1. (a):Since o, P are the zeroes of 2x> + 6x - 6, we have
-6 -6
+Bf=—=-83andoaf= — =-3.
a+f > and of3 5

Hence, o + = of

2. (a) : Since the curve cuts the x-axis at 3 points. So,
there are 3 zeroes of the given graph.

3. (b):Letfix)=px’ +x*-2x+gq

Since (x + 1) and (x - 1) are factors of
fly=p’+x*-2x+g

S f)=0andf(-1)=0

Now, f(l)=p+1-2+g=p+q-1=0

= pt+tg=1 (1)
f-1)=0 = -p+1+2+4=0
= -pt+q=-3 ...(ii)

Solving (i) and (ii), we getp =2 and g = -1

4. Letp(x)=(k-Dx*+kx+1

Given that, one of the zeroes is -3, then p(-3) =0
= (k-1) (-3 +k(-=3)+1=0

= 9k-1)-3k+1=0 = 6k-8=0=k=4/3.
5. Total number of zeroes =2 +3 =5

-6
6. Sum of zeroes=a + 3 = —(7) =3

Product of zeroes = ap =7/2
7

Now, a2 + B2 = (o + B)? - 2ap = (3)? —2(5)=9-7=2
7.  We have 9x* - 5 = (3x)* - (\/5)2
= (3x —/5) Bx +5).
Therefore, the zeroes of 9x° - 5 are
J5 -5
x=— and x=——
3 3

8. Given, o and B are the zeroes of the polynomial,
flx)=x*-19x + k

. at+p=19 ...(i)
and af =k ...(ii)
Also, o - =7 (Given) ...(iii)

Adding (i) and (iii), we get 2. =26 = o =13
From (i), B=6
Now, o=k = 13x6=k=k=78

9. Given that, sum of zeroes (S)=—-——=

25

and product of zeroes (P) = —%

Required quadratic polynomial is

p(x):x2—Sx+P:x2+ix—% =2\/gx2+3x—\/g

25
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Using factorisation method,
p(x)= 2\/gx2 +5x—-2x— \/g
=5x(2x +/5) = 1(2x +/5) = (2x +/5)(+/5x - 1)

Hence, the zeroes of p(x) are —75 and i

NG
10. We have, f(x) = x> - 10x + 25 = (x - 5)°
Putting f(x) = 0, we get (x - 5%=0..x=55
The required zeroe of f(x) is 5.
11. We have, g(x) = -2x* +3x-2and h(x) =x -3
flx) =22 +3x-2) (x-3) +4
=20 +3x0° -2+ 6" - 9x + 6+ 4

=23 +9x% - 11x + 10

12. (i) Graph of a quadratic polynomial is a parabolic
in shape.
(ii) Since the graph of the polynomial cuts the x-axis at
(-6, 0) and (6, 0). So, the zeroes of polynomial are -6 and
6.

Required polynomial is
p(x) =" = (-6 + 6)x + (-6)(6) = x* - 36
(iii) We have, p(x) = x* - 36
Now, p(6) = 6> -36 =36 -36=0
(iv) Letf(x) = x* + 2x - 3. Then,

coefficientof x  (2) _

= -2
coefficient of x° 1

Sum of zeroes = —

(v) The given polynomial is at* + 5t + 3a
Given, sum of zeroes = product of zeroes
=5 _3a _5
a a 3
13. (i) (b):The shape of the path of the soccer ball is a
parabola.

=

(i) (c) : The axis of symmetry of the given curve is a
line parallel to y-axis.

(iii) (a) : The zeroes of the polynomial, represented in
the given graph, are -2 and 7, since the curve cuts the
x-axis at these points.

(iv) (d) : A polynomial having zeroes -2 and -3 is
p()=x" = (-2-3)x+ (-2) (-3) =x* +5x + 6
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(V) (c) : We have, f(x) =
NOW,9=(x_3)2+9
= (x-37=0= x-3=0 = x=3

(x-3)*+9

14. (i) Since, the graph intersects the x-axis at two
points, namely x = 8, -2.
So, 8, -2 are the zeroes of the given polynomial.

