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Polynomials

Selected NCERT Questions

L

Sol.

Sol.

Find the zeros of the quadratic polynomial 6x° -3 - Txand verify the relationship between the
zeros and the co-efficients.
We have, p(x) = 6 -3 - Tx
plx) = 6> — 7x - 3 (In general form)
=6’-0x+ %-53= B (2x=3) + 1 (2x=3)
=2x-3)(Bx+ 1)
The zeros of polynomial p(x) is given by

plx) =0
= (2%-3)Bx+1)=0
L g2 L
Ty
Thus, the zeros of 6x = Tx = % are @ = % and B = -;—
I 3 1_9-2_17
Now, sum of the zeros = a+f= 9386 -6
—(Coefficientofx) _p =(=7) 7
and R =
Coetticient of x 6 6
) . - (Coefticient of x)
Therefore, sum of the zeros = ————————=
Coetlicient of x
5 . 3 1 1
Again, product of zeros = a.B=§ b4 (—E) g
anidl Constant term _t_ ﬁ: 4
Coefficient of x> ¢ 6 2
Therefore, product of zeros = Jonyiantterm Hence verified.

Coefficient of x*
Verify that the numbers given alongside the cubic polynomial below are its zeros. Also verify
the relationship between the zeros and the coefficients.
o —dx? +5x-2:2,1,1
Let p(x) = 2" = 42® + 52 = 2
On comparing with general polynomial p(x) = ax® + 0 +ex +d,wegeta=1,b=—4,¢c=5and
d=-2.
Given zeros 2, 1, 1.
P2 =(2P-42° +5(2)-2=8-16+10-2=0
and PO =(1P =417 +5(1)-2=1=-4+5-2=0.
Hence, 2, 1 and 1 are the zeros of the given cubic polynomial.
Again, considera =2, =1,y=1
o+Bty=2+1+1=4
—(Coefficient of x” ) -

-b
and atB+y= =—=
Coefficient of x* &

(4 _
1

4

afp+Pytya=2)M+ ML) +1)(R2)=2+1+2=5

Coeflicient of x ¢ 5
and af+Pfytyo= ————— =—===5§
RERere Coefficient of x> ¢ 1

R L L L L e L L T x|


H2O TECH LABS
Typewritten text
Polynomials


P Rkttt |

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-

Sol.

Sol.

Sol.

afy =@ (1) =2
_ —(Constantterm) _4  -(-2)

and afy = ————— = — 2
Coefficient of x* b 1

Find the zeroes of the following quadratic polynomial 4u® + 8u and verify the relationship
between the zeroes and the coefficients.

40 + Bu = dufu + 2) Verification:
Zeroes are 0 and =~ 2, so, value of a=0p=-2
2 . atpfp=0+(-2)=-2
4u~ + Bu is zero, when n
du=0u=0 - _ coeflicientofu _ 8 _ ,
il coefficient of u? 4

or u+2=0u=~2

and aB=0(-2)=0

constant term 0 =
= _72 = i 0 venhed.
coefficient of u 4

Find the zeroes of the polynomial x° -3 and verify the relationship between the zeroes and the
coefficients.
Recall the identity @* - b* = (a - b) (a + b). Using it, we can write:
x?=3=(x=3)(x++3)
So, the value of ¥* - 3 is zero when x= /3 or x=-/3.
Therelore, the zeroes of x* — 3 are /3 and —/3.
Now,

. ) s e - (Coefticient of x)
Sum of zeroes = 3 -3 =0=——— 5+
(Coefficient of x*)

-3 C
Product of zeroes = (y3)(-y/3)=-3=""= w
1 Coefficient of x

Find a quadratic polynomial each with the given numbers as the sum and product of its zeroes
respectively.

(@) "233 (id) ~4ry
(#) Let the zeroes of polynomial be a and B.
Then, a+B=+2 and af = ;—
Required polynomial is
¥ —(a+B)x+ap =x2-\,"§x+%
=32 3y2x+1
(#1) Let the zeroes of the polynomial be ¢ and B.
1 1
Then, a+B——Zand o:B—I
Required polynomial is
%2 —(a+B)x+aB

1 1
= 2__7 Naar]
% ( 4)“4

=4’ 4+x+1=0

b o on on o o o o e e e e e e e G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G e e e e . .
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Choose and write the correct option in the following questions.
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1.

