Fundamentals of Mathematics-11 “_

Bl Exercise-1 |

= Marked questions are recommended for Revision.
= ffed uea <M IFg U 3|
PART - | : SUBJECTIVE QUESTIONS

HAT - | : fASATH® Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Modulus Function & Equation
Gug (A) : 9D BA- TG THIDII
A-1.  Write the following expression in appropriate intervals so that they are bereft of modulus sign
I T T ISR DI ORI D HU A fIRgy S AUTR e B [16JM110001]
(i) X2 —7x + 10| Ans. (i) x2—7x+10,x>50rx<2
—(x2—=7x+10),2<x<5

i)  x3—x| Ans. (i)  x3—x,xe[-1,0]U[l, )
X—=x3,%x € (—o,-1)uU (0, 1)

iy  [2x-2| Ans. (i)  2x—2,x>1
2-2%,x<1

(iv) [x2—6x + 10| Ans.  (iv) x2—6x+10,x e R

(v) X — 1] + |x2 = 3x + 2| Ans. (V) X2—2x+1,x>2

4x —x2-3,1<x<?2
x2—4x +3,x <1

(vi) VX2 —6x+9 Ans.  (vi) x—3,x23
3-x,x<3
(vii) 201) 4 |x + 2| — 3+
Ans.(vii) 2% 4 x 4 2 — 3x+1 X >—1
21 4 x4+2-3 ) 2<x<-1
21— x—2-3 ) x<-2
A-2.  Draw the labled graph of following [16JM110002]
=IferRad & o aAIgd—

(i) y=17-2x| (i) y=[x-1]-3x-2]
(iii) y=x—1]+x—4| + |x—=7| (iv) y = [4x + 5]
(V) y=[2x-3|

(0,12)
(1.9) (7,9)
0,7) )
o|A3:3. : (4,6)
1
Ans. (i) (4.1) @iy 11 N1 (i)
o X 5
(712, 0) A
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'((O, 5)

(iv)

A-3.  Solve the following equations

f=ferRaa Ifa=vl &1 g1 PIfTI—

() X| +2|x—6] =12 Ans. x=0,8

(i)  |x+3/-5|=2 Ans. x=-10,-6,0, 4
Gy [Ix=2/-2]-2]=2 Ans. x=0,t4,8
(v)  |4x + 3] +[3x — 4] =12 Ans. x=—$,$

Sol. (1) x| +2|x— 6| =12
Case-l:x>6 3x=24=x=8
Case-ll: 0<x<6
X+12-2x=12=x=0
Case-lll: x<0
Xx+12-2x=12=x=0
so solution is $AfeTT 81 x =0, 8
(2) |x+3]-5]=2
=>x+3]-5=2,-2 =>x+3|=7o0rAT |[x+3=3
=>X+3=7,-70rqx+3=3,-3
=x=4,-100r3I1 x=0,-6
so g9dfelix = 10, -6, 0, 4
@) llIx-21-2]-2=2
=>|x-2/-2|-2=4%2
either [[x-2|—-2|=4orar 0
case-l: ||[x-2|-2|=4
X—2|-2=#4=|x-2|=60rTT -2=>x-2=6=x=8o0rq1 4
case-ll : |[x-2|-2|=0
X-2|-2=0=x-2|=2=>x-2=2=x=40rT1 0
hence four solutions 3fd: 9 &« : 0, 4,4 & 83

(iv)  |4x+3|+[3x—4| =12

; g :
case-1 Rifd -1 PX<— 4 3
11
—4x-3-3x+4=12 = —7x =11 = x=—7
3 4
case-2 : Rerfa-2 —stsg = 4x +3-3x +4 =12
x =5, not acceptable. S W®Rl &l ¥ |
case-3: Rfd-3 X > g
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4x +3+3x—-4=12 = 7x=13 = x=§
__1n 18
77
A-4 Solve the following equations : [16JM110003]
=1 TRl @1 g HINY
(i) x2-7x|-8=0 Ans. 8
(ii X2=x+1]=[x2=x—-1] Ans. 0,1
(iii) [x¥—6x2+11x—6|=6 Ans. 0,4
(iv) X2 —-2x| +X =6 Ans. -2,3
V)m | X2—x—6|=x+2. Ans. xe{-2,2,4}
Sol. i [X]?=7|x|-8=0 = (x| -8)(x|+1)=0 =[x|=8 = x=18
(ii) Squaring both sides, we get i TR®% a7 B
(=x+12=-(x*=-x—-1)2=0 = (2x2—2x)(2)=0 = x=0,1
(iii) [x*-6x2+11x—6|=6
xX2—6x2+11x—-6=6 = x2—6x2+11x-12=0
= x—4)(x*-2x+6)=0 = x=4
ordl x*-6x2+11x-6=-6 = x(x2—6x+11) =0 = x=0
(iv) CasefRafd -1:  x e (—0, 0] U [2, )
X2—2X+X=6 =>x2-x-6=0 =>x=-2,3
CasefRefd -Il: x € [0, 2]
2X—Xx2+x=6 =>x2-3x+6=0 = No real roots ®I5 KIS o ol
(v) Case-l : x € [-2, 3]
6+Xx—x2=x+2 = =4 = X =12
Case-ll : x € (—0, —2] U [3, )
X2—X—-6=x+2 = x2-2x-8=0 = (x—4)(x+2)=0
= x=-2,4
A-5 Find the number of real roots of the equation
FHH & RS el Bl A& S DIy |
M [x[P-3|x| +2=0 Ans. 4
(i) [x-1]-5]=2 Ans. 4
(iii) [2x2 + X = 1] = [x® + 4x + 1] Ans. 4
Sol. (i) X|2-3|x| +2=0
(X[=2) (x| =1)=0
x| =2 x| =1
X=2,-2 x=1,-1
for solutions o1 AR e B |
(i) x=1]-5=42 = x-1=7,3 = four values IR HH.
(iii) (22 +x—=1)2= (X +4x + 1)? = (Bx2+5x)(x*—=3x—-2)=0
= X = —g, 0, # four solutions IR g
A-6 Find the sum of solutions of the following equations : [DRN1172]
71 R I S0 & Bl BT AR AT DTG
(i x2=5x|-4=0 Ans. 0
(ii) (x=3)2+x=3]—-11=0 Ans. 6
(iii) [XP—15x2-8|x|]—11=0 Ans. 0
(iv) [[x—3|—4| =1 Ans. 12
(v) Ok 4+ 3K 4+ 4K = 9 Ans. O
Sol. (i) [X[?=5]x| -4 =0 = x| = 541 X=% 541
2 2
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Ans.

Sol.

Sol.

Hence sum 31d: I°THe = 0.

a<0
(ii) Let |x — 3| = t; equation becomes 2 +t— 11 = 0<[3 >0
sox-3|=f = x=3%p = sum =6
(iii) Let |x| = t, for any value of t satisfying this equation
corresponding x = *t = sum is zero.
(iv) x-3=4%+1 = x-3/=35 = Xx=6,0,8 -2 =sumdnrl =12

a<0
(i) A =3 =t; EfEe 4+ t-11=0 <g >0
SATT [x—3|=p = x=3+p = IRTHel = 6
iy A x| =t, t D A A B o FiERy I Bkt ®
X = #t = AN A ©
(iv) x-3=4%+1 = x-3/=35 = x=6,0,8-2 = IR =12
(v) [x] = 1 is the solution T& &1 8 = x = +1= sum of roots el &1 IRT = 0

Find number of solutions of the following equations [16JM110004]
T TfieRon & gl @1 e S B
(i) X=1]+x =2|+|x=3|=9
ii) X=1]+x=2]+x=3|+|x—4|=4
i X[ +x+2|+x=2|=p,peR
2

ii) Infinite 3T~
ii) p<4 no solution ®T$ & &I
p=4 one solution T& Bl

p>4 Two solution & &
A

No. of solutions=2 N Hence no. of solutions
§ Bl A =2 6 is infinite

. 2 . 4= : .

(i) (ii) I BAT P AT I B

& S

p <4 no solution p <4 BIE & 7TEI
p =4 no solution p =4 B g T8

(iii) 4 p>42soluton >4 28q
-2 o 2
Find the minimum value of f(x) = [x — 1] + [x = 2| + |[x = 3| [16JM110014]
f(x) = [x = 1] + [x = 2| + |x — 3| T ATH A T—
Ans. 2
—X+1-Xx+2-x+3=6-3x , x <1
X—1-Xx+2-x+3=4-X 1<x<2

o)==+ x=2[+x=3[ = 5 i3 y 2<x<3

X—-1+x-2+x-3=3x-6 X>3

min =4 f(x) = 2.

/\
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A-9

Ans.
Sol.

