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CHAPTER
Polynomials
®
KEY POINTS
1. Polynomial : If x is a variable, n is a natural numberand a, a,, a,, a,, ..........

10.

a_are real numbers, then p(x) =a x"+a_ x"'+ ... +a x+ta, (@ #0)is
n n n-1 1 0 n
called a polynomial in x.

Polynomials of degree 1, 2 and 3 are called linear, quadratic and cubic polynomials
respectively.

A quadratic polynomial is an algebraic expression of the form ax* + bx + ¢,
where a, b, ¢ are real numbers with a # 0.

Zeros of a polynomial p(x) are precisely the x — coordinates of the points where

the graph of y = p(x) intersects the x—axis, i.e., x = a is a zero of polynomial p(x)

if p(a)=0

A polynomial can have at most the same number of zeros as the degree of the

polynomial.

(i) If one zero of a quadratic polynomial p(x) is negative of the other, then
coefficient of x is 0.

(i) If zeroes of a quadratic polynomial p(x) are reciprocal of each other, then
coefficient of x* = constant term.

Relationship between zeros and coefficients of a polynomial
If o and B are zeros of p(x) = ax? + bx + ¢ (a # 0), then

Sum of zeros =+ = ——
a

c
Product of zeros = aff = —
a

If a, B are zeros of a quadratic polynomial p(x), then

p(x) =k [x*— (sum of zeros) x + product of zeros]

= p(x) =k [x*— (o + B)x + ap ]; where & is any non-zero real number.
Graph of linear polynomial p(x) = ax + b is a straight line.

Division Algorithm states that given any polynomials p(x) and g(x), there exist
polynomial g(x) and r(x) such that:
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P(X¥) = 9(x). a(x) +r(x) ; 9(x) # 0,

[where either r(x) = 0 or degree r(x) < degree g(x)]

Graph of different typesof polynomids:
e Linear Polynomial : Thegraph of alinear polynomial ax + bisastraight line,

intersecting x-axis at one point.
*  Quadratic Polynomial:

(i) Graph of aquadratic polynomial p(x) = ax? + bx + cis a parabola open
upwardslike U, if a> 0 and intersect x-axisat maximum two distinct points.

A

(i) Graph of a quodratic polynomial p(x) = ax? + bx + ¢ is a parabola open
downwardslike N, if a< 0 and intersect x-axis at maximum two distinct
points.

(iif) Polynomial anditsgraph: In genera apolynomial p(x) of degreen crosses
the x-axis at most n points.
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VERY SHORT ANSWER TYPE QUESTIONS

1. If oneroot of the polynomial P(x) =5x?+ 13x + K isreciprocal of the other, then
valueof kis

1
(@0 (b) 5 © 5 (d) 6

2. If a.and B are the zeroes of the polynomial p(x) = x> — p(x + 1) — ¢ such that
(x+1) (B+1)=0,thec=
3. If onezero of the quadratic polynomlal X2+ 3x + kis2, then the valueof kis

(@ 10 (b) —10 (© 5 (d) -

4.  |f the zeroesof the quadratic polynomial X% + (a+ 1)x + bare2 and -3, then
@ a=-7,b=-1 (b) a=5, b=-1
(c) a=2, b=-6 (d a=0,b=-6

5. What should be added to the polynomial x> —5x + 4, so that 3isthe zero of the
resulting polynomial:

@1 (b) 2 (c) 4 (d) 5
6. If oo and B arethe roots of the polynomial

f(x)=x?+x+1, then 1+1:
o
7. If aquadratic polynomid f(X) isnot factorizableinto linear factors, thenithasnoredl
zero. (True/False)
8. Ifaquadratic polynomid f(x) isasquareof alinear polynomia, thenitstwo zerosare
coincident. (True/False).

9. Theproduct of thezerosof x° + 4x% + x—6iis

(@ -4 (b) 4 (© 6 (d 6
10. Given that two of the zeros of the cubic polynomial ax® + bx? + cx + d are 0, the
third zerois
b b ¢ .0
@ —3 () 3 © 3 @ -3

11. What will bethe number of zerosof alinear polynomial p(x) if itsgraph (i) passes
throughtheorigin. (i) doesn’t intersect or touch x-axisat any point?

12. Findthequadratic polynomia whosezerosare

(5+2v3) and (5-243)
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13. If onezero of p(x) = 4x%—(8k?—40Kk) x—9isnegative of the other, find values of
K.