Which of the following graphs could be for the simple polynomial x* ?
@) o e e e ) [ AY

:

> EiaEER BEREa) i X
i
() P ) Fhifwt
A H Fri

W
The quadratic polynomial, the sum of whose zeros is -5 and their product is 6, is
[CBSE 2020(30/1/1)]
(@) x>+ 5x + 6 (b) ¥ -5x+ 6 () x> -5x-6 d) =+ 5x + 6
If one of the zeros of the quadratic polynomial (k - 1)x? + kx + 1 is — 8, then the value of k is
[NCERT Exemplar]
4 -4 2 sl
@ 3 & < © 3 () =
If the zeros of the quadratic polynomial x* + (a + 1)x + b are 2 and -3, then [NCERT Exemplar]
@ a==-7,b==1 Pya=5b=~-1
() a=2,b=-6 dya=0,b=-6
p and g are the zeroes of the polynomial 4y° - 4y + 1. [CBSE Question Bank]
What is the value of % * % + pg?
-15 -3 5 17
@ = ® = © 5 @ 5
The zeros of the polynomial x - 3x —m(m + 3) are [CBSE 2020(30/2/1)]
(@) m,m+3 (b) —m, m + 3 (c) m, =(m + 3) (d) —=m, —=(m + 3)

If one of the zeros of a quadratic polynomial of the form 1 +ax+b is the negative of the
other, then it

(a) has no linear term and the constant term is negative.
(b) has no linear term and the constant term is positive.
(¢) can have a linear term but the constant term is negative.

(d) can have a linear term but the constant term is positive.

. L L L e L L Ty
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8. The number of polynomials having zeros as — 2 and 5 is [NCERT Exemplar]
(@) 1 (b 2 )3 (@) more than 3
9. If one root of the polynomial p(y) = 59% + 13y + m is reciprocal of other, then the value of m is
1
(a) 6 (URY (G] @ &
10. The number of zeros for a polynomial p(x) where graph of y = p(x) is given in figure, is
[CBSE 2020(30/4/1)]
(@) 3 (b 4 )0 d 5
11. Givenm + 2, where m is a positive integer, is a zero of the polynomial g(x) = »* — mx - 6. Which
of these is the value of m? [Competency Based Question]
(a) 4 @) 3 ©) 2 @ 1
12. Consider the expression A0 4 3x7, where m is a constant. For what value of m, will the
expression be a cubic polynomial? [Competency Based Question]
(a) 1 (b 2 (c) -1 d) -2
13. Given that one of the zeros of the cubic polynomial ax® + bx® + ¢x + d is zero, the product of
the other two zeros is [NCERT Exemplar]
b
@ -7 ® & ©0 @ -5
14. If one of the zeros of the cubic polynomial x* +ax® + bx + ¢ is - 1, then the product of the other
two zeroes is [NCERT Exemplar]
(@) b-a+1 b)) b-a-1 ©We-b+1 d) a-b-1
15. Which of these is a zero of the polynomial p(y)= 3" —16y- 82
(a) 2 b8 (c)-2 d) -8
16. If one of the zeroes of the quadratic polynomial * + 3x + k is 2, then the value of & is
[CBSE 2020(30/1/1)]
(@) 10 (B - 10 () =7 (d) -2
17. The value of A for which (x* + 4x + A) is a perfect square, is [CBSE 2020(30/3/1)]
(a) 16 (R] () 1 ) 4
18. How many zero(es) does (x — 2) (x + 3) have? [CBSE Question Bank]
(a) zero (b) one (c) two (d) three
-3
19. Which of these is the polynomial whose zeroes are é and (T)'-’ [CBSE Question Bank]
(@) 12x* + 5x -3 (b 12¢* —5x -3 ©12° + 13+ 3 (d) 12°-13x-3
20. How many zero(es) does the polynomial 293x” — 293x have? [CBSE Question Bank]
(@) 0 by L ()2 ) 3
Answers
1. (o) 2. (a) 3. (a) 4. (d) 5. (d) 6. (0 7. (@)
8. (d) 9. (c) 10. (a) 11. (@) 12. (b) 13. () 14. (a)
15. (¢) 16. (b) 17. (d) 18. (o) 19. (a) 20. (¢)
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Very Short Answer Questions
Each of the following questions are of 1 mark.

L

Sol.

Sol.

Sol.

Sol.

The graph of y = p(x), where p(x) is a polynomial in variable x, is as follows:

| \ o

T e

A

Write the number of zeros of p(x).

S
o
mERoz oz

Since the graph of y = p(x) cuts the x-axis at five points, therefore the number of zeros of

polynomial p(x) is 5.
The graph of the polynomial p(x) is given below:

SRS IR
/

h¢]

¥

Write the number of zeros of the polynomial p(x).