If x2—|x — 3] - 3 =0, then |x| can be

afd x2— [x — 3| -3 =0, T9 |x| & AHT B

2,3

LetA M x>3x2—(x-3)-3=0 = x2—x=0 = x =0, 1 rejected =A@
Ifafg x <3 X2+ (x=3)=0= XX+x-6=0 = (x+3)(x=2)=0
= x=-3,2
Hence 31 |x| =2 or a1 3

A-10.= If [x® — 6x2 + 11x — 6] is a prime number then find the number of possible integral values of x.

Ans.
Sol.

A X2 = 6x2 + 11X — 6| 95T T & A9 x & AHIFAA Yolich AT DI F=AT 5—

0

|[(x — 1)(x = 2)(x — 3)| cannot be a prime integer for integer values of x as product of 3 consecutive
integers cannot be prime.

[(x = 1)(x = 2)(x — 3)| 3T YUIie & 8 AHAT x & YOId A & oy Fifd 3 HANK YOIl JoTh
3TSY 81 B A |

Section (B) : Modulus Inequalities
@us (B) : UGG SRHIHN

B-1.

Ans.

Sol.

Solve the following inequalities :

fr=rfrRad srafiarell @1 gt HIfvTI—

0] X —3|>2 (ii) |x—2|-3/<0
iy  I8x=9]+2|>2 (v)  |2x-3|-|x|<3
(v)  x—1l+[x+2/=3

(vi)m. |x—-1]-1]<1

0) X e (=0, 1]U[5,®) (i) x=50rx=—1
i) xeR-{3) (v)  xel0, 6] (v R
i) [=1,3]

(i) x-3]>2
X—3>2o0rdTx-3<-2
x>5ordrx<1

(i) x-2-3=0
x-2|=3
x=5o0rdqTx=-1

(iii) Bx-9]+2>20rATBx-9|+2<-2
[Bx—9|>0o0rdix e ¢
x e R-{3}

N

Jlo0,3) (6, 3)
Y=—3x+3 y=x-3
32

2

fory<3 @& for x e [0, 6]

v)  x=1]x+2/>3

/\
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Now 319 |a| + |b] > |a —b] = X+2]+|x=1/=>3 Vv x eR.
(vi) “1<x=1]-1<1 = 0<x—1]<2
o 0<|x—1| = xeR (1)
and 3R |x—1|<2
= —2<x-1<2 = -1<x<3 -(2)
MnE
= x e [-1, 3].
B-2.  Solve the following inequalities : [16JM110005]
frfoRaa sfiael o1 ga HIvTg
(i) 1+E >2 Ans. x e (-1,0)u (0, 3)
X
. 3x
(ii) > 431 Ans. X e (-, 4] U [-1,1] U [4, ©)
X —
| X+3]+x
(iii) —_— >1 Ans. X e (-5,-2) U (-1, )
X+2
: 2 1
(iv)m  [x2+3x|+x2-2>0 Ans. X e |-, -3 U 5 ®
2
(v) X + 3| >[2x — 1| Ans. XE(—g, 4]
Sol. (i) 143502 ord 1+S<2 = 3-X .o o X o
X X X X
= O0<x<3 or a1 -1<x<0 = x e (-1,0) u (0, 3)
2 2
i) 1< 23" <1 - wzmndaﬁq 3)“2;”&0
X< -4 X< -4 X< -4
= (x+4) (x=1) >0 and 3R x=4) x+1) >0
(x=2) (x+2) (x-2) (x+2)

X € (—o0, 4] U (-2, 1] U (2, ) and 3R x € (—w, —2) € [-1, 2) U [4, «)
Taking intersection we get SWIS @ W X € (-0, —4] U [-1, 1] U [4, )

(iii)
X+1
X+2

case-l: Rerfa-1: x> -3

>0 =X e (-0, —2) U (-1, ®)

2X+3-x-2
_— >
X+2

But df x>-3 = x € [-3, -2)u (-1, ®)

0

case-ll: Refd-Il : x < -3 L, 8ox=2 - X5 _p — B<x<-2

X+2 X+2
But aifTx < -3 = x e (-5, -3) X € (-5, =2) U (-1, ).
(iv) X2 + 3X| +x2-22>0
case-l: Rerfa-1 : afe x <-3
= 2x2+3x—-2>0=> 2x=1)(x+2)>0 = Xe(—OO,—2)U|:%, ooj
But @fdhd x <—3 = X € (—0, —3) (i)
case-ll: Rafa-Il :afg —=3<x<0
= 3x+2<0 = X< — E

3
But ife= -3<x<0 = X € [—3, %2} .. (ii)
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Sol.

case-lll: Rerfa-Ill:afg x>0
= 2x2+3x-220=

union of (i), (ii) and (iii) gives

[

....(iif)
(i) L (i) U (i) &

o[- =)l

(V) x + 3| > |2x —1] = X2+ 9 +6x>4x2+1—4x

= 3x2—-10x-8<0 = (x+§j (x-4)<0 :>—§<x<4

Solve the following inequalities

for=1 srafiprell @ g BT

(i) —1>1-x Ans. X e (—0,—1]U [0, ©)
(ii) ‘x2—4x+4 ‘ > 1 Ans. X e (=0, 1]U[3, »)
[x+2]—-x
(iii) —_— <2 Ans. X e (-, 0) U (1, x)
X
(iv) x=21_y Ans. xe (2, )
X—2
(v) Ix —2| > [2x — 3] Ans. (1,5/3)
(vi) X + 2] + |x=3] < |2x + 1] Ans. (2, 0)
(i) 3—1]>1-x = [(x=1)] (x2+x+1)>1—-x
casefefaI___ x> 1 = x=1)(+x+1)+(x=1)=0
x-1)(x+x+2)>0 = (x-1)>0
x>1 = X € [1, «©)
casefRfa II___x <1
[(x=1)(+x+1)]+(x-1)>0 = —x=[pe+x+1-1]>0
- + -+
x=1)(x+x)<0 =x(x=1)(x+1)<0 10 1

X € (—o, =11 U [0, 1)
Taking Union of both the cases, we get x € (-0, —1] U [0, «) Ans.

T Rerfdil &1 |89 o9 W X e (—o0, —1] U [0, «) Ans.

()  |(x-2)7>1 = (x-22>1
(Xx—2+1)(x=2-1)20 —~  (x=1)(x=3)>0
X € (=0, 1] U [3, ©) Ans.
|x +2|—x
(iii) —_— <2
X
casefRerfdl  x<-2 X=Z27X 5.9 x=2 _y
— X X
X+2 ) 2+1 g ie. xe (—m,—lju(o, )
X X 2
i.e. Xe(—oo, —2]
caseReaAfdIl  x>-2
x+2-x 5, o 1.4 = 17X o0
X X X
i.e. xe (-0, 0) U (1, ) (Intersection with the given case |dfT oF W)
®
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Sol.

ie.x e (-2,0)u (1, o)
T Rl &1 99 o1 W xe (— o, 0) U (1, ©) Ans.

. [x-2]
iv — >0
(iv) 2
caseRATI___ x>2
caseRefall  x<2
Xe (2, ) — 1> 0 Not possibledwd =&l
X € (2, ) Ans.
(v) Squaring @ & W)
X2—4x +4 >4x2-12x + 9
3x-8x+5<0= (x=1)Bx-5)<0 = X€(1,§j
(vi) casefRafiI:x<-2
X—-2-Xx+3<2x-1= 1 < —1 Not possible §9a &l
casefRefd Il : 2 <x < —%
X+2-x+3<-2x-1 = 2x < —6 = x <=3 Not possible ¥Hd &l
casefRefe Nl : —% < x<3
X+2—-x+3<2x+1 = X>2
casefRIf-IV:x >3
X+2+Xx-3<2x+1 = 1>-1 Hence 31d: x € (2, )
Solve the following equations [16JM110006]
=1 IR0 B A B W
(i) X3+ x2+x+1]=[x3+ 1]+ |x2 + x| Ans. {-1}U [0, »)
(i)  [x2—4x + 3| +|x2—6x + 8] = |2x — 5| Ans. [1,2]UI3, 4]
(iii)= X2+ x+2|—|x2=x+1]=]2x+1| Ans. X€|:—%,Ooj
(iv). [X2—2x—8|+[x2+x—2=3|x+2| Ans. [1,4] U{-2}
(V). |2x=3|+|x+5|<|x—8] Ans. {—5,%}
(i) |a +b|=|al +|b]| = ab>0 = x2+1)(x*+x)=0
= x+1)2x(x*=x+1)20 = x e {~1} U [0, x)

(ii)

la| + |b| = |a — b|= ab<0 = (x=1)(x=2)(x =3)(x —4) < 0
N x e[1,2] U3, 4]

lal - b| = |]a - b|= laj>b| >  2x+12>0(as@@ifr a,b>0) :XE[_%,CDJ

Since (X2+x-2)-(x2-2x-8)=3x+6=3(x+2) (x*-2x-8) (x*+x-2)<0
ie. x-4)(x+2)(x+2)(x-1)<0
+ + - +
2E 1 4
Solution set is [1,4] U {-2}
Hindi & (X®+x-2)-(x2-2x-8)=3x+6=3(x+2) .. (x*-2x-8) (x*+x-2)<0
AA (x-4) (x+2) (x+2) (x-1)<0
+ + - +
2E 1 4

T a=d [1,4] U {-2} ¥ |

/\
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(v) lal+|b|<|a-b] ie. lal+|-b|<|a+(-b)|

lal+|-b|<|a+(-b)|= |a|+|-b|=|a+(-b)|=>a(-b)>0 ie. ab<O0
solution set is given by (2x —3) (x +5) <0
ie. -5<x<3/2.
Hindi |a|+|b|<|a-b] IJA  |a|+|-b|<|a+(-b)]

la|+|-b|<|a+(-b)|= |a|+|-b|=|a+(-b)|=a(-b)=0 g ab<0
T FeT (2x—3) (x + 5) < 0 X1 & vl 2
Jraf —5 < x < 3/2.

