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. A Fill in the Blanks 2. Aspand g arereal;and one root is 2 + i +/3, other should

1.  Given polynomial : be2—i3

=D x=2)(x=3)...(x~100) Then p =— (sum of roots) =—4,

=x100_(1424+3+...+100)x +(. )x 8+ ... g = product of roots=4+3=17.

Here coeff. ofx *=—(1+2+3+..+100) 3. The given equation is x2 — 3kx + 2¢2"F —1=0

~100x101 Or x? —3kc+(2k* ~1)=0

= =-5050
2 ’ Here product of roots = 22 —1
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L 2k%-1=7> KP=4 =k=2,2
Now for real roots we must have D >0

= 9k2-4(2k*-1)20 =k>+4>0

Which is true for all k. Thus k=2,-2

But for k=-2, In kis not defined

. Rejecting k=-2, we get k=2.

~- x=1 reduces both the equationsto1 +a+b=0
.. 1 isthe common root. fora+b=-1

.. Numerical valueofa+b=1

log; logs (\/x+5 +«/;)=O
= logs(\/x+5+«/;)=l
= Jx+54/x=5 = x+5=25+x-10/x

= 2=+/x = x = 4 which satisfies the given equation.

Given x<0, y<0

NOTE THIS STEP

1

. d (x+») I~
2 an ’y

Xty+i=
y v 2

x
Let x+y=a and ;=b (D)

1 1
.. Wegeta+b= 3 and ab=—5

. 1Y) 1
Solving these two, we get a +(— 2—) =3

a
= 24%-a-1=0 =>a=1,-12 = b=-1/2,1

1
S (1)=> x+y=1and -2
y 2

-1
or x+y=2—and£=1 But x, y<0
y

Lxt+ty<0=> x+y=;—1and£=l
y

On solving, we get x=—1/4and y=-1/4.

We have

X FXyF +x,= (D
where x; >1,x, >2,x3 23,......... , Xy, > k; all integers
Let yj =x-Ly,=x,-2,......... Ve =X —k

50 that V1,725 Yk 20

Substituting the values of x| x5,......... X, inequation .. (1)

We get y1+y, +...y, =n—(1+2+3...+k)

_ k(ktD
=n-——— e (2)

Now keeping in mind that number of solutions of the
equation

o+2B+3y+...... qo=n

for a,B,y,......... 0 el andeachis >0, is given by coeff of
x"in

(1+x+x2+ ....... )(1+x2+x4+ ........ )

A+ +x8 Y 3T 5% )

We find that no. of solutions of equation (2)
k(k+1)

=coeffof x 2 in (I+x+x2+... )
NOTE THIS STEP
k(k-+1)
n-—— &
=coeffof x 2 in (1-x)
kD)
=coeffof x 2 in(1+XCx+*1C,x?
k(k+1)
e+ =252
203 )= ( 2 ) C (ke
2

[l

) [n—k(k;l)}!(k—l)! .

|x-2|2+]x-2|-2=0
Casel. x =2

= (x-2%+(x-2)-2=0
= x2-3x=0 = x(x-3)=0

= x=0,3 (0isrejectedas x>2)

= x=3 (D
Case2.x<2

(~(x-2)}* - (x-2)-2=0

= x*+4-4x-x=0 = (x-D)(x-4)=0
= x=1, 4(4isrejected asx <2)

= x=1 wl2)
Therefore, the sum of the roots is 3 + 1=4.

B. True/False
Consider n numbers, namely 1,2, 3,4, ...n.
KEY CONCEPT : Now using A.M. > GM. for distinct
numbers, we get
1+2+3+4....+n
n
n(n+1)

>(1.2.34.n)!"

1

+
> @)V = )" <nT - True

2x% +3x+1=0= x=—1,-1/2 both arerational
Statement is FALSE.
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Quadratic Equation and Inequations (Inequalities)
3.

fx)=(x—-a)(x-c)+2(x-b) (x-d).
f@=+ve, f(b)=-ve;flc)=-ve; f(d)=+ve
. There exists two real and distinct roots one in the
interval (a, b) and other in (c, d). Hence, (True).
Consider N=n, +ny+ny+...+n , where Nisan even number.
Let £ numbers among these p numbers be odd, then p — k&
are even numbers. Now sum of (p — k) even numbers is
even and for N to be an even number, sum of k£ odd numbers
must be even which is possible only when £ is even.
The given statement is false.
P(x).Q (x) = (ax?+bx +¢) (-ax? + bx +¢)
= D,;=b*-4acand D,=b?+4ac
clearly, D, +D,=2b*>0
atleast one of D, and D, is (+ ve). Hence, atleast two
real roots.
Thus, (True)
As x and yare positive real numbers and m and n are positive
integers

2 2m
1+ x°" > (1xx2M)/2 and 1+;’ > (Ixy2™)12

{For two +ve numbers A.M. > G.M.}

1+ x2"
- [ ;‘ JZx” e
14y
and [ ; ]2 " Q)
Multiplying (1) and (2), we get
(1+x2”)(1+y2'”)>x,, - 1, A"
4 =Xy 47 1+ 221+ y*™)

Hence the statement 1s false.
C. MCQs with ONE Correct Answer

(¢) C,m,narereal, { xm
Given equation is

(L—m)x? =5(L+m)x—2(L—m)=0
D =25((+m)* +8(L—m)* >0,0,m e R

~. Roots are real and unequal.
(d The given equations are

x +2y+2z=1 (1)
and2x +4y+4z=9 (2
Subtracting (1) x (2) from (2), we get 0 =7 (not
possible)

.. No solution.
@ u=x2+42+9z2—6yx—3zx—2xy

=%[2x2 +8y% +1822 —12yz — 62x— 4xy]
= %[(x2 —4xy +4y%) +(4y? +92% —12yz)

+ (x2 +92%2 —6zx)]

©

)

)

©

=%[(x—2y)2 +(Q2y-32)? +(3z-x)?120

u 1s always non-negative.

Asa, b,c>0,a,b, c should be real (note that order

M-S-35

relation is not defined in the set of complex numbers)
Roots of equation are either real or complex conjugate.

Let a., B be the roots of ax? +bx + ¢ = 0, then

b c
a+f=—-—=-ve, apf=—=+ve
a

a

Either both a, B are — ve (if roots are real) or both a.,

have — ve real parts (if roots are complex conjugate)

The given equation is

(x=-b)(x-c)+(x—a)x—c)+(x—a)(x-b)=0

3x2 —2(a+b+c)x+(ab+bc+ca)=0
Discriminant = 4(a + b + ¢)*— 12(ab + bc + ca)

=4[a2 +b2+c2 —ab—bc—ca]

=2[(a-b)? +(b-c)* +(c-a)’]20 Va,b,c

Roots of given equation are always real.

