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CBSE Class-12 Mathematics
NCERT solution
Chapter - 6

Application of Derivatives - Exercise 6.3

1. Find the slope of tangent to the curve V= 3 _w;“" —dyat yv=4

Ans. Given: Equation of the curve V= It — Ay . 1)

day C
Slope of the tangent to the curve = Value of — at the point | x, v |
ax ' '

D _3(4F)—4=124 -4

ax

.. Slope of the tangent at point x =4 to the curve (i)

= 12(4) -4 =768-4="764

] r—1
2. Find the slope of tangent to the curve 1 = x=2at x=10
J S
x— 4
. . xX— .
Ans. Given: Equation of the curve v = —— .......... (1)
“ P |
xX—4

. . d . o .d .
o x=2)—(x-1)—-[x-1)—(x—-2)
Eﬁh;: 1 S y Y S
ﬂl-_'ll_" [ e jl..
(x—2)—(x—1)
(2-2)
-1
= - T e (ii)
[x—2)
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.. Slope of the tangent at point x =1() to the curve (i)

-1
(10-2)°

3. Find the slope of tangent to the curve V= f —x+] atthe given point whose x—

coordinate is 2.

Ans. Given: Equation of the curve V= vt ] @)
ay 1

L =3
ax

.. Slope of the tangent at point x = 2 to the curve (i)

=3(2) -1=12-1=11

4. Find the slope of tangent to the curve V= _TE —3x+ 2 at the given point whose x—

coordinate is 3.

Ans. Given: Equation of the curve V= [ DY B (1)
ay 1

=33
ax

.. Slope of the tangent at point x = 3 to the curve (i)

= 3(3)7 =3 =27-3=24

. 2 R e
5. Find the slope of the normal to the curve = gcos™ &, v=asin’ & at & =—.

Ans. Given: Equations of the curves are » = g .:.,-_-.53 F.v=a 5iﬂ3 g
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dx ad 3 ay d ;. 3
. —=a—/|cosf| and —=ag—(siné|

dé  dé ' de
. 2 d o, : o d o
=a3|cosf ) —(cosé ) and a3(sinéd |" —( sin &
3 E allg. E 5 E HIS. -

e av

= —3acos  @sin @ and —— =3gsin” Gcos 8
d8 d8

. dv_dv/df _ 3asin’Bcosf

dv  dv/df —3acos fsind

_ —sin &  —tan @
cos &

A
". Slope of the tangent at & = I

Il
I
d
I
I
—b

6. Find the slope of the normal to the curve »=1-— gsin 7, v ="hcos E at & =

Ans. Given: Equations of the curves are x=1—gsin & and =5 .:.:.5: &

g E—EI acos& andﬂ—b—[msé‘]
dé d& de
ﬂ_lr =—gcos& and E—.’;1 2cos Eicnﬂﬁ——”b cos & sin &
a8 a8 a8
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dv _av!/dt —lbcos&sind

dx dx/dé —acos &
o
b
= —sin &
a
i
". Slope of the tangent at & = —
2b . T 25
= —sin—=—
a 2 a
T
And Slope of the normal at & =—
-
I B
m  2bla
_—a
2

7. Find the point at which the tangent to the curve 1 = x° —3x" —9x+7 is parallel to

the x— axis.

Ans. Given: Equation of the curve V= _r: -3 _1;: —Qx+7T . 6]
dy .
— =3x" —6x—9
ax
. . . .oay
Since, the tangent is parallel to the x — axis, i.e,, — = 0
ax
S 3xt—6x-9=0

= ¥ —-2x-3=0

= (x—3){x+1)=0
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= x=3 x=-—1
From eq. (i), when x =3,

y=27-27-27+7=-20
when x=—1, y=-1-3+9+7=12

Therefore, the required points are (3, —20) and (—1,12].

-

8. Find the point on the curve y=|x—2)"

at which the tangent is parallel to the chord

joining the points (2, 0) and (4, 4).

Ans. Let the given points are A (2, 0) and B (4, 4).

4—

-
e
[ ]
I
fd
—

Slope of the chord AB =

.

o

Ay
|
b

Equation of the curveis v =|x—12)
. Slope of the tangent at | x, V|

=2 _2(x-2)

ax

If the tangent is parallel to the chord AB, then Slope of tangent = Slope of chord
= 2(x-2)=1

= x=23

Therefore, the required point is (3, 1).