B-5.  Find the solution set of the inequalities |x2 +x-2|<0and |x2 -x+2/>20 [16JM110019]
ST |x2 + x — 2| <0 3R X% —x + 2| > 0 BT & WHzed 1 B |
Ans. {-2,1}

Sol. |[X®*+x-2[]<0 = x+2)(x=1)=0 = x=-2,1
X2=-x+2|=0 = xeR Hence 31 x € {-2, 1}

Section (C) : Miscellaneous Modulus Equations & Inequations
gus (C) : fafay wrgiay afierer vg sHfian

C-1.  Write the following expression in appropriate intervals so that they are bereft of modulus sign

I A T ASDI Bl ORI B ®U A RIS "IUTR R B

0) llogyeX| + 21 = 1| (i) |(log,x)2 - 3(log,x) + 2| (iii) |55 _ 25
Ans+Sol. (i) log,gx +2X~1—1 X1
—(logpx + 21 = 1) O<x<1
(i) (log,x)2—3(log,x) +2 x e (0, 2] U [4, =)
—~((log,X)2 — 3(log,x) + 2 ) X € (2, 4)
(iy 545 _25 X e (=0, 11U [3, %)
25 _ 5x°~4x+5 x e (1,3)

C-2.  Solve the equations log,,, I x +y I = 1/2, log,,y — log, |X| = log,,4 for x andy. [16JM110007]
FAIBRN log,,, | X + y | = 1/2, 10g,,y — l0g,,|X| = 10g,,,4 P B B X Tdy & A S DI |

Ans. x=10/3,y=20/3 & =-10,y=20
Sol. log,, X +Y|= %
X +yl=10
this gives x+y=10 ... (i)
orx+y=—10 ..... (i)
log,, y —log,, x| = log,,,4 = % =2
forx<0O,wegety=-2x ... (ii)
forx>0,wegety=2x ... (iv)
on solving (i) and (iii), we getx=-10,y=20 and
on solving (i) and (iv), we get x = % y = 23—0
Hindi log,, [x + Y| = % = x +yl=10
= x+y=10 ... ()
1 Xx+y=-10 ... (i)
Td  log,,y - log,, [x| = log,,.4 - Y _2

Ix]
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x<0® fogy = - 2x
x>0® fog y =2x
(i) R (i), PT T HA W x =— 10,y = 20

(i) 3R (iv)ﬁ‘s’ﬂmﬁmx:%,y:é—o

C-3.  Solve the inequality 3rfi@T &1 g1 BTG
(i) (log,x)? = |(log,x) —2| =0 Ans. x e [0, %} u[2, oo)
(i) 2 |logx | + log,x > 3 Ans. (O,%}U[S,w)
(iii).=. Find the complete solution set of 2* +2‘X‘ > 2\/5
2% 1 2M > 202 o1 el Bt weaE o AR
Ans. (—oo,logz(ﬁ—n]u{%,oo)
Sol. (i) Let |11 logx =t
—t-2/>0
CasefRfa-I t>2
t-t+22>0 = teR
Hence 31 t € [2, )
CaseRfa-II t<?2
?2+t-2>0 = t+2)(t-1)=0
= t e (0, -2]U[1, 2)
Hence 31a: te (—o,-2]U[1,2)
From CasefReifd-I & CaseRf-II t € (—o0, 2] U [1, )
= log,x € (-, —2] U [1, )
1
X 0,— 2,
= € ( 4} U[2, )
(i) Letlogx>0 = x=1
Inequation become log.x > 1 = x>3
If log,x <0 = x € [0, 1]
Inequation becomes —log,x >3 = 0<x< soxe|0, - U(3,0)
27 27
A logx>0 = x=1
AADI log,x > 1 = x=3
afe logx<0 = x € [0, 1]
AT —log,x > 3 = 0<xsl Al X 0,i U(3,%)
27 27
(iii) CasefRerfa-1: x>0 = 2x+1 > 2972 = X > %
CasefRerfa-1l: x <0 = 2+ 2% > 282
Let |11 =y = y = y2—2\/§y+120
= y = 2J§2_2 ordal  2>2 +1 (projected as x < 0)
= x<log,(+2-1)
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2
C-4.  Find the number of real solution(s) of the equation |x—3|3X S10x+3_y
2 . .
e [x -3 710 21 3 arafas gl B dem ¥ -
Ans. 3
2
SOI. |X_3|3X -10x +3 -1
x—3| =1 3x2—-10x+3=0
x—3=1 & x-3=-1 3x2—-9x—-x+3=0
Xx=4 & x=2 Bx-=1)(x-3)=0
:>x=l , 3
3
but x = 3
.. three real solutions.
2
Hindi. [x -3 "*"°% - 1
A x-3|=1 il 3x2-10x+3=0
= x—3=1 3R x-3=-1 = 3x2—-9x—x+3=0
= Xx=4 3R x=2 = (Bx—-1)(x=3)=0
= X = 1,3
3
ofdhT x = 3
ora: 9 ar<fdd g B |
C-5.= If x, y are integral solutions of 2x2 — 3xy — 2y? = 7, then find the value of |x + y]
S FHIHROT 2x2 — 3xy —2y2 =7 & YOI &1 X, Y &I, A X +y| BT 99 & —
Ans. 4
Sol. 2x2—4xy+xy—-2y?=7
2X (X =2y) +y(x—=2y) =7
(x=2y)(2x+y)=7
X, y are integers = X — 2y, 2x + y are also integers
Four cases are possible
Casel x=2y=1,2x+y=7 = x=3,y=1
X+l =4
CaseII X—=2y=7,2x+y=1 = x=% rejected
Case III X=2y=—1,2Xx+y=—7
= x=-3,y=-1
X +yl =4
Case IV X—=2y=—7,2x+Yy=-1 = x=—% rejected
Hence |x + y| = 4
Hindi 2x2—-4xy + xy—-2y?=7

2X (X =2y) +y(x—=2y) =7
(x=2y) (2x+y) =7

[16JM110021]

X,y quiie 8 = X =2y, 2x +y ¥l qoie &
IR Ryfoalt @wa g
Rerfar 1 X—2y=1,2x+y=7 = x=3,y=1
o+ yl=4
Rerfy I x-2y=7,2x+y=1 = x=% ()
Rerfay 111 X—2y=-1,2x+y=-7
= x==3,y=-1
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x+yl=4
Rerfy IV X—2y=—7,2x+y=—1 = x=-2 Frw)

I x+y|=4

C-6. Ifx, [x + 1], |x — 1] are three terms of an A.P., then find the number of possible values of x

Ans. 2
e x, [x + 1, x — 1| &N TR A & T4 Ug B, A x & TG AT B G BN
Sol. sincex, |x+ 1|, |x—1|arein A.P.
o] 2 x+1|=x+|x—-1| ()]
Case-l If x <—1, then (i) becomes
—2(xX+1)=x—-(x—-1) = x=—%
Case-ll If -1 < x < 1, then (i) becomes
2(x+1)=x—(x—1) =>x=-1/2 thenseries—l,l,E
2 2 2
Case-lllIf x > 1, then (i) becomes
2(x+1)=x+x-1
_ =— 1 impossible.
Hindi =% x, [x + 1], [x — 1] FA=R & 4 B |
SO 2 x+1]=x+|x-1| ()]
Case-l afc x <— 1,4l (i) 8T
—2(x+1)=x—-(x—-1) = x=—%
Case-ll Ifc —1 <x<1,dd (i) 8
2x+1)=x-(x-1) = x=—=1/2
a1 103
2 2 2
Case-lll
afg x> 1, a9 (i) 8Fm
2(x+1)=x+x-1
2 =—199q &l