Lety=2log,,x~log, 0.0

=7 10g10 e loglo 0.01
log; x

=2 |:10g10 X+ :|
lOglO X

1

[Herex >1 = log,,x>0]

Now since sum of a real + ve number and its
reciprocal is always greater than or equal to 2.

y22x2=>y=>4, .. Leastvalueofyis4.
As (x2 + px + 1) is a factor of ax? + bx + ¢, we can

=2log;yx+

logyo x

assume that zeros of x>+ px + 1 are a, B and that of
ax3+ bx + c be a, B, v so that

a+B=-p (D)
ap=1 ... (D)
and a+pB+y=0 ... (1i1)
b
off +By+ya= N ... (V)
apy=— )
a

Solving (ii) and (v) we get y=—c/ a.
Also from (i) and (iii) we gety=p

p=y=-cla

Using equations (1) , (i) and (iv) we get

b
I+yep)=-

e
a a

2

cc b
l—a—2=g = a2_c

(c) is the correct answer.

c
a

(using y=p=-c/a)

2

=ab
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8. (@
=
=
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10. (.l;)
=
1. @
=
12. (a)
3. @©
=
=
=

|x?=3|x|+2=0

Case I :x<Othen|x|=-x

¥ +3x+2=0 = (x+1) (x+2)=0
=—1, -2 (both acceptable as < 0)

CaseIl: x> 0then |x |=x

x*-3x+2=0 = (x-1)(x-2)=0

x =1, 2 (both acceptable as > 0)

There are 4 real solutions.

Let the distance of school from 4 =x

The distance of the school form B =60 —x

Total distance covered by 200 students

=2[150x+50(60—x) ]=2[100x +3000]
This is min., when x=0

school should be built at town A.
ifp=5,q=3,r=2

max (p,q)=5 ; max(p,q,r)=5

max (p,q)=max (p,q,r)
(a) isnot true. Similarly we can show that (c) is not true.

14.

. 1
Alsomin (p,q) = E(P"‘q— lp—ql)
Letp<qthen LHS=p

1
and RH.S. =5(p+q—q+P)=P 15.

Similarly, we can prove that (b) is true for g <p too.

12_ .9

-+t —x+l = f(x) (say)

Forx <0 putx=-—ywherey>0

Given expression x

then we get £(x)=y'%2+)’ +)* +y+1>0 fory>0

16.

ForO<x<1, ¥ <xt =>4

Also 1-x >0andx!2>0

20 +x +1-x>0 = f(x)>0
Forx>1
fRO)=x@-1)EE+1)+1>0

So f(x) >0 for o< x <0,

+x*tso

2 2
. R S T
Given equation is 21 1

Clearly x =1 for the given eq. to be defined. If
-2

—— on
x—1

both sides to get x = 1, but it is not possible. So given
eq. has no roots.

(a) is the correct answer.
Given that a®+ b*+ 2= 1
We know (a+ b +c)? >0

a?+b*+c2+2ab+2bc+2ca> ()

2(ab + bc+ca)= -1

x— 1#0, we can cancel the common term

e

ab+bc+ca>-1/2
Also we know that

Q)

[Using (1)] 17.

Uy

I U A R (OR

U

@

@

@

Topic-wise Solved Papers - MATHEMATICS
%[(a—b)z +-c +(c—a)?]20

a® +b*+c? —ab—bc—ca>0
ab+bc+ca<l

Combining (2) and (3), we get
-1/2<ab+bc+ca<l .. ab+bc+cac[-1/2,1]

(c) is the correct answer.

First of all for log (x — 1) to be defined, x—1>0
x>1 (1)

Now, log, 5 (x—1) <log; og (x—1)

logy , (x—1)<log (0_3)2 (x-1)

[Using (1)] ....(2)

1
10g0.3 x-D< §l°g0.3 x-1

2log, ;(x—1)<logy; (x—1)

logy, (x—1)2<logy, (x—1)

(x=1)?% > (x-1) NOTE THIS STEP

[The inequality is reversed since base lies between 0
and 1]

=12 - x-1)>0=x-1) (x-2)>0 ...Q2)
Combining (1) and (2) we getx > 2
x€(2,)

From the first method,
g=op,r=at+p*

Product of the roots of the equation

x> —4gx+(12¢*-1r=0

= 2q2 —_r= 2(X2|32 _a4 _ '34 =_ (a2 _ '32)2
= — (positive quantity) = — ve quantity
= one root is positive and other is negative.

KEY CONCEPT : Iff(o) and f(B) are of opposite signs
then there must lie a value Y between o and B such

that f(¥ )=0.

-3)

[From (3)]

a, b, c are real numbers and az0.
Asaisaroot of a®x2+bx+c=0
sa*al+bo+c=0 )
Also B isaroot of a®x*—bx —c=0 ..
a®p?-bp-c=0 ()

Now, let f(x) = a®x? + 2bx + 2¢
Then f (o) = a?a? +2b o+ 2c = a*a2+2(b o +¢)
=a?02+2(-a%a?)  [Usingeq.(1)]

=—a%a?.

and f(B) = a?p?+2bp +2c

= 2B+ 2(bB +¢)

=a?p*+2(a’p?) [Using eq. (2)]
=3a2p2> 0.

Since f (o) and f(B) are of opposite signs and ¥ is a root
of equation f(x)=0

. Y must lie between o and 8

Thusa < ¥ <. (d) is the correct option.

The given eq. is sin (&) =5+ 5~

We know 5* and 57 both are +ve real numbers using

AM>GM .. 5x+ix22 = 554+5%>2
5
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18. (©
.:.>
=

9. @
=

20. ()
=
=
=

21. (¢)

2. @)
=
=

23. )

") M-S-37

R.H.S. of given eq. > 2

While sin ¢* e[-1,1]i.e.LHS €[-1,1]

The equation is not possible for any real value of x.
Hence (a) is the correct answer.

o, B are roots of the equation (x —a) (x—b)=c,c# 0
(x-a)(x=b)-c=(x-)x-P)

(x-o) (x=PB)tc=(x-a)x-b)

roots of (x— o) (x—B)+c=0areaandb.

(c) is the correct option.
We have

2
y =5x* +2x+3=5(x+%) +%>2, VxeR

while y =2sinx<2,Vxe R
The two curves do not meet at all.

For real roots q° —4pr>0
+r )
(Pz ) —4pr20 (- p, g,rareinA.P)

2
p p
P2+’ —l4pr>0 = _2—147"'120
r

>43

For the equation px? + gx + 1 = 0 to have real roots
D>0
If p=1then ¢*>>4 = g=2,3,4
If p=2 then *28 = q=3,4
If p=3then ¢>>12 = g=4

2
(3—7) 4820 = ’3—7
r 14

= q2 >4p

27.

If p=4then ¢>>16 = gq=4
No. of req. equations = 7.

KEY CONCEPT : Ifboth

roots of a quadratic
equation ax2 +bx+c=0

are less than k then af(k) \
>0,D20,0+B<2k o\__/B
fix)=x*-2ax+a’+a-3=0,
f(3)>0,a+p<6, D>0.
a’-5a+6>0,a<3,-4a+12>0
a<2ora>3,a<3,a<3 = a<2.
Givenc<0<b anda+B=-b (D)
af=c .2
From (2),c<0 = af <0 = eitherais -veor B is- ve
and second ;quantity is positive.

from(1),b>0 = -b<0 = a+p<0 = thesumis
negative

modules of nengative quantity is > modulus of positive
quantity but o < 8 is given. Therefore, it is clear that o
is negative and 3 is positive and modulus of o is greater

we

29.

than modulus of f = a<0<B<|a|

24.

