CHAPTER

If o, B € C are the distinct roots of the equation
x2 —x + 1 =0, then o'® + P19 is equal to

(@) 2 () -1 (¢) O (d 1

Let S={x€ R:x20and

2[x =3 +/x(/x —=6) +6=0}.Then S
(a) contains exactly four elements
(b) is an empty set

(c) contains exactly one element

(d) contains exactly two elements

(2018)

(2018)

If L € R is such that the sum of the cubes of the roots
of the equation, x>+ (2 — A)x + (10 — A) = 0 is minimum,
then the magnitude of the difference of the roots of this
equation is :

(@ 42  (b) 20 ©) 247 (@ 245

(Online 2018)

If f{x) is a quadratic expression such that f{1) + f(2) = 0, and
—1 is a root of f{x) = 0, then the other root of f{x) = 0 is
5 5 8 8
@ -3 ®F ©-5 @5
(Online 2018)

Let p, ¢ and r be real numbers (p # g, r # 0), such that the

1 1
+ =—
xX+p x+q r

magnitude but opposite in sign, then the sum of squares

roots of the equation are equal in

of these roots is equal to :

@ p*+ ¢ (b) 2(p* + ¢%)
2 2
© PP+ ¢ +r ) % (Online 2018)

If for a positive integer n, the quadratic equation

x(x+ D+ x+Dx+2)+ ... +(x+n—-1)(x+n)=10n has
two consecutive integral solutions, then n is equal to
(@ 9 (b) 10

) 11 @ 12 (2017)

Let p(x) be a quadratic polynomial such that p(0) = 1. If
p(x) leaves remainder 4 when divided by x — 1 and it leaves
remainder 6 when divided by x + 1; then

(@) p(=2) =11 (b) p(2) =11

) p2)=19 (d) p(-2) =19  (Online 2017)

10.

11.

12.

13.

14.

Quadratic Equations

The sum of all the real values of x satisfying the equation
9 - D@2 + 5x - 50) — | is

(a) -5 (b) 14 © 4 () 16

(Online 2017)
The sum of all real values of x satisfying the equation
(2 — Sx + Syt e -60 = | g
(a) 3 (b) —4
(c) 6 (d) 5 (2016)
If the equations x*> + bx — 1 = 0 and x> + x + b = 0 have
a common root different from —1, then |b| is equal to
(a) 2 (b) 3 © 3 @ V2
(Online 2016)
If x is a solution of the equation,

1
\/2x+1—\/2x—1=1,(x2ZJ,then Vax® -1 is equal to

©) 242 @ 2

(Online 2016)
Let o and P be the roots of equation x> — 6x — 2 = 0. If
a;g —2ag

@5 )

a,=o"— (3", for n > 1, then the value of T is equal
9
to
(@ 3 (b) -3 (c) 6 (d) -6
(2015)

If 2 + 3i is one of the root of the equation

2x3 = 9x2 + kx — 13 = 0, k € R, then the real root of this
equation

(a) does not exist

(b) exists and is equal to 1/2

(c) exists and is equal to —1/2

(d) exists and is equal to 1 (Online 2015)

If the two roots of the equation, (@ — 1)(x* + x> + 1) +
(a + 1)(x*> + x + 1)> = 0 are real and distinct, then the set
of all values of ‘a’ is

1
(@) (‘5’0)

1 1 1
© (_E’OJU(O’E) @ (O’z)

(b) (==, -2) U (2, )

(Online 2015)



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Let o and B be the roots of the equation

. 1 1
px*+gx+r=0.1f p, g, r are in A.P. and —+E:4, then
o
the value of |oo — [ is

1 34
(© @ (d) @ (2014)

If a € R and the equation —3(x — [x])? + 2(x — [x]) + a*> =
(where [x] denotes the greatest integer < x) has no integral
solution, then all possible values of @ lie in the interval
(@ (1,2) (b) (=2, -1

©) (o 2) U (2, () (-1,0)w (O, 1 (2014)

The real number £ for which the equation

2x* + 3x + k = 0 has two distinct real roots in [0, 1]

(a) lies between 2 and 3

(b) lies between —1 and 0

(c) does not exist

(d) lies between 1 and 2 (2013)