9. Find the point on the curve 1 = % —11x+45 at which the tangentis v =x—11.
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Equation of the tangent v=x—11.......... (ii)

= x—1v-11=0

ay 7
From eq. (), —=3x" —11
ax

= Slope of the tangent at | x_1']

—-a -1
But from eq. (ii), the slope of tangent = — = —1 =1
Ii:.| —_—
St -11=1
= x' =4
= x=1l

From eq. (i), when x=2, v=8-22+5=-0
Andwhen x=-21, v=—8+212+5=10

Since [ —2.19 does not satisfy eq. (ii), therefore the required pointis [ 2. —9 .

10. Find the equation of all lines having slope —] that are tangents to the curve

1
V= x=1
x—1
. . 1 . -1 .
Ans. Given: Equation of the curve 1= 1 =[x—1) .. @)
— . .
av o . L., 1 d . .
Soo—=-1x-1) —(x—-1]
B b h L .
-1 L
= [—ll = Slope of the tangent at | x_ 1 |
e Ak,
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But according to question, slope = —1]

= (x-1) =1
= x-1=%1

= x=1+l=2o0r x=1-1=0

|

2-1

From eq. (i), when x=21. v =

=1

1

Andwhen x=0, y=——=-1

0-1
". Points of contact are (2, 1) and ['_[:I= —1_'|.

And Equation of two tangents are 1 —1=—1 ['_ xX— Z_II

=x+y—3=0and

v=(-1)=-1(x-0) = x+y+1=0

11. Find the equations of all lines having slope 2 which are tangents to the curve

1
V= XE S
x—3
. : 1 . =1
Ans. Given: Equation of the curve 1 = =|x—3]
:II:-_3 3 E
adv . =2
—=(-1)[x-3)
e - :
-1 S
= [— = Slope of the tangent at | x, 1|
x—3) -
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But according to question, slope = 2
-1
[I—3T

. e |
— [_ r—3 _| = — which is not possible.

Hence, there is no tangent to the given curve having slope 2.

12. Find the equations of all lines having slope 0 which are tangents to the curve

1

y=—

x —2x+3

. . ] .
Ans. Given: Equation of the curve 11 = ——— .......... 0y
x —2x+3

av  d7; =17
.- T =—_|[_"|."‘_2.-'|."+3'| |

ax axl’ - d
= —(x*=2x+3 'I_‘ i 2.1’—2:I

—2(x—-1)

| —2x+3|

But according to question, slope =0

M E
— — =0
| x* —2x+3]
= —2(x-1)=0
— x=1
From eq. (i), y:#zl
1-2+3 2
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-

¥ 1 \
Therefore, the point on the curve which tangent has slope 0is | 1. Y | ;

-
S -

1 . .
. Equation of the tangentis v —— = O x—1)
1
= y——=10
2
1
= V=—
2

= -
i T4
-

13. Find the points on the curve il + L 1 at which the tangents are:

9 16

(i) parallel to x— axis

(i) parallel to } — axis

- -
s -

Ans. Given: Equation of the curve L+l_ =1 o 6}
9 16
2x 2vdy
— ——=0
9 16 &
2} ﬂ:L 2_.,:-
= = =
16 dx 9
al'.L.
= 18y —=-31x
ax
dyv —31x -—léx .
= — = =— (i1)
dx 18y Qv

(i) If tangent is parallel to x — axis, then Slope of tangent = 0
-I'.'f-l-'
— =0
ax
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—16x _
9y

w

— 0

= x=10

-
=g

v

16

. From eq. (1),

=1
= ' =16
= =14

Therefore, the points on curve (i) where tangents are parallel to x — axis are () _+4].

(ii) If the tangent parallel to } —axis.

—> Slope of the tangent = +uc

al'.L.
= — =T
ax
de
= % =0
.. v
. Fromeq. (ii), ——=10
—16+
= v=I0

-

-

. From eq. (1), '1‘_=1
a

= x' =9

== x =13

Therefore, the points on curve (i) where tangents are parallel to } —axis are [ +3_0] .