14. What number should be added to the polynomial x> —5x + 4, so that 3isazero of
polynomid so obtained.

15. How many (i) maximum (ii) minimum number of zeroescanaquadratic polynomia
have?
16. What will bethe number of real zerosof the polynomial x2+ 1?

17. If coand P are zerosof polynomia 6x—7x—3, then form aquadratic polynomial
where zeros are 2a. and 23 (CBSE)

1
18. If avand o arezerosof 4x2 —17x + k—4, find the value of k.
19. What will bethenumber of zerosof the polynomia swhosegraphsareparald to (i)
y-axis(ii) x-axis?

20. What will be number of zerosof the polynomia swhose graphsareeither touching or
intersecting theaxisonly at the points:

() (3,0),(0,2) & (3,0)(ii) (0, 4), (0,0) and (0, 4)

SHORT ANSWER TYPE (I) QUESTIONS

21. If=3isoneof thezerosof the polynomial (k—21)x?+kx+ 1, find the value of k.

22. |f theproduct of zerosof ax?—6x—6is4, find thevalue of a. Hencefind the sum of
itszeros.

23. If zerosof x2—kx+ 6 areintheratio3: 2, find k.

24. 1f one zero of the quadratic polynomial (k2 + K)x? + 68x + 6k isreciprocal of the
other, find k.

25. If ooand 3 arethezerosof the polynomial x?—5x+ msuchthat o.—3 =1, find m.

(CBSE)
26. If thesum of squaresof zerosof the polynomia x2—8x + kis40, find thevalue of k.
27. If ooand B arezerosof the polynomial t>—t —4, form aquadratic polynomia whose

1 1
zerosare — and 5 .
o B

28. What should be added to the polynomia x®—3x2 + 6x— 15, sothat it iscompletely
divisbleby x—3? (CBSE 2016)
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29.

30.

31

32.

33.

35.

36.

37.

38.
39.

40.

m n
If mand narethe zerosof the polynomia 3x?+ 11x—4, find thevalue of " + m

(CBSE, 2012)
+5 and 2= E :

5 5

Find aquadratic polynomia whosezerosare

(CBSE, 2013)

SHORT ANSWER TYPE (Il) QUESTIONS

If (k+y) isafactor of each of the polynomialsy?+2y—15andy® + a, find the
valuesof kand a.

Obtain zeros of 4+/3 x? + 5x—2+/3 and verify relation between its zeroes and
coefficients.

If x*+ 2x3+ 8x% + 12x + 18 isdivided by (x> + 5) , remainder comes out to be (px
+0), findvaluesof pandq.

—5isone of the zeros of 2x? + px — 15, zeroes of p(x2 + X) + k are equal to each
other. Find thevaueof k.

Find the value of k such that 3x? + 2kx + x —k —5 hasthe sum of zeros as half of
their product.

If ow and 3 are zeros of y? + 5y + m, find the value of msuch that (o + B)>— oy =
24

If ooand 3 are zeros of x2—x—2, find apolynomia whose zerosare (2o + 1) and
(2B +1)

Find valuesof aand b so that x* + x3 + 8x? + ax + bisdivisible by x* + 1.

What must be subtracted from 8x* + 14x3 — 2x* + 7x — 8 so that the resulting
polynomial isexactly divisibleby 4x?+3x—27?

What must be added to 4x* + 2x3 — 2x? + x — 1 so that the resulting polynomial is
divisibleby x2—2x—-37?
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LONG ANSWER TYPE QUESTIONS

41. Find al zeros of the polynomial 23 + x> — 6x — 3 if two of its zeroes are
J3 and /3.
42. If f2 isazeroof (6x° ++/2 x> —10x—4+/2), find its other zeroes.

43. If two zeros of x* —6x3 — 26x? + 138 x— 35 are (24++/3) , find other zeroes,

44. Ondividing the polynomial x3—5x2+ 6x —4 by apolynomial g(x), quotient and
remainder are (x —3) and (— 3x + 5) respectively. Find g(x)

45. Obtain all zeros of the polynomial 2x* —2x3 —7x? + 3x + 6 if two factors of this

polynomial are (xi \/? :
2)

46. If thepolynomiad x*—3x3—6x2+kx—16isexactly divisibleby x*—3x + 2, thenfind
thevalueof k. (CBSE, 2014)

47. |If thepolynomial x*—6x3+ 16x2—25x + 10 isdivided by x> —2x + k, thenfind the
vlaueof kanda. (CBSE)