Section (D) : Irrational Inequations
@us (D) : 3URAY rafAsR
D-1.  Solve the following inequalities :

fr=ferRaa srafymell & g dIfoTg —
(i) vex-1 Ans. Pz) U (5, =)

X-2
(ii) x— J1 -Ix| <0 Ans. [-1,(5 -=1)2)
(iii) B -x—6 <2x-3 Ans. X e [3, »)

(iv) U —6x+8 < Jx+1 Ans. xe {7_@, 2} v {4, 7*‘/5}

2 2

V)a VX2 -7x+10 +9log, (%) >2x + J14x—-20-2x2 —13 Ans. x=2

(vi) x-3< x2+4x-5 Ans. (-, —5]U[1, )
(i) X2 -Bx-24>x+2 Ans. (—o,-3]
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(viii) 4-x° 2% Ans. [-2,0)U[f2_3,/2+3]

ix X7 Box Ans. (=1,1)U(2 3]
X+1
Sol. (i) -1 _y
X—2
Case-IRafd-1: x-2<0 = X<2 . (i)
2x—1> (x—2)?
xe(=o,)uB® (i
xe()n() xe(=o1) . (A)
Case-ll Rrfd-1l : x—2 >0 = X>2 . (iii)
2x—1< (x=2)?
2x—1<x?—4x +4
—-6x+5>0
= xe(o)UB®) (iv)
e (iii) N (iv)
c(B,o) . (B)
e(A)v (B
€ (-0, 1) U (5, )
i) x< i —|x|
Case-l Reffa-l:x<0 ... (i)
1-|x/>0 - 1+x20 = x2=1 (ii)
xe(n() =  xe[1,00 . (A)
Case-ll Rafd-11: x>0 .....(J)
1-x20 = x<1 o (if)
X2<1—-x
1 5
= X2+ X< = X2+X+_<Z

ENIS)

1 2
= X+—= <
[ 2J

-5 <X< V5 -1 (iiif)

2 2
x e (i) M (i)  (iii) = X e {o, @] ....... (B)
‘e - xe|a B

(iii) \ix —B6x+8 < Jx+1

Domain 1 x+1>0= x> -1
-6x+8>0=(x-2)(x-4)=0

=>x<2o0rx>4
= Domain 911 = x € [-1, 2] U [4, )
squaring @ & TR X2 —6x +8<Xx+1=>x2—7x+7<0
2

{x 7) —ESO:Xer_g/E, L \/E:l

2 4 2

Ans. X e {@ 2} U {4, %}
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(iv) V8+2x—x% >6—3x

(@) 8+2x—x2>0 = x € [-2, 4] ()]
case RIfT - |
whensig (i) 6-3x>0 = x<2 . (i)

so sAfT? 8 + 2x — x2> 36 + 9x2 — 36 X
= 10x2—-38x + 28 < 0
= 5x2—-19x +14 <0
~  (Bx—14) (x=1)<0

X e (1, %) ... (i)

by (1) and (2) and (3)

(1) @1 (2) TeI (3) BT HEAT |
x e (1,2]

Case Rfa -I1

6-3x<0 = X>2
+Vve >-ve
SO 37d: X>2 e (iV)
by (1) and (4)
(1) T (4) @ FEIA |
x € (2, 4]
so by case (1) and (2) x € (1, 4]
Rerfd (1) T2 (2) @ Ferar A x e (1, 4]

Hindi (iv) V8+2x—x2 >6-3x
(@ 8+2x—x220 =xe[-2,4] ()
Rerfa-|
(afe 6-3x>0 &, @ x<2 .. (i)
: 8 +2x —x?> 36 + 9x2 - 36 x

10x2—38x +28 <0
5%2-19x + 14 < 0
(5x—14) (x—1)<0

X € (1, %] ... (i)

(i), (if) T4 (iii) |-

xe(1,2]

Rerfar-11

6-3x<0 = X>2

YAIHD YT > RUMNHD A

A x> 2 ceee (V)
(i) @ (iv) I—

x € (2, 4]

ara: Rerfa-1va Rerfa-11 s

xe(1,4]

TRV

(v) x2—7x+10>0and 14x —20-2x2 >0
x-2)(x=-5)=>0and (x-2)(x-5<0 ... (i)
sox=20rx=5
now check for x = 2

9 log, (%j >-9
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Hindi

(vi)

Hindi.

-9>-9
which is true hence x = 2 is a solution
now check x =5

9 5
log|2]>-3
2 °g(sj

5 2
log, (gj >— 3

(1.6)3<4

4.096 <4

which is false

so only solution is x = 2

(v) X2—7x+10>0Td 14x—20-2x2>0
(x—2) (x—5)>0Td (x-2) (x-=5)<0 .. ()
Fa: x=2TT x=5
x =29 fog Sifg & W

9 log, (%j >2-9

-9>-9
Siifes T & a7 x =2 U 8ol B |
39 x =5 U Sirg dA W

9 5
2 log|2]>-3
2 09(8]

5 2
lo —|=>2=-=
op) (8] 3

(1.6)3<4
4.096<4
S arqeT 2|
3T BaA X =2FA B |
Casel:
If X —3 < 0, then we have
X®+4x-5>0 = X2 +5x—-x-5>0 = (x=1)(x+5)>0
X e (o, 5]U[l,0) .. X € (—o, = 5] U1, 3) . (i)
Casell :
if x —3 >0, then we have
(x=3)2<(x*2+4x-5) = X2—6X+9<x2+4x-5 = x>%
X € [3, o) .. (i)
(i) v (ii) is
X € (—oo, = 5] U [1, «)
Rerfa1:
afg Xx—3<0d9
X2+4x-5>0 = x®¥+5x—-x-5>20= (x=1)(x+5)>0
X e (-, 5]U[l,0) .. X € (—o,—-5]U[l,3) ... (i)

Rerfa11:
gfe Xx—3>0d9

(x=3P2<(x2+4x—-5) =>x*—-6x+9<x®+4x-5 = x>g

X € [3, o) . (i)

/\
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(i) L (i) &
x/x2 -5x-24>x+2

-5x-24>0=>
Case-l
Case-ll

(vii)

1X € [8,
—5x—-24>x>+4x+4
Hence x (—0,-3]

X -Bx—24 5% +2
2

-5x-24>20>

X € (—o0, = 5] U [1, )

X € (_Ool _3] € [85 OO)
1 X € (-, =3], LHS > 0 & RHS < 0, hence inequality holds
o) squaring both sides

28

= X <—? (Not possible)

X € (-0, =3] € [8, «)

ReIfRY -1 : x € (—o0, —3], LHS > 0 @211 RHS < 0, 31d: 3rfia | el §

Rerfit -1l : x e [8, ) T TR W
—5x—24>x2+4x + 4 = X <—% (Not possibledwa &)
Hence &fci: x (—0,-3]
(viii)  4—x = —2<x<2
CaseI if 2<x<0,then y4—x >1 holds
X
R [-2, 0) are solutions
Case II If0<x<2,then
4_x2 > = 4—x22l2 = (4-x2)>1
X X
= X —4x2+1<0 = 2- B<xt<2+B
=  J2-YB<x<\2+3
HINDI /4 —x? = —2<x<2

Casel Ife—2<x<0%8 @ > 9T &

[-2, 0) & ®

Casell I 0<x<27%8, a

\/4—x2 2%

= —-4x2+1<0 =
= \f é«/
. Ix+ 720 = xz=2-7
ix > +J3— xe[-7, 3
(ix) x+1 x>0 = x<3 el ]
CasefReifa-1 : CasefRefa-Il :
X < -1 x> -1
= X+7)>(x+1)2(3=x)
No solution ®T$ & &l = X+7)+(x=3)(x2+2x+1)>0
= X+7+X+2x%°+x—-3x2-6x—-3>0
— + —
-2 1 2 = X2—x2—4x+4>0
= x+2)(x—=2)(x=1)>0
Ans. (-2, 1) U (2, »)

Cll [-7,3]= (-1,1)uU

(2, 3]

/\
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D-2.  Solve the equation «ja(ZX —2)+1 =1 —2xfor every value of the parameter a. [16JM110008]
yad a ® UG JF © 1w aHiaRor «/a(2X—2)+1 =1-2¢ P A BINTY|

Ans. x=log,a where, a e (0, 1]
Ans. x=log,a Wil , ae (0, 1]

Sol. Lety=2x.Then, «fa(ZX—2)+1 =1-2
= Jaly-2)+1=1-y = a(y—-2)+1=(1-yp

= y’-2y=a(y-2) = (y-2)(y-a)=0

= y=2ory=a

Now, y=2 = 2x=2 = X=1

But, x = 1 is not a solution of the given equation, because for x = 1, LHS = 1 and RHS = — 1

y=a

= Z=a = a>0andx=log,a [ 2x>0forall x € R]
Putting 2x = a in the given equation, we get ,fa(a—2)+1 =1-a

= (a-1? =1-a = la-1l=1-a = a-1<0
= a<i

Also, a > 0. Therefore, a € (0, 1]
Hence, x = log,a is the solution of the given equation for all a € (0, 1]. For a < 0 and for a > 1, the

equation has no solution

Hindi. w1 y=2. @l «/a(2X—2)+1 =12
= ,/a(y—2)+1 =1-y = a(y—2)+1=(1-y)?