25.

26.

28.

@

or

@

EBD_7202

As AM.> GM. for positive real numbers, we get

WZ (@+b)(c+d)=>M<I

(Putting values)
Also(a+b)(c+d)>0 [. ab,c,d>0]
0<M<1
The given equationis (x—a) (x—b)—1=0,b>a.
x*—(a+b)x+ab-1=0
Let fix)=x*—(a+b)x+ab—1
Since coeff. of x2 i.e. 1 > 0, .. it represents upward
parabola, intersecting x - axis at two points.
(corresponding to two real roots, D being +ve). Also
f(@)=f(b)=-1= curve is below x-axis at a and b
a and b both lie between the roots.
Thus the graph of given eq™ is as shown.

°‘ "

from graph it is clear that one root of the equation lies
in (— o0 , @) and other in (b, oo ).

Let a, o2 be the roots of 3x% + px + 3.
a+a’=-p/3andoi=1

(a-1)(a2+a+1)=0 = a=lor a?+a =-1
Ifa =1, p=- 6 which is not possible as p > 0
Ifo?+a=-1 = —p/3=-1 = p=3.

We have

(g +ay +..+a, | +2a,)
n

>(a,ay...a, 2a )"

[UsingAM. =2 GM.]
ajtaytast....ta, +2a,2nQc)
Forx<-2, |x+2|=-(x+2)and the inequality
becomes
¥+x+2+x>0 = @x+1)2+1>0

whichisvalid V x € R butx<-2
x€(—,-2) (D
For x>2,| x+2 |= x+ 2 and the inequality becomes
X2 —x—2+x>0 =>x2>2 = x> 2 or x<—/2
i, x e (—00,—2) U(/2,0)

but x>-2 = xe[-2,-/2) U(\/Z—PO)‘
From (1) and (2)

x€(—0, —2)U[-2,—2) U2, )
x € (-0, =2)U (2, ®)

Let a=\/x2 +x and b=

-2

tan2 (0

X" +Xx
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30.

31.

32.

33.

b
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then using AM >GM, we get aT-Fb ><Jab
a+b>2Jab
2 tan’
Vx© +x+
Vi +x
[ ae(0,m/2)]

KEY CONCEPT : f{x)= ax? + bx + c has same sign as
that ofaif D <0.

x* +2ax+10—3a > 0Vx

> 2\/tan2(x =2tano

D<0=4a> -4(10-3a) <0 = a®+3a—10<0
(a+5)a-2)<0=ae(-5,2)
x? +px+q=0

Let roots be o and o2

o+a’ =—p,(x(x2 =q:>0c=q”3

/
@ +@"*? =-p
Taking cube of both sides, we get

2 1/3 2/3 3
q+q +3q(q" " +q""7)=-p

2 3
q+q° -3pg=-p° = p’+4* —q(3p-1)=0
-+ a, b, caresides of a triangleand a#b#c¢

la—bl<lcl = a® +b* —2ab < c*
Similarly, we have

b +¢% —2be < a? ; 2 +a?-2ca<b?
On adding, we get

@ +b%+c? < 2(ab+bc +ca)

2 2 2
+b° +

; < 2 (1)

ab+bc+ca
Roots of the given equation are real

(a+b+c)? —3Mab+bc+ca)=0

2 2 2
a” +b°+c
—_—2>3-2 2
ab+bc+ca @

4
From (1)and (2), we get 3A—2<2=> A< 3

As o, B are the roots of x2—px+r=0
a+B=p ..(1)
andof=r ....(2)

a
Also 7 2B are the roots of x2—gx+r=0

%+2B=q o a+4pf=2q ..(3)
Solving (1) and (3) for o and B ,we get

B3 27-) and a=§(2q—q)

Substituting values of o and B, in equation (2),

2
we get 5(2p—q)(2q— p)=r.
34. () Giventhata+B=—panda’ + ,33 =q

= (@+B) -3 (@+P)=¢
= -p-3ap (P)=q = afi- P;;q

Now for required quadratic equation,
2, p2
a a’+
sum of roots = —+£ = b

B a ap

2 pz_z(p3+q]
_(@+B)-2ap _ 3p

af p3 +q
3p

_3pP -2’29 _p’ -2
P’ +q P’ +q

and product of roots = =1

A

a

B

( p®-24)

. .2 p q

Required equation is X~ — x+1=0
q q Lp3+qJ

or (p’+q)x* —(p’ -29)x+(p*+¢9)=0

We have (2x)™2 = (3y)m3

= (n2. {n2x=(n3. {n3y

= (n2. {n2x = (n3. ({n3 + (ny) (1)
Also given 3/ = 2(ny

35. ()

Lnxtn3
{n2
Substituting this value of {ny in equation (1), we get

(’nx,(’n3]
{n2

= ({n2)? (n2x= ({n3)? (n2 + ({n3)? (nx
= ((n2)? (n2x=({n3)?({n2 + (nx)

= (£n2)? (n2x —({n3)? (n2x=0

= [(fn2)?>—(¢n3)?] (n2x=0 => (n2x=0

= (nx. {n3 = (ny. {n2 = (ny=

(n2. (n2x = (n3 [ﬁrﬁ +

1
_1 —_
=2x=1 orx= 5

36. (¢) --o,paretherootsofx*—6x—2=0
La2—60-2=0
=all-6a°-208=0
=al?-208=60’

Similarly p10-2p% = 6p°

From equation (1) and (2)

alO_ B10_2 (a8_ BS) =6 (a9_ '39)
ao —2(18 _

2ay

D)
o)

—2a,= 3
=a,,—2a3=6a, =

GP_3480
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37. () Let o bethe common root of given equations, then
o?+ba—-1=0 (1)
and a?2+a+b=0 )
Subtracting (2) from (1), we get
B-DHoa-(b+1)=0
_ b+l
ora=,
Substituting this value of a in equation (1), we get

2
b+1 b+1
— | +b|—|-1= 3 =
(b—l) (b—l] 0or b°+3b=0
= b=0, i3,-i\3
38. (d Quadratic equation with real coefficients and purely
imaginary roots can be considered as
p(x)=x2+a=0wherea>0and ae R
The p[p(x)]=0=(x*+a)®*+a=0
=>x4+2ax2 + (a2 +a)=0

2 —2a+4a* —4a® —4a

=>x' =
2

:>x2=—ai«/;i

= x=+-atai=oa+ip where a,B#0

.. plp(x)]= O has complex roots which are neither purely
real nor purely imaginary.

