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31. (b) by?=(x+a)® = 2by. dy _ 3(x+a) = dy

2by?

dx dx
.. Subnormal = yd_y = i(x +a)?
dx 2b
- Subtangent = - - _
(ﬂ) 3(x+a)®  3(x+a)
dx 2by
3
%b (x+a)
— b 2
= ———-=—(x+9)
3(x+a)’ 3

. (Subtangent)? = %(x +a)?

4
and (Subtangent)? _ §(X +3)° gy

Subnormal 3 (x +a)? 27

2b

= (Subtangent)?> = constant x (Subnormal).

.. (Subtangent)? oc (Subnormal).

32, (@ JYx+fy-a;—+ Y o H__

24x zﬁd_x_’ dx

Hence tangent at (X, y)is Y —y = —ﬂ(x - X)

Ix

or Xy +YVx =%y (VX +4y )= yaxy

X Y

or m+\/g—\/;=1.

Clearly its intercepts on the axes are Jayx and \/5\/; .

Sum of the intercepts = \/5(\/; +\/§): Java=a.

33. (b) Clearly the point of intersection of curves is (0, 1). Now, slope of tangent of first curve m; = g
X

= (ﬂj =m, =loga
ax o1
Slope of tangent of second curve m, =

= m, =(ﬂj =logb
ax Jio 1)

m, -m, loga-logh
1+mm, 1+logalogb’

34. (a) Given y=6x-x2

Lotana =

ﬂ=6—2x
dx

Since, tangent is parallel to the line 4x -2y -1=0

dx

dy
dx

“ ﬂ=6—2x=_—‘;:6—2x=2:x=2

s

=b*logb



Put the value of x in (i), we get y =8
Hence required point of tangency will be (2,8).

35. (@ ax a1+ COSG)’(% =a(sinf)

do
dy
dy| _ dg __asing yl _
dx|,_= dx a(l+cos 0) L 0=7
2 de
- _ Y a
Length of sub-tangent ST = =—=a
dy/dx 1
dy

and length of sub-normal SN = yd— =a.l=a
X

Hence ST =SN.

2 1
36. (O X|z=_7==—71,
© xlz=2m"7

e - 3 dy 9sin? 6 cos _z-3

0-2 Zﬁ’dxgz%—ecoszesinﬁgzg 2

4
. . 3 -3 1
-. Equation of tangentis |y ———= |=—| X——=
( 22 j 7 ( V2 j
= 3ﬁx+2ﬁy=62 3x+2y=3ﬁ.
37. (b) Curve x+y=¢
Differentiating with respect to x

Xy _
1+ﬂ y+xdyJ dy=ye
dx dx dx 1-xe¥

dy
dx
Thishold for x=1, y=0.

38. (b) We have f(x)g(x)=1
Differentiating with respect to x, we get

=0=1-xe¥=0=1-x(x+y)=0

fg+fg'=0 . (@)
Differentiating (i) w.r.t. X, we get
fg+2fg9'+ fg"=0 .. (i)

Differentiating (i) w.r.t. x, we get
f”’g+g’”f+3f (s +3g”f’—

= (f9)+g(fg’)+ (fg’)+ (of)=0

m 39 " i ,
o

= —( ”,’ j( = ( +ijfg , [using ()]
f g g

- f,+3i:9,+i:f,_9_,:3(f__g_j.
f g g f f g f g
dn—l

an—l
l,=(n=-D4nl,; = I,-nl,_; =(n-1)!.

3g//

39. @) I,= [x"* +nx""log x]

40. (a) Giventhat x =sint, y=sinpt

dx dy
— =¢0st, — = pcos pt
dt dar -~ PeosP



dy _pcospt _ pyl-y?
" dx  cost J1-x2

Again differentiate w.r.t. x,

1 dy 2 1
pv1-x2. (2y)=L —pyl-y? — = (-2x)
d?y 2y1-y? dx 2y1-x?
dx? 1-x3)
(EPOCR AL S TP
dx? \/1 y? ax \/1 X2
dy o dy
1-x2)—L =- X—2=
( )dx2 Py X
d’y dy 2
1-x%)—> - x—= =0-
( ><)dx2 X TP
41. (c) Here V=%7rr3 and S=4ar?
dv 5 dr dr 40 5
= — =4 — = —= =—
dt dt dt  4m? 32x
d—s=8 d =87 x8x 5 10.
dt d 32r A
P
I 45
C X Q Y B
42. (a) Givencurve y2=px®+q .. 0]

Differentiate with respect to x, 2y. % =3px?

dy Bp[ j
3
3

. |dy

“|dx

3p
=—XxX—= 2p
2,3 2

For given line, slope of tangent = 4
2p=4 = p=2
From equation (i), 9=2x8+q =q=-7

2 1 dy .
43. (a =Zx34=x2 2L =2x?+x ... i
@ vy 3x +2x Ddx X%+ X 0]

Now tangent makes equal angle with axis
. y=45° or —45°

% = tan(+45°) = +tan(45°) = +1
X

. From equation (i), 2x? + x =1 (taking +ve sign)
= 2x2+x-1=0 = (2x-1)(x+1) =0

SoX = l,—l
2



44.

45.

(d)

(d)

From the given curve, when x=1, y=£.l+l.l=i+l=i and when x =-1,
2 38 24 12 8 24
1
__+_=__
6

Therefore, required points are l,i and —1,—1 .
2 24 6

Slope of the normal = -1
dy/dx
3z -1
= tan—=—"+-—
4 (dy/dx)g.s
;.Gyj =1, -~ f(3)=1.
aX )3 )
yi+3x2 =12y = 3y2.ﬂ+ ox=12. Y
dx dx
= d—y(3y2 -12)+6x=0= ﬂ=6—xz
dx dx 12-3y
dx _12-3y?
dy 6Xx
Since tangent is parallel to y-axis
dx

. —=0 = 12-3y>=00r y=+2.
dy y y

Then x = i% . At [+ i,— ZJ; the equation of curve doesn’t satisfy.
3

e

y

2 1
ZED+=a=
3( )3