If the equations x> + 2x + 3 =0 and ax’> + bx + ¢ =0, a, b,

¢ € R have a common root, then a : b : ¢ is

(a 3:2:1 (b) 1:3:2

() 3:1:2 (d 1:2:3 (2013)
The equation e¥™ — g™ — 4 = ( has

(a) exactly one real root

(b) exactly four real roots

(¢) infinite number of real roots

(d) no real roots (2012)

Let o, B be real and z be a complex number.
If 22+ az + B = 0 has two distinct roots on the line
Re z = 1, then it is necessary that

@ BI=1 () Be (1, )
(c) Be (0, 1) (d) Be (-1,0)

If o and B are the roots of the equation x> — x + 1 = 0, then
02009 4 B2009 —

(2011)

(a) 2 (b) -1 () 1 d 2 (2010)
If the roots of the equation bx? + cx + a = 0 are imaginary,
then for all real values of x. The expression

3b%% + 6bcx + 262 is

(a) less than 4ab
(c) less than — 4ab

(b) greater than — 4ab

(d) greater than 4ab (2009)

The quadratic equations x> — 6x + a =0 and x> —cx + 6 =0
have one root in common. The other roots of the first and
second equations are integers in the ratio 4 : 3. Then the
common root is

(a) 2 d) 1

(c) 4 (2008)

If the difference between the roots of the equation

x>+ ax + 1 =0 is less than .5, then the set of possible
values of a is

@) 3

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

(@) (3,) (b) (=, -3)

(©) (3,3) (d) (=3, ) (2007)
If the roots of the quadratic equation x*> + px + ¢ = 0 are
tan30° and tan15°, respectively then the value of 2 + ¢ — p
is

(a 2 (b) 3 () 0 d 1 (2006)
All the values of m for which both roots of the equation
x> — 2mx + m*> — 1 = 0 are greater than -2 but less than 4,
lie in the interval
(a 2<m<0
() -1<m<3

(b) m >3
d) 1<m<4 (2006)

The value of a for which the sum of the squares of the roots
of the equation x> — (a — 2)x — a — 1 = 0 assume the least
value is

(a) 0 (b) 1 ©) 2 @ 3 (2005)

If the roots of the equation x> — bx + ¢ = 0 be two
consecutive integers, then b? — 4c¢ equals

(a) 3 (b) 2 (© 1 (d) 2 (2005)
If both the roots of the quadratic equation

X2 -2kx+k+k-5=0

are less than 5, then k lies in the interval

(a) (6, ) () (5, 6]

(© [45] (d) (-0, 4) (2005)
If the equation ax" + a, x" !+ ...+ ax =0,

a, # 0, n 2 2, has a positive root x = a, then the equation
nax"~'+ (n—1)a, ,x"~?+ ..+ a, =0 has a positive root,
which is

(a) smaller than o
(c) equal to a

(b) greater than o

(d) greater than or equal to o
(2005)

Let two numbers have arithmetic mean 9 and geometric

mean 4. Then these numbers are the roots of the quadratic

equation

(a) >+ 18 —-16=0 (b) x*-18x+16=0

(c) ¥*+18x+16=0 (d) x¥>-18x-16=0 (2004)

If (1 — p) is a root of quadratic equation x> + px + (1 — p) =0

then its roots are

(@ 0,-1 () -1,1 () 0,1 (d) -1,2 (2004)

If one root of the equation x*> + px + 12 = 0 is 4, while the

equation x> + px + g = 0 has equal roots, then the value

of g is

(@ 3 (b) 12 (d) 4

The value of a for which one root of the quadratic equation
(@?—-5a+3)x?+ (Ba-1)x+2 =0 is twice as large as the
other is

(a) -2/3 (b) 173 (c) -1/3  (d) 273 (2003)

If the sum of the roots of the quadratic equation
ax?+ bx + ¢ =0 is equal to the sum of the squares of their

reciprocals, then g,é and € are in
c’a b

(a) geometric progression

(b) harmonic progression

(c) arithmetic-geometric progression

(d) arithmetic progression

(c) 49/4 (2004)

(2003)