39. (¢) x2-2xsecO+1=0=>x=secO+tan®
and x2+2xtan®—1=0=x=—tan O £sec O

LY P
6 12

oL oL
= sec—>secO >sec—
6 12

tan
12

i
and —tan€< tan0 < —

1 ta.n£<—tan6<tanE
also T 5

o,B areroots of x2—2x sec § + 1 =0

and o> B,

.oy =sec@—tan 0 and B; =sec 6 +tan 0

o, B, areroots of x> +2x tan 6— 1 = 0 and o, > B,
S0y =—tan O +sec O, B, =—tan 0 —sec O

S0y +By=secO—tan 0 —tan 6 —sec 6=—2tan O

D. MCQs with ONE or MORE THAN ONE Correct

(x—a)(x-b)
(x—¢)

= (x—o)y =x? —(a+b)x+ab

1. (dLet y=

= X —(a+b+y)x+ab+cy=0

Here, A=(a+b +y)2 —4(ab+cy)

=y? +2y(a+b—-2c)+(a—-b)>
Since x is real and y assumes all real values.
A >0 for all real values of y

= Y2 +2y(a+b-2c)+(a-b)>=0
Now we know that the sign of a quad is same as of coeff of
y? provided its descriminant B> —44C<0

This will be soif, 4(a +b—2c)? —4(a—b)> <0

or 4(a+b-2c+a-b)a+b-2c—a+b)<0

= l6(a-c)(b-c)<0

= 16(c—a)(c-b)<0 )
Now,

If a<bthen frominequation (1), we get c € (a,b)
= a<c<b

or If a > b then from inequation (1) we get, ¢ € (b,a)
=b<c<a ora>c>b

Thus, we observe that both (c) and (d) are the correct answer.
(a,d) KEY CONCEPT : Wavy curve method :

Let f(x)=(x—oy)(x—0p)..(x—0a,)
To find sign of f{x), plot a;, a,, ... @, on number line in
ascending order of magnitude. Starting from right extreme
put + ve, —ve signs alternately. f(x) is positive in the intervals
having + ve sign and negative in the intervals having —ve
sign.
We have,

2x-1 2x-1

Sx)= =
2013 4x H2x+D(E+])
NOTE THIS STEP : Critical points are x=1/2,0,-1/2, -1
On number line by wavy method, we have
< + L + L + a

<= _np 0 12 **
For f(x)>0, when
x €(—o0,-1)U(-1/2,0)U(1/2,)

Clearly S contains (—,—3/2) and (1/2, 3)

(b) Given that a, b, ¢ are distinct +ve numbers. The
expression whose sign is to be checked is (b +c—a) (¢ +
a—b)a+b-c)-abc.
As this expression is symmetric in a, b, ¢, without loss of
generality, we can assume that a <b<c.
Thenc—a=+veandc—b=+ve

b+c—a=+ve and cta-b=+ve
But a + b — ¢ may be + ve or — ve.
Casel: Ifa+ b— c =+ vethen we can say that a, b, c, are
such that sum of any two is greater than the 3rd. Consider
x=a+b-c, y=b+c—a, z=cta-b
then x,y, zall are + ve.

x+z,b= y+x’c= z+y
2 2
Now we know that A.M. > GM. for distinct real numbers

x;y>q/xy,y-|2-z>,/yz,z+Tx>«/;

and then a =
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X+ +z zZ+Xx

()
= abc>(a+b—-c)b+c—a)c+a-b)
= (b+c—a)c+a-b)a+b-c)—abc<0
Case I : If a + b—c = -ve then
(b+c—-a)c+a-b)a+b-c)—abc
= (+ve)(+ve)(—ve)— (+ve)
= (—ve)—(+ve) =(—ve)
= (b+c—-a)c+a-b)a+b-c)<abc
Hence in either case given expression is —ve.

() Given that a, b, ¢, d, p are real and distinct numbers
such that

(@ +b* +c®)p* —2ab+bc+cd)p+(B* +c2 +d*)<0
= (a*p* +b*p* +c*p*)— (2abp + 2bcp + 2cdp)
+(b*+c*+d*) <0
= (a%p? —2abp+b*)+(b*p* —2bcp+c?)
Hcp? —2cdp+d*)<0

= (ap-b)? +(bp-c)* +(cp-d)? <0
Being sum of perfect squares, LHS can never be —ve,
therefore the only possibility is

(ap=0)” +(bp—c)* +(cp—d)’ =0

Which is possible only when each term is zero individually
ie.

ap-b=0;bp—-c=0;cp—d=0

b ¢ d b
a

= —=p,—=p,—=p = =p

_c_d
a b c ¢

b
= a,b,c,d are in G.P.

3 2 5
. .. —(logyx) +logy x——
(a, b, ¢) The given equation is, x* 4-\2

For x > 0, taking log on both sides to the base x, we get

3 5 1
7 log, x)% + (log, x) -5 =log, V2= 0,2

3, 5 1
Letlog, x=y, then we get, =y~ +y——=—
8y X =Y get, 2y +y =7 2
3 2 _
= 3y +4y°—5y-2=0
= (-D+2)@By+)=0 = y=1,-2,-1/3
= logyx=1,-2,-1/3 =x=2,22,2"13

= x=2,l !

YRISTEY (All accepted as > 0)
2

There are three real solution in which one is irrational.
(d) Letx,,x,,....,x, be the n +ve numbers

According to the question,

X)Xy X%, = 1 (D

We know for +veno.’s A.M. = GM.

X +XxXy)+...+X
o AEBEA
n

AT [Using eq. (1)]
= X txp+..+x,2n.
(@ Wehave240=243.5.
Divisors of 240 are
L2, 48 16
3,6, 12,24, 48
5,10, 20,40, 80,
15,30, 60,120, 240
Out of these divisors just 4 divisors viz., 2, 6, 10, 30 are of
the form 4n +2.

(a,b,¢)
3x=4*1= xlog 3 =2(x— 1)log2

= 2log2 _ 2logz2 2
2log2-log3 2logz2-1 2-log,3

1
1—%log2 3 1-log,
(a, d) ox?2 —x + .= 0 has distinct real roots.

D>0=1-402>0
11 '
= o€ (—55) (1)
Also|x; —x,| <1
= (- <1 = (x;+xy)? —4xx, <1

1 4<1 1 50r o? !
= T 5 —4<] =D 5 <Jdoro°> —
a2 (x2 5

Also x=
SO 3

= ae (“’Oa‘%] U(%""’] (i)
Combining (i) and (ii)

.

1 1 (L l]
Subsets of S can be ( 2 \/g] and 5°2)
E. Subjective Problems

4% 312 _gxel/2 @H*

2
3x 4x
=> 433
3 2
= E-4"=3"(J§+i] = oyt
2 B 2 3
gt gl 3/2 3/2
— x— _Ax—
= PIERN = 4 =3
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Quadratic Equation and Inequations (Inequalities)

4 x=3/2 3
= (5) =l:>x—5=0:> x=3/2

2. RHS= (m—l,n+1)+xm_n_l(m—1,n)

_=x"Ha-+"?) . a-+"""
1-x)1-x2)...A-x"1h

L mon-1] A= DA 2" (12"
A-x)(1-x%)...1-x")

_a=x"ha-x"?. a-x""
(1-x)(1-x2)...(A—x")

l_xm—n—l o
|: l_xn+l +xm i

1— xm—n—l + xm—n—l .
l_xn+l

_ (l—xm)(l—xm_l)‘.‘(l—xm_n)
A=0)(1=x2)..(1=x") (1= x"*1)
= (m,n+1)=LH.S.

