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GRAPHS OF POLYNOMIAL AND RATIONAL FUNCTIONS

lllustrations

1. Draw the rough sketch of the curve y = (z — 1)*(z — 3)*

° Watch Video Solution

2. Draw the rough sketch of the curve y = (z — 1)*(z — 2)(z — 3)°.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_SKhnWls4YkKt
https://dl.doubtnut.com/l/_7dYfrdojrdrU

3. Draw the rough sketch of the curve y = z* — 2.

° Watch Video Solution

4. Draw the graph of the function y = 3z* — 423, Discuss the points of

local extremum, inflection and intervals of monotonicity.

° Watch Video Solution

5.Draw the graph of f(z) = (z — 1)|(z — 2)(z — 3)|.

° Watch Video Solution

6. Draw the graph of y = 23 — 22 4+ z — 2 and find the number of real

3

root(s) of the equation z° — z2 + x — 2 = 0. Also locate the root.

° Watch Video Solution



https://dl.doubtnut.com/l/_OPdb340QA53r
https://dl.doubtnut.com/l/_XNnhwi6MLsFn
https://dl.doubtnut.com/l/_1xbN8xSJjPsx
https://dl.doubtnut.com/l/_56TX5ES7BW1y
https://dl.doubtnut.com/l/_jaqNmCRvOaG4

7. Sketch the graph of the following functions y = f(z) and find the
number of real roots of the corresponding equation f(z) = 0.

(i) f(z) = 22> — 922 + 122 — (9/2)  (i1)f(z) = 22> — 92% + 122 — 3

° Watch Video Solution

8.Draw the graph of y = z* + 222 — 8z + 3
Find the number of real roots of the equation z* + 22> — 82 + 3 = 0.

Also find the sum of the integral parts of all real roots.

° Watch Video Solution

9.leta € Randf: R — Rbe given by f(z) = z° — 5z + a, then
(@) f(z) = 0 has three real roots ifa > 4

(b) f(x) = 0has only one real root ifa > 4

(c) f(z) = 0 has three real rootsifa < — 4

(d) f(x) = 0 has three real rootsif —4 < a < 4

° Watch Video Solution



https://dl.doubtnut.com/l/_jaqNmCRvOaG4
https://dl.doubtnut.com/l/_CgsMr674bCh3
https://dl.doubtnut.com/l/_D8W1qtRGnuZA

10. Find the wvalues of p for which the equation
2t — 1422 + 242 — 3 — p = O 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

11. Find the area bounded by the curves y = /1 — z?and y=2° — 2

without using integration.

° Watch Video Solution

12. Draw the graph of f(z) = 42® — 3z and hence draw the graph of

g(z) = cos_1(4m3 — 3z).

e l


https://dl.doubtnut.com/l/_D8W1qtRGnuZA
https://dl.doubtnut.com/l/_Em6jHkCC29oN
https://dl.doubtnut.com/l/_Syv9LgiVM9Zg
https://dl.doubtnut.com/l/_1TLKCqEI2PQr
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13. Let
f(z) =2® — 322+ 6V € R and g(z) = {( max . f(t),z+1<t<zx-

Then find y = g(z) for = € [ —3,1].

° View Text Solution

14. Find the value of k if z° = 3z + a = 0 has three real distinct roots.

° Watch Video Solution

15.If t is a real number satisfying the equation 2¢3 — 9t + 30 — a = 0,
then find the values of the parameter a for which the equation

x + — = t gives six real and distinct values of = .
x

° Watch Video Solution



https://dl.doubtnut.com/l/_1TLKCqEI2PQr
https://dl.doubtnut.com/l/_b0wzk5G641Wc
https://dl.doubtnut.com/l/_zT5IfZsifsTe
https://dl.doubtnut.com/l/_hibGgJmxT528

16. Let f(z) = x> — 9z 4 242 + ¢ = 0 have three real and distinct
roots a, 8 and A.

(i) Find the possible values of c.

(ii) If [a] + [B] + [A] = 8, then find the values of ¢, where | - ] represents
the greatest integer function.

(ii) If [a] + [B] + [A] = 7, then find the values of ¢, where | - ] represents

the greatest integer function.s

° View Text Solution

2
¢ —x +1
17. Draw the graph of f(z) = —— .
graph of f(z) z2+z+1
° Watch Video Solution

z—1 |z — 1]
= and hence the graph of y = PR

18. Draw the graph of y =

° Watch Video Solution



https://dl.doubtnut.com/l/_fM7L1DWD8Zp1
https://dl.doubtnut.com/l/_N5H6gwYZb4YQ
https://dl.doubtnut.com/l/_5IfK8o2XCofS
https://dl.doubtnut.com/l/_QIa1PFFJiFV6

19. 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.

o 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.