(ii) The expression of the polynomial given in diagram
is -x + 6x + 16.

(iii) Let p(x) = —x* + 6x + 16
When x =4, p(4) = 4>+ 6 x4 + 16 =24

(iv) Let flx) = x> +3x -2
Now, consider f{x) =0 = -x*+3x-2=0

= ¥-3x+2=0= (x-2)(x-1)=0
= «x =1, 2 are its zeroes.

(v) Letaand parethe zeroes of the required polynomial.
Given, oo+ 3 =-3
If o =4, then p=-7
Representation of tunnel is —x* - 3x + 28.
15. Letp(x) = x* - 12x + 35
For zeroes, putp(x)=0
= x-12x+35=0 = ¥’ -5x-7x+35=0
= x(x-5)-7(x-5=0 = (x-5(x-7)=0
= x-5=0orx-7=0= x=5o0orx=7
Zeroes of p(x) are 5 and 7.
~(12)

1 Coefficient of x>

—(Coefficient of x)

Sum of zeroes=5+7=12=

C tant t
Product of zeroes=5x7 =35 = 33 Bl W

1 Coefficient of x°

16. Given quadratic polynomial is x> -8x+7.
Let o and B be its roots.

a+p=8 ...
ap =7 ...(ii)
o-B= (e +B)? —dap = (8) — 4x7
[Using (i) and (ii)]
— J6a—28 =136 =6
= o-B=6 ....(iid)

Adding (i) and (iii), we get 20 =14 = a =7
From (i), we getp=8-a=8-7=1
OR
Given polynomial, f(x) = 25 P? - 15P + 2
Since, o and P are roots of f(x)
15 3 2
+p=—=—-—andaf= —
atPs 5T ndabs 5

Sum of zeroes of the required polynomial

and product of zeroes of the required polynomial

T

25) 25

WEG 100 PERCENT Mathematics Class-10

Hence, the required quadratic polynomial is

2 5.5 % (8% - 30x + 25).

4 8
17. Let o and B be the zeroes of the polynomial

f(x) = ax® + bx + c. Then, oc+[3=—yand(xﬁ=£
a a

Let S and P denotes respectively the sum and product of

the zeroes of a polynomial, whose zeroes are l and % .
b ’
Then,S=l+1=0L_+B=_ﬂ=_k
a B ap ¢ ¢
a
and P—l 1: 1 =l=2
a B oaf ¢ ¢
a

Hence, the required polynomial g(x) is given by

g(x) = k(x* - Sx + P) = k (x2 +—x+z), where k is any
c

c
non-zero constant.

18. We have, 6x° - 13x + 6 = 6x° - 4x - 9x + 6
=2x(3x-2)-3(3x-2) =(2x - 3) 3x - 2)

So, the value of 6x* - 13x + 6 is 0, when

(Bx-2)=0o0r (2x-3)=0

ie., whenx=2/30rx=3/2

Therefore, the zeroes of 6x* - 13x + 6 are 2/3 and 3/2.
Sum of zeroes

_2 2,3 3_13_- (= 13) (- Coefficient of x)
32 6 6 Coefficient of x>
Product of zeroes
_2 y 3 _6 _ Constant term
372 6 Coefficient of x*
OR
Given, a and B be the roots of the given polynomial.
atPB=5aap=2
Now, l+1—30c[5 = p+o —-30f
o B op
=§—3x2=§—6=—5_12 _7
2 2 2 2

19. Leta, B be the zeroes of 8x?—18x - m, where o =5/2
—(Coefficient of x)

Now, a + B = 5
Coefficient of x
—(- 18) 9 5 -1
—_ + -__— 7 R
b= =P= 4 2 4
Also, aff = Constant term _-m

Coefficient of x2 8

5 -1 —-m -5 -m
X —|=—>>—=—=—=m=5
2 4 8 8 8

20. Given polynomial is 23x” - 26x + 161.
Product of zeroes =161/23 =7

Now, 2 x product of zeroes = 14p [Given]

= 2x7=14p = p=%:>p=l.
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21. Since, o and B are the zeroes of the polynomial
% -9x + k.