3 Jx+l=1+x-1
Squaring both sides, we get
x+1=1+x-142vx-1 = 1=24Jx-1.
= 1=4(x-1)
= x =5/4

4. Given a > 0, so we have to consider two cases :

az landa=1. Alsoit is clear that x>0
and x # laxx1,a% £ 1.
Casel :Ifa>0, # 1
then given equation can be simplified as
2 1 3
+ + =
log,x l+log,x 2+log,x

Hence Proved

Putting log, x =y, we get

2(1+ y)2+y)+y(2+y)+3y(1+y)=0

= 6y?+1ly+4=0=>y=—-4/3and—1/2
= log,x=-4/3and log, x =-1/2

= x=aandx=a""?

Case 11 : If a = 1 then equation becomes
2log, 1+log 1+3log 1=6log 1=0
which istrue V x > 0, %1

Hence solution is if a=1,x>0, # 1

ifa>0,;r&1;x=a_l/2,a_4/3

s Lt x J26-153
: et X=——F——=
542 —+/38 4543

|

2 26-15\3
50438453 —104/76 + 1043

) 26-153
88+ 5v3 —10475+1+10\3

2 26-15V3
88+ 53 —10\/(5\/3)2 +()? +2x 53 x1
2 26-15\3
88+ 543 —10y/(543 +1)2

26153 L st
T 3(26-15 \/5 3’ which is a rational number.

= X

= X

= X

x? +y2—2x20:>x2—2x+1+y2 >1

= (x — 1)2 + 2 > 1 which represents the boundary and
exterior region of the circle with centre at (1,0) and radius as 1.
For 3x—y < 12, the corresponding equation is 3x —y = 12;
any two points on it can be taken as (4, 0), (2, — 6). Also
putting (0, 0) in given inequation, we get 0 < 12 which is
true.

*. given inequation represents that half plane region of
line 3x —y= 12 which contains origin.
For y< x, the corresponding equation y = x has any two
points on it as (0, 0) and (1, 1). Also putting (2, 1) in the
given inequation, we get 1 <2 which is true, so y< x
represents that half plane which contains the points (2, 1).
y >0 represents upper half cartesian plane.

Combining all we find the solution set as the shaded region
in the graph.

v 6.6)

A

D
NS
< OY o >
X (0, 0) (1, 0) 4,0) X
y<x
> 2,-6)

There are two parts of this question
(5x-1)<(x+1)? and (x+1)2< (7x-3)
Taking first part

Gx-1)<(x+1)? =5x—1<x?+2x+1

= ¥ -3x+2>0 = (x-1)(x-2)>0

+ - +
S o (using wavy method)
= x<lorx>2 (D

Taking second part

"] M-S-41
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(x+1)? <(Ix-3)=> x> —5x+4<0

= (x-Dx-4)<0
+ - + ’
_400—?—2—:‘” (using wavy method)
= l<x<4 (2
Combining (1) and (2) [taking common solution], we get
2 <x <4 butx is an integer therefore x =3.
a, B are the roots of x> + px + g =0

a+B=-p, ap=¢q
v,8 are the roots of x>+ rx +s=0

Y+d=-r,y0=s
Now, (00— y)(e = 8)(B—1)(B-3)
= [a?—(y +8)a+y8][B% — (v +8)B+18]

[oc2 +roc+s][[32 +rB+s]
[--o,Barerootsof x2+px +g=0

a’+po+q=0 and B* + pB+q=0]
[(r=pla+(s=gIl(r-pB+(s=q)]

(r—p)*oB+(r— p)(s—q)a+B)+(s—q)°

= qr—p)-pr-pXs-9)+(s-9)°

Now if the equations x2 + px +¢g=0andx?+ rx+s=0have
a common root say o, then a? + pa + ¢ = 0 and
aZ+ro+s=0

- a2 _a 1

ps—qr g—-s r—p
= a2=—ps_qr and =473
r—p r—p

= (q—s)2 =(r—p)(ps—qr) which is the required
condition.
Given that n* < 10" for a fixed + ve integer n >2.

To prove that (n + 1)* <107 *1
Proof: Since n*<10" = 10n*<10"*! (D)
So it is sufficient to prove that (n + 1)* < 10n*

Now (nTH]4 =(l+ 1]4 S(1+%)4 [-n=2]

n
=§<10
16

= (n+1)*<10n* (2
From (1)and (2), (n+1)*<10"*!

e+ 1)(x=3)
g e
ywill take all real values if

(x+1)(x—3)
(x-2)

20

12.

13.

By wavy method

X E[_la Z)U[3,w)

[2 is not included as it makes denominator zero, and hence y
an undefined number.]

The given equations are 3x + my—m=0and 2x—5y—20=0
Solving these equations by cross product method, we get

x Y

= = NOTE THISSTEP
20m-5m -2m+60 -15-2m Y S
Lo 25m _2m—60
= T om+157 T 2m+15
For x>0=> 25m >0
2m+15
:>m<—%orm>0 (1)
For y>0:>—2(m_30)>0
2m+15
15
=>m<—7 or m> 30 —(2)

Combining (1) and (2), we get the common values of m as
follows :

-15

m<—%or m > 30 me(—oo,T)uOO,oo)

The given system is
x+2y+z=1 (1)
2x-3y-0=2 (2

where x,y,z, ® >0
Multiplying eqn. (1) by 2 and subtracting from (2), we get

Ty+2z+0=0=> o=-(Ty+2z2)
Nowify,z>0, @ <0 (not possible)
If y=0,z=0thenx=1and ®=0.

The only solutionisx=1,y=0,z=0, ®=0.

SinX _msinx _y_q

Let " =y thene S"*=1/y
. 1
Equation becomes, y——-4=0

= P-4y-1=0 = y=2+./52-4/5
Buty is real +ve number,

y£2-5 = y=2+5

= SNr oy /5 = sinx=log,(2++5)
But 2++/5>e = loge(2+\/§>logee
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Quadratic Equation and Inequations (Inequalities)

14.

15.

16.

= log.(2+ \/5 >1 Hence, sin x> 1

Which is not possible.
Given equation has no real solution.
For any square there can be at most 4, neighbouring squares.