14. Find the equations of the tangent and normal to the given curves at the indicated
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points:

() v=x —6x +13x" —10x+5 at(0,5)
() y=x" —6x +13x" —10x+5 at(1,3)
(iii) y =" at(1,1)

(iv) y=x" at(0,0)

(V) x=cost.Vv=sint atf=_
1
Ans. (i) Equation of the curve y = x* —6x +13x —=10x+5

A 427 18 +265%—10
ax

HLL.
slope of tangent = — at (0, 5)
ax

=4(0)°-18(0)" +26(0)~10=-10 =m (say)

.. Slope of the normal at (0, 5) is _—1=__1=i
m  —10 10

. Equation of the tangent at (0, 5)isy — 5 = —10(z — 0)
= y—5=—10zx

= 10x+yv=35
And Equation of the normal at (0, 5)is v—5=—{ x—0|

= 10y-30=x

— x—10v+30=0
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(ii) Equation of the curve y = o Byr 13 —10v <5

-I'.T;L'

ax

=4 —18x* +26x—10

lﬂLL'
slope of tangent = — at (1, 3)
ax

=4(1)° ~18(1)+26(1)-10=4-18+26-10 =2 =m (say)

-1 -1
.. Slope of the normal at (1, 3) is — = —
m 2

.. Equation of the tangent at (1,3)is y—3=2(x—1]

L
Il

yv=3=2x-12

—
=

| R
=

v=2x+1

And Equation of the normal at (1, 3)is y—3 = —( x—1)
‘-r 3 E

= 2v—6=—x+1

— x+2y-7=0

-

(iii) Equation of the curve y =" .......... (1)
ﬂil.-' 5

Ry P
ax

ai.L.
slope of tangent = — at(1,1)

ax

= 3|'1:|: =3 = m (say)
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-1 -
.. Slope of the normal at (1, 1) is — = —
m

~. Equation of the tangent at (1, ) is y—1=3(x—1]
= y—1=3x-3

= v=3x—1

And Equation of the normal at (1, 1) is y—1= — (x—1)

= 3y—3=—x+1

= x+3y—4=0

(iv) Equation of the curve y=x" ......... (i)
ail-.
— =1x
ax

adv
slope of tangent = — at (0, 0)
ax

= 1x0=10=m (say)
. Equation of the tangent at (0, 0)is y—0=0(x—0]
= v=_0 which is equaion of x-axis
thus normal at (0, 0) is } —axis.
". equation of normal is
x=0
(v) Equation of the curves are x = cos?¢, v =sin ¢

 dx .
. —=—sint and —
at at

[

=COsT

Material downloaded from myCBSEguide.com.

13/28


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

dv _ayv/dt  cost

—=——=———=—C0ot7¢
ax  ax'/at  —sint
Slope of the tangentat t = — = —cot — =—1=m (say)
4
- T, -1 -1
. Slope of the normalat f = — is — =— =1
4 m -1
" Point (x, ) = (cost.sinz)
oo . @)
= n:u:n5—=5111: |
B .-'-. 1 1 l\..:
| J:T ﬁ !
_ . . 1 [ 1)
. Equation of the tangentis v —— =—1 x——
R A

= Xt+y=

-

1
E+

= x+1=42

-

And Equation of the normal is 1 —

15. Find the equation of the tangent line to curve V= v+ — 2v+ 7T whichis:

(a) parallel to the line 2x—1+9=10
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(b) perpendicular to the line v —15x =13

Ans. Given: Equation of the curve 1 = _w;: -2

2x+7 . @)

&LL.
". Slope of tangent= — = 2x—2 ...... (ii)
ax

-a =2
(a) Slope of the line 2x—y+9=01is —=——

=—=1
b -1
.. Slope of tangent parallel to this line is also = 2
. Fromeq. (1), 2x—2=2
—= x=2
o, Fromeq. (@), v=4—-44+7=7
Therefore, point of contact is (2, 7).
. Equation of the tangent at (2, 7)is y—7 = 2(x—2]|

= y—T=2x—-4

= yv—2x—3=10

(b) Slope of the line —15x+ 3y =13 is % _ —(=15) -

3= m
b 5
: . : .- -1 -1
.. Slope of the required tangent perpendicular to this line = — = ?
"
: . -1
~. Fromeq. (i), 2x—2=—
= 6x—6=-1
5
= X=—
6
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25 5 _
. Fromeq. (i), yv=———+7
36 3
25-60+252 217
36 36
(5 217)
Therefore, point of contact is | — . |-
6 36 )
217 =17 &Y
36 3l 6)

.. Equation of the required tangent is 1 —

= 31—
12
217 5
= x+3v=—-+—
126
217+10 227
12

D)

= x+3y

= 12x+361 =227
16. Show that the tangents to the curve V= T f +11 at the points where =2 and

= —2 are parallel.
Ans. Given: Equation of the curve y =7 v +11
Y 21y

Slope of tangent at ( x, 1] =
' S ax

At the point x = 2 Slope of the tangent = 21 [' 2'|: =2]1=x4=84

—2. Slope of the tangent = 21 -2 |: =21x4 =84

16 /28

At the point x
Since, the slopes of the two tangents are equal.
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Therefore, tangents at =2 and x = —2 are parallel.

