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Tangents and Normals Ex 16.1 Q1(i)
We know that the slope of the tangent to the curve v = £(x) is

- ) ~==(8)

And the slope of the normal is
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AR e
e

[ iy,

y -

dy 3w ?

Slope of tangent atx = 4 is
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Slope of normal atx =4 is
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Tangents and Normals Ex 16.1 Q1(ii)

We know that the slope of the tangent to the curve v = £ (x) is
dy
=f' —
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and the slope of the narmal is
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Slope oftangent atx =9,
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&lso, the slope of normal is
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Tangents and Normals Ex 16.1 Q1(iii)
We know that the slope of the tangent to the curve v = F{x) is

X- () ~(8)

and the slope of the narmal is
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— = — ---(B
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yo=xT—x
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Slope of tangent atx = 2 is

[95] =3.2%-1=11
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Slope of normal is
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Tangents and Normals Ex 16.1 Q1(iv)
We know that the slope of the tangent to the curve ¥ = £ (x) is

Y -—(4)

and the slope of the narmal is
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v = 2x % + 3 sinx
d_y= 4y + Icos s
e h's

So, slope of tangent of x =0 is

(a‘_y] =40+ 3cos0°= 3
2 ) on

And slope of normanl is



Tangents and Normals Ex 16.1 Q1(v)
We know that the slope of the tangent to the curve ¥ = £ (x] is

.
bl ()

And the slope of the normal is

1 -1
& " T e
ax

x=2a[8-5ind), y =a(l+cms8)

Mo,
dy
dy  do -3sing
dx E_ 3(1- cos8)
ol

Slope of tangent of & = —g
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Also, the slope of norm al is
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Tangents and Normals Ex 16.1 Q1(vi)
We know that the slope of the tangent to the curve v = F(x) is

d .
el ()

dnd the slope of the normal is

d " ()

¥ =acosta, W =asin® @
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Slope of tangent at & = % is
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also, the slope of normal is
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Tangents and Normals Ex 16.1 Q1(vii)
We know that the slope of the tangent to the curve ¥ = £ () is

d .
2= ) - (4)

dnd the slope of the normal is
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Mow, the slope of tangent at @ = g is
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Tangents and Normals Ex 16.1 Q1(viii)

We know that the slope of the tangent to the curve v = Fx) is
dy
A -—{a
Y i) (4)

and the slope of the narmal is

-1 -1
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¥ = [sin2x + cotx + 2]2

a‘_y = 2[sin2x +cotx +2) (2 COsS 24 — cuzeczx)
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Slope of tangent of x = % is
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Slope of normal is
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Tangents and Normals Ex 16.1 Q1(ix)
We know that the slope of the tangent to the curve v = F{x) is

X- () ~(8)

And the slope of the normal is

% + 3y +y2 =5
Differentiating with respect to x, we get
dy dy

2 +3—+Zy —=10
e aw
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= E[S+2yj=—2x
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So, the slope of tangent at [1,1) is
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The slope of normal is
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Tangents and Normals Ex 16.1 Q1(x)
We know that the slope of the tangent to the curve v = £(x) is

T —(#)

And the slope of the narmal is

-1 -1
—— = -—-(B
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Differentiating with respect to », we get
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o
¥ +de
.
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Slope of tangent at (1,6) is
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Tangents and Normals Ex 16.1 Q2

Differentiating with respect tox, we get

ay ay
y+xdx+a+bdx—tl
ay
ay b= -
= dx[x+ ) [a+y]
_ g‘_}a=—|1a+yj
o b's X+ 5
Slope of tangent = @y =ﬂ=2 [given]
o wal, pal H+1
= —[a+1j=2b+2
= 2h+3=-3 sl

Also, |:1, lj lies on the curve, so x = 1, v = 1 satisfies the equation

XY 4+ 3w+ hy =2

l+z+b=1"2
= a+b=1 ———(iij

I

Solving (i) and [ii), we get
a=5, b=-4
Tangents and Normals Ex 16.1 Q3



YWe have,

v o= x t+ax +b ===}

¥-vw+E=10 -—=[ii]
Mo,

Point (lj—ﬁj ligs on (ijj S0,

-BE=1+a3+h
= s+h=-7 ———|:iii:|
Also,

Slope of tangent to (i) is

d—y= i+ a
by

G'y]
= —_ =3d+3
[dX [1,-8)

And slope of tangent to (i) is

ay
i
ax

Accarding to the question slope of (i) and (i) are parallel

I+2=1
= g=-2
From [iii)
b= -E
Tangents and Normals Ex 16.1 Q4
We have,
vo= x 3w -—={i}
Slope of (i) is
Y 3?3 -—-1ii}
(wl'y
&lso,
The slope of the chord obtained by joining the points [1,-2) and (2,2) is
22_—? [SIDpe %}
=4

sccording to the question slope of tangent to (i) and the chord are parallel

wi-3=4
= W=7
= X=iz
3
Fru:um[ij
>
=+ - F3,]-
v-sfwa]
_2 |7
=4 — |—
33

Thus, the required point is

Ny
3 33



Tangents and Normals Ex 16.1 Q5

The given equations are
vo= x? - 2x? o 2x -—=i}
¥ o=2x -3 -—={ii)