Let for a square having largest number d, p, g, r, s be
written then
According to the question,
prtq+rts=4d

= d-p)td-g)+(d-r+(d-5)=0
Sum of four +ve numbers can be zero only if these are zero
individually

“ d-p=0=d-q=d-r=d-s

= p=q=r=s=d

= all the numbers written are same.
Hence Proved.
Let a, B be the roots of eq. ax? + bx +c =0
According to the question, = o”
Also oa+B=-bla ;ap=cla

1

c n C c\n+l
af=— a0 =— >a=|—
a a a

then a+B=-b/a = a+a" =—
a

R n
or (£)n+l+[£)n+l=j
a a a

1 n
c c
= a.(—) n+l +a.[—) nil +b=0
a a
n 1 1 n

= g"tlemtl gmlensd Lpo g
1 1
= (a")™ +(ac") +b=0
Hence Proved.
x?-3x+2>0, x*-3x-4<0

= (x—1)(x=2) >0and (x—4) (x +1)<0
< © e/ >

P 1 | 1 1
- 1 ] )
-0 -] 1 2 4 oo

L 4

>
»

= xe(—w,1)U(2,o)and x € [-1,4]

Common solution is [-1, 1)U (2,4]

L]
17. The given equation is
2 2
G+2J8)" " +(5-246" =10 (1)

18.

x2-3
Let (5+ 2\/6—) =y

Q)

x2-3
then (5_2\/6—)x2—3=((5—2\/67)(5+2\/67)\

(

\

2-
25—24)" _( 1 ]"
5+26 5+246

The given equation (1)

= Y2 -10y+1=0 = »

5+2«/€

2-3

becomes y +l =10
y

- i(Using @)

M-S-43

_10£4100-4 _10+446

2

= y=5+2\/€ or 5-26

Consider, y =5+ 26

2-3
= (s+2v6) =(5+26)

= x2-3=1= x*=4 =x=+2

Again consider

y=5-206=——=(5+28)"

5426

2-3
= (s+26)" =(5+28 = ¥-3=-1

= =2 = x=+2

Hence the solutions are 2, — 2, \/2—, 2.
The given equation is,
x*-2a|x-a|-3a*=0
Here two cases are possible.
Casel:x—a>0then|x—a|=x-a

or

Eq. becomes
x*—2a(x-a)-3a?=0

2-2ax-a*=0 = x

:x=aiax/§
Casell: x—a<O0then|x—a|=—(x—a)

or

Eq. becomes
x*+2a(x—a)-3a*=0

x2+2ax-54*=0 =

_ 2ai\/4a2 +4a?

2

_ 2a++4d® +20a°

2

B 2
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. —2a+2a6

x=—a+a6
2
Thus the solution set is {a + aV2,-a+ a6 }

2x S 1
2x2 +5x+2 x+l1

We are given

2x 1

- >0
2x2 +5x+2 x+1

2x2 +2x—2x2—5x—2 S

0
(2x% +5x+2)(x +1)

—3x-2 S (B3x+2)
= @D+ Dx+2) T (x+1D)(x+2)(2x +1)

BGx+2)(x+1D(x+2)2x+1)
= 2 2 7 °
(x+D°(x+2)°(2x+1)
= Bx+2)x+)(E+2)(2x+1)<0 (D
NOTE THIS STEP : Critical pts arex=—2/3, -1,-2,-1/2
On number line
+ - + - +

—0 =2 -1 23 -12
Clearly Inequality (1) holds for,
xe=2,-1)u(-2/3,-1/2)

[as x#-2,-1,-2/3,-1/2]
The Given equation is,
|x2+4x+3 [+2x+5=0
Now there can be two cases.

Casel: x> +4x+3>0 = (x+1)(x+3)20
= x €(~0,—3]U[-1,) (D)
Then given equation becomes,

= x?+6x+8=0

= (x+4H)(x+2)=0 = x=-4,-2
But x = -2 does not satisfy (i), hence rejected
. =—4 isthe sol.

Casell: x2+4x+3<0

= (x+D)E+3)<0

= xe(-3,-1)

Then given equation becomes,
—(?+4x+3)+2x+5=0

= —x2-2x+2=0= x2+2x-2=0

-2+4+8
sz x=—1+\/3_,—1—\/§

Outof which x=-1- /3 issol.
Combining the two cases we get the solutions of given

x=—d~1-43

0

A
v

...(i)

=

equation as

21.

22.

23.

Given that for a, b, ¢ € R, ax? + bx + ¢ =0 has tworeal roots
a and (3, where o <—1 and 3 > 1. There may be two cases
depending upon value of a, as shown below.

In each of cases (i) and (ii) af (-1) <0 and af (1) <0

y=ax’+bx+c

T
\— ax+bx+e

(ii)a<0
= a(a-b+c)<0anda(a+b+c)<0
Dividing by a? (> 0), we get

o/ -l !

b ¢
1-—+=<0 e

P (M

and 142420 Q)
a a

Combining (1) and (2) we get

1+ b +£<0 or 1+ < +|2| <0 Hence Proved.

al a a la

a?=p*+s5 b2 =(1-pP +¢*
A=(-g)*+(1-r?, &=r+(1-sy
L@+ d = P2+ (1-p)i+{g’ - (1-9)}
H{PH (=P} s (15
where p, g, 7, s all vary in the interval [0, 1].
Now consider the function

P2=x2+(1-x)% 0< x<1, p_1»
S q
dy
—=2x-2(1-x)=0
Y o (=) 1-s 1q
2 r 1-r
= x=- whichd—2y= 4ietive
dx
. 1 o
Hence y isminimum at x = 5 and its minimum
lueis ~+== =
valueis 7 +5 =>-
Clearly value is maximum at the end pts which is 1.
1 1 11
Minimumvalueofa2+b2+c2+d2=5+5+5+5=2

and maximum valueis 1+ 1+ 1+ 1=4. Hence proved.
We know that,

(@-B)? =[(o+38) - (B+8)]
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24,

25.

26.

217.

= (a+P)’ 40P = (a+8+p+5)* —4(a+3)(B+5)

b 4c B> AC  dac-b* _44C-B’
= 2 a 2 47 2 PE

[Herea+B = —2, Otl3=£,
a a
(a+3) (B+9)

= —%and(a +8) (B+06)= %}

Hence proved.
Divide the equation by a3, we get

» bec o\
X +—‘—.x+(—) =0
aa a

=x2—(a+p). (af)x+(aB)’=0

=>x2—o2Bx—ap?x +(aB)=0
=x(x-o2B)—apf(x—a2p)=0

= (x-0’B)(x—ap?)=0

= x = a2 B, af? which is the required answer.

The given equation is,
x2+(a-b)x+(1-a-b)=0,a,b €R

For this eq™ to have unequal real roots V b

D>0

= (a-bP-4(1-a-b)>0

= a?+b*-2ab-4+4a+4b>0

= b +b(@4-2a)+a*+4a-4>0

Which is a quadratic expression in b, and it will be true

V b eR if discriminant of above eq" less than zero.
ie,(4-2a) —4(a?+4a-4)<0

= (2-al-(a®+4a-4)<0

= 4-da+d*-a*-4a+a<0

= -8a+8<0

= a>1

Given that a, b, ¢ are positive real numbers. To prove that
@+ D)7 (b+1) (c+1) >77a**c*

Consider LH.S.=(1+ a)”. (1+ b)’. (1+¢)’

= [A+a)(1+b) (1+ )]
[1+a+b+c+ab+bc+ca+abc]
>[a+b+c+ab+bc+ca+abc]’ (D

Now we know that AM > GM using it for +veno’s a, b, c,
ab, bc, ca and abc, we get

a+b+c+ab;bc+ca+abc S (a4b4c4)l/7

= (a+b+c+ab+bc+ca+abc)7 277(a4b4c4)a

From (1) and (2), we get

[(A+a)(1+b)(1+0)] >Ta* b4

Hence Proved.