The graph of the polynomial p(x) intersect the x-axis at two points, therefore this polynomial p(x)
has two zeros.

For what value of k, is -3 a zero of the polynomial 2+ 11x + k2
Let p(x) = x + 1lx + k be the given polynomial, since -3 is the zero of the polynomial p(x).

LopER =0 = (—3)2 + 11(-3)+k=0
=] 9-334+k=0
= 24 4+k=0 = k=24
Form a quadratic polynomial, the sum and product of whose zeros are (- 3) and 2 respectively.

[CBSE 2020(30/5/1)]
Quadratic polynomial is given by
%% = (Sum of zeros) . x + Product of zeros
=2 (Bx+2=x>+3x+2
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Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

3.
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Find the quadratic polynomial whose zeros are -3 and 4.
Sumofzeros=-3+4=1,
Product of zeros = -3 X 4 = =12
*. Required polynomial = Pox=12
Can a quadratic polynomial x* + kx + & have equal zeros for some odd integer k > 12
No, for equal zeros, K -4k =0o0rk=0,4
= k should be even.
If one zero of the quadratic polynomial > — 5x — 6 is 6 then find the other zero.
Let a, 6 be the zeros of given polynomial.
Thena+6=5 = a=-l.
Check whether (x + 1) is a factor of the polynomial p(x) = o+ 4x + 5.

Py =x"+4x+5
Putting x = -1, we have

pl) = (1P + 41 + 5
=—1-44+5=0

= (x + 1) is a factor of polynomial p(x).
Yes, (x + 1) is a factor of the polynomial p(x) = £+ 4x + 5.

Each of the following questions are of 2 marks.
L

A teacher asked 10 of his students to write a polynomial in one variable on a paper and then
to hand over the paper. The following were the answers given by the students:

20+ 3,3 + Tx+ 2,4 + 32 + 2,2 + B + T, Tx+/7,58% - Tx + 2,22 + 3 - %

1 1
5x—§,ax3+bx2+cx+d,x+?

Answer the following questions :
(i) How many of the above ten, are not polynomials ?
(i) How many of the above ten, are quadratic polynomials? [CBSE 2020(30/2/1)]
(@) 3[(° +3x +7, 27 +3- -4 ; oh %)] are not polynomials.
(i) 1[(3° + 7x + Q]isa quadratic polynomial.
Find the value of k, if -1 is a zero of the polynomial p(x) = kx® —4x + k.
We have, p(x) = ke —4x + k
Since -1 is a zero of polynomial
Pl =h(=1)7 - 4= 1)+ k=0
= h+4+hk=0
= 2%k +4=10 — 2%k =-4 — k=-2
Find the zeros of the polynomial p(x) = 4x* - 12x + 9.

Sol. px)=4"-12¢+ 9= (2x-3)°

For zeros, p(x) = 0
=> 2x-3)(2x-3)=0

B
2rar

. L L L e L L Ty
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4. If o and P are zeros of p(x) = x* + x— 1, then find %+%.
Sol. Here,a +B=-1, af =-I1 s0 l—+1—=B-'—CE=i=l
. 8 s , atp ) 1
5. If zeros of the polynomial +? + 4x + 2a are and % , then find the value of a.
Sol. Product of (zeros) roots = % = i’[_a =ax %
or 2a =2
a=1

6. If one of the zeros of the quadratic polynomial f(x) = 4x® - 8kx — 9 is equal in magnitude but
opposite in sign of the other, find the value of k.

Sol. Let one root of the given polynomial be .
Then the other root = - a

Sum of the roots = (-a) +a =0

b 8k
= =i or Tz(} or k=0 : )
. = 2 P o O
7. If o and B are zeros of the polynomial f(x) = ax™ +bx + ¢, then find (22+BE'
Sol. (‘.iven:f(x)=ax2+bx+e
ﬂ+B=% and uB=%
1 1 B+e® (a+B)f-2
—2+—2: = i 5
« B (aB) (aB)
b* 2c| ot B2-%ac  a® _ b -2ac
=l—=—|x—= X —=
a2 a C? H,? EE 62

8. If the product of two zeros of the polynomial p(x) = 2x* + 6x® — 4x + 9 is 3, then find its third
zero.

Sol. Leta, B, y be the roots of the given polynomial and aff = 3.
Then aBy = _a—d =- L
-9 -3
Xy=—0mA
= Ixy 2

Each of the following questions are of 3 marks.

