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Illustration

1. Draw the rough sketch of the curve .

Watch Video Solution

y = (x − 1)2(x − 3)3

2. Draw a rough sketch of the curve y=

Watch Video Solution

(x − 1)2(x − 2)(x − 3)3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ShsSeDPqhJ1l
https://dl.doubtnut.com/l/_CuKsi9ialRzi


3. Draw a rough sketch of the curve y =

Watch Video Solution

x4 − x2

4. Draw the graph of the function . Discuss the points of

local extremum, in�ection and intervals of monotonicity.

Watch Video Solution

y = 3x4 − 4x3

5. Draw the graph of .

Watch Video Solution

|y| = (x − 1)(x − 2)(x − 3)

6. Draw the graph of  and �nd the number of real

root(s) of the equation . Also locate the root.

Watch Video Solution

y = x3 − x2 + x − 2

x3 − x2 + x − 2 = 0

https://dl.doubtnut.com/l/_Fg2zOGChRCoL
https://dl.doubtnut.com/l/_Bq34bjnoYB9M
https://dl.doubtnut.com/l/_8KGZEZq2c3Dt
https://dl.doubtnut.com/l/_UVKFT6qLbZwu
https://dl.doubtnut.com/l/_cNb3GeARHYAM


7. Sketch the graph of the following functions  and �nd the

number of real roots of the corresponding equation .  

Watch Video Solution

y = f(x)

f(x) = 0

(i)f(x) = 2x3 − 9x2 + 12x − (9/2)   (ii)f(x) = 2x3 − 9x2 + 12x − 3

8. Draw the graph of   

Find the number of real roots of the equation .  

Also �nd the sum of the integral parts of all real roots.

Watch Video Solution

y = x4 + 2x2 − 8x + 3

x4 + 2x2 − 8x + 3 = 0

9. Let  and let  be given by  then (a) 

 has three real roots if  (b)  has only one real roots if 

(c)  has three real roots if  (d)  has three real roots if `-4

Watch Video Solution

a ∈ R f :R
→

f(x) = x5 − 5x + a,

f(x) a > 4 f(x) a > 4

f(x) a < − 4 f(x)

https://dl.doubtnut.com/l/_cNb3GeARHYAM
https://dl.doubtnut.com/l/_HxY1P1uq1ojT
https://dl.doubtnut.com/l/_SmWrOfYujgE1
https://dl.doubtnut.com/l/_jbHUdKDGLo9R


10. Find the values of p for which the equation

 has  

(a) Two distinct negative real roots 

(b) Two real roots of opposite sign 

(c) Four distinct real roots 

(d) No real roots

Watch Video Solution

x4 − 14x2 + 24x − 3 − p = 0

11. Find the area bounded by the curves  and 

without using integration.

Watch Video Solution

y = √1 − x2 y = x3 − x

12. Draw the graph of  and hence draw the graph of 

.

Watch Video Solution

f(x) = 4x3 − 3x

g(x) = cos − 1(4x3 − 3x)

https://dl.doubtnut.com/l/_jbHUdKDGLo9R
https://dl.doubtnut.com/l/_LNkqI56fj739
https://dl.doubtnut.com/l/_ff7ZqtvvWQNK
https://dl.doubtnut.com/l/_z2uroSFTkDHK


13. Let   

Verify conntinuity of g(x), for all 

Watch Video Solution

f(x) = 1 + 4x − x2, ∀x ∈ R

g(x) = max {f(t), x ≤ t ≤ (x + 1), 0 ≤ x < 3} = min {(x + 3), 3 ≤ x

x ∈ [0, 5]

14. Find the value of  if  has three distinct real roots.

Watch Video Solution

a x3 − 3x + a = 0

15. If  is a real number satisfying the equation 

then �nd the values of the parameter  for which the equation

 gives six real and distinct values of  .

Watch Video Solution

t 2t3 − 9t2 + 30 − a = 0,

a

x + = t
1

x
x

16. Let  have three real and distinct

roots  and .  

f(x) = x3 − 9x2 + 24x + c = 0

α, β λ

https://dl.doubtnut.com/l/_z2uroSFTkDHK
https://dl.doubtnut.com/l/_BtEk8ZebBO31
https://dl.doubtnut.com/l/_3ZDpRN1CsAJM
https://dl.doubtnut.com/l/_yJQclHmItEad


(i) Find the possible values of c. 