Roots of x2—10cx—11d=0area and b

= a+b=10candab=-11d

Similarly ¢ and d are the roots of x2 — 10ax — 115 = 0
= ¢+d=10aand cd=-11b

= a+b+c+d=10(a+c)and abcd=121bd

= b+d=9(a+c)andac=121

Alsowehave a2 —10ac—11d=0and ¢2—10ac-116=0

= a?+c*-20ac-11(b+d)=0

= (a+c)*-22x121-99(a+¢c)=0

= a+tc=121o0r-22

Fora+c=-22,wegeta=c
rejecting this value we have a + ¢ =121
a+tb+c+d=10(a+c)=1210

H. Assertion & Reason Type Questions

) Asa,b,c,p,q, e Randthetwo given equations have
exactly one common root
= Either both equations have real roots
or both eqations have imaginary roots

= Either A; >0andA, >0 or A;<0andA, <0
= p2—q20and b2 —ac>0
or pz—qSOandbz—acSO

= (p?-q)b*-ac)=0
. Statement 1 is true.

Also we have aff = ¢ and

As Bzlor-1 = g2 21 = %1 or c#qa
c

Again, as exactly one root ¢ is common, and 8 # 1

a+ﬂ¢a+% = __2b¢_2p = b#ap
a

. Statement 2 is correct.
But Statement 2 is not a correct explanation of
Statement 1.

I. Integer Value Correct Type
(7) The given system of equations is
3x-y-2z=0
3x+z=0
=3x+2y+z=0
Let x = p where p is an integer, then y=0andz=3p
But x% +y? +22 <100 = p?+9p* <100

= p*<10 > p=0,£1,£2+3
i.e. p can take 7 different values.

Number of points (x, y, z) are 7.
(2) The given equation is

x? 8l +16(k> —k+1)=0

Both the roots are real and distinct

D>0 = (8k)*> -4x16(k*>-k+1)>0
= k>1 ()
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Both the roots are greater than or equal to 4
oa+B>8 and f(4)=0
= k>1 (i)

and 16-32k+16(k*> —k+1)>0
= k*-3k+220 = (k-1)(k-2)20
= ke(~0,1]U[2,x) ...(1i1)

Combining (i), (ii) and (iii), we get f > 2 or the smallest

value of k= 2.
3. ® --a>0,.a%a*3a31,a%a%>0
Using AM > GM for positive real numbers we get

1 1 1 1 1
—5+—4+—3+—3+—3+1+c18+cz10
a_a a a a

v

L5+i4+%+l+ag+a10 >8(1)8
@ a* a

4. (2) Wehavex*—4x3+12x?+x-1=0
Dxt-43 +6x2—4x+1+6x2+5x-2=0
SE-D*+6x2+5x-2=0

I Section-B ]34 L], VA:]]353

[
.

= o & P are roots of equation, x*> = 5x — 3
orx2—5x+3=0 so+B =5and af=3

B

Thus, the equation hav1ng B &— as its roots is 6.

B) oB
x—xLB aJ+aB 0

(o2 +82)
:xz—xka +B J+1=Oor 3x2-19x+3=0
aff

Let o, B and y, & be the roots of the equations x? + ax +
b=0and x?+ bx + a = 0 respectively.

s oa+B=-g,of=bandy+d=-b,yd=a.

Given [o—B|=[y- 8| = (a—B)y*=(y-8)

= (a+ By —doP=(y+38)* -4y

= a?> -4b=b*-4a = (a*-b») +4a-b)=0
=a+b+t4=0 (-razb)

2. (a

.. Product of real roots is always positive.
ptq=-pandpg=q = q(p-1)=0
= g=0orp=1.
Ifg=0,thenp=0.iep=¢q
p=1landg=-2.

(@ Wehavea?=50-3and p2=5p-3; 5.

9
Product of real roots = > 0, VreR 7
t .

= x-1)=-6x2-5x+2
To solve the above polynomial, it is equivalent to find the
intersection points of the curves y = (x — 1)* and
73
24

1

2
5
y=—6x>—5x+2o0ry=(x— 1)4and(x+12] =—E(J’

The graph of above two curves as follows.
Clearly they have two points of intersection.
Hence the given polynomial has two real roots.

AY

LV

\
—

@ --(@a-b?+ (b-c)+(c—a)P>0
= 2(a?+b*+c2—ab—bc—ca)>0
= 2>2ab+bc+ca) = ab+bc+ca<l

@ ax’+bx+c=0, (x+B=_—b,aB=£
a

1
_—

As for given conditon, a.+f = >+
a” B
b* 2
2 2 5 T
o+ b 2 a
a+p= 25 ——=4
OL[} a <
a2

On simplification 2a’c = ab? +bc?

2a ¢ b c ab .
>—=—+— =—,—-,—areinAP
b a ¢ a b c

ab
.'——& arein HP.
ca b

(b) Let the roots of given equation be o and 2o then
1-3a
2
a”—5a+3
2 1-3a

&a‘2a=2a2=2— = a=
a“—5a+3

at+2a=30 =

3(a2 —5a+3)
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1 (1-3a)? 2
L 2= P) 2" 2

9(a*-5a+3)* | a°-5a+3

2.2
(21;‘1)=90r9a2—6a+1=9a2—45a+27
(a”-5a+3)

or 39a=26 ora=§

8 (© x*-3x+2=0=x-3|x[+2=0
(x|-2)(x-D=0
|x|=1,2 or x=+1,%2 .". No.of solution=4
dy 1
9 ¢ y=x+—o —=1-—
© i 2
For max. or min., 1_%=0 = x==1
X
2 2
d—§)=%:> d_;) =2 (+veminima) ..x =1
dx x =2

b
=9 and

a+
10. (b) Let two numbers be a and b then >
Jab = 4
.. Equation with roots a and b is

x2—(a+b)x+ab=0 = x? _18x+16=0
Let the second root be a.
Then a+(1-p)=-p=>a=-1

11. (©

Also a.(l1-p)=1-p
=S (@-DA-p)=0=>p=1ra=-1]
.. Rootsare a =-land p—-1=0

12. @ 4isaroot0fx2+px+12=0
=16+4p+12=0= p=-7
Now, the equation x2 + px+g =0
has equal roots.

2
2 p 49
... —4 =0 = ——=—
p q =4q 4 4

13. () tan (g) ,tan (%) are the roots of ax> +bx+c=0

REERECRCE

14.

15.

16.

17.