1. Find the value of & such that the polynomial x* — (k + 6)x + 2(2k — 1) has sum of its zeros equal

to half of their product. [CBSE 2019(30/1/1)]
Sol. Sum of zeros =k + 6 1
Product of zeros = 2(2k - 1) 1

Hence k +6=;7X 202k - 1)

k=7 1
[CBSE Marking Scheme 2019 (30/1/1)]

. L L L e L L Ty
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Sol.

Sol.

If one zero of the polynomial 3a® — 8x + 2k + 1 is seven times the other, find the value of k.

Let a and P be the zeros of the polynomial. Then as per question B = 7a.

Nowsumofzeros=a+B=a+ 7a = -(—TS)
8 1
= 8&—3 or = 3
and uXB=3x7a=%T+l
5 7a2 = 2k +1
3
,_l_)2_2k+1 A
i “(3 B (+ e=3)
A | 7. .
&F i = 3 2k +1
7 =2
= S—I—Qk = k-g

Quadratic polynomial 25" — 3x + 1 has zeros as o and . Now form a quadratic polynomial

whose zeros are 3¢ and 3. [Competency Based Question]

Itis given that o and B are zeros of the polynomial 2¢* - 3% + 1.

-(-3) _3 el
3 —9 and af = )

Now, new quadratic polynomial whose zeros are 3ot and 38 is given by

a+B=

% - (sum of zeros)x + product of zeros
=27 = (3o + 3P + o x 3P
= x>~ 8(a + Pl + 9ap
3 1
=22 -3X cx+Ox—
x°=-3 2:c 9 2

_z2_9 E:L g
_x—2x+2 2(2x -9x+9)

If %and -3 are the zeros of the polynomial ax® + 7x + b, then find the values of a and b.

[CBSE 2019(30/3/3)]
Sol. ax® + Tx + b
Sum of zeros = % = —TT
But sum of given zeros = %— 3= —%
Now, —ai = —%—7
a=3

b
a

. ¢
Product of zeros = P

o=

But product of given zeros = %x (-3) = -2. Therefore, -2 =

b=-6

. L L L e L L Ty
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5. Find the quadratic polynomial whose zeros are reciprocal of the zeros of the polynomial

fi) =ax® +bx+c,a 2 0,c %0, [CBSE 2020(30/1/1)]
Sol. f(x)zax2+bx+c
- el

atpe 0l Y

N ¥ gl 1
EWEnm clsetoss =G kg =

N duct of sl oA 1

W prof uct ol zeroes = a B =
. Required quadratic polynomial = x* + %x + % or e’ +bx+a Yo

[CBSE Marking Scheme 2020 (30/1/1)]

11
6. Find the zeros of the quadratic polynomial 7)'2 =g —% and verify the relationship between
zeros and the coefficients. [CBSE 2019(30/2/1)]

Sol. Given: plx) = 732 = % ¥ -%

1
= $CI-1-2) = gL -1y +%-2)

= $IDG-2+ 13-2)] = 3B+ DE-2)

Equating p(x) = 0

1 -1 2
= §(7}+1)(%y—2)—0 = ;—Tandj—§
(s)
s s ey 3 B b ML o 8 L 068 XL
Now, Sum of zeros = Fis - =91 and 37 91 " 31
s
il e B B I ein
and product of zeros = 27 Ta and 7 x% =31 Hence verified.

7. Find the quadratic polynomial sum and product of whose zeros are -1 and -20 respectively.
Also find the zeros of the polynominal so obtained. [CBSE 2019(30/4/2)]

Sol. Leta and P be the zeros of the quadratic polynomial.
Sum of zeros,a + f == 1
and product of zeros, a . p=-20
So, quadratic polynomial is given by
—(a+B.x+ap

= x2—(-1)x-20
= +x-20
Now, for zeros of this polynominal
FHx-20=0 = K+ 5e-4x-20=0
= X+ B -4x+5) =0 = (+5)x-4)=0
= x=-54

Zeros are - 5 and 4.

. L L L e L L Ty
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_Br+ovy+oB -56 _

8. Ifa,p,ybe zeros of polynomial 6x* + 3x* - 5x + 1, then find the value of ™' + ™ + y7.

[Competency Based Question]

Sol. Py =6 + ¥ -Bx+ 1l soa=6,0=8,c=-5d=1
a, f and y are zeros of the polynomial p(x).
o I
Y= = ERr
+ + —L—i
Brer+pfr=5=7
_=d_ -1
and [!B"‘( _T_?
R R SR R
Now o' +B'+y _ﬂ+B+“{

afy

From () and (i)

Puuing the value of B in (i), we have

= 8=a+%

= -Ba+7=0

= a(e=-7)-1(x=-7)=0
= a=1 or a=7

Puting a = 1 in (@), we get

_#
=3
or ¥ =7
and B=4

s ozeros are 1,4, 7.