36. The number of real solutions of the equation | 39. Product of real roots of the equation x> + |x| + 9 =0

x? =3k +2=0is (a) is always positive (b) is always negative

(a) 4 (b) 1 (c) does not exist (d) none of these
37. If o # B but o? = 5a.— 3 and B.Z = 5B — 3 then the equation | 49 | , and ¢ are the roots of the equation x> + px + ¢ = 0,

whose roots are o/ff and B/a is then

(@ 3x2-25x+3=0 (b) x>?+5x-3=0 B _ _ _

(@ p=14¢=-2 b p=0,g=1
2 _ + — 2 _ + =

() x?-5x+3=0 (d) 3x2-19x+3=0 (2002) © p=-2.q=0 ) p=-2qg=-1 (2002)
38. Difference between the corresponding roots of

X +ax+b=0and x>+ bx+a=0issame and a = b, | 41. If @ b, c are distinct +ve real numbers and @+ b+ =

then then ab + bc + ca is

(@ a+b+4=0 ®) a+b-4=0 (a) less than 1 (b) equal to 1

) a-b-4=0 da-b+4=0 (2002) (c) greater than 1 (d) any real number (2002)
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A
1. (@:x?>—-x+ 1 =0 has its roots —®, . 1 11 xtq+xtp 1
5. (@@: + == i SIS I
Now (-0)!%! + (—0H)'7 = — (W’ + 0*} = — (> + ®) = 1 @ Xx+p x+q r (x+p)x+q) r

2. (@: Given 2|Jx -3|+Jx Wx-6)+6=0
= 2|Vx-3[+(\x-3-3=0

set [\[x —3|=t¢, which gives 2 + 2t -3 =0
= (¢t+3)(-1)=0=r=-31

As t > 0 we have t = 1 Now |\/;—3|=1

= Jx-3=lor—1 = ~/x=4,2 So,x=16,4
Thus, there are two solutions.

3. (d): Let o, B be the roots of

X+ 2-Ax+(10-2)=0
oat+pPp=A-2and of =10 — A

Now, 4

=o’ + B = (a+ )y - 3af(a+ P)

= (=23 = 3(10 = ML - 2)

=38 - 6A2+ 124 +3(A2 — 124 + 20)

=23 —3A2 — 24\ + 52

()
(i)

dA dA
Now, =—=3A -6\ -24Put —— =0=A>-2A-8=0

> dA dn
= A+DA-4)=0=Ar=-24

d’A4

—2:2)\.—2

di

For A =-2,2A—-2=2(-2)-2 =-6 <0 (max.)
For A =4,2% -2 =2(4) -2 =6 > 0 (min.)
Eqgn. (i) becomes x> — 2x + 6 = 0

Thus, (ot — B = (a + ) — 4o = (2> — 4(6) = 4 — 24 = - 20

= o-B=2/5i :>|0ch|=2\/§

4. (d): Let fix) = ax®> + bx + ¢ such that 1) + fi2) = 0

= atbt+tctda+2b+tc=0
= 5a+3bh+2c=0
Since —1 is a root of f{x) = 0
a1 +b-1)+c=0 = a-b+c=0
Eliminating ¢ from (i) and (ii), we get 3a + 56 = 0
b 3

a 5 b
If another root is o, then o+ (-1)=——
a

= oc+(—1)=%

= oc—g+1—
5

6

..(ii)

...(iii)

(From (iii))

= r2x+p+qg)=(x+p)x+q)
= xX*+@P+tqg-2rx+pg—pr—qr=20
Let o, B be the roots of the given equation.

We have, o + (-a) = —(p + ¢q — 2r) (v B=-o
= pt+tgqg=2r ..() and off = pq — pr — qr
Now, o? + B2 = (o + B)2 - 20

=0-2(pg — pr —qr) (cat+p=0)
= 2pg +2r(p + q) = 2pg + (p + q)? [From (i)]
= p+

6. (¢): We have, Y, (x+k—1)(x+k)=10n
k=1

= ﬁ"{[x2 +Qk-Dx+k(k-1)]=10n
k=1

= nx2+n2x+%n(n2—l)=10n:> x2+nx+%(n2—l)—10=0

= 32 +3mx+n2-31=0
Let consecutive roots be n and n + 1, then
m+1l-nP=@m+1+n?>—4nn+1)

2_
= 1=n2—4(” 331j = =121 ~ n=11

7. () : We have, p(x) = ax> + bx + ¢
As, p0)=1=c=1
If p(x) is divided by x — 1, remainder = 4

= p(l)=4 ..(1)
If p(x) is divided by x + 1, remainder = 6
= p-1)=6 ..(i1)

i) = a+b+tc=4 (i) =>a-b+c=6
On solving above two equations, we get
a=4andb=-1,c=1 . px)=4>—-x+1
p2) =42 -(-2)+1=16+2+1=19
p2)=42P-2+1=16-1=15
8. (¢):20 DEHS-0 = =20 o (1) (2 + 5x—50) =0
= -DE+10)0x-5=0=x=1,5,-10
Required sum =1 +5 - 10 = — 4.

