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GRAPHS OF POLYNOMIAL AND RATIONAL FUNCTIONS

Illustration

1. Draw the rough sketch of the curve .

Watch Video Solution

y = (x − 1)2(x − 3)3

2. Draw the rough sketch of the curve .

Watch Video Solution

y = (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/_InQCCX1CuQF3
https://dl.doubtnut.com/l/_BzV4ppfnZ56m


3. Draw the rough sketch of the curve .

Watch Video Solution

y = 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

f(x) = (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/_Hha6PLhqXafV
https://dl.doubtnut.com/l/_gjijvHGekXnV
https://dl.doubtnut.com/l/_FnZscW6KOde2
https://dl.doubtnut.com/l/_5OLT0fMCMOip
https://dl.doubtnut.com/l/_Vjthlx4GaepP


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 a  R and f :  be given by , then  

(a)  has three real roots if   

(b)  has only one real root if   

(c)  has three real roots if   

(d)  has three real roots if 

Watch Video Solution

∈ R → R f(x) = x5 − 5x + a

f(x) = 0 a > 4

f(x) = 0 a > 4

f(x) = 0 a < − 4

f(x) = 0 −4 < a < 4

https://dl.doubtnut.com/l/_Vjthlx4GaepP
https://dl.doubtnut.com/l/_A66CWUDY33BK
https://dl.doubtnut.com/l/_J2AnLKMRDTun


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 

.

W h Vid S l i

f(x) = 4x3 − 3x

g(x) = cos − 1(4x3 − 3x)

https://dl.doubtnut.com/l/_J2AnLKMRDTun
https://dl.doubtnut.com/l/_UQZkWPX7UaVl
https://dl.doubtnut.com/l/_TBSpawQUPMcc
https://dl.doubtnut.com/l/_4GKThqEKCtBU


Watch Video Solution

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 real distinct roots.

Watch Video Solution

k 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

https://dl.doubtnut.com/l/_4GKThqEKCtBU
https://dl.doubtnut.com/l/_6HgpNL2rPSo6
https://dl.doubtnut.com/l/_7Bchm7YNevy1
https://dl.doubtnut.com/l/_k39RltmxAxVU


16. Let  have three real and distinct

roots  and .  

(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 function.s

Watch Video Solution

f(x) = x3 − 9x2 + 24x + c = 0

α, β λ

[α] + [β] + [λ] = 8 [ ⋅ ]

[α] + [β] + [λ] = 7 [ ⋅ ]

17. Draw the graph of  .

Watch Video Solution

f(x) =
x2 − x + 1

x2 + x + 1

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

Watch Video Solution

y =
x − 1

x2
y =

|x − 1|

x2

https://dl.doubtnut.com/l/_iafrlc98jRk9
https://dl.doubtnut.com/l/_izTeJbBrmhnP
https://dl.doubtnut.com/l/_FYyDKaT0PyEV
https://dl.doubtnut.com/l/_FIARBDMXMB4t


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

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/_FIARBDMXMB4t
https://dl.doubtnut.com/l/_P7dH7ksc5rLY
https://dl.doubtnut.com/l/_wdBfhJclgfX9
https://dl.doubtnut.com/l/_e04Kk0Z3nZq6


Watch Video Solution

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

https://dl.doubtnut.com/l/_e04Kk0Z3nZq6
https://dl.doubtnut.com/l/_RtLzW2OCwPsK
https://dl.doubtnut.com/l/_z034BxB161jS
https://dl.doubtnut.com/l/_GJ7QdahMfKpI
https://dl.doubtnut.com/l/_mMbvuKL9y0FJ
https://dl.doubtnut.com/l/_DPjAkRkdGvbc


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

.

Watch Video Solution

y =
1 − x2

1 + x2

y = cos − 1.
1 − x2

1 + x2

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

https://dl.doubtnut.com/l/_DPjAkRkdGvbc
https://dl.doubtnut.com/l/_zdve2uv3RzIz
https://dl.doubtnut.com/l/_VH3DGBqhIr0l
https://dl.doubtnut.com/l/_AaVPUrDA2Jwx
https://dl.doubtnut.com/l/_zThRjG7G6kcN


Exercises

31. Draw the graph of .

Watch Video Solution

y =
x3

3(x + 1)

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)

https://dl.doubtnut.com/l/_zThRjG7G6kcN
https://dl.doubtnut.com/l/_dvnV90gJRHiV
https://dl.doubtnut.com/l/_FDyDCyPx8DlA
https://dl.doubtnut.com/l/_oFe48h7frZ5W


2. Draw the graph of .

Watch Video Solution

y = (x2 − x5)(x − 2)
3

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|

https://dl.doubtnut.com/l/_oFe48h7frZ5W
https://dl.doubtnut.com/l/_nSC0YeldDYe6
https://dl.doubtnut.com/l/_BzW6f8oG5vPv
https://dl.doubtnut.com/l/_5r8fL6G7aec8


5. 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

the function.

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

https://dl.doubtnut.com/l/_Bmx0Ll3zYfJs
https://dl.doubtnut.com/l/_kUp5NUbkJbtg
https://dl.doubtnut.com/l/_Ye7OUERo6Gqd
https://dl.doubtnut.com/l/_9YzY7nLvg1WW


9. Draw the graph of .

Watch Video Solution

f(x) =
5x2

(x − 1)
3

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

https://dl.doubtnut.com/l/_FcikD1SCccor
https://dl.doubtnut.com/l/_OKoDltZWEPCS
https://dl.doubtnut.com/l/_X5jgbmZpGTIi
https://dl.doubtnut.com/l/_dR82OoOcWh8P


13. Draw the graph of .

Watch Video Solution

y =
(x + 6)(x + 2)x(x − 2)

(x − 3)(x2 − x + 1)

14. Draw graph of .

Watch Video Solution

y = − x
1

x2

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

https://dl.doubtnut.com/l/_3nBlRcfQW24Z
https://dl.doubtnut.com/l/_aOgkMJODWKlw
https://dl.doubtnut.com/l/_V7egapgt3XUx
https://dl.doubtnut.com/l/_QvugmnMfBhJk


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

?  

(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 ?

Watch Video Solution

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

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/_clO8j3VXYYXA