o View Text Solution

z+1
21.Draw th hofy = =
raw the graph of y = f(z) 1
o Watch Video Solution
22, Draw the graph of the function
fiR—{—1,1} = R. f(z) = —
1 — [z
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https://dl.doubtnut.com/l/_QIa1PFFJiFV6
https://dl.doubtnut.com/l/_IlingHr2uVVe
https://dl.doubtnut.com/l/_LakNTvQZaHV3
https://dl.doubtnut.com/l/_Vfe9DgQBWWJB
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23.Draw the graph of f(z) = ——— .
raph of f(z) z? — 2z + 2

o Watch Video Solution

1

2 — 4

24.From the graph of y = z2 — 4, draw the graph of y =

o Watch Video Solution

1
25. Draw the graph of y = 2% + —z # 0.
x

o Watch Video Solution

26. Draw the graph of f(z) =

a:2—2‘

z2 — 1|

° Watch Video Solution



https://dl.doubtnut.com/l/_Vfe9DgQBWWJB
https://dl.doubtnut.com/l/_HgH1xgZPurbC
https://dl.doubtnut.com/l/_n20BeR6ui3dM
https://dl.doubtnut.com/l/_g7UxvSvrjL4x
https://dl.doubtnut.com/l/_bryqD2Ki70Lu
https://dl.doubtnut.com/l/_nxA7O73JW94B

2

1 —
27. Draw the graph of y = 1+x2 and hence draw the graph of
x
= cos ! L2
Y T2

° View Text Solution

28. Write a rational function f with a slant asymptote y =z + 4, a

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

° Watch Video Solution

(z —1)(6x — 1)-

29. Draw the graph of y = S—

° Watch Video Solution

3z — 23

30. Draw the graph of y:1—32 and hence the graph of
— 3z

— tan ! 8z — 2

Y 1— 3z

° View Text Solution



https://dl.doubtnut.com/l/_nxA7O73JW94B
https://dl.doubtnut.com/l/_s1I5aosJNNyt
https://dl.doubtnut.com/l/_WaYiN59nfFIk
https://dl.doubtnut.com/l/_zLyiN8RvCnwm
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31. Draw the graph of y = m
x

° Watch Video Solution

1 1
32.Draw the graph of y = — —|— ——

o Watch Video Solution

1

33. Find the reatest value of T
& A )2aa:—a:2—5a2

€[—3,5

depending upon the parameter a.

o Watch Video Solution

1. Draw the graph of y = (z — 1) (:1: —z +1).

° Watch Video Solution



https://dl.doubtnut.com/l/_UpswsuDESQd1
https://dl.doubtnut.com/l/_t84xu93IqxGf
https://dl.doubtnut.com/l/_PpEnskn8IrJO
https://dl.doubtnut.com/l/_OI7ObiKgiAJ4

2. Draw the graph of y = (:1;2 - 335) (z —2)°

° Watch Video Solution

3. Draw the graphs of
(y =2z — 1|z — 2|

iy = 23(z — 1)z — 2|

° Watch Video Solution

4. 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



https://dl.doubtnut.com/l/_OI7ObiKgiAJ4
https://dl.doubtnut.com/l/_8D2fnpSymAEx
https://dl.doubtnut.com/l/_oPuPziFd4z4B
https://dl.doubtnut.com/l/_96ysLXjus7YK

5.Draw the graph of y = f(z) =

o Watch Video Solution

x2 —6x +4

6.Draw graphofy = ——— |
grap y x2 +2x+4

o Watch Video Solution

z2 —8x + 15
2 —2x

7.Draw the graph of f(x) =

o Watch Video Solution

8.Draw the graph of f(z) = ———.
(z —1)

o Watch Video Solution



https://dl.doubtnut.com/l/_Mw1V06SIUOmO
https://dl.doubtnut.com/l/_2pGPgR5Otgc1
https://dl.doubtnut.com/l/_4xVr0WFkS6NK
https://dl.doubtnut.com/l/_GdagdvWHFJht
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9.Draw the graphof y = = + —
x

o Watch Video Solution

1
10. Draw graph of y = — — z.
x

o Watch Video Solution

x3 — 222

1.Draw graph of y = ———..
3z +1)

o Watch Video Solution

x3 — br

12. Draw graph of y = PO
x

o Watch Video Solution



https://dl.doubtnut.com/l/_Mt6hZ1RQhFpd
https://dl.doubtnut.com/l/_jG4zfcawXaQk
https://dl.doubtnut.com/l/_etZt0PQR3cHw
https://dl.doubtnut.com/l/_aRczjhGfU06P

13. Given C; < Cy < C3 < C4 < C5 and the function y = f(z) is twice
differentiable .

f'(x) >0 for z € (Cy,Cy), f'(Cy) = f(Cy) =0and f'(z) <0 for
all the remaining values. Also f''(Cy) = f''(C3) = f''(C5) = 0 and
f''(z) >0 for z € (Cp,C3) U (Cs,00) and f''(z) < 0 for remaining
values. Answer the following:

(i) What is the minimum number of asymptotes parallel to the x-axis for
y = f(z)?

(ii) What is the maximum number of asymptotes parallel to the x-axis of
y=flz)?

(iii) If the range of y = f(z) is [a, b], a, b € R, then what is the minimum
number of asymptotes parallel to the x-axis of y = f(x) ?

(iv) If the range of y = f(z) is non-finite interval, then what is the

maximum number of asymptotes parallel to the x-axis ?

o View Text Solution



https://dl.doubtnut.com/l/_V9T9fXxkRpBT