Hence zerosare 1,4, 7or 7, 4, 1.

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-

8=a+y
d _ —(-28)
UB'Y:—z: 1 =928

(ay)4=28 or ay=7 or

T -1/6 =i

Each of the following questions are of 5 marks.

1. Find the zeros of the polynomial f{x) = x® - 12:* + 39x — 28, if it is given that the zeros are in

[Competency Based Question]

= PB=a+y ...(@)

AP.
Sol. Leta, B,y are the zeros of f(x). If a, B, y are in AP, then,
p-o=y-p
_=b_=(12) _
Q+B+T—T—f—12

== a+y=12-f ..(1)

28=12-B or 3p=12 or B=4

(i)

(i)

1
=

Putting the value of 1= % in (i), we get

= Ba=o’+7
= a>=Fa-loa+7=0
= @-D@-71=0

Putting & = 7 in (iv), we get

=L
™%
or y=1
and B=4

. zerosare 7,4, 1.

. L L L e L L Ty
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2

Sol.

Sol.

Sol.

Without actually calculating the zeroes, form a quadratic polynomial whose zeroes are reciprocals

of the zeroes of the polynomial 5x® 4+ 2x -3, [CBSE 2020(30/4/1)]
Let zeroes of given quadratic polynomial be ¢ and B.
=2 =4
+B=— =
Now, o+ 5 and aff B
=2
1,1 wha 75 2
aTET e 33
5
SE =
af 3
Required polynomial is
D
20 S 2
x =gx—g or 3" - 2x-5

[CBSE Marking Scheme 2020(30/4/1)]

Find the zeroes of the quadratic polynomial pgs® + (pr + gs) x + rs and verify the relationship
between the zeroes and the coefficients. [Competency Based Question]
Given quadratic polynomial is pgx® + (pr + gs) x + 5.
Here coefficient of ¥ = pq, coefficient of x = pr + gs and constant term = 7s.
Now, pqx2 +(pr +gs)x +rs
= (pqx2 + prx) + (gsx + 15)
prlgx + 1) + 5 (gx + 1)
=(px +5) (g + 1)
Clearly, px2 +@pr+g)x+rs=0

= (px+s)(ge +7r)=0
x=—%orx=—%

; ’ . h s T
Hence zeroes of the given quadratic polynomial are — iy and - T

Second Part:

B sq+ pr

~ Coetlicient of x

2 Coefficient of %®

Sum of zeroes = ~ — -

A
4

el |s

r)7 s Constant term

Product of zeroes = (-'—)(_— = =
A4l P9 Coeflicient of %%

Given that the zeroes of the cubic polynomial x* - 6x* + 3x + 10 are of the form a, a + b,
a + 2b for some real numbers a and b, find the values of @ and b as well as the zeroes of the given
polynomial. [NCERT Exemplar]
Let  flx) =x"=6x + 3x + 10
Given that a,(a + b) and (a + 2b) are the zeroes of f(x). Then

. (Coefficient of x%)
Sum of the zeroes = — ——————+
(Coetlicient of x”)

)]

= a-i—(a+b)+(a+26)=f
= 3a+3=6 = at+b=2 -.(1)

. . _ : (Coefficient of x)
Sum of product of two zeros ata ime = ——————— -
(Coetticient of x7)

. L L L e L L Ty
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!3+(ﬂ,+b)+([l+b)(ﬂ+2b)+a(ﬂ+2b)=;i

alea+b)+@+b){a+b)+b} +ail@+b)+b}=3
2a+22+b)+a2+b=3 [Using Eq. (3)]
2a+22+2-a)+a@+2-a)=3 [Using Eq. (i)]
9% +8-2a+4a-a’=3 =5 —a®+ 8=8-4a
a’-4a-5=0

Uy Uy

Using factorisation method
a®-ba+a-5=0
= al@a-5)+1@-5=0 = @a-5@a+1)=0
=3 a=-1,5
Whena =—1,thenb =3
Whena =5thenbd=-3 [using equation ()]
Required zeroes of f{x) are
When a=-landb=3
Then, a, (a+b),(a+2b)==1,(-1+3),(-1 +6)or-1,2,5
When a =5andb = -3 then
a,la+b), (a+2) =5, (5-5),(5-6)or5 2 -1
Hence, the required values of e and bare e = -l and b = 3 ora = 5, b = - 3 and the zeroes are
-1,2and 5.

Each of the following questions are of 4 marks.