= y’-2y=a(y-2) = (y-2)(y-a)=0

= y=23dy=a

379, y=2 = 2x=2 = Xx=1

Afbax =18 TS FHIBI BT Th 8 81 & i x=1® forg LHS = 1 921 RHS = — 1
y=a

= x=a = a> 03k x =log,a [ 2¢>0 VxeR]

@ TE FHERT F 26 = a v R & Ao ? Ja(@-2)+1 =1-a

= @@-1° =1-a = la-1l=1-a = a-1<0

= a<i

|1 € a> 034y a e (0, 1]
9 UPR X = log,a ¥ a € (0, 1] & foQ & 718 ARV &1 TP & 21 a< 07N a> 13 g FHiax
BT DI TA T8 B

Section (E) : Transformation of curves
@ug (E) : ThT T HUIRYT

E-1.  Draw the graph of followings — [16JM110009]
frraforaa @i & arrerg Hifig—
U =—[x+2] (ii) y=IIx-1[-2]
(iii) y=|x+2|+|x=3| (ivim  Jyl+x=-1
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> X
Ans () C
ns |
&"Z)
4
(0, 5)
> X
-2 0 3
(i)

(1,2)
(-1,0)0 (3,0) g

E-2 Draw the graphs of the following curves :
frferRad Tl & smer@ Wifog—
. 1
i = —
O Y= =5
.. y B
(ii) =-1 (iii) ly—=3|=x—1]
[ x|-1
. | x2 —1]
v = /n
(iv) 'y 1)
4
0, 1)
1,0
o Sx 0 .9
Ans. (i) ’ /ﬁ i /00
A
\4
3=y 0 «
2 4
(ill) —= (iv) (1.0
E-3. Draw the graph of y =log,, (1 —x). [16JM110010]
y = log,, (1 —x) &1 3G Y |
A
o Sx
(1,0)
Ans.
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/\

E-4.»  Find the set of values of A for which the equation |[x2 — 4|x| — 12| = A has 6 distinct real roots.

A HTAF BT Az 90 Biforg e fg TR [x2 - 4)x| — 12] = A & 6 == Irfd® 9 & |

Ans. e (12, 16)

Sol.

Hence for 6 distinct real roots A € (12, 16)

3 6 == arfas i

% forg A e (12, 16)

E-5. If y = f(x) has following graph
Ay = f(x) B 3™ AR 81, —

(i y = [f{(x)]
(ii) y = f(Ix])
(iijmy =f(=Ix])
(iv) y=1[f(Ixl)]|
y y
Ans. () M—V (i)
‘ X X
y y
(iii) \\/A\// X (iv) ‘
E-6. If y =f(x) is shown in figure given below, then plots the graph for
(A y=f(x+2) (B) ly—2]=1(-3x).
24

N

S T N R
1+

y = f(x) &1 R for= feEgar 2@,

(A y=f(x+2) (B

ly — 2| = f(=3x).

RN IR
1+
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a fF=faled @ o s913Y

Ans. (A) -6
/ —+
(B)
Sol. (A) y=f(x)

-4
/ -3 2 0 2 3 \ 4
replace x by x + 2 we get
graph of
y =f(x +2])
1
=
' / 5 4 . 0 1 \ 2
(B)  y=1f(3x)
1
, °\ 413
-5/3 43 ~1 0 1 \
o0———-0
y = f(— 3x)
ly| = (- 3x)
ly = 2| = (- 3x)
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Hindi. (A) y = f(|x])

i//i__/i:“\\ii’\:\__:\\\4

X BT X + 2 FfeRenfia oxa W
y = f(|x + 2|) BT IRG

(B) y = 1(3x)
1
, °\ 413
_5/3 _i/3 -1 |O 1 \'
y = f(— 3x)
)
/J\ N
/ —1 0 1 4/3 5/3
Iyl = (- 3x)
N
1 54/3 =5,3
\ -1 ;
T\
ly = 2| = (- 3x)

B
N
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E-7.».  Find the number of roots of equation

FHIHION & Al D F&T T DI |

(i) 3K— 12— |x|| = 1 Ans. 2 [DRN1093]
(i) Xx+1=x-2% Ans. 2 [16JM110025]
Sol. (i) 3K =1+ x| -2
AY
y=0cr)x  fy=20
P ! y=1
(il ° !
1+ =2
Draw graphs of both sides. SHI X% &1 RE
E-8 Find values of k for which the equation |x2— 1] + x =k has
K &1 A 8T Sidfds TSR |x2 — 1] + x = k a7 7 |
(i) 4 solution g1 (ii) 3 solutions &< (iii) 1 solution 81 (iv) 2 solutions &<t
Ans. (i) ke (1, %j (i) k=1, %
. 5
(iii) k=-1 (iv) k e (Zooj v (-1, 1)

Sol. Graphoff(x) =|x*=1] +xisf(x)=x>—1 +x
f(x) BT 3RW = [x2— 1]+ x, f(X) =x2—1 +x
15

f(x)=x"—1+x (E’Zj f(x)=x"—1+x
(1,1)
f(X)=—X"—1+x

(=1,-1)
f(x) = X2 +x+1 Xe(—oo,-1Nu1o)
T X2+ x+1 xe[-11]
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Il Exercise-2 |

w Marked questions are recommended for Revision.

= faffed ye9 =M 9T e 2

* Marked Questions may have more than one correct option.

* fufeed U9 v 9 e 98 fAeey g e B

1.x= Number of integral values of 'x' satisfying the equation 3x+"1—-2.3*=2.|3*- 1| + 1 are

FHIGIOT 3x+ 112,34 = 2|3 — 1| + 1 BT TIE I ATl X B YUITs AMT D FE&AT ©

(A) 1 (B%) 2 (C)3 (D) 4
Sol. 3+ 1—-23=23*— 1|+ 1
critical points are x =-1,3x-1=0 = x=0

Case-l : x < —1

3—X

30N 23 =—2(3—1) + 1 = 3 -23 =23 +2+1

3*=9 = X==2
Case-ll -1 <x<0
30— 2.3 = —2(3— 1) + 1 = F=1 = x=0
Not in solution.
Case-lll : x>0
I —23=2.3F-2+1= x=0
so x = 0, 2 satisfy the equation.
Bkl — 23 =213 = 1] + 1
Hifdd fdg x=-1,3-1=0 = x=0
Reafd-1 - x < -1

3—X

30N 23 =—2(3—1) + 1 = 3 -23 =23 +2+1

3*=9 = X=-2
Rerfa-Il -1 <x<0
3060 —2.3x = —2(3 — 1) + 1 ~ %=1 =  x=0
Not in solution & # &l
Reafar <M :x>0
31 —_23=23F-2+1=> x=0
A x = 0, 2 FHHVN Bl AL BRIl ©

2. X2 + 6x + p| =x2+ 6x + p V x € R where p is a prime number then least possible value p is
X2+ BX +p|=x2+6x+pV x e RSBl p T M G ¢ 9 p H JAqH G=1fAd A 58—
(A) 7 (B*) 11 (C)5 (D) 13 [16JM110029]
Sol. [f(x)] =f(x) vx = fx)20 = X2+6x+p>0Vxep = D<0 = 49-p) <0
Hence 3rd: p>9 = P = 11 (as pis prime) (Tfd P I B )
3. If (log,oX)? — 4|log,,X| + 3 = 0, the product of roots of the equation is :
If (logpX)2 — 4]log,oX| + 3 = 0 B, Al FHIBRY & Hall PI YUHHA 8
(A)3 (B) 10* (C) 108 (D*) 1
Sol. Let®sm llogpX| =y
y2—4y +3=0 = y=1,3= log,x =+1,+¥3 = x=10,%,103,#

Hence product 3q: JUMHd =
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4.»  The equaiton ||x — 1| + a|] = 4 can have real solutions for x if a belongs to the interval
FHIHI ||Xx — 1] + a| =4 BT x B oY IRAAH T B Fhdl © oldidh a Bl A<RTA 5—[16JM110030]

