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[MATHEMATICS]

61.
        
   

dy dy dxSlope of the tangent
dx dt dt

 
 

a( sin t cosec t) cot t
acos t

 
  

 
2d 1 t 1note that (log tan(t / 2)) sec . cosec t

dt tan(t / 2) 2 2
62. Given y = ax3 + bx2 + cx

   2dy 3ax 2bx c.
dx  At (0, 0), slope of tangent = tan 45º = 1  c = 1. At (1, 0), slope of tangent

= 0 3a + 2b + c = 0. Also, when x = 1, y = 0 therefore, 0 = a + b + c.
63. The two curves are x2 = u .....(1)

and x = y2 .....(2)

From (1), 
dy2x
dx  and from (2),

  
dy dy 11 2y
dx dx 2y

  
dy dy 11 2y
dx dx 2y .

 Slope of tangent to (1) at (1, 1)
= 2 × 1 = 2
and slope of tangent to (2) at (1, 1)

 

1 1

2 1 2
.

If  is the required angle of intersection, then 


         
  

1

12 3 32tan tan1 4 41 2
2

64. Given curve is 
          

n nx y 2
a b

diff. w.r.t. x, we get
 

          

n 1 n 1x 1 y 1 dyn n 0
a a b b dx




 

   
 

n 1
dy b xb
dx a ya

Hence, slope of tangent at  
b(a,b)
a

 Equation of tangent at (a, b) is

   
by b (x a)
a

65. The curve y = be-x/a meets y-axis, where x = 0,
i.e., where y = b. So, the given curve meets y-axis at the point (0, b)

Also,
    

 
x/ady 1be

dx a

 Slope of tangent at (0, b) is   0b be
a a

Hence, the equation of tangent at (0, b) is
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       
by b (x 0) ay ab bx
a

     
x yay bx ab 1
a b

66. For tangent parallel to X-axis, we should have

   
 

dy dy dx0 0 and 0
dx d d


        

d sin23 0 3cos2 0
d 2

 
 

    2
2 4

67. (1, 1) must lie on both the curves, in particular (1, 1) lies on ay + x2 = 7
Hence, a × 1 + 12 = 7  a = 6

68.

Man

Lamp
post

6m

P

Q

OyNxM

Let at any instant of time t, the distance of man from lamp post be x and the length of his shadow be y, then



6 2

x y y
(By a property of similar triangles)

 3y = x + y

 
1y x,
2  diff. w.r.t. t, we get

 
dy 1 dx 1 (6 km/hr)
dx 2 dt 2

 Length of shadow is increasing at the rate of 3 km/hr.

69. Let f(x) = log10x then 
e

1f '(x)
x log 10

Also,    f(x x) f(x) xf '(x)




  10 10
e

xlog (x x) log x
xlog 10

Take x = 100 and x = – 1 to obtain


10 10

e

1log 99 log 100
100log 10

 2
10 10

1log 10 log e
100

 10
0.43432log 10

100
= 2 – 0.004343 = 1.995657
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70. Let at any instant of time t, the radius of the ice covered spherical ball be r, then volume V at that instant is

given by

  34V r
3

Diff. w.r.t., we get

   
 

2dV 4 dr3r
dt 3 dt

       2 2dV dr dr4 r 100 4 r
dt dt dt

(  ice is melting at the rate of 100  cm3/min)




 2
dr 25
dt r

When r = 10 + 5 = 15
(  thickness of ice = 5 cm) then

   2
dr 25 1cm / min cm / min
dt 9(15)

Hence, the thickness of ice is decreasing at the rate of 
1 cm/min
9

71. For x < 0
f(x) = |x2 + x| = |(x(x +1)| = x(x + 1)(x < – 1)
f(x) = 2x + 1
f(–2) = – 4 + 1 = – 3

 
1Slope of normal
3

72. Solving x2y = 1 – y and xy = 1 – y, then (0, 1) and (1, 1, 2)
Now, x2y = 1 – y

  
2

dy 2xy
dx x 1

 


0,1

dy 0
dx  and

 
 

1,1/ 2

dy 1
dx 2

The equations of the required tangent are       
1 1y 1 0(x 0) and y (x 1)
2 2  y = 1 and x + 2y – 2 = 0

These two tangents intersect at (0, 1).

73. Slope of line (3 – a)x + ay + (a2 – 1) = 0 is 
     

 

3 a a 3or
a a ......(i)

 xy = 1

  
dyx y.1 0
dx

    2
dy y 1
dx x x ( xy 1)


    

 
2 a 3Slope of normal x

a [from eq. (i)]

 x2 > 0
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


a 3 0
a

 a (–, 0) (3, )

74.    1 | sin | | cosx | 2
 y = [|sinx| + |cosx|] = 1

    22 sinx cosx 2

  | sinx | | cos x | sinx cosx

  (1 | sin2x | 1)
Let P and Q be the points of intersection of given curves.
Now, solving y = 1 and x2 + y2 = 5

 x3 + 1 = 5
 x = ± 2
 P (–2, 1) and Q (2, 1)

Clearly, the slope of line y = 1 is zero.
 x2 + y2 = 5

  
dy2x 2y 0
dx

  
dy x
dx y



   
 ( 2,1)

dy 2
dx  and

    
 (2,1)

dy 2
dx

Thus, the angle of intersection is tan–1(2) and tan–1(–2)
75.  y = f(x)

 
dy f '(x)
dx





x 0

dy f '(0)
dx

      
1 1Slope of normal 3 f '(0)

f '(0) 3

Now,   

2

2 2 2x 0

xlim
{f(x ) 5f(4x ) 4f(7x )}

Replacing x2 by x, then

  x 0

xlim
f(x) 5f(4x) 4f(7x)




    x 0

xlim
{(f(x) f(0) 5(f(4x) f(0)) 4(f(7x f(0))}




                      

x 0

1 1lim .
f(x) f(0) f(4x) f(0) f(7x) f(0)5 4 4 7

x 0 4x 0 7x 0


 

1
f '(0) 20f '(0) 28f '(0)
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
    

1 1 13
9f '(0) 9 3
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