17. Find the points on the curve y = v at which the slope of the tangent is equal to the

} —coordinate of the point.

Ans. Given: Equation of the curve 1 = s 1)

Slope of tangent at | x, 1/

According to question, Slope of the tangent = ' — coordinate of the point
Lt =x

= 3x'—x =0

= x" (3-x)=0

= =0 or3—x=0

— x=0or x=3

". From eq. (i), at x =0, ¥ =10 The pointis (0, 0).

And From eq. (i), at x =3, v = 27 The point is (3, 27).

Therefore, the required points are (0, 0) and (3, 27).

18. For the curve y =4 v =2 _1;5= find all points at which the tangent passes through the

origin.
Ans. Given: Equation of the curve 1 = 4 _1{: -2 _1;5 .......... @)

Slope of the tangent at | x, 1| passing through origin (0, 0)
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v ,
Y =12x" —10x"

ax

y—0
x—10

v

= = =12x* -10x"

N
= y=12x —10x

Substituting this value of 1’ in eq. (i), we get,
12 —10x =4x° —2x°

= 8 — 8 =0

=

= 85 (1-x" | =0

= 8 =0 or1—x* =10
= x=[0 or x=41

" Fromeq. (i),at x=0_ v=10

I
.
I
[
I
[

From eq. (i),at x=1, v
Fromeq. (i),at x=—1, v=—4+2=-1

Therefore, the required points are (0, 0), (1, 2) and | —1.—2].

19. Find the points on the curve 4+ J,-: — 2 —3 = () at which the tangents are parallel

to x — axis.
Ans. Equation of the curve _1;: + J,-: — 2 =3=0 ceeerreen. 6]
&LL.
L lx+2yv—-2=10
ax
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ﬂl-.L.
— =) [tangent is parallel to x — axis]
ax

l—x

=0

v

= x=1

. Fromeq. (), 1+ =23

I
=

:;,;L:z_-l_

= y=112

Therefore, the required points are (1, 2) and ['_l= —2_]_

20. Find the equation of the normal at the point | am® ) ant’ .'I for the curve ._-;:L-: =

-

Ans. Given: Equation of the curve .;;:L-: =X creereens 1)

[FE]

.. Slope of the tangent at the point | an’ .am
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] 3['4:1??-;:']: ] 3_}??

2a.am

LEE]

.. Slope of the normal at the point | an’ L am

2
Im

[FE]

Equation of the normal at | gmi*, awi” |

-

= v—am =:[-.T—c1fi‘?’f:-]

= 3my—3am’ = 2x+2am’
= 2x+3ny—2am” —3am’ =0
= 2x+3my—am® | 2+3n° |=0

21. Find the equations of the normal to the curve V= _'f': + 2+ 4+ 6 which are parallel to

theline x+14y+4=10.

Ans. Given: Equation of the curve V= _1;3 +2v+6H .1

Slope of the tangent at | x_1']

av .
= —f:h" +2
ax

But Slope of the normal (given) = —
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-1 _ -1

3y 42

= 3x'+2=14

= 3x" =12

= x'=4

= x=11
v=8+4+6=18

.. From eq. (i), at x
at x=—2, v=—8—-44+6=-6

Therefore, the points of contact are (2, 18) and | —2. —£]

.. Equation of the normal at (2, 18)is v —18 = - (x—2)

= 14v-252=—x+2

= x+14y-254 =0

And Equation of the normal at (-2, —6]is y+6=—[ x+ 2]

= l4v+84=—x-2

= x+141+86=0
22. Find the equation of the tangent and normal to the parabola J,-: =4 at the point

|at”, 2at).
=dax ..

