
Applications Of Derivatives 

Exercise 1(A) 

Q.1 (b)  

 Given 2 2 2x y 2c   

 Differentiating  w.r.t. x, 
dy
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Q.2 (a)  

 Given curve 2x 3 2y   

 diff. w.r.t. x, 2dy
2x

dx
  ;   dy

x
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 Slope of the line = – 1 
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 y 1   point (1, 1) 

Q.3 (b)  

 Given 2y 2x x 1    

 Let the co-ordinate of P is (h, k) then 

(h,k)

dy
4h 1
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 Clearly 4h – 1 = 3. 

 h = 1 k = 3. P is (1, 2). 

Q.4 (d)  
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Q.5 (b)  
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Q.6 (d)  

 Curve is axbey /  

Since the curve crosses y-axis (i.e.,  0x )   by   
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Q.7 (d)  
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Q.8 (d)  
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Q.9 (c)  

 Let the point be ),( 11 yx   
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Now, the equation of tangent of given curve at point ),( 11 yx  is  
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Comparing with 1
b
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x
, we get, by 1  and 11 1 
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x
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Hence, the point is (0, b). 

Q.10 (d)  

 593 23  xxxy   963 2  xx
dx

dy
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 We know that this equation gives the slope of the tangent to the curve.  

 The tangent is parallel to x-axis 0
dx

dy
 

 Therefore, 0963 2  xx   

  3,1x . 

Q.11 (b)  

 Given curve xy 2  and yx 2  

Differentiating w.r.t. x, 12 
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Q.12 (a)  

 Clearly the point of intersection of curves is (0, 1) 

Now, slope of tangent of first curve, aa
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Q.13 (b)  

 The equation of two curves are 6xy  and 122 yx  from (i) we obtain 
x

y
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 putting this value of y  in equation (ii) to obtain 12
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x
x   126 x   2x  

Putting 2x  in (i) or (ii) we get, .3y   

Thus, the two curves intersect at P(2, 3) 
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Q.14 (c)  

 Equation of the curve 422 ayx  . 

Differentiating the given equation,  
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Q.15 (a)  
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We also know that if the subnormal is constant,  

then n
n

y
n
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2
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.  should not contain y.  

Therefore, 02 n  or 2n . 

Q.16 (a)  
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Clearly its intercepts on the axes are xa  and ya . 

Sum of the intercepts = aaayxa  .)( . 

Q.17 (c)  

 Differentiating the given equation w.r.t. x ,  42 
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Q.18 (b)  
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Clearly 0)(  xf  on the interval (1, 3)  

 )(xf  is strictly increasing. 

Q.19 (c)  

 1)1()( 2  xxf  

Hence decreasing in 1x  

Alternative method:  

)1(222)(  xxxf  

To be decreasing, 0)1(2 x   

 0)1( x   1x . 

Q.20 (a)  

 096366)( 2  xxxf , for increasing 

 0)2)(8(6)(  xxxf   

 8,2  xx . 

Q.21 (a)  

 Let xxy    )log1( xx
dx

dy x  ;   
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, 0)log1(  xx x   

  0log1  x   
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For this to be positive, x should be greater than 
e

1
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Q.22 (b)  

 )(xf  will be monotonically decreasing, if 0)(  xf . 
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 0sin
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1
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Q.23 (c)  

 240605)( 24  xxxf   

 = ]12)6[(5)4812(5 2224  xxx   

  Rxxf  0)(  

i.e., )(xf  is monotonically increasing everywhere. 

Q.24 (d)  

 If 193)2()( 23  axaxxaxf  decreases monotonically for all ,Rx    

 then 0)(  xf  for all Rx  

 096)2(3 2  aaxxa  for all Rx    

 032)2( 2  aaxxa  for all Rx  

 02 a  and discriminant 0   

 2a  and 0248 2  aa  
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 3 a  

Q.25 (d)  

 The function is monotonic increasing if, 0)(  xf  

  
2)cos3sin2(

)sin6cos()cos3sin2(

xx

xxxx



 
– 0

)cos3sin2(

)sin3cos2()cos6sin(
2






xx

xxxx
 

 0)cos(sin12)cos(sin3 2222  xxxx   

 0123    4 .  

Q.26 (b)  
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 0)(  xf  for all 0x    }{ e .   

Hence, )(xf  is decreasing in ),0[  . 

Q.27 (c)  



 Obviously, here x3cos  in not decreasing in 








2
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d
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But at ox 75 , 03sin3  x .  

Hence the result. 

Q.28 (b)  

 We have 
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For )(xf  to be increasing, we must have 0)(  xf   

 01  xe   1xe   

 0x   )0,(x   

Q.29 (a)  

 )21(..)( )1()1( xexexf xxxx     

 = x(1 x)e {1 x(1 2x)}    

 x(1 x) 2e .( 2x x 1)     

Now by the sign-scheme for 12 2  xx  

,0)(  xf  if 
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Q.30 (b)  

 xxxxxf 2coscossin)(   

 xxxxxxxf sincos2sincossin)(    

= )sin2(cos xxx   

Hence 0x  to  , then 0)(  xf , i.e.,  

)(xf  is decreasing function. 