9. (a):a’ =1 holds iff

) a=1,beR 2) orb=0,a>0

The first possibility yields, x> — 5x + 5 = 1

= FX?-5%x+4=0=@x-Dx-4)=0..x=1,4
The 2™ possibility yields

¥+4x-60=0 = (x+10)(x-6)=0..x=-10,6
At these values the base is positive.

The sum of all values=1+4+6 - 10 =1



But none of it matches.

Allow the base to be —1. Then

X-Sx+5=-1 = ¥*-5x+6=0 = x=2,3
At x =2, x>+ 4x — 60 = even
x=3,x*+ 4x — 60 = odd

So, x = 2 is selected.

Sum of value of x=-10+ 6 +4 +1+2 =3,

This is the best answer out of choices.

10. (c): We have, x> + bx — 1 = 0 ...(0)
and x> +x+ b =0 ...(iD)
On subtracting (ii) from (i), we get

b+1

=B+ 1+b=0= x=1—

O

=

b+1 : b+1
putting value of x in (ii), we get(b—lj +(b—1)+b =0

G+1P+B+D)B-1D)+bb-17%=0
BP+3b=0=b(F>+3)=0Buth 0, .. b>=-3

= b=t3i = Ipl=43
11. (@) : We have, 2y +1-+/2x-1=1 ...(1)

2x+1+2x—-1-244x2 -1=1= 4x—-1=2v4x* -1

I

=
= 16> -8x+1=16x>-4=8=5

5 3
= X=g which satisfies equation (i) So, 4x* -1 =1
12. (@): visarootof x> —6x —2 =0
Then o — 600 — 2 = 0
Multiplying by o it become, o' ¥ 2 — 60" T ! — 20" = 0

Similarly, f"*2-6p"*"!1 -2B"=0
Subtracting, we get
(an+2 _ Bn+2) _ 6(0(.n+ 1 _ Bn+ 1) _ 2(0[" _ Bn) =0

ie, a,,,—6a,, ,—2a,=0

Thus, M =3
2an+1

alo —2618 —

Set n = 8 to obtain the desired value 3

2aq
13. (b) :We have, . =2 + 3i ; B =2 — 3i be the roots of the
equation.

. 13
Let ¥ be the third root, so product of roots, ocﬁy:7

Now, (4+9)y=£ = y:l. Putting the value of x, and then
2
solving the equation, we can prove that the equation exists.

4. ©Q:@-DEP+x+ D@ -x+D+@+ D2 +x+1P%=0
= X+x+1=00r @-DE@-x+D+@+DHZ+x+1)=0
= ax’+x+a=0
For real and unequal roots, D > 0 = 1 — 4a> > 0
11
= ae(——,—)—{o} caz0
2 2
1 1
15. (c) : We have _+E:4 and 2¢g = p + r
o
1 1 1

1
Also, 2+ pB)=af +1 = —2(a+3]=1+a—6 = a—B=—9

1 1
The equation having roots o and E isx2—4x-9=0

The equation having roots o and B is 9x2 + 4x — 1 = 0

_4+16+36 _—4+2J13 2413 2413

o, = a-B| =——
b 2x9 9 =Pl 9

2%9
16. (d): Let {x} =¢, so 0<t<1, we have

32 -2t-a>=0

D=4+ 1242>0
Then the equation has discriminant as positive. Assume that
the roots are between 0 and 1, we have to ensure that there is
no integral root, i.e., ¢t # 0.
Whent=0 = a>=0 .. a=0

a2

Product of roots :—?<0

Thus one root is positive and the other is negative.
The condition that the root is strictly between 0 and 1 is

-a*(1 - a?) <0
a* < 1.

FOFMH<0 =

= a2-1<0 =

For integral roots, a = 0
The set of all possible values of a is (-1, 0) U (0, 1).