(A") (=0, 4] (B) (4, ) (C) (-4, =) (D) (=0, —4) U(4, )
Sol. |[x—-1|+a]=4

x-1]=-a+4,-a—-4

For this equation to have solutions—a+4>0—=a<4

T TG B B B B folg —a+4>0=>a<4

5. The number of values of x satisfying the equation | 2x +3 |+ |2x — 3 | =4x + 6, is
FAFEROT | 2x +3 |+ | 2x — 3 | = 4x + 6 B FIE HIA Il x B AMI B FE&T 2—
(A") 1 (B)2 (C)3 (D)4
Sol. 2x + 3|+ |2x - 3| =4x + 6
CasefRerfa -I:xz% = 2x+3+2x—-3=4x+6 = No solution & &1
Caseﬁaﬁ—llz—%sxsg = 2x+3+3-2x=4x+6 > x=0
CaseRafd -l : x s—% = 2Xx—3-2x+3=4x+6> No solution &1 &l
. - . . |x2 —4x]3
6. Number of prime numbers satisfying the inequality logs — >0 is equal to [16JM110031]
XS+ x=5]|
|x2 —4x|+3 e
et logg ————=0 DI AT PR ATl AT AT DT G 5—
XS+ x=5|
(A") 1 (B)2 €3 (D)4
2_
Sol. |ogs|"2ﬂzo X2 —4x| + 3> X2 + |x — 5
X“+|x-5]
CasefRerfd-l  x>5 x2-4x+3>2x2+x-5 = —5x+8>0
= X < g (No solution &&1 =1&1)
CaseRefa-l  x e (-, 0] U [4, 5]
X—4x+3>2xX2+x-5 = -3x>2 = x£%2

CasefRafa-lll x < [0, 4]

dx —x2+3>2x2—-x+5 = 2x2-5x +2<0 > X€|:—,2:|

7= IfIx+2]+y=5and x— |y| =1 then the value of (x +y) is
AR X+ 2| +y =57 x—|y| =1Td x + y BT A A DI |
(A) 1 (B)2 (€13 (D) 4

Sol. X+2|+y=5 for X <—2
weget—x+y=7 (1)
& forx > -2
weget x+y=3 ..(2)

X—ly| =1 fory<0

wegetx+y=1 .-(3)
&fory>0
wegetx—y=1 ..(4)
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Hindi

Sol.

Hindi

solving (2) & (4)
x=2&y=1
Xx+2/+y=5
Xx<—2 & foy
X+y=7 (1)
IR x>-2 & forg
X+y=3 (2
X—lyl=1
y<0?¥\7ﬁ’m
X+y=1 .-(3)
AR y>0 & forg
x—y=1 ..(4)
THIEHR (2) T (4) BT TA B W
X=2TAT y=1

The number of value of x satisfying the equation |x —1]A = (x — 1)7, where A = logs X2 — 2 logx9 THI®RUT
[x=1|A=(x-1)7, 5Ef A=logsx2—2log, 9 ® AT B ATl x B AHI B FE&AT 3—

[16JM110037]

(A) 1 (B") 2 €0 (D)3
Ix—1]A=(x=1)7
case (i) x—1=1 = X=2
case (ii) log; x2-21l0g,9=7 = 2log;x—4log,3=7
letlog; x =y

2y—i =7 = 2y2-7y-4=0=> y+1)(y-4)=0

y

= y——l & y=4

=3 =
= |093X=—% = logz x =4
X =312 = x =81
1. forx—i
B B
x—-1<0
. not acceptable
. x=2or81.
x—1A=(x-1)7
Rafa () afe x—1=18, @ x=2
fReafd (ii) afe logy x2 -2 log, 9= 7 &1, a1

2logzx—4log,3=7
HIAT log; x =y

2y—i =7 = 2y2—-7y—-4=0

y
1 1
y+1)(y—-4)=0 = y=—§,4 = b%x=—5,4
1
x=312 3% = —, 81
3
x=%$%@f x-1<0 S W T8 © | X =23 81

/\
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9.2

Sol.

Hindi.

10.

Sol.

Hindi

1=

Sol.

The number of integral value of x satisfying the equation‘ log i x —2 ‘ — | loggx—2|=2
SBR[ log 5 x—2 | — | logs x~2 | = 2 P AT FA AT x FT [l A A e 2
(A") 1 (B) 2 ()3 (D) 4
‘Iogﬁx—Z‘— logsx-2[ =2 = |2log,x — 2| — [log,x — 2| = 2

casel Iflog,x-2>0 = log,x > 2
Then2logx—-2-logx+2=2 = log,x =2

log,x =2 = x=3*=9 = Xx=9
case Il 1<logx <2

2log,x—2 +logx—-2=2 = 3log,x=6 = log,x =2
which is not possible
case III If log,x < 1 the —2log,x +2 +log,x—2=2
—log,x =2 = log,x =—2

X =372 =l = x=09, 1

9 9

‘Iogﬁx—Z‘— loggx-2 =2 = |2log.x — 2| — [log.x — 2| = 2
Rerfar-1 afd log,x-2>0 = log,x > 2
dg92logx—-2-logx+2=2 = log,x =2

log,x =2 = x=3=9 = Xx=9
Rerfd-11 1 < logx < 2
A 2log,x—2 +log,x—2=2 = 3log,x=6 = log,x =2
St 6 =g T8 B
Rerfd-111 afe log,x < 1
—2logx +2 +logx—2=2
—log,x =2 = log,x =—2

X =372 =l = x=09, 1

9 9

The sum of all possible integral solutions of equation [16JM110038]

[[X2 —6X + 5] — [2x2 — 3x + 1| = 3|x2 - 3x + 2| is
FHTHIT [|x2 — 6x + 5| — [2x2 = 3x + 1]| = 3|x2 = 3x + 2| & | FHIAT YUlih &l P ANTHA o—
(A) 10 (B) 12 (C) 13 (D*) 15
I|A| - |B|| = |A + B iff AB< 0

(X2—6x+5) (2x2-3x +1) <0 = X€|:%, 5}
[|A] - |B|| = |A + B| afg 3R ®aa afe AB<0
(x2—6x+5)(2x2-3x+1)<0 = X€|:%, 5}

The complete solution set of the inequality (]x — 1| = 3) (|x + 2] = 5) < 0 is (a, b) U (c, d) then the value
of [a] + |b| + [c| + |d] is
AT (]x — 1| = 3) (|x + 2| = 5) < 0 &1 Fvl & A=A (a, b) U (¢, d) B, T9 [a| + |b| + [c| + |d| BT A
2|
(A) 14 (B) 15 (C*) 16 (D) 17
(x=1]=-3) (x+2]-5)<0

Case-l Rafa-1:x<-2

x+2)(x+7)<0 = xe (=7, -2) ....... (i)

Case-ll Rarfa-1l: —2<x<1

x—4)(=x-2)<0 = (x—4)(x+2)>0

/\

Q ® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
ESDnanCE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

i ADVFOMII- 4
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Fundamentals of Mathematics-11 “_

12.

Sol.

13.

Sol.

= X € (-0, —2) U (4, )
No solution ®Tg & &
Case-lll Rerfir-11l : x> 1
(x-4)(x-3)<0
xe(@,4) o (ii)

x € (i) u (i) = xe (-7,-2)u (3, 4)

The product of all the integers which do not belong to the solution set of the inequality
‘ 3 |x| - 2

I >2is [16JM110039]

. 3 |x| - 2
N e e — - ‘—|X|_1

(A") -1 (B) 4 (C) 4 (D)o
Let 54T x| =y
3y-2
y—1

>2% g Oead ¥ Rerd 981 8, &1 %A 5—

>2 = (By—2)22 4(y—1)2 &y=1

= 5y2 — 4y >0 = y € (—o, 0] U |:%ooj

Hence 31a: |x| € {0} U [%,1})(1, o)
So afely x = +1if x € z= Product Jo%el = —1

Let f(x) = [x — 2| and g(x) = |3 — x| and
A be the number of real solutions of the equation f(x) = g(x)
B be the minimum value of h(x) = f(x) + g(x)
C be the area of triangle formed by f(x) = |[x — 2|, g(x) = |3 — x| and x-axis and a <y < B < 8 where a. < 3
are the roots of f(x) = 4 and y < & are the roots of g(x) = 4, then the value of sum of digits of
a? + B2 +y2 +82

ABC
AMT f(x) = |x — 2| 3R g(x) = |3 — x| TT f(x) = g(x) & IKAMAD Bl B T AT | h(x) = f(x) + g(x) BT
<A 91 BB f(X) = [x = 2], g(x) = |3 — x| TT x-31&T ¥ uRag sl &1 &% CE dM a<y<P <3
TR f(x) =4 P T 0 Td BSAIPR 8 5 a<PRIAR gX) =4 I yTd & SAUPR 8 fh y <58 T4