Slope to the tangents of i) and (i) are

W ax?_ax-2 ~—= (i}

e

aw ,
and v 2 —=[iv]

scoarding to the question slope ta (i) and (i) are parallel, =o

o4 -2=2

= I - dx-4=10
= Wi-Bx+2x-4=10
= Iw(x-2)+2(x-2)=10
= (Bx+2)(x-2)=10
= X=£Dr2

3
Fram (lj

4

y=§ or -4

Thus, the points are

{i, iJ and [2,-4)
K] 27

Tangents and Normals Ex 16.1 Q6



We have,

we = 2x? ===}

Differentiating (i) with respect to x, we get

ay 2
2y = Ax
ya‘x

dy _ 3x° —{ii)

According to the question
—=23
¥
= T = - (i}

From (i) and [ii)

z
[xz) =257
= xY_ox¥on
= X3(x—2j=D
= =002
If x =0, then
dy _ax® _dy _
dx v e

Wwhich is not possible.

wo=2,

Putting x = 2 in the equation of the curve v? = 2x

Hence the required pointis (2, 4)
Tangents and Normals Ex 16.1 Q7

a2

, we gety = 4,



We know that the slope to any curve is z—y = tan& where & is the
I

angle with possitive direction of x-axis,
M o,
The given curwve is

Xy +4=0 -—=[i)

Differentiating with respect tox, we get

dy

Y +XE =0

d_y _-¥ r
= = (i}
Also,

dy .

e tan 45° =1 -=={iii}

From (i) and [iii)

Y.

»
= Xo= -y -==[iv]

From (i} and [iv), we get
z

-y +4=0
= ¥ =xZ
N =F2

Thus, the points are

(2,-2) and [-2,2)
Tangents and Normals Ex 16.1 Q8
The given equation of the curve is

= ()

Slope of tangent to (i) is

ay .
A —
» X (i}

dccording to the guestion

e :
v -—={iii) [Slope = »-coordinate |
From [ii} and [iii)

2 =X
= ¥=0%yy=20

Thus, the required point is(0,0)
Tangents and Normals Ex 16.1 Q9



The given equation of the curve is
z

%P4yt oEx -4y +1=10 -—{i)
Differentiating with respect isx, we get

2X+2yg—i—2—4d—y=lj

(s
ay
“Y foy-4)=2-2
= a‘xliy ) e
@y _2(-x) (il
dx 2y -2)

according to the question the tangent is parallel to x-axis, so & = 0°

Slope = tan& = tan0® = 0 - — —{iii)
From (i) and (iii}, we get
1-x_ 0
¥=-2
= 1-x=20
= w=1
fram (i)
v =04

Thus, the points are (l,lilj and (1, 4:|
Tangents and Normals Ex 16.1 Q10

The given equation of curve is

-2 —0)
_ay T
Slope = e 2 (i}

&= per question
slope = tan45° =1 === {iii)

From (ii) and (i}, we have
2x =1

Thus, the required pointis

53

Tangents and Normals Ex 16.1 Q11



The given equation of the curve is
v =3x%-9x +8 — i

e ..
= =2 —6x -9 —_
ope — X (it)

A5 per question
The tangent is equally inclined to the axes

o= E ar i
4 4
Slope = tan&
= tanZ or tan|ZZ
4 4
=lor -1 === iii]

Fram (i) and [iii}, we have,

ow—-9=1 ar o -9 =-1
5 4
= N== ar N ==
3 3
So, fram i)
y—4 ar y—4
3 3

Thus, the points are

5 4 4 4

— = or | =, =

533
Tangents and Normals Ex 16.1 Q12
The given equation are

v o=2x%-x+1 -=={i)
¥y o=3x+4 === [ii]

Slope to (i) is

dy
e 4w -1 -==[iii}

Slope to [ii} is

-3 — (i)

2o

dcoording to the guestion

4x -1=73
= x=1
Thus from i)

yo=2

Hence, the pointis [1,2).
Tangents and Normals Ex 16.1 Q13



The given equation of curve is

v =3x7+4 -=={i)
dy ..
Slope =y = — = Bx ——=[ii
P iy |: )
M 0w,
. -1
The given slope iy = s
We have,
T . -1
tangent to (i) is perpendicular to the tangent whose slope is =
iy = = -1
= B ::-c_—1=—1
B
= H=1
Fraom (i)
W=7

Thus, the required pointis [1,7).