(ii) If , then �nd the values of c, where  represents

the greatest integer function. 

(ii) If , then �nd the values of c, where  represents

the greatest integer functions

Watch Video Solution

[α] + [β] + [λ] = 8 [ ⋅ ]

[α] + [β] + [λ] = 7 [ ⋅ ]

17. Draw the graph of 

Watch Video Solution

y = f(x) =
x + 1

x2 + 1

18. Draw the graph of  and hence the graph of .

Watch Video Solution

y =
x − 1

x2
y =

|x − 1|

x2

19. Write a possible rational function f that has a vertical asymptote at x =

2, a horizontal asymptote y = 3 and a zero at x = -5. Also draw the graph of

https://dl.doubtnut.com/l/_yJQclHmItEad
https://dl.doubtnut.com/l/_p6t1H1Bs7J8X
https://dl.doubtnut.com/l/_UsifIzxeEWTF
https://dl.doubtnut.com/l/_l0i8ztyd3P3p


the function.

Watch Video Solution

20. Write a rational function g with vertical asymptotes at x = 3 and x = -3,

a horizontal asymptote at y = -4 and with no x-intercept.

Watch Video Solution

21. Draw the graph of 

Watch Video Solution

y = f(x) =
x + 1

x2 + 1

22. Draw the graph of the function

.

Watch Video Solution

f :R − { − 1, 1} → R. f(x) =
x

1 − |x|

https://dl.doubtnut.com/l/_l0i8ztyd3P3p
https://dl.doubtnut.com/l/_oWE47dSHhKBC
https://dl.doubtnut.com/l/_3ROuyRpAC2sO
https://dl.doubtnut.com/l/_ZbEnMkA56NS6


23. Draw the graph of .

Watch Video Solution

f(x) =
1

x2 − 2x + 2

24. From the graph of , draw the graph of .

Watch Video Solution

y = x2 − 4 y =
1

x2 − 4

25. Draw the graph of .

Watch Video Solution

y = x2 + , x ≠ 0
1

x2

26. Draw the graph of  .

Watch Video Solution

f(x) =
∣
∣
∣

∣
∣
∣

x2 − 2

x2 − 1

27. Draw the graph of .y = cos − 1.
1 − x2

1 + x2

https://dl.doubtnut.com/l/_YmBPaM6cNOJl
https://dl.doubtnut.com/l/_P0EzZI6JqZ89
https://dl.doubtnut.com/l/_eFt74s50glQa
https://dl.doubtnut.com/l/_kRXrdqqIlHWV
https://dl.doubtnut.com/l/_udFofdndmyeB


Watch Video Solution

28. Write a rational function f with a slant asymptote , a

vertical asymptote at x = 5 and one of the zeros at x = 2.

Watch Video Solution

y = x + 4

29. Draw the graph of .

Watch Video Solution

y =
(x − 1)(6x − 1)

2x − 1

30. Draw the graph of .

Watch Video Solution

y = tan− 1( )
3x − x3

1 − 3x2

31. Draw the graph of .

Watch Video Solution

y =
x3

3(x + 1)

https://dl.doubtnut.com/l/_udFofdndmyeB
https://dl.doubtnut.com/l/_96H1Ojs5Ffjx
https://dl.doubtnut.com/l/_SW4hWGTRKU6w
https://dl.doubtnut.com/l/_ti0JGvvEyQMe
https://dl.doubtnut.com/l/_wKG4pXQWddW3


Exercises

32. Draw the graph of .

Watch Video Solution

y = +
1

x

1

x − 2

33. Find the greatest value of 

depending upon the parameter .

Watch Video Solution

f(x) = ∈ [ − 3, 5]
1

2ax − x2 − 5a2

a

1. Draw the graph of .

Watch Video Solution

y = (x − 1)(x2 − x + 1)

2. Draw the graph of .y = (x2 − x5)(x − 2)
3

https://dl.doubtnut.com/l/_wKG4pXQWddW3
https://dl.doubtnut.com/l/_LtX31NPilf5U
https://dl.doubtnut.com/l/_FjYHAwDjcD02
https://dl.doubtnut.com/l/_4RlNlRgAD80G
https://dl.doubtnut.com/l/_JRVg2U1yJR4b


Watch Video Solution

3. Let  be any two points. Find the coordinates of the point 

which divides  externally in the ratio 2:1 and verify that  is the mid

point of  .