2 2 2 2
ol Lt B e e 1

ABC
(A) 7 (B) 8 (C) 11 (D*) 9
f(x) = Ix =2, g(x) =[x = 3]
f(x) = g(x) = X =27 =[x — 3? = X2—4x +4=x2-6x+9
= X = S
2

Hence 31d: A =1
h(x)=[x=2|+[x=3|> |[(x=-2)=(x=3)| =1 = B=1

/\
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)

2 3
v

hence&ﬁ:C:%

X—2| =4 ~  x=224 —~  a=-2andqAMP=6
x—3| =4 ~  x=3214 —~  y=-land@M §=7
2 2 2 2

0T BTV ST 444364+ 1 + 49) = 360

ABC

Sum of digits 3@ T I THe = 9

14*. If f(x)=|x+1|—-2|x— 1| then
(A*) maximum value of f(x) is 2. (B*) there are two solutions of f(x) = 1.
(C*) there is one solution of f(x) = 2. (D) there are two solutions of f(x) = 3.

g f(x) =[x +1|-2 | x—1]| &, @

(A*) f(x) BT Ifrpas a1 28 | (B*) WEl f(x) =1 &1 & B |
(C*) TEt f(x) =2 BT T & 2| (D) =&l f(x) =3P TT &A & |
Sol. f(X)=|x+1]-2|x—=1]
P(1.2)
—X +3

AN

() X <—1

fx)=—x—-1+2x-2=x-3

(ii) —1<x<1
fx)=x+1+2x—-2 =3x-1
(i) x> 1
fxX)=x+1-2x+2 =—x+3
15*.  The solution set of inequality |x| < ;, aeR,is [16JM110044]
(A*)(—J—_a,o) ifa<0 (B*) (O,JE) ifas0
(CY ¢ifa=0 (D) (0,a)ifa>0
emﬁaﬂxk%, a € R&1 &1 99=ad o—
(A%) (—J—_a,o) If a<0 (B*) (O,\/a_ If a>0
(CH¢aRa=0 (D) (0, a) Al a >0
Sol. x<0 x>0 x=0
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a a
X< — X< — L Xed
X X
—X?>a X?<a

X2 <-a X € (—«E,«E)
x e (—J-a,v-a) x € (0,4/2)

Let &7 x<0 =xe(-a,0)

16*. If aand b are the solutions of equation : log, (Iog64 | x| —%4— 25"): 2x, then

Ife FHIHR log, [Iog64|x| —%+25XJ=2X$ TA adA by, @ —
(AYa+b=0 (B*) a2 + b2 =128 (C)ab= 64 (D) a
Sol. log, (Ioge4|x|—%+25"}:2x

log,, x| — % =0 [X] = (64)"2

= X|=8 = x=%8
a=8b=-8
17. The number of solution of the equation log,|x — 1| . log,|x — 1| . logy|x — 1]

~b=8

=log,|x — 1| + log,|x — 1] . log,|x — 1| are

BT log,x — 1] . log,|x — 1] . log.|x = 1| =log,|x — 1| + log,|x — 1| . log,|x — 1
(A)3 (B) 4 (C)5 (D7) 6
Sol. Let |x-1]|=t
then log,t log,t log,t = log.t +(log,t log,t)
1 1 1
= = +
log,3log,5 log,5 log,3log, 4
=log5 + log3 log4 =1

n®

= 4log3=+ = 4m =1
5 5

te (0,1)

0
% 1

one solution between (0,1)
one solution is 1

t>1

one solution is greater than 1
= |x—1] has 3 positive sol.
= X has 6 solution

| & Bl B T B—
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Hindi. A1 x—1] =t
g log,t log,t log.t = log.t +(log,t log,t)

N 1 _ 1 . 1
log,3log,5 log,5 log,3log,4
= log,5 + log 3 log4 =1
md
= dlog3=1 = 4m =L
5 5
te (0,1)
0
p 1
(0,1) # T &
Uh g 181
t>1
19 991 U& B
= |x—1] & 9 gAHS &A
=>X® 6T T I
1
2 [2_
18. Find the number of all the integral solutions of the inequality (x +2)(x* ~16) <0

(x* +2)(x? -9)

i O +2)(Vx* ~16) <0 % |l quries &l & Fw& B
(x* +2)(x2 -9)

(A) 1 (B%) 2 (€3 (D)4

Sol. x2—16>0
(x—4) (x +4)>0 Xe (0, -4U4 o)

(x +2)(x2 - 16) <0

Now 3 <
(x* +2)(x —=3)(x +3)
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+ — +

-3 3

xe(=3,3) 2
By (1) and (2) x e {4, 4}
(1) T (2) ¥ x € {-4, 4)

1-21-4x—x2 .

19. Find the complete solution set of the inequality T 0 [16JM110032]
+
_ f _ 2

i | 21X+A;X X > 0 wvget a1 e i

(A) [26-2 3] ®) [-2 -206, 1)

(C) [—2—2%, —qu[z\/é—z, 3] (D) [-2 -6, -1)u [2%—2, 3]
Sol. Fordomainurad @ folt 21 —4x—x2>0

= x4+4x-21<0= (x+7) (x—3)<0 = xel[7,3]

case-l : (Raftr 1) : =7 <x <—1 then & 1-421-4x—x® - <0
= 1<21-dx - x> = X2 +4x—-20<0 = (X +2)2-24<0
= x+2+2J6)(x+2-26) <0 = xe[2-26,26 -2]

. x e [-2-26,-1)
case-ll : (Rfad 1) : =1 < x <3 thendd 1> 21 —4x — x?

= X2 +4x-20>0 = X e (—0,-2-2/6]U 26 —2, )

X e [2%—2, 3]
X e [—2 2.6, —1)u[2£—2, 3]

[ x+2]—]x]|
4-x3

rfipT Mzommw%—

Va-x3

20. The solution set of the inequality >0is

(A [-1, 34) (B) [1, ¥4) ©€) 1 32) (D) [0, 3/4)
[x+2|-| x| _
Sol. —20=24-x>0=2x-4<0=>x<4"3 (i)

J4-x3
nx+2 = X2 0
case-l : RfI-1: x<—2thendd -x—2 + x>0 = —2 >0 no solution 1 & &l
case-ll : ReIfi-ll : 2<x<0then@I x+2+x>20 = x+1>0=x>-1

. X e[-1,0] 0
case-lll : Rfd-Il : x > 0 then a9
X+2-x>0 = 2>0 -~ xeR ...(ii)

(i) (i) (i) is A x e [-1, 49).

21, The number of integers satisfying the inequality \/Iogf,z X +4log, x <2 (4 — logex*) are

arfiPT \Jlog? 5 X +4logy VX < V2 (4 - 0g,ex?) B G B dTel QUi B e 2— [16JM110040]
(A) 2 (B")3 C)4 (D)5
Sol. Domain 91 x>0
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log?,x + 2 log,x > 0

log,x (log,x +2) >0
+ve  -ve  +ve

-2 0

log,x<—2or3m logx>0

0<xs%or2ﬂ x>1

Case-l 4—log,x<0
positive <negative
CaseRefd -1l 4 —log,x >

(false)

0 = log,x<4

= log,2x 2 log,x < 2 (4 —log,x)?

LetA T log,x =t
2+2t<2(4-1)2
2—-18t+32>0
(t—16) (t-2)>0
= t<20Ut>16
log,x <2 U log,x >
log,x < 2

Xx<4
by (i) and (ii)

16 (Rejected )

X e [o, ﬂ U1, 4)

Hindi g x>0
log?,x + 2 log,x > 0

log,x (log,x +2) >0
+tve = -ve = +ve

-2 0
log,x < — 23T log,x

0<x£l?1Tx21
4

>0

X e [o, Hun, o R 0

Rerfe-1 4 —log,x <0

gAHD < FOTHD
Rafd-Il 4-logx>0 =

(3r4)
log,x <4

= log,?x 2 log,x < 2 (4 — log,x)?

AT logyx =t
2+2t<2(4-1t)2
t2-18t+32>0
(t-16) (t-2)>0

= t<2ut>16
log,x <2 U log,x >
log,x <2
x<4

(i) Ta (i) &

X e (O,l
4

16 (%)

}u[1,4)

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jh

®
/\ QESDI’IEI’]CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029

Educating for better tomorrow

alawar Road, Kota (Raj.)-324005
ADVFOMII- 10



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Fundamentals of Mathematics-11 “_

22.3

Sol.

23.

Sol.

