________________________________________________________

1

m, —m,

Find slope M,/ and apply Tang =

1+ mm,

S
Flnd M=— at(l
78. e ( 10)

m___EquatmnufTangent is y l{] m(x 1]
19, xz """"

________________
_________________________



-
-

— b* —4dac < ()

Eazggﬁo:,\ag(_@,ﬁ)

8. 4t + 3
:Slnpe of Tangent =737 _ 87— 3

;Nnrrnal is parallel to X-Axis

32 -8 —3=0
1

?::l‘—
| 3

" No of points=2

£2. Given curves are.

y= 2{I+1] =EEI-E

2o

f‘f_J 2

{dr (m)

:.:: ‘y=1

EIIE+2J}?=O

dy _ =2y [QJ __2

E:}dr x () ()

C.tan@ = Th T 2+2 =i
l+mm,| |1-4| 3

hmﬂhhmﬂ=—+§=%

meE s EE S T S R EFFFES S - - - - s — S m S
-,_-r
R .

83. G:vﬂncurve isy=x"+3x+4
.j’gf P(x, . Vi )be the point of contact

iy] = _sz +3'.2|L'1 +4 > (]}

%msﬂ% :2.I+3

_______
______

E_ﬂ?_) =2x1+3
&),

______
_____________________________
__________

:}’ Yi=m ("t Il)
. =(2xl+3)(x~,r,)

EH passes through ( 0, UJ ,then

:E—}f, =—x, (2x, +3)

:> X" +3x, +4=2x" +3x,

:::-..1:]3 =4

:> x, =%2

Af x, = 2theny, =14

:i}j'“x] =—2theny, =2

(e, B)=(2,14) &(7,6) =(-2,2)
Henceﬂ+5—l4+2::-]6

841 1
:Given —]+Lm‘A(2 l)
: Y
2dy _ &y _-»

5 Tdx dx 2

(D) (2,1)=-1

( ]{ 2

B (. B)

Stopeof 4B=L—L__1

: -2 2
a+28-4=0...(1)

1
-EE=1+"E§— ..... (2)
Solve (1) & (2)

85. Given

iyt =x+sinx

dy

52 l+cosx
Y
{1+cﬂsx={}
icnsx:—l

x=r

______________________________
___________________________

________



g(a’ﬁ) lies on y=f{x) and px+my+n=0 i(ﬂ ])I+Hy+{3 a)=0
. px+my+n=0 intersect curve when slope of ; _ (gl _1)
: : m, =
jline # slope of tangent Slope of above curve ! a
L2 fl(a) : ‘_?]
P Slope of the given curve ¥
;:}p+m.f'(cr}#0 | 2
E?Led]fyz—rz ------------------------------------ Slope of the normal "'z = o
Let = :
de  2xv my 20 (”"'1;'”12}
. 2 7 :
[_3J _[l] —(a’ 1)
at | —,— | slopem = = .
272 143 & -1
’ 2.5 : <0
| 2 2 L g
3 1 L2
——= : -1)<0
— 4 4 2)213{ JZ/ = I Ea(a )
VB OA B3 a(a+1)(a-1)<0
0 sas(mUl
: Equation of normal
\E 1 90. ix ecc-sf _]I. esmr AT x—l::*r—[l
y——=- 3[1-—-} . &'(sint+cost)
- m= =1
2 Z i ¢’ (cost —sint) ().
=\x+y=3 |
4 ___________________________________________________________ Slope of tangent = 1,
V= =Tan™ (sinvx \[_) iSlc:-pe of normal =1
aﬁ) cos ] . T
: — X | —
dx  1+sin \/_ J; . ".inclination of tangent = 4
I 3n

.:Taﬂgent is parallel to X — axis
Inclination of normal = 4

b _, e O e

;Z 91.

) Y =SIA ocus point P(hk ) p(h k)
j:’cus"/;=0 dy

: | Ezcus X

::;. sin+/ x =+] i

: i |

— tan "' (£1 — - I

Y= (* )__4 : Slope of normal oS

Equation of normal is

— - s EEERr RS- SESEEEEE ST SRS SR N SRR RS SRS AR SRR EE T w



: 1y
iyﬁk- cnsh( )

;J.r’hich is passes through (0,0)

-h
— cos h=—

E-'k - cosh

(h,k) lies on y =sinx

=k =sinh
sin’h+cos’ h =1
;kz'f'—lT:l

KA =k =ht =kt -k

. . 2 2 4
gfﬂcus isx =y —y

S22 p @B =(08),0 (@ By =)

t° -+t

t, —t

‘Slope of PO = =1’ +1t, +1

dy

é'.‘y :_1'3:::- ~d—x — 3_1_*2 (m)p :3.?2

S AP =3 =17 +11,-212=0

Q(—Zr,—Sf} B = =—8

rEras s das S R R —————
e i R L L N R

' Tangent parallel to x-axis = % =0

Differentiating given equation

& IJP—IE@
By w0 2y.—+ : dx _q
: dx y

 dy 20, 25/
—=0=3x"y +
 dx %

=10 ::]xzy3+2,r:ﬂ

: , . . ]
By option verification (—2, — lis r -
5 A J equired

L)
arr=m e
o
R

______________________________________

96. m ~J2e T

e I T T T,
_____

R T T T e e T T,

L -

‘equation : y—0 = _T}{.rwlj

x+y—1=10

;Area of Ale= 5 =

- E S S WA SR S e e e e e e R E P R E R S A S o =

dy

Horizontal tangent = - =0

;l(xl +1)—x(2x)
(x‘?+l)

Horizontal tangent = vertical normal

+0=0=x"=]1= x = +1]

= equation is X = *1

?Equatt'ﬂn of normal:

y-e=— (x-Vv2)
; 2e
:-'I+\?r§e;v=ﬁ(]+ezj
| . o

2(1ve) e

b (e
P

JEM



...............................