Watch Video Solution

P  and Q R

PQ Q

PR

4. Draw the graphs of 

(i)   

(ii) 

Watch Video Solution

y = x2(x − 1)|x − 2|

y = x3(x − 1)|x − 2|

5. Write a possible rational function h with a hole at x = 5, a vertical

asymptote at x = -1, a horizontal asymptote at y = 2 and x-intercept at x =

2.

W t h Vid S l ti

https://dl.doubtnut.com/l/_JRVg2U1yJR4b
https://dl.doubtnut.com/l/_TvX4biR4HVMv
https://dl.doubtnut.com/l/_lyxohAEEChbC
https://dl.doubtnut.com/l/_6emeCv6bBQvH


Watch Video Solution

6. Draw the graph of .

Watch Video Solution

y = f(x) =
x2

x2 + 1

7. Draw graph of .

Watch Video Solution

y =
x2 − 6x + 4

x2 + 2x + 4

8. Draw the graph of .

Watch Video Solution

f(x) =
x2 − 8x + 15

x2 − 2x

9. Draw the graph of .

Watch Video Solution

f(x) =
5x2

(x − 1)
3

https://dl.doubtnut.com/l/_6emeCv6bBQvH
https://dl.doubtnut.com/l/_zUoPkLDAhRAw
https://dl.doubtnut.com/l/_3GwbudGOUrev
https://dl.doubtnut.com/l/_07KUEksJI1wl
https://dl.doubtnut.com/l/_DHdLdrEzAwTh
https://dl.doubtnut.com/l/_f50m0DAnDX4o


10. Draw the graph of .

Watch Video Solution

f(x) =
2|x − 1|

x2 + 1

11. Draw the graph of .

Watch Video Solution

y = + +
1

x + 1

1

x

1

x − 2

12. Draw the graph of 

Watch Video Solution

y = x +
1

x

13. Draw the graph of .

Watch Video Solution

y =
(x + 6)(x + 2)x(x − 2)

(x − 3)(x2 − x + 1)

14. Draw the graph of .y =
1

x2

https://dl.doubtnut.com/l/_f50m0DAnDX4o
https://dl.doubtnut.com/l/_tqurJDCqgPfP
https://dl.doubtnut.com/l/_f1ex3YmcuRWa
https://dl.doubtnut.com/l/_9oZE7hyfn8oX
https://dl.doubtnut.com/l/_3kEi46JjOhkL


Watch Video Solution

15. Draw graph of .

Watch Video Solution

y =
x3 − 2x2

3(x + 1)
2

16. Draw graph of .

Watch Video Solution

y =
x3 − 5x

x2 + 1

17. Given  and the function  is twice

di�erentiable . 

 and  for

all the remaining values. Also  and 

 for  and  for remaining

values. Answer the following: 

(i) What is the minimum number of asymptotes parallel to the x-axis for

C1 < C2 < C3 < C4 < C5 y = f(x)

f' (x) > 0  for x ∈ (C2, C4), f' (C2) = f' (C4) = 0 f' (x) < 0

f' ' (C1) = f' ' (C3) = f' ' (C5) = 0

f' ' (x) > 0 x ∈ (C1, C3) ∪ (C5, ∞) f' ' (x) < 0

https://dl.doubtnut.com/l/_3kEi46JjOhkL
https://dl.doubtnut.com/l/_6l5UOZMPhP3y
https://dl.doubtnut.com/l/_DfpK6AQAomVz
https://dl.doubtnut.com/l/_QZaXl5X6u22O


?  

(ii) What is the maximum number of asymptotes parallel to the x-axis of

 ?  

(iii) If the range of  is , then what is the minimum

number of asymptotes parallel to the x-axis of  ?  

(iv) If the range of  is non-�nite interval, then what is the

maximum number of asymptotes parallel to the x-axis ?

View Text Solution

y = f(x)

y = f(x)

y = f(x) [a, b], a, b ∈ R

y = f(x)

y = f(x)

https://dl.doubtnut.com/l/_QZaXl5X6u22O