1. Read the following and answer any four questions from (i) to (v).
The below pictures are few natural examples of parabolic shape which is represented by a
quadratic polynomial. A parabolic arch is an arch in the shape of a parabola. In structures, their
curve represents an efficient method of load, and so can be found in bridges and in architecture
in a variety of forms. [CBSE Question Bank]
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Sol.

(i) In the standard form of quadratic polynomial, ax+ bx + ¢, a, b, and ¢ where

(ii

(iii

)

)

(i)

(@)

i

(i

(z

(v

@

—

)

)

)

~

(@) All are real numbers.

(b) All are rational numbers.

(¢) ‘a’ is a non zero real number and b and ¢ are any real numbers.
(d) All are integers.

If the roots of the quadratic polynomial are equal, where the discriminant D = b* - 4ac,
then

@D>0 D <0 © D=0 @ D=0

If o and % are the zeros of the quadratic polynomial 2x* - x + 8k thenk is

L i 9
@4 ® 5 © 3 @ 2
The graph of ¥+ 1=0 [Competency Based Question]
(@) Intersects x-axis at two distinct points.
(b) Touches x-axis at a point.
(¢) Neither touches nor intersects x-axis.

(d) Either touches or intersects x-axis.

1
If the sum of the roots is —p and product of the roots is ——, then the quadratic
polynomial is [Competency Based Question]

@ k(—pxz+%+l) ) k(px2+%-l)

1

() k(xg +px-l?) (d) k(xg-—pxi—?)

" - . . b4 .
In the standard form of quadratic polynomial ax™+ bx + ¢, a is a non zero real number and
b and ¢ are any real numbers.
Hence option (¢) is correct.

In case of quadratic pelynomial if the roots are equal then the discriminant (D) should be
equal 1o 0.
Hence option (d) is correct.
Given quadratic polynomial is 2 x + 8k.
8k

: 1 : 1
If aand - are zeros then their product = a X i s

-
= 1=4# = k—4

Hence option (b) is correct.

Given quadratic polynomial is Zd+1=0

= K=-

= Zeros can't be find out so its graph neither touches nor intersects x-axis.

Hence option () is correct.
5 i : 2
Given: Sum of roots = —p and product of roots = >

The general form of quadratic pelynomial is

. L L L e L L Ty
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k(x* - (sum of zerosix + product of zeros)
— k(x2— (—p)x+ (%)) = k(x2+ﬁx—%)
Hence option (¢) is correct.

2. Read the following and answer any four questions from (i) to (v).

An asana is a body posture, originally and still a general term for a sitting meditation pose, and
later extended in hatha yoga and modern yoga as exercise, Lo any type of pose or position, adding
reclining, standing, inverted, twisting, and balancing poses. In the figure, one can observe that
poses can be related to representation of quadratic polynomial. [CBSE Question Bank]

Adhomuhasavana

Trikonasana
=3 \J\z £ i i 3 5
= t } ES t } t i
i /
NESBEEWE BE EOL I8 ERRED
= EREAEE ’\:477 ARsaEN / H
R
i
S
e
(i) The shapes of the poses shown are
(a) Spiral (b) Ellipse (¢) Linear (d) Parabola
(if) The graph of parabola opens downward, if
(@) az0 Ba=0 ()a<0 dya>0
(iii) In the graph, how many zeros are there for the polynomial?
(a) 0 )1 €2 @3
(iv) The two zeroes in the above shown graph are
(@) 2,4 (52,4 (c)-8,4 d)2,-8

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-
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(v) The zeros of the quadratic polynomial 413" +5x-2/3 are

2 V3 2 8 2 3 2 3
@) —= BY oy £) ——— dy —=-—
@ T ® 5 ) 5% @ -
ol. (i) The shape of the poses shown is parabola.

Hence option (d) is correct.
(#) The graph of the parabola opens downward if @ < 0.
Hence option (¢) is correct.
(##) Since the given graph is intersecting x-axis at two places, therefore it should have 2 zeros.
Hence option (c) is correct.
(7v) Two zeros of the given graph are -2 and 4.
Hence option (b) is correct.
(v) Given quadratic polynomial is 4,/%3x2 + 50— 2/3.
By mid term spliving, we can write
4,32+ 8 —3x - 2.3
= 4x(/3x+2)-y/3(/3x+2)

= (V3x+2)(4x-/3) = x=

Hence option (b) is correct.

3. The figure given below shows the path of a diver, when she takes a jump [rom the diving board.
Clearly it is a parabola.
Annie was standing on a diving board, 48 feet above the water level. She 1ook a dive into the pool.
Her height (in feet) above the water level at any time ' in seconds is given by the polynomial 2()
such that A(f) = —166% + 8¢ + k.