(x+B=—(_ﬁ=9 (i)
1
and of = % =k .. (if)
Now,a-p=1 [Given]
= (0-B)YP=1=(a+p)’-4op=1
— 92_4k=1 [Using (i) and (ii)]
- 80

= 81-4k=1 = -4k=-80 = k=—4=20

22. We have, f(x) = abx* + (b* - ac) x - bc

= abx* + b’x - acx - be = bx(ax + b) - ¢ (ax + b)
= (ax + b) (bx - ¢)

The zeroes of f(x) are given by f(x) =0

= (ax+b)(bx-¢)=0

= ax+b=0o0rbx-c=0

c
= X=—— O0or x=-—
a b
Thus, the zeroes of f(x) are: o.= b and B =£
a
2
Now, OC+B=—E+£=—QC b daB:—Bxgz—E
a b
Coefficient of x (bz —ac ) ac—b?
Also, — > == =
Coefficient of x ab ab
an Constant term B E _c
" Coefficient of x2 ab  a

Coefficient of x
Hence, sum of the zeroes = —

Coefficient of x°

Constant term
and, product of the zeroes =

Coefficient of x°

23. Let the polynomial be ax” + bx + ¢ and its zeroes be
o and B.

(i) Here,a+p=1/4andaPf=1/2

Thus the required polynomial is

x* - (sum of zeroes)x + product of zeroes

:ch—(l)x+1 i.e.,4x2—x+2
4 2
(i) Here, o +B =2 and ocB:%

Thus the required polynomial is
x* — (sum of zeroes) x + product of zeroes

=x%- (2)x+ % ie,3x% —6x+1.

24. Since, o and P are the zeroes of the quadratic
polynomial, f(x) = ko +4x+4

4
oc+[3=~—andoc[3=z
Now, o + B> =24 = (o + B)* - 20 = 24
2
= (—é) Loty 168y
k Kk

16 - 8k =24k* = 3k*+k-2=0

3%+ 3k -2k -2=0 = 3k(k+1) - 2(k +1)
(k+1)(3k-2)=0 = k+1=00r3k-2=0
k=-lork=2/3

Hence, k=-1lork=2/3

Uyl

OR
Let o and B be the zeroes of required quadratic
polynomial.

5+v2 5-42  (5+v2)% +(5-+2)>

Then ot B = S S Y512 (5-2)(5+32)
_25+2+10v2+25+2-10v2 54
) 52— (V2)? JES
Also, ap = Mxﬂ =1
5-42 5+42

So, required polynomial is given by
x% - (sum of zeroes)x + product of zeroes = x* - %x +1

Since, zeroes of ¥ - 5—§x +1 is same as 23x” — 54x + 23

Required polynomial is 23x” - 54x + 23.

25. Itis given that a.and P are the zeroes of the quadratic
polynomial f(x) = 2x* - 5x + 7.
5 7

arp=-(-3)-3 andap-7

Let S and P denotes respectively the sum and product of
zeroes of the required polynomial.
5 25

Then, S = 20+ 3p) + (Ba. + 2B) =5(cc + p) =5 x S =—

and, P = (2a + 3B) (3o + 2B) = 6(c* + B%) + 130p
=602 + 6B% + 120f + ap = 6(c” + B> + 20B) + aff
5% 7 75 7
=6(a+PP+of=6|=| +t==—+==
blot B+ op 6(2) 272 2
Hence, the required polynomial g(x) is given by

g(x) = k(x2 -Sx+P)= k(x2 —%x+41), where k is any

41

non-zero real number.

26. Let f(x) = kx® + 41x + 42
Given, product of zeroes =7
=> 42/k=7 = 42="7k
= k=6
Putting k = 6 in polynomial
p(x) = (k - 4)x* + (k + 1)x + 5, we get
p(x)=(6-4)x*+ (6+1)x +5
= p(x)=2x2+7x+5
For zeroes of p(x), put 2x* + 7x + 5 =0
2% +5x+2x+5=0
x(2x+5)+1(2x+5) =0
(x+1)(2x+5)=0
x=-1,x=-5/2
zeroes are -1 and -5/2.

