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Exercise 2.1

Q). The graphs of y = p(x) are given in Fig. 2.10 below, for some
polynomials p(x). Find the number of zeroes of p(x) in each

case.

Fig. 2.10

Solution :

« The number of zeroes of p(x) = the number of points where the graph of

y = p(x) meets (cuts or touches) the x-axis.
« (1) The graph does not meet the x-axis = 0 zeroes.
« (i) The graph meets the x-axis at 1 point = 1 zero.
« (iii) The graph meets the T-axis at 3 points = 3 zeroes.
< (iv) The graph meets the x-axis at 2 points = 2 zeroes.
« (V) The graph meets the x-axis at 4 points = 4 zeroes.

« (vi) The graph meets the x-axis at 3 points = 3 zeroes.

[ Answer : (i) 0 (i) 1 Gii) 3 (iv) 2 (v) 4 (vi) 3 ]
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Exercise 2.2

Q\. Find the 2eroes of the following quadratic polynomials and
verify the relationship between the 2eroes and the coefficients.

Solution :

()22 -2z —-8=(x—4)(x+2). 2eroes: x =4, x = —2.

< Verify: sum =4+ (=2) =2 = - = —_Tzi product
a
c —
x (=2) ~ =N
ey 4.2 9 M g
+ (ii) 48° —4s+1 = (25 — 1)°. 2erves: s = 5 g
— 1 1 1 1
-Ver/‘fg:sum:%+%:1=—T4,'product=§-—2—=—=Z.
1- '3
- (iii) 622 — 7Tz — 3 = (3z + 1)(2z — 3). 2erves: z = 737 %
. 103 N8 -7 1 3 1 -3
cVerify: sum = —— 4+ — = — = ———; product = —— + — = —— = —
3 2 6 6 3 2 2 6
< (iv) 4u® + 8u = 4u(u + 2). 2erces: u =0, — 2.
, 8 0
« Verify: sum =0+ (=2) = -2 = -1 product =0 X (—2) =0 = 1

- (v) t2 — 15 = (t — V/15)(t + V15). Zeroes: t = /15, — /15.

\o

—1
« Verify: sum =0 = —%; product = —15 = T5
4

c(vi)3z2 —xz—4= 3z —4)(z +1). 2erces: & = 3 1.

. 4 1 —1
< Verify: sum = — + (—1) = 3= —?; product

4 4 —4

_ i (n=-2_-22
3 3 3
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Q2. Find a quadratic polynomial each with the given numbers as
the sum and product of its 2eroes respectively.

Solution :

i TRICK Quadratic polynomial

= k [2® — (Sum of zeroes) z + (Product of zeroes)|, where k is any
non-zero constant.

1

- (1) S=%,P=—1 = k[wz—im—ll; taking k =4 : 4x% —x — 4.

- (ii) S:\/ﬁ, P:% = k[w2—\/§w—l—%];mkmg
k=3: 8x2 —38v/2x+1.
. (iii) S=0, P=+/5 = k[mz—O-cc—F\/g];taking k=1: x%+ 5.

(iv) S=1, P=1 = k[wz—a:—I—l];tak/’ng E=1:x2—x+1.
1

1 1 1
. (V) S:—Z, P = Z = k[m2+zw—|— Z],‘ tak/'ng

k=4: 4x2+x+1.

c(vi) S=4,P=1 = k[m2—4w—|—1];tak/‘ng k=1:x*—4x+1.
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[ Concept Check — Tect Your Underctanding

Try each one in your own words first, then check the answer below.

Q). What do the zeroes of a polynomial p(x) represent on its graph?

Answer: They are the x-coordinates of the points where the graph of y=p(x) meets the x-axis.

Q2. What is the maximum number of 2eroes of a guadratic polynomial and of a cubic
polynomial ?

Answer: A guadratic has at most 2 zeroes and a cubic has at most 3 zeroes.

Q3. If alpha,beta are the 2eroes of ax2+bx+c, what are alpha+beta and alphabeta?
Answer: alpha+beta=-b/a and alphabeta=c/a.

Q4. Can a guadratic polynomial have no real 2eroes? What does its graph look like?

Answer: Yes. Its graph is a parabola that does not meet the x-axis at all.

QS. If the sum and product of the zeroes are S and P, write a quadratic polynomial having
them.

Answer: k(x2—5x+P) for any non-zero constant k.

Q6. If a graph touches the x-axis at exactly one point, what does that say about the
2eroes?

Answer: The polynomial has a repeated (equal) zero at that point.

Q7. If 0 is a 2ero of ax2+bx+c, what must be true about c?

Answer: ¢=0, since the product of the zeroes =c/a would be 0.

Q3. A polynomial's graph meets the x-axis at 3 points. What is the least possible degree?

Answer: At least 3 (a cubic), since a polynomial of degree n has at most n zeroes.
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