Based on above information answer the following questions.
(i) (a) What is the value of k?
(b) At what time will she touch the water in the pool?
(ii) (a) Rita’s height (in feet) above the water level is given by another polynomial p(f) with
zeroes -1 and 2, then find p(1).
(b) A polynomial ¢(f) with sum of zeroes as 1 and the product as -6 is modelling Anu’s
height in feet above the water at any time ¢ (in seconds). Then find g(?).
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Sol. (i) (@) Iniually, at¢ =0, Annie’s height is 48ft.
So, att =0, h should be equal 10 48.
h(0) == 16(0)% + 8(0) + k = 48
Sok=48
(b) When Annie touches the pool, her height = 0 feet
ie.,— 1662 + 8¢ + 48 = 0 above water level
= 2 —1-6=0
= 2% 4t +3-6=0
= 2At-2)+3(t-2)=0
= (2+3)(-2)=0

; -3
2. t= = —
ie., 2 or 2

Since time cannot be negative, so { = 2 seconds.
(i) (@) v ¢=-1andt=2are the two zeroes of the polynomial p(z).
then  p@)=k(-(-1)I-2)
=hit+ Di-2)=k(*-1-2)
When ¢ = 0 (initally) h; = 48 {t
PpO) =h(0P-0-2) =48
ie., —9% =48 = k=-24
So the polynomial is — 24(% -1 - 2) = - 241° + 241 + 48.
(&) A polynomial g(¢) with sum of zeroes as 1 and the product as -6 is given by
qit) = k(1 = sum of zeroes) [+ product of zeroes)
=h@@-U+ (=6) =k(Z-1-6) ()
When ¢ = 0 (initially) ¢(0) = 48 fi
q(0) = k(0% = 1(0) - 6) = 48

i.e. -6k =48 0rk =-8
Putting & = - 8 in equation (i), required polynomial is — 8(% - 1t - 6).
=87 + 8 + 48

m Objective Type Questions: [1 mark each]

1. Choose and write the correct option in each of the following questions.
(&) If5 is a zero of the quadratic polynomial, £? —kx - 15 then the value of k is

(a) 2 -2 () 4 @) -4
(#) The number of polynomials having zeros 1 and -2 is

(a) 1 b2 () 8 (d) more than 3
(127) A quadratic polynomial, whose zeros are -3 and 4, is

(@) x*—x + 12 by« +x + 12

© LA (d) 2% + 2¢ - 24

2 2

() The zeros of the quadratic polynomial ke tkE#0

(a) cannot be positive (b) cannot be negative

(¢) are always equal (d) are always unequal
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(v) If the graph of a polynomial intersects the x-axis at exactly two points, then it
(a) cannot be a linear or a cubic polynomial
(b) can be a quadratic polynomial only
(¢) can be a cubic or a quadratic polynomial
)

(d) can be a linear or a quadratic polynomial

m Very Short Answer Questions: [1 mark each]

2. If1is a zero of the polynomial p(x) = ax® - 8(a - 1)x -1, then find the value of a.

3. 1f one root of the polynomial p(y) = 7y? + 14y + m is reciprocal of other, then find the value
of m.

4. Find the other zero of the quadratic polynomial 3 + 7y - 60 if one zero is —12.

5. Find the quadratic polynomial whose zeros are - 3 and - 5.

6. What number should be added to the polynomial x* + 7x - 35 so that 3 is the zero of the
polynomial?

7. The graph ofy = p(x) where p(x) is a polynomial in variable x, is as follows:

Yot

Write the number of zeros of p(x).

8. Ifone zero of the quadratic polynomial p(x) = ** + 4hx — 25 is negative of the other, find the value of k.

m Short Answer Questions-I: [2 marks each]
9. 1fm and n are the zeros of the polynomial 3x% + 11x -4, find the value of % 4§ %
[Competency Based Question)
10. Find the zeros of the polynomial 57 - 11y + 2.
11. If one of the zeros of the quadratic polynomial (k - 2)” — 2 — (k + 5) is 4, find the value of k.
12. Ifa, B are the zeros of the polynomial x” + x - 6, find the value of L? i BIT)
a
13. Ifa, p are the two zeros of the polynomial ffy) = y - 8y + ¢ and «® + B* = 40, find the value of a.
14. Ifthe sum of the zeros of the quadratic polynomial f{x) = kx® + 2x + 3k is equal o their product,
find the value of k.
m Short Answer Questions-1I: [3 marks each]
15. Find the zeros of the following polynomials and verify the relationship between the zeros and

the coefficients of the polynomials.