,Gwen curve y = sin X

dy

—— =CosX

(&Y
Idr)mm—ms.ll—(m]

riEqn of tangent y— vyl = cos xI (x
?{1} passes through (0, )

-y, =cosx, (0—x)

Y, — T =X, 008X,

[ —(2)

f:(.x],y]) lies on y =sinx
y,=sinx,|— (3)

.E(ZJ':+(3)E o ) 3=

2

:El(y]—:r'r}2+xf yl=x
(n-7) =x7(1-y})

E;Lﬂcus of (x1,yl) 1s

___________________________________

(2) ~22=-s=0m
(-29)

“C” value verify from options

[
sssssdssssarrrrerarr rEEEEREE R R R -

x1) — (1)

_______________________________________

Option(1) take C = (-5, 30)

30-6 24
; S
Slope of BC = - .
m,=m,
09 o ]+3 -----------------------
| 3 a —— (1)
F““ﬂn}’* 0 Giveny=1—(2)

Solve (1) & (2) ¥ =* |

;Pcrint of intersection (1, 1) (-1, 1)

g | (e
dx (11] Eirf'i"—l.i.

Eqn of normal at (-1,1)
y—1=1(x=1)

Eqn of normal at (1, 1)
*y— l=-1(x-1)
,}f—l—-x+l X—y=-2-—=2(3)
x+y=2-(4)

solve (3) & (4) x =0,y =2
3::::+2}5' 3(0)+?{2} 4

100. y—cnshx
Innrmal at (0, 1) 1s

y — axis whose eqn 1s

x =0

101. ;;;;ﬁ;;ew'

_____

__________________________________________________________

102:px+my+n=0.
x=a

1S a tangent to y=1f(x) at

:> Slope = ' (x) S
; m

_________



L EEC I
- - -
i

_________

_____________

103. }{“ZSH'It y=2cost
y=0
(xy)=(2,0)

Ex 2simt y =2cost
dx dv

=2cost = = _9g;
d.f dr sin¢?

x=2,

dy _ dy _
dx  dx

é ({;ﬁ;] 1
m=| — o
: dt ).~ 0

ésfﬂpeaf normal =0

éEguarfﬂH of Normal y—0=0(x-2)
' —=>y=0
104.Given

e 5 (1) &P(LD,m=-2

= (an

=-2 =bhe"’ =

2be"” 1 =b=-1

& from(l) =e*’ =] = &

Ca=1

%Naw 2a-

=l=a-1=log,l

------------------

1051y = cos(x+)
b =—sin[x+y)[] + EE]

=—si.n(x+y)[l —%j

b3 | —

1=sin(x+ y)

| T T
:-T"‘F]-':—:‘}JJ-_,—E”H_:”
! 2 ’)

l"--l|'3‘-1

]nﬁ';}':x‘—][._}-; +3II_30 .....
' oy
iz}x‘:311—201+l?_—_[}

x=1 I_]?’

3

17 x=1=y=-8
p=(1,-8).m=14
y+8=14(x—1)
h4x—4:22

Xy
122 3y
“Na %P

o 11
ixinter cept=—

m e m m S E e m e m M A mEEEAe e e m e mmmmmmm e mmma— =

—_——— = =

‘.!‘ —7!‘+? V :,r:__];_m

= x—y-17
X—y==3t+17T= 1= k -1'1
dx—Ty =4t —28+28-7¢°
4x =Ty =-3r +98

+ 28r+70

: ' 2
:41'—'?],!:-3 ) l?] +i_}8
5 L =3

: 'I-_ i 17 -
Ax—-Ty=-3 —y-l ] 4+ 08
: \ 0

: ,,
4= 72 =y —I?](l__h..}

a:b.



_________________________________

54-7'@:—%(-13)(1—‘—{?’]

| dx dv

v _.

47D 1

5 dx dx

. Wr}pe of normal ‘
- dy S

Lodx 8

(i) =8/5

\ax ),

::Eqn ofnormalis y-2= ——z-(x -1)

8y—16=-5x+5

S5x+8y—-21=0

a=5b=8,c=-21
m(a+b+c) = _?5(—8) =35

o m g e e e R M R e e S e e M M s e e e e e e B MN RN M W H BN N EN N B M N Em

8
x =8 yz.—2=32
b
x=2 J'J—=2::.‘>j,—'=2:a:
| X
?x=2 y=4

IEI,Pnint of intersection p(2,4)
E:Diﬁ'wrtxby(l}
%xly' +y.2x-3x" =0
=

:iDiffw rt‘x’ by(2)

Take integration
3

§y=3.%—5x+{:

;:.'.arzle,y=2
§2=1-5+c
c=6

. y=x—5x+6
;By verification
opt(3),(-2,8)

8 =-8+10+6
8=8

:Satisﬁed

_________________________________________________

e

g