Differentiating eq. () w.r.t x
21/28
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= lyv—=4a
ax
ar 4 2a
— ==
dc 2v 1
: . 140 2a 1
. Slope of the tangent at the point | at”, 2at| = — ==
' o 2Qar ot

". Slope of the normal = —¢

" Equation of the tangent at the point | ¢, 2at |

= w=x+at
And Equation of the normal at the point |az”. 2ar |
- y=2ar=—t(x—ar’|

w

= i+ yv=2at+ar

23. Prove that the curves = J,-: and x' = K cut atright angles if g/ =1
Ans. Given: Equations of the curves are x = J,-: ..... @) and xy=Fk.......... (ii)
Substituting the value of x in eq. (i), we get * y =k

= y=iA

Putting the value of V' in eq. (i), we get x =| JEL}{ | = ,U(
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Therefore, the point of intersection | x, 1| is = | AKA}{ | .......... (iii)
. - . ay
Differentiatingeq. @ w.rt x 1=21—
ax
a1 .
= — = — =M (iv)
dx 2y
Differentiating eq. (i) w.rt x x—+1 =0
ax
qdr -V
L V)
ax x
According to the question, mzm, = —1
1 /=)
= |~ =1
vl ox )
1
= =1
2x
= 2x=1

— :_A_:/_é -1 [From eq. (iii)]

— 8}~ =1 [Cubing both sides]

2 2
24. Find the equations of the tangent and normal to the hyperbola % — L —1 atthe
a b2
point | x,. v, |.
Ans. Given: Equation of the hyperbola L _2 .ﬂ =1 63)
a b
g - Vs
2X &V )
—_— _—i = I:I
a0 ax
23 /28
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— —.— = -
b dx a
-ﬂil.-' b*-'l.-
= = — (i1)
ax 4ay
) . .. bx
. Slope of tangent at | x., 1. | is ——
' Cay;
i : ; - bix, . :
. Equation of the tangent at | x,_ V.| is v — 1, = ——|x—x, |
: : av, :
;b 2
= WV~ = — o — x|
a
S S L e S
= = -
b b a  a
X, WV, Xo Vi
= s =T e (iii)
a b a b
. - R . M Ve
Since | x., 1., | lies on the hyperbola (i), therefore, - -~ —]
a b
e L
From eq. (iii)), — —=—=-=1
2 3
. : —ad ¥,
Now, Slope of normal at | x._ v, | = ———
' ' b x,
2

.. Equation of the normal at | x., v, | isy —yo = = X (x — x0)
L W TR J’.O

= bxy — b xy, =—a‘yx+ta xy,

= blx, (y—¥,) =—a'y, (x- %)
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Dividing both sides by a”5%x, v,

Y=V, [-.-T_ A .-l

ay b x,

25. Find the equation of the tangent to the curve V=n {3 —2 which is parallel to the

line 4x—2y+3=10.

Ans. Given: Equation of the curve V=~ 3v—=2 1)
_ @ d, 1
. Slope of the tangent at point | x, v | is — =—(3x—2)2
' Coax  ax '
1 3 (ii)
= — =T . ii
24J3ix-2
. -a —4
Again slope of the line 4x—21+3=0is —=—=2........ (iii)
b =2
A ding to th ti ’ 2 [Parallel lines h lope]
ccording to the question, —s==== = & [Parallel lines have same slope
24J3x-2

= 4f3x-2=3
= 16(3x—2)=9
= 48x—32=9
= 48x=32+9

— 48x =41
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41
= X=—

48

. Fromeq. (), v=

P
16

_ fa1-32 {9 3
16 V16 4

(41 37
Therefore, point of contactis —_ — | .
4874 )
, , , 3 41
". Equation of the required tangentis v —— :j_ I_E |
3 41
= 1——=1x——
4 24
L3 4
= V=Xt ———
4 24
., 18-41
—= V=X
24

= 24y =48x-123

= 48x—-24v =13

Choose the correct answer in Exercises 26 and 27.
26. The slope of the normal to the curve y=2 _1;: +3ginx at y=10 is:

A)3
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(B) !
3

©) -3

(D) !
3

Ans. Given: Equation of the curve V= Ty L3 e, (1)

. . .oay
" Slope of the tangent at point | x, 1| is — =4x+3cos x
' ' ax

. Slope of the tangent at x =10, 4 ['_L']_'I +3cos =3 =m (say)

-1 -1
.. Slope of the normal = — = —
m 3

Therefore, option (D) if correct.

27. The line v = x+1 is a tangent to the curve J,-: = 4~ at the point:
A @1,2)

®B) 2,1

© (L-2)

D) (-1.2)

. Slope of the line v =x+1
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= x—y+1=0is = =" =1......ii)
pb -
2
From eq. (ii) and (iii), — =1
v

= v=1
o Fromeq. (i), 4 =4x
= x=1

Therefore, required point is (1, 2).

Therefore, option (A) is correct.
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