Q.31 (b)  

 Let xexxf  2)(   

  )2(2 22 xxeexxe
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dy xxx    

Hence 0)(  xf  for every ]2,0[x ,  

therefore it is non-decreasing in [0, 2]. 

Q.32 (b)  
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Q.33 (c)  
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Q.35 (a)  

 Given that equation of curve )(3 xfxy   

So 8)2( f  and 8)2( f  
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Q.36 (c)  

 To determine 'c' in Rolle's theorem, 0)(  cf  

Here xx exexxxf )2/1()2/1(2 )32(
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Q.37 (a)  
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Q.38 (a)  

 1055 345  xxxy  

4 3 2dy
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Q.41 (b)  
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Therefore, maximum value of function is ee /1 . 

Q.42 (b)  

 2793)( 23  xxxxfy  

The slope of this curve 963)( 2  xxxf  

Let 963)()( 2  xxxfxg  

Differentiate with respect to x, 66)(  xxg  

Put 0)(  xg   1x  

Now, 06)(  xg  and hence at )(,1 xgx   

(Slope) will have maximum value.  

129613)]1([ .max  g . 

Q.43 (c)  

  
x
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1

53 )3()2)(1)(1()( ,   53 )3()2()1()1()(  xxxexxf x  

For local minima, slope i.e., )(xf   should change sign from – ve to +ve 

0)(  xf   3,2,1,0x  

If ,0 hx   where h is a very small number, then vexf  )1)(1)(1)()(()(  

If hx  0 , vexf  )1)(1)()()(()(  

Hence at 0x  neither maxima nor minima. 

If hx 1 ,  vexf  )1)(1)()()(()(  

If hx  1 , vexf  )1)(1)()()(()(  

Hence, at 1x  there is a local minima.  

If hx  2 ,  vexf  ))()()(1)(()(  

If ,2 hx   vexf  )1)()()()(()(  

Hence at 2x  there is a local maxima. 

If hx  3 , vexf  ))()()()(()(  

If hx  3 , vexf  ))()()()(()(  



Hence at 3x  there is a local minima. 

Q.44 (c)  

 11292)( 223  xaaxxxf  

22 12186)( aaxxxf   

axxf 1812)(   

For maximum and minimum,  012186 22  aaxx   

 023 22  aaxx  

ax   or ax 2  at ax   maximum and at ax 2  minimum 

 qp 2  

aa 22    2a  or 0a   but ,0a  therefore 2a . 

Q.45 (c)   
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Now 1010)( 2  xxx  

Hence, 1x  are points of extrema of )(x . 

Q.46 (c)  

 Let 0963639618 223  xx
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 Now, 366
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  at 4x  function will be maximum and 16038428864)]([ .max xf   
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Q.47 (d)  

 xxy 4cos2cos2    

 =  )2cos1(2cos2 xx 1  

 = 1sin2cos4 2 xx  

Obviously, 0sin2 x  

Therefore, to be least value of y, cos 2x should be least i.e., – 1.  

Hence least value of y is – 4 + 1 = –3. 

 Q.48 (a)  

 xxxfxxxf )1log2()(log)( 2   

Now 0)(  xf   0,2/1 ex  

 10 2/1  e ,   None of these critical points lies in the interval ],1[ e  

 So we only compare the value of )(xf  at the end points 1 and e.  

We have 2)(,0)1( eeff   

 greatest value = 2e  

Q.49 (a)  
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 1x  is point of minima. 

1,1  yx ,  

 minimum value = 2 yx . 

Q.50 (c)  

 Let 4 yx  or xy  4  

xy

yx

yx




11
 or  

)4(

44
)(

xxxy
xf


  

24

4
)(

xx
xf


 ,  )24(.

)4(

4
)(

22
x

xx
xf 




  

Put 0)(  xf   024  x   2x  and 2y  

 min. 1
2

1

2

111











yx
. 

Q.51 (b)  

 Let number = x, then cube = 3x  

Now )(xf = 3xx  (Maximum)  231)( xxf   

Put 0)(  xf   031 2  x   
3

1
x  

Because vexxf  6)( . when 
3

1
x . 

Q.52 (c)  

 10022  yx   50 yx    .....(i)  

Let area of rectangle is A, then xyA    
x

A
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From (i), 50
x

A
x   250 xxA    

 x
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dA
250   

for maximum area 0
dx

dA
 

 0250  x   25x  and 25y  

  adjacent sides are 25 cm and 25 cm. 

Q.53 (b)  

 If r be the radius and h the height, the from the figure,  
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Q.54 (a)  

 Let xOM   

Then height of cone i.e., axh   (where a is radius of sphere) 

Radius of base of cone = 22 xa   

Therefore, volume ))((
3

1 22 axxaV     )3)((
3

xaxa
dx

dV



 

Now, 0
dx

dV
  

3
,

a
ax   

But ,ax   So, 
3

a
x   

The volume is maximum at 
3

a
x   

Height of a cone a
a

ah
3

4

3
  

Therefore ratio of height and diameter = 
3

2

2

3

4


a

a

. 

 

O 

x 

a 

a 

a 

M C B 

A 

C 

B A 

 

O 
R 

r M 

L D 