@ 2+ ng =] (i) V3x%-11x+643 (i) a(x® + 1) =(@® +1)

. L L L e L L Ty



P Rkttt |

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-

16. If o and B are the zeros of the quadratic polynomial f(t) = £* - p{t + 1) - ¢, show that
@+ DHPE+DH=1-c [Competency Based Question)
17. If(x=2)is a factor of x* + ax? + bx + 16 and b = 4a, find the values of a and b.

# Long Answer Questions: [5 marks each]

18. Ifa and B are zeros of polynomial f{x) = 2x% + 11x + 5, then find

L

.

19. Verify that the numbers given alongside the cubic polynomials below are their zeros. Also verify
the relationship between the zeros and the coefficients.

) o' + Bt @) o+ = -208

@x*-2%"-5x + 6; -2, 1,8 (ii)2x3+7x?+2x—3;—3,—1,%
20. Ifthe zeroes of the polynomial ¥ -3 +x+ larea-b,a,a + b, find a and b.

[Competency Based Question]

Answers
1. (2) (a) (@) (d) (1t} (c) () (a) @) ()
2.a=1 3.m=7 4.5 5.2+ 8 +156. 5 .2 8. k=0
-145 1 13 _-2
9. 12 10. 502 11.k=3 12. 36 13. 2 =12 14. k= 3
T R LV R | B . . 10001 . -36
15. (i) (3, 2 ]{z:) J:_’T,SVS (1) a4,y 17. a =-2,b=-8 18. (i) 16 (i) 5

20. a=1,b=%,2

Self-Assessment

Time allowed: T hour Max. marks: 40
SECTION A
1. Choose and write the correct option in the following questions. Bx1=3)
(#) A quadratic polynomial with 3 and 2 as the sum and product of its zeros respectively is
(@) x° + 3x -2 by x*-3x + 2
() x2-2x+3 d)x>-2¢-3
(#) The zeros of the quadratic polynomial &%+ 00x + 127 are
(a) both positive (b) both negative
(¢) one positive and one negative (d) both equal
(##) 1f the product of the zeros of the polynomial p(x) = ax® - 6x% + 11x - 6 is 4, then a equals
@ -2 3 © -2 @3
2. Solve the following questions. 2x1=2)

i) 1f @ and B are zeros of a polynomial x® —4v/3x+3, then find the value of @ + B — ap.
puty

(i) 1f the square of difference of the zeros of the quadratic polynomial * +px + 45 is equal
to 144. Find out the value of p. [Competency Based Question]
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SECTION B

m Solve the following questions. 4x2=8)

3.

4.

5.

6.

Ifp and g are the zeros of the polynomial f(x) = 2x” —7x + 3, find the value ol‘;l)j + 92.

2 2
o B
B o

If a and B are the zeros of the quadratic polynomial f{x) = 3x% - 5x = 2, then evaluate

If a, B are the zeros of the quadratic polynomial piy) = »2 =4y + 3, find the value of «*p*+ o’p*.

Find the cubic polynomial with the sum, sum of the products ofl'its zeros taken two at a time, and
the products of its zeros as -3, =8 and 2 respectively.

® Solve the following questions. 4x3=12)

7

8.

9.

10.

11.
2.

13.

I = and - 3 are the zeros of the polynomial ax® + Tx + b, then find the values of ¢ and b.

3
: n—yg
If (x + a) is a factor of two polynomials +? + px + ¢ and x* + mx + n then prove thata = w0
[Competency Based Question]

If o and P are the zeros of the polynomial 9x% — %x + 1, then find the value of (i) &’ + ap?
(#) a® + B2
Find a quadratic polynomial whose zeros are

5+4y2 5-42

5-/2 542

If the sum of squares of the zeroes of the quadratic polynomial +* - 8x + k be 40, find k.

If o and B are the zeros of the quadratic polynomial f(x) = 8x" — 7% - 6, find a polynomial whose
zeros are (i) o and B2 (i) 20 + 3 and 3o + 2P .
Find the zeroes of the following quadratic polynomials and verify the relationship between the zeroes

and the coeflicients:

x*— (2a + by + 2ab

Answers

L@e @) o {iii) (d) 2. (i) 4/3 -3 ()18 Tl
-9215

4.

5 5. 108 6. x>+ 3% -8x-2 7.a=8b=-6

3 5
BBy 10. 23+ - 54x + 23
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12 12. (i)%(&f ~ 85x + 86) (i) %(53 —85x + 02) 13. 2, b
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