Remark : The question assumes that the equation does have

a solution. Otherwise no answer is correct.

17. (©:Lletf(x)=2x+3x+k = f'(X)=6x>+3>0

Thus fis strictly increasing. Hence it has atmost one real root.

But a polynomial equation of odd degree has atleast one root.

Thus the equation has exactly one root. Then the two distinct

roots, in any interval whatsoever is an impossibility. No such

k exists.

18. (d) : In the equation x* + 2x + 3 = 0, both the roots are

imaginary. a b

Since a, b, ¢ € R, we have 173

Hencea:b:c::1:2:3

19. (d):es™ —esiv — 4 =0

= ()Y -4 _1=0 =2-4-1=0

+
;:4—— “;6+4=21\/§

ae (-1, 1)

=<
73

ie, &M =245 or 2-+/5 (neglected)
goN>
—Ve

sinx=ln(2+\/§)>1 . No real roots.

20. (b): Let roots be 1 + ai, 1 + bi, then we have, (a € R)
l+a)+(1+bi)=—a = 2+(@+bi=-a

(1 +ai)(1+bi)=p

Comparing, we have a=—-2and a=->

Now (1 +ai)(l—a)=B=1+a>=8 = B=1+a°

As @> > 0 we have B € (1, )

1£i\3
5
Identifying these roots as m and w?, we have o = ©, f = 0’

21. (b) : We have x> — x + 1 = 0 giving x=



We can also take the other way round that would not affect
the result.
Now 02009 4 §2009 = 2009 1 (4018

— w3k+2 + w3m+1 (k, m e N)

=0’to=-1.(C 0%=1)
22. (b) : The roots of bx?> + cx + a = 0 are imaginary means
?—4ab <0 = c*<4ab
Again the coefficient of x? in 3b%x? + 6bcx + 2¢? is positive, so
the minimum value of the expression

__36b°c* —43bP)2c?) _126%F

(3b%) 1267

As ¢? < 4ab we have —c*> — 4ab
Thus, the minimum value is — 4ab.
23. (a) : Let o and 4P be the roots of x> — 6x + a = 0
and o and 3P be those of the equation x* — cx + 6 = 0
From the relation between roots and coefficients

o+ 4B =6 and 40P = a

o+ 3B=cand30p =6
we obtain ofy = 2 giving a = 8
The first equation is x> —6x + 8 =0 = x=2,4
Fora=2,4=4 = 38=3
Fora=4,48=2 = 3B = 3/2 (not an integer)
So the common root is o = 2.
24. (¢): x> +ax+1=0
Let roots be o and B, then oo + B = —a and oy = 1

laa—B| = ((X+|3)2—4OLB = \a—[j|:\/a2—4
Since, |a—B <5 = Va2 -4</5
= ?2-4<5 = a*<9 =>-3<a<3.

25. (b) : a = tan 30° P = tan 15° are roots of the equation
X+px+g=0..a+B=-pand af =¢q

using tan 4 + tan B = tan (4 + B)(1 — tan A tan B)
=>-p=l-g=>q-p=1=>2+g-p=3

26. (c) : Let a, B are roots of the equation (x> — 2mx + m?) = 1

NAANANAANAAANS
NAANAANANAANAANNS
| | | |
[ [ [ [
-3 -1 3 5
o——=0
= x=m*xl=m+1,m-1
Now—=2<m+1<4 ..(1)
and 2 <m—-1<4 (i)
= 3am=3 ..(A)
and -lem<$S ..(B)

By (A) & (B) we get —1 < m < 3 as shown by the number line.
27. M) :Letf(@)=oc?+P=(a+PP-208=(@—-2P+2a+1)
S f@)=2(a-2)+2

For Maxima/Minima f'(a) =0 = 2[a—-2+1]=0=a=1
Again f'"(a) =2, f""(1)=2>0 = at a = 1, f(a) will be least.

28. (C) : Let a, a + 1 are consecutive integers.
Llxtoxtatl)=x2-bx tc

Comparing both sides, we get -b = 2a + 1
c=a’+ta P -4c=Qa+ 1P -4+ a)=1.
29. d) : Given x> - 2kx + * +k-5=0

Roots are less than 5 = D > 0

S (M AR k-5 D k<5 (A)
Again f(5)> 0 = 25 — 10k +k +k—5>0
= F-0k+20 >0 = (k-4k-5) >0
= k<4v k>5 ...(B)
Also SUOTIOOS 5 — 4 < 5 ()

From (A), (B), (C), we have
k € (-0, 4) as the choice gives number £ < 5 is (d).