48. If avand 3 arezerosof the polynomial x* + 4x + 3, find the polynomial whose zeros
are 1+E and 1+ 2, (CBSE)

o p

49. FindK, sothat x>+ 2x + K isafactor of 2x* + x3—14x?+ 5x + 6. Alsofind all the

zerosof thetwo polynomials: (Exempler, HOTS)

50. If x—+/5 isafactorof thecubicpolynomial x3 —3/5x2 +13x— 35, thenfind
all the zerosof the polynomial.

ANSWERS AND HINTS

1. (b)5 2. -1
3. (b)-10 4. (da=0,b=-6
5. (b) 2 6. -1
7. True 8. True
b
9.(c)6 10. (a) A
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11. (i) 1 (i) 0 12. x2—10x + 13
13. k=0,5 14. 2
15. (i) 2 (ii) O 16. 0
17. 32 —7x—6 18. k=8
19. (i) 1 (i) 0 20. ()2 (i) 1
3
21. 4/3 22. a=—§,sum of zeroes=-4
23.-55 24. 5
25. 6 26. 12
27. 42 +t -1
28. On dividing x> —3x? + 6x — 15 by x — 3, remainder is + 3, hence— 3 must be
added to x3 — 3x% + 6x — 15.
('8
m n m+n’ (m+n)®>-—2mn 3 _ s
n m mn mn _
3
6 4
30. oc+B:§, “BZE’ 31. k=3,-5anda=27,-125
25x2 — 30X + 4
32 _2 ﬁ 33. p=2, g=3
B4 - P=4 Q=
34 ! 35. 1
™ .
36. 1 37. X¥*—4x-5
38.a=1b=7 39. 14x-—10
1
40. 61X — 65 41. V3, =3, -5
2 22
42, ——, —= 43. -5, 7
2 3
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44. X2 —2x + 3 45. 2, -1, F .=

46. X2 — 3x+2=(x-2) (x—1)

P(1) = 0,K = 24.
47. On dividing x* — 6x3 + 16x° — 25x + 10 by x* — 2x + k we get remainder

(2k—9)x + (10 —8k + k?)

Givenremainder =x+9

k-9=1 = k=5
10-8k+k’=a = a=10-40+25=-5
a=-5 k=5

> 16 16 1 2
X®——X+— or —(3x“-16x+16
48. 3 3 3( )

49. Ondividing 2x* + x> — 14x% + 5x + 6 by X% + 2x + k
We get (7k + 21)x + 2k? + 8k + 6 as remainder is zero.

= 7k+21=0 and 2k2+8k+6=0
= k=-3 and k=—1or -3
= k =-3

1
Zerosof X2+ 2x—3arel,—3and 2x* + x> —14x° + 5x+ 6are L, -3, 2, -

50. 5, V5 ++2 , 542
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PRACTICE-TEST

Polynomials

Time: 1 Hr. M.M.: 20
SECTION-A
1. If aand arezerosof aquadratic polynomial p(x), then factorize p(x). 1
1
2. If coand B are zeros of x> —x— 1, find the value of TE' 1

3. Ifoneof thezerosof quadratic polynomia (K —1) x2+kx+ 1is —3then thevalue

of Kis, 1
4 4 2 2
@ 3 b -3 © 3 @ -3
4. A quadratic polynomial, whosezerosare—3and 4, is 1
(@) > —x+ 12 (b) x°+x+12
(© X—2—5—6 (d) 2+ 2x—24
2 2
SECTION-B

1
5. Ifaand B arezerosof x*—(k+ 6)x + 2(2k—1). find thevaueof kif oo + 3 = E(XB :
2

6. Find a quadratic polynomia one of whose zeros is (3+ \E) and the sum
of its zeroesis 6. 2

2
7.  If zerosof the polynomial x?+ 4x + 2aare o.and o thenfindthevalueofa. 2
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SECTION-C

8. Findvauesof aandbif (x*+ 1) isafactor of the polynomial x* + x3 + 8x? + ax

+b. 3

9. If truth and lie are zeros of the polynomial px? + gx + r, (p # 0) and zeros are

reciprocal to each other, Find therelation betweenpandr. 3
SECTION-D

10. Ondividingthepolynomial X3+ 2x2+ kx + 7 by (x—3), remainder comesout to be
25. Find quotient and the value of k. Also find the sum and product of zeros of the

quotient so obtained. 4
oo4a
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