Tangents and Normals Ex 16.1 Q14

The given equation of curve and the line is
x*+yp® =13 -1}

and  2x+3p =7 -—={ii)

Slope = my for (i)

dw —x
my === " -=={[iii}
Slope = my for (ii)
dy -2 .
my =P L2 —(v)

According to the question

m1=|"'|"'|'2
- -2
= - =
¥ 3
= x—Ey
3
From (|j
4z, .z
— + 13
g}” ¥
p
= 13" 43
=]
= ¥ o=I3
x = xZ

Thus, the points are [2,3] and [—2,—3].

Tangents and Normals Ex 16.1 Q15



The given equation of the curve is

23%y = x % - 3ax? =i
Differentiating with respect to x, we get
25% Z,i = 3x% - Bax

Slope my = j—i = 2;—2[3;(2 - Euax] ——=[ii}

Also,

Slope my = Z‘i = tang
iy

= tan0® =10 [+ Slope is parallel to x-axis|
=Mz
1 2
= 25—2[3;( - Euax] =0
= I [x-23]=0
= ¥ =0a0or 223
Fraom [|j

w=0o0o -2z

Thus, the required paoints are [0,0) or [23,-23).
Tangents and Normals Ex 16.1 Q16

The given equations of curve and the line are
Y=xZ-4x+5 -==i}
2¥ +x =7 -=-{ii]

Slope of the tangent to (i) is

ay
m1=a=zx—4 === {iii)
Slope of the line [ii} is
@y _-1 i
My =—-=— (iw]

We have given that slope of (i) and (i) are perpendicular to each other.

. iy =i = -1
-1
2x -4l —|=-1

= [2x J{EJ
= -2 +4=-=2
= N =3
Fram (|j

y =2

Thus, the required point is (3,2).
Tangents and Normals Ex 16.1 Q17



2

2

Differentiating %+;—5= 1 with respect to x, we get

BL2y dy

2 25 dx
ar dy _-25 %

dx 4y
(Mow, the tangentis parallel to the » - axis if the slope of the tangent
is zero,

2SR g
4 ¥
This is possible if » = 0,
2 2

Then *—+¥ -1 forx=0 gives 1,.f2= 25
4 25

s w=15
Thus, the points at which the tangents are parallel to the » - axis are
(0,E) and(0,-5].

(i) Now, the tangent is parallel to the y - axis if the slope of the norm al

is zero,
4y
CE
This is possible if v = 0,
2 z2

2

Then 2+ ¥ -1 for y =0 gives x° =4
4 25

s =12

Thus, the points at which the tangents are parallel to the y- axis are
(2,00 and[-2,0].

Tangents and Normals Ex 16.1 Q18

The equation of the given curve is x>+ —2x — 3 =0

On differentiating with respect to x, we have:

2x+ 21d—1 2=1
cly
av
p——=1-x
iy
dv 1-x
cx v

Now_thetangents are parallel to the x-axis if the slope of the tangentis 0.

Lt Y PR Y SR

¥
But,x!+3?—2x—3=0forx=1.

= .J"I: = _]. = V= +3

Hence, the points at which the tangents are parallel to the x-axis are (1, 2)and (1, —2)



(b)

MNow, the tangents are parallel to the x-axis if the slope of the tangentz iz 0
¥ g

1-x

F=0
But,
' +y? =2x-3=01for y =0
¥ -2x-3=0
r=-13

Hence, the points at which the tangents are parallel to the y-axisare,
(-10),(30)

Tangents and Normals Ex 16.1 Q19

The equation of the given curve ismxi+~fg =1.

On differentiating both sides with respect to x, we have:

2 20 dv

9 16 dx

:bﬁﬁ —lox
de 9y

16
(1) The tangent is parallel to the x-axis if the slope of the tangentisie 0 !

9y =), which is
possible if x =10,

2 2
'I'henz%--;—%g:] forx=10

=y =162 y= 44

Hence,_the points at which the tangents are parallel to the x-axis are



(0. 4) and (0. — 4).

(ii) The tangent is parallel to the y-axis if the slope of the normal is 0, which
-1 _ ‘;_IJ_-

= ={=yv=10.
Ci6x| tex
9y

gives

= x=13
Hence, the points at which the tangents are parallel to the y-axis are

(3,0) and (— 3, 0).
Tangents and Normals Ex 16.1 Q20
The equation of the given curve is y = 7x° + 11.

v

dy =21x"

The slope of the tangent to a curve at (xg. 3g) is—d :| -
x
I:"'u-."u}

Therefore, the slope of the tangent at the point where x = 2 is given by,

dv 2
— =21{2) =84
'Iir}r——: ( ]

Itis observed that the slopes of the tangents at the points where x = 2 and x = —2 are equal.

Hence, the two tangents are parallel.