30. (a): If possible say
S f(0)=0

Now f(a) =0( x = a is root of given equation)

F(x) = apx" +ax" "+ +a,x

-1 )
o f'(x)=na,x"" +(n-1Da,_x"""+..+a =0 has at least one
root in ]0, o [
= na, x'+@m-1a x*+..+a=0
has a +ve root smaller than a.

31. (b) : Let the two numbers be a, .

o+p
T =9and joff =4

Required equation is

x% — 2(Average value of o, B)x + (/G.M.)2 = 0
X —209)x + 16 =0

32. @) :As 1 —pisrootof > + px + 1 —p =10
= -pP+pd-p+1-p) =0
I-pl-ptp+1]=0=p=1

Given equation becomes x> + x =0 = x = 0, — 1

33. (¢) : As x> + px + g = 0 has equal roots .. p*> =4q
and one root of x> + px + 12 = 0 is 4.
49

“16+4p+ 12=0=p=-T=>p’=4g=q= y
34. (d) : Let a, 2o are roots of the given equation.

1-3

Sum of the roots, o + 2a = 3a :2—a ..(1)
a”—5a+3
2

and product of roots, a(2a) = 20?2 =—
a”-5a+3

..(ii)
By (i) and (ii), we have

9a®  (1-3a)* _a’-5a+3

202 (a*-5a+3)° 2

2
= 9a® - 5a + 3) = (1 — 3a)? :>a:§

2_
35. (b) : Given o + B = %"'Bl_z:%

= 2d%c = bc? + ab?



= — = —+ € AP

a

b a b
= reciprocals are in H.P.
36. (a) : Given x* -3 +2=0
If x>0ie [x|=x

The given equation can be written as

¥-3x+2=0 = @x-1DH)(x-2)=0 =>x=1,2
Similarly for x < 0, x> = 3[x| + 2 =0
= X+3x+2=0 = x=-1, =2
Hence 1, —1, 2, -2 are four solutions of the given equation.

2a c b c b
S
c a c

a
37. (d) : We need the equation whose roots are E and a

which are reciprocal of each other, which means product of

o
roots is —E = 1. In our choice (a) and (d) have product of

roots 1, so c%oices (b) and (c) are out of court. In the problem
choice, None of these is not given. If out of four choices only
one choice satisfies that product of root is 1 then you select
that choice for correct answer. Now for proper choice we proceed
as, o # B, but a® = Sa — 3 and B> = 58 - 3,

Changing o, B by x

.o, B are roots of x> —5x +3 =0
>atpB=5ap=3

o, B _ P 19
B a of 3

.. Required equation,

and product

now, S = E=1
o

L.
P

x> — (sum of roots) x + product of roots = 0

19
3x2—?x+1:033x2—19x+320

38. (a) : Let a, B are roots of x> + bx + a = 0
a+ B =-band aff = a

again let v, § are roots of x> + ax + b = 0
y+d=-aand y6 = b

Now given a - B =7 -3 = (o — B)> = (y — &)

= (o +PB)? —4daP = (y+ 8% — 4y

= b -da=a>-4b = b - a®=-40b - a)

= b-a)b+tat4)=0=>b+a+4=0as(a#b)

39. (©): 2+ +9=0
S kP+p+9=0

= 3 no real roots (- D<0)
40. (a) : Given S = p + ¢ = — p and product pqg =¢q

= gp-1)=0=¢9g=0,p=1

Nowif g=0thenp=0=p=gq
Ifp=1,thenp+qg=-p

=>qg=-2p >qg=-2(1)>g=-2=>p=landg=-2

41. (a) : In such type of problem if sum of the squares of

number is known and we need product of numbers taken two

at a time or need range of the product of numbers taken two

at a time. We start square of the sum of the numbers like

(@+b+c)Y=a*+b*+c?+ 2ab + bc + ca)

= 2(ab + bc+ca)=(a+b+c)}-(a*>+ b+
(a+b+c) -1

:>ab+bc+ca=f<l

==t
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