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PART-A

Find the sum of squares of roots of the equation 2x*-8x+6x?-3=0.
Given equation is 2x*-8x+6x2-3=0

Here a=2,b=-8,c=6,d=0, e=-3

Let o<, B,¥ yand & be the roots of eqn (1)

Then by Vieta's formula,
-b -(-8)

Zl=a+ﬁ+y+8=7=T=4

Zzza‘3+ay+a5+ﬁy+ﬁ6+y6=§=—=3
-d 0

Sg=apy+aps+ays+pys=— =2

e -3
Ya=apys= =+

Now, (a+b+c+d)?=a+b?+c?+d%+2(ab+ac+ad+bc+cd)
:>no<2+[32+x2+62=(o< +|3+x+<‘5)2-2(

ap +ay +ad + By + ps + yd)

o< 2+B2+¥2=42-2(3)=16-6=10

If the equations x*+px+q= 0 and x>+p'x+q'= 0 have a common root, show that it must be equal to
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3x2=6
pqg-r'q q-q
-, _or——.
a-q p-p




Given equation are szx +q=0 .
andx?+p'x+q =0 ..(2)

Let o< be the common root for (1) and (2)

o oc24poc+q=0 ...(3)

and oc2+p'oc+q'=0 ...(4)

Solving (3) and (4) by cross multiplication method we get

pPqlp

P'q' 1lp’
a? a 1
= - — = - = -
pq -pq ) a-q p-p
consider __ & __¢
pg-pa q-q
a® _pq-pq
a  q-q
_bqpq
q=—*"
a-q ,
. a 1 —
Consider sz =14
-9 p-p p-p,
Hence its roots are P4 ~P qor -4
qa-q p-p

A 12 metre tall tree was broken into two parts. It was found that the height of the part which was left standing was the

cube root of the length of the part that was cut away. Formulate this into a mathematical problem to find the height of

the part which was cut away.
Given that the height of the tree is 12m.
Let x m be the standing part and (12 -x)m be the broken part.
Given y = \3/12 - X
1
=>x=012-x3

. | DroKEmn

standing
i nart
Taking power 3 both sides, we get
= x3=12-x

= x3+x-12=0 which is the required mathematical problem.

PART-B

3x3=9

If a and B are the roots of the quadratic equation 17x?+43x-73 = 0, construct a quadratic equation whose roots are a + 2

and B +2.



Since a and B are the roots of 17x2+43x-73=0,we havea+ B = - 3 and aB— _

We wish to construct a quadratic equation with rootsarea+2and B +2 .Thus, to construct such a quadratic equation,

calculate,
the sum of the roots = a+[3+4-_ +4 = _and
the product of the roots =(1[3+2(a+[3)+4= 73 ( 43 ) o1
— 42— )+2=—
17 17 17
Hence a quadratic equation with required roots is x2- iix _ %—O

Multiplying this equation by 17, gives 17x*>-25x-91 =0

which is also a quadratic equation having roots a+2 and p +2

If a and B are the roots of the quadratic equation 2x2-7x+13 = 0, construct a quadratic equation whose roots are a? and
B2
Since a and B are the roots of the quadratic equation, we have a+B:Z and a[3=§.

2 2

Thus, to construct a new quadratic equation,
Sum of the roots =(12+|32=(c1+[3)2—2c1[3=_T3
Product of the roots =a2B2 =(ap)2 = 129

Thus a required quadratic equation is x2+§x 1690, From this we see that 4x2+3x+169=0 is a quadratic equation with
4 4

roots a2 and B2.

1
If a, B, and y are the roots of the equatio x>+pzZ+qx+r=0, find the value of Zﬁ—y in terms of the coefficients.

Since a, B, and y are the roots of the equation x3+px?+gx+r=0, we have
S;a+B+y=pamdZ;aBy=-r
1 1,1 1 _aBry p_p
By By vya ap apy roor
PART-C 3x5=15

Find the monic polynomial equation of minimum degree with real coefficients having 2-\/§i as aroot.
Since 2—\/§i is a root of the required polynomial equation with real coefficients, 2+\/§i is also a root. Hence the sum of the
roots is 4and the product of the roots is 7. Thus x2-4x+7=0 is the required monic polynomial equation.
V2
Form a polynomial equation with integer coefficients with 1/ —= as a root.

V3



Since \/f is aroot, x- \/f is a factor. To remove the outermost square root, we take x+ ﬁ as another factor and
find their product.
V2 V2 V2

— = y2
+a/—= || x =X
V3

Vi) T -

X

Still we didn’t achieve our goal. So we include another factor x2+\/_i and get the product.

\/3
N5 N
2o S 2 Do y4
(" ﬁ)(" v3) X

So, 3x*-2=0 is a required polynomial equation with the integer coefficients.

w]| N

Now we identify the nature of roots of the given equation without solving the equation. The idea comes from the negativity,

equality to 0, positivity of A=b2-4ac.
Prove that a line cannot intersect a circle at more than two points.

By choosing the coordinate axes suitably, we take the equation of the circle as x?+y?=r? and the equation of the straight line
as y=mx+c. We know that the points of intersections of the circle and the straight line are the points which satisfy the
simultaneous equation
x2+y2=r2
y=mx+c .. (2)

If we substitute mx + c foryin (1), we get

X2+(mx+c)2-r2=0

which is same as the quadratic equation

(1+m2)x2+2mex+(c2-r3)=0 ... (3)

This equation cannot have more than two solutions, and hence a line and a circle cannot intersect at more than two points. It
is interesting to note that a substitution makes the problem of solving a system of two equations in two variables into a
problem of solving a quadratic equation. Further we note that as the coefficients of the reduced quadratic polynomial are
real, either both roots are real or both imaginary. If both roots are imaginary numbers, we conclude that the circle and the
straight line do not intersect. In the case of real roots, either they are distinct or multiple roots of the polynomial. If they are
distinct, substituting in (2), we get two values for y and hence two points of intersection. If we have equal roots, we say the
straight line touches the circle as a tangent. As the polynomial (3) cannot have only one simple real root, a line cannot cut a

circle at only one point.