SRR
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27. Let o and f be the zeroes of the polynomial

p(x) = 2% + 2kx + k

o+p=-2k/1=-2k ...()
and afp=k/1=k ...(ii)

Also, o. = B (given)

From (i), a + o = -2k

= 20=-2k=>a=-k ...(iii)
From (ii), a-o = k

= o’=k=(-k?*=k

= KF-k=0=k(k-1)=0
= k=0ork=1

So, the quadratic polynomial p(x) will have equal zeroes
atk=0and k=1.

s p(x) can have equal zeroes for some odd integer
k> 0.

28. Given, o and B are the zeroes of the quadratic

[Using (iii)]

polynomial p(s) = 35> - 65 + 4.
ot - Coefficient ofs2 _ —(-6) _6 _ 5
Coefficient of s 3 3

Constant term 4
and af = ———— =
Coefficient of s* 3

Now,—+B+2(1 1)+30c[3
o o B

B
= O€Z+B2 +2(OL_+B) +30p
of of
_ (o+P)? —20c[3+2(0c )+3aB
[+ a®+b* = (a + b)* - 2ab]

- & :Li(;/s +2(4 3)

[ 0L+B=2and(x[3=4/3]

4 8

- 3 ioxox344-278.3 3.4
4 4 3 4
3

A8 o 147=3

374

29. Let the zeroes of the given polynomial ax® + bx + b
be ma. and na.

Coefficientof x —b
Sum of zeroes, mo. + noy = - ——m8 —— =

Coefficient of x> 4
- -b
= o(mt+tn)=-— =0= ()

a a(m+n)
Constant term b
and product of zeroes, mo. x no. = — 5=~
Coefficient of x*= 4

2_ b b b o
= mno = S>mn|———|=— [Using (i)]
a > (m+n)*| a
mnb mn a
> ——=1= 7=
a(m+n) (m+n)- b

WEG 100 PERCENT Mathematics Class-10

mn a
i e H N
m-+2mn+n- b

1 a
.

m?> 2mn n®> b
7+7

mn mn mn

[Dividing numerator and denominator of LHS by mn]

Here, we take a positive square root, because

values of ,|— and ,/— are always positive.
n m

30. Since, o and B are the zeroes of the quadratic
polynomial x*+4x +3.Then,a + B=-4 and o =3
Sum of the zeroes

=1+E+1+g:o¢[3+ﬁ2+(x[3+(x2

o of
_ o +BP 420 (a+B)’ _(-4)° 16
- of op 3 3

Product of the zeroes = (1 + E) (1 + %)
o

(L0 B oB_, o?+p? 20+’ +p
B o ap op op

_ (a4’ (=4 _16
B 3 3

Required polynomial is given by
x* - (sum of the zeroes)x + product of zeroes

> _l6x 16

=x"—-—+ r 3x? - 16x + 16.

31. Let o and B be the zeroes of 3x* - 8x -2k - 1.

Now, OL+B=§ = 7B+B:§ [ o =7P (Given)]
8 1
.8[325 = Bzg

Now, 0c=7[3=7><%=

wpo @) 7 1 @k+)

Also,
3 3 3 3
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. g:_@ o 7=302k+1) = 7=—6k-3
= 6k=—10=>k=—1—0=—§
6 3

32. Since, o and P are zeroes of p(x) = 2x* - 11x + 12.
a+[3:1—21andoc[3:6

Now, we have to form a polynomial whose zeroes are
2o+ 3f and 3o + 2.

Sum of zeroes = (2o + 3f) + (3o + 2)

=50+ 50 =5(a + ) :5(%):%

and product of zeroes = (2o + 3f) (3a + 2)
= 60 + 6% + 40 + 90 = 60 + 6B + 1208 + ap
= 6(c” + {7 + 208) + af = 6(ct + B)* + o

2
:62 + 6 :6)(&4_6:@4_6:@
2 4 2 2

The required polynomial is
k(x2 - %x + %), where k (# 0) is real number.

Taking k = 2, one such required polynomial is

2(2x% - 55x +375) _ 5
) -

x% - 55x + 375
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