©

b

©

b

©
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b
=9 -1 _2 _a_c

1— < a a

a

= —-b=a-c or ¢c=a+b.
both roots are less than 5 AY axis
then (i) Discriminant > 0
@ pG)>0 \ /
(i) Sum 0; roots <5 \3/ - + 5; X axis

Hence(i) 4k*— 4(k*+ k—5)> 0
4k2 —4k% - 4k+20>0
4k <20 => k<5
@ A5>0;25-10k+k2+k-5>0
or k2—9k+20>0
or k(k—4)-5(k-4)>0
or (k—5)(k—4)>0
= ke(=,4) U (=%2,5)

(ii) Sum of roots __ b _ 2k <5
2 2a 2
The interection of (1), (ii) & (iii) gives
ke(—%,4).
X2+ px+q=0

Sum of roots =tan30° +tan15°=-p
Product of roots =tan30° . tan15°=¢

tan30°+tanl5°  —p 1
1-tan30°.tan15° 1—g
=>-p=l-qg = g-p=1

tan45° =

. 2+q—p=3
Equation X2 —2mx+m*-1=0
(x-m)?-1=0 or (x—m+1)(x—m—1)=0
x=m-1m+1
m—1>-2and m+1<4
= m>-land m<3or, -1<m<3
y_3x2+9x+17

3x% +9x+7
3x2(y-1)+9x(y-1)+7y-17=0
D>0 - xisreal
81(y—1)> —4x3(y—1)(7Ty-17) =0

= (y-D(y-4D<0 = 1<y<4l
- Max valueof y is 41
Let o and P are roots of the equation

¥*+ax+1=0S0,a + B =—aand af =1

given [a—B|<v5 = (a+B)? —4ap <5

[+ @-B)=(@+p) ~40B)
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19. ()
20, @
21. (M)
=
=
=
=
N
22. (@)
=
=

\/a —4<5 = a?-4<5

= @#-9<0= ?<9= -3<a<3= ae(3,3)
Statement 2 is \/n(n+1) <n+1,n>2
= Jn <n+1,n>2 whichis true

2 V2<B<a<5<——————- Vn
Now \/§<\/};D%>%
Bednotsl, msmsLtsLl

ff w3

Also \/— \/—

1. 1.1, 1
V1 V2 3 n
Hence both the statements are correct and statement
2 is a correct explanation of statement-1.

Let the roots of equation x2 —6x +a=0be o.and 4 B

and that of the equation
x*—cx+6=0 beoand 3 B.Then

Adding all, we get

a+4p=6; 4o.B=a
and oa+3B=c; =6
= a=38

The equation becomes x%—6x+8=0
= (x-2)(x—4)=0 =rootsare2and4
= a=2,8=1 Common root is 2.
Given that roots of the equation
bx?+ cx+ a =0 are imaginary

—4ab<0 (i)
Let y=23b%x2+ 6 bc x +2c2
3022+ 6 bcx+2c¢*—y=0
Asxisreal, D=0
36 b2 —12b% (2c2-y) 20
1262 3c2-2c+y) 20
2+y =0 = yx>-¢
But from eqn. (i), ¢ <4ab or —c?>—4ab
we gety>—c2>—4ab

y>—4ab
Given that z—i =2
z

4 4 4
Now |Z| Z—;—F_—z < —; +|7|
|Z| 32+H = |z| —2|z|—4<0

2++/20 -J20

- 220 )20

= (|z]-0+49) (|z]-0-5)=0

=
=
23. (b
24. (b)
25. @

26. (b)

27. (@
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(—«/§+1) < |z S(x/§+1)
|Z|max=‘/§+1
1+V1-4
¥ —x+l=0 Dx="——
2
1430
2
2 2 2 2
2009 , g2009 _ (242009 (02009 _ 2

Given equation is eSiny _ g=sinx _ 4 =
Put eS"*=¢ in the given equation, we get
-4t-1=0
+ + +
o 4+16+4 4420 4425 _24+8
2 2 2
= _2+\/_ ( smx)

= =2 /5 and 5" =2+4/5
= & -2_/5<0 and sinx=ln(2+«/§)>1

So rejected So, rejected
Hence given equation has no solution.
~. The equation has no real roots.

fx)=2x3+3x+k

fx)=6x2+3>0 VxeR (-
= flx)isstrictly increasing function
= flx)=0has only one real root, so tworoots are not

x2>0)

possible.
From the given system, we have
k+1 8 4k

(" System has no solution)

k k+3 3k -1
= K2+4k+3=8k
= k=13

If k=1 then i;ﬁ ﬂ which is false
1+3 2

Andifk=3
8 43
then 5 # 91 which is true, therefore £ =3
Hence for only one value of . System has no solution.
Given equations are
x2+2x+3=0 ()]
ax?+bx+c=0 )

Roots of equation (i) are imaginary roots.
According to the question (ii) will also have both roots
same as (i). Thus

a b

a.2_°. A, b=2A, A
=273 A (say) @>a=A,b=2A,c=3

Hence, requiredratiois 1:2:3

28. (c¢) Consider 3(x—[x])*+2[x—[x])+a%=0

= 3{x}?-2{x}-a?=0 (. x-[x]={x})
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29. ()

= 3({x} ——{x}) a*,a#0

= a*= 3{x}({x} —%)

/

< © >
-1/3 : 2/3

N

Now, {x} €(0,1) and _?25 a® <1 (by graph)

Since , x is not an integer
ae(-,1)-{0} = a e(-1,00u(0,1)
Letp, g, rarein AP

=>2g=p+r ()
o+
Given l+l=4 = P =4
oa B af
’
Wehave(x+[3=—q/pand(x[3=;
_9
= Tp=4:>q=—4r
p

From (i), we have
2(-4r)=p+r = p=-9Ir
q=-4r

Now |a — 3 |=\/(a+ﬂ)2 —dap
Q}z x/q —4pr

p P [p|

_ \/16r2 +36r2 2413

[=9r | 9

) M-S-49

..(ii)

30. @ o,B=

31.

6_\/36+ —3+11
(x=3+\/_,[3=3—\/ﬁ
Soag= (3+«/ﬁ)n —(3—«/ﬁ)n

a0 — 238
239

_ (3+11)" ~(3-V11)* —2(3+ Vi1)" +2(3 -1 )"
2| (3+41) - (311 |

(3+\/_[3+\/_ 2} [ (3—\/ﬁ)2}
2| (3411) ~(3-i1) |

(3+J_) (9+11+641T-2)+ (3—Jﬁ)8(2—9—11+6Jﬁ)
2| (34411 ~(3-11) |

6(3+\/ﬁ)9—6(3—x/ﬁ)9 6

|3 (3T |2

© x>-5x+ 5)"2+4"_60 =1
Casel
x?—5x+5=1and x? + 4x — 60 can be any real number
=x=1,4
CaseH
x% — 5x + 5 =-1 and x% + 4x — 60 has to be an even
number
=>x=2,3
where 3 is rejected because for x =3, x2 +4x — 60 is odd.
Caselll
x%—5x+ 5 can be any real number and x2 +4x—60=0
=x=-10,6
= Sum ofall valuesof x=-10+6+2+1+4=3
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