Iff(x) =||x]|—-2]andf (x) =|f _,(x)—2| for alln>2, n e N, then number of solution of the equation
fos(X) =218 [16JM110033]
IRA(x) = || x|=2/3MRf(x)=|f _,(x) 2| n>2,neN,d U f, (x) =2 TN & &l DI G
2
(A) 2015 B) 2016 (C*) 2017 (D) 2018
f,(x) = |x] - > f ‘ > f = 2 — 3 solution g1
0

f,(x) = ||Ix| = 2| = f,(x) = 2— 4 solution ge

y
f(x)=1f_(x)—2] % have n + 2 solution &
frprs(X) = 2 @ have 2017 solutions &

If graph of y = f(x) in (-3, 1) is as shown in the following figure

/\

1

and g(x) = ¢n(f(x)), then the graph of y = g(— [X]) is

afg y = f(x) BT MM, f(x) I=RTA (=3,1), F=feaRRad o g1 gl mar &—

y
A

1

AT g(x) = n(f(x)) &, AT y = g(— |x|) BT 3T & |

MY ot My

> <

g(x) = n(f (I X)) domaln is (-3, —1) range is (-, 0]

/\
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> X

graph of y = g(x) is —3 /\

graph of y = g(-

|x|) is as shown in option (D)

Hindi. g(x) = /n(f(x)) o (-3, —1) 8, IR (—0, 0] B |
' ' ' Ty
g(x) BT oA / \ o X R
g(- |x|) @1 smer@ faweq (D) § gwifan & B |
24*.  Solution set of inequality ||x| — 2| < 3 — |x| consists of : [16JM110045]
(A) exactly four integers (B*) exactly five integers
(C) Two prime natural number (D*) One prime natural number
ST ||x| - 2| < 3 - |x| BT & T &N ©
(A) 3F TR QOIS (B*) St& dfa quiie
(C) ] 34T UTHd He& (D*) Ush 4TS UTdhel A&AT
N
Sol.
25*.x=  If a=# 0, then the inequation [x—a| + [x +al <b [DRN1229]
(A*) has no solutions if b < 2 |a| (B*) has a solution set (?b g] ifb>2|al
-b b).
(C) has a solution set >3 ifb<2|al (D) All above
a=0,dr Ix—a|+|x+al<b@I
(A) BIE B T8l B af€ b< 2 |a| ()%@(‘?b, gj%ﬁm‘r b>2lal
(@)%@(‘?b, gj%ﬁﬁwmzu@n (D) Su=rary &+
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(-b/2,0) —lal O lal (0/2,0)

Sol.

26.» The equation ||x —a| —b| = ¢ has four distinct real roots, then  [16JM110046]
FHIHR ||x —a] —b|=c & IR H=—f1= a1 B, 9

(A)a>b-c>0 (Byc>b>0
(C)a>c+b>0 (DYb>c>0
Sol. x—al—-bl=c = x—al=b+c,b-c

for four solutions IR & & folv b>c¢ > 0.

27~ If graph of y =f(x) is as shown in figure

then which of the following options is/are correct ?
y

(A*) Graph of y =f(—[x]) is

< /-2 —1 ol, 1 2\
y
(B) Graph of y = f(|x]) is \K/—\/\x
2 Of 1 3 7

(C*) Graph of y = [f(|x])| is \ ; / S x

_2 -10 1 2

/\T y /
(D*) Graph of |y| = f(x) is _2\57‘0 2\ >x

oy g fam # y = f(x) BT R Twtar T4y ¥

a9 = § @ B/ Aeer a8 27
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(A)y = f(—ix)) @1 s ¥
2
(B)y = f(x)) B1 smew R
-2 Of 1 3 7
NY
(C)y = If(hxi)| 1 s\ ‘ J Bl
2 -10[ 1 2 7

Ans. (ACD)
Sol.  Obviously (U= & |) by graphical transformation. ITHIT FUTRIT |

28*.» Consider the equation ‘x2 ~41x| +3/=p [16JM110047]

(A*) for p = 2 the equation has four solutions

(B) for p = 2 the equation has eight solutions

(C*) there exists only one real value of p for which the equation has odd number of solutions
(D*) sum of roots of the equation is zero irrespective of value of p

wﬁ;wﬁwﬂx?-uu + 3 |=p

(A*) p =2 forg IRl IR & @ B |

(B)p =2 R FHiervr 3 gt T B |

(C*) p &1 dael TP arKidd a4 & fords oy aHiexer favd |@n 9 gd @l & |
(D*) TP & Al BT NS LA & pd A9 & A4 4 |

“(0,3)

Ans. \ / =1 € (1,3) U {0}

N

v

Sol. 0\1\_/3 * = _& ~1/I\4 Z

OI
y=x'—4|x| +3

A
A
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29*.

Sol.

30"

Sol.

31.

Clearly for p = 2 there are four solutions. For p = 3 there three solutions and sum of solutions of the
equations is zero.

WA p =2 foIy IR &, p =3 oIy 3 8 1T THHROT & TAl BT ATHe A B

Consider the equation [/nx| + x = 2, then

(A*) The equation has two solutions (B*) Both solutions are positive
(C*) One root exceeds one and other in less than one (D) Both roots exceed one

AT {6 FHIHROT |inx| + x = 2, 99
(A*) FHIBRUT B T BA B (B*) I & gD ©
C)TF A TS A TSI 2RI A U A Bler & (D) I 41 U 9 a8 ©

A

~

(2,0)
I 1 '\ 7
Two solutions one greater than unity and other less than unity.

Tl gl § U SIS A g1 AR TP gHIS § el

<
<

Consider the equation [|x — 1 | — [x + 2|| = p. Let p, be the value of p for which the equation has exactly
one solution. Also p, is the value of p for which the equation has infinite solution. Let o be the sum of all
the integral values of p for which this equation has solution then

AMT 6 FHET |x =1 | =[x + 2|| = p GHIHRU & 3P TP 8 & oIY p BT A p, B qAT FHIGRI &
<1 B B Y p BT A9 p, © | A FAIPRYT & A 81 D (¢ p D T QONID A P ANTHS o8 | 9
(A%) pi1=0 (B*)p2=3 (C)a=6 (D) p1 +p2=4

N

—

-2 2 o 1
2

For one solutionp =0

For infinite solution p = 3

for solutions p € [0, 3], sum of integers =0+1+2+3 =6
U6 80 & foIg p=0

I EA B fg p=3

g B9 @ oI p e [0, 3], IOl BT AT =0+1+2+3=6

Number of the solution of the equation 2x = |[x = 1| + [x + 1] is

(A)O (B) 1 _ _ (€12 (D)
FHHIOT 26 = [x — 1] + [x + 1| D Tl B AT & —
(A)O (B) 1 (€12 (D)

/\
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(1.2)

Sol. ___/

= Two solutions

32. Number of the solution of the equation X2 =[x = 2| + [x + 2| — 1 is
(A)O (B)3 (€2 (D) 4
MBI X2 = X — 2| + |X + 2| — 1 B Tl B I & —
(A)O (B)3 (€12 (D) 4
Sol. X=2]+|x+2]=x2+1
(-2,4) (2,4)

33. f(x) is polynomial of degree 5 with leading coefficient = 1, f(4) = 0. If the curve y = [f(x)| and y = f(|x|) are
same, then the value of f(5) is
591 &1 9guard Be f(x) e i onsd 13 11(4) = 0. Al T y = [f(x)] R y = f(|x|) ¥4 & 79
f(5) @1 A ST BT |
(A*) 405 (B) —405 (C) 45 (D) —45
Sol.  Because [f(x)| > 0 and graph of f(|x|) and |f(x)| is same so f(|x]) >0V x>0
and 4 is repeated root of f|x| = 0. Hence — 4 is also repeated root
f(x) =x (x —4)? (x + 4)2
f(5) = 405

4 \/‘
Hindi @ifd [f(x)| > 0 @ f(|x|) 3R |f(x)| &1 IRW FAE & FifD f(x|) =0V x>0

qAT 4, f]x| = 0 BT GRIGRT A © 30— 4 W TRERT A ©
f(xX) =x (X —4)? (x + 4)?
f(5) = 405

34. The area bounded by the curvey > [x —2|andy <4 — |x - 3| is
y>|x—2|3Ry<4—|x-3| & uRIg &5 &1 &% & —
13 . 15
(A)? (B)7 (C)?
Sol. Areaby EF%d) y> |x— 1| and @iR) y <4 — |x — 3|
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N
-
J

S

3
NIRRT

15
X — = —

Area of rectange JTId &1 &A% =

PART - | : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)

HTT - | : JEE (ADVANCED) / IT-JEE (U5el a8f) & e

* Marked Questions may have more than one correct option.

* fafeed o9 @ 9 3o 98 fadey a9 9 R -

1.

Sol.

Sol.

Sol.

Draw the graph of y = |x|"2 for -1 < x < 1.

—1<x<1% faQ y = |x|"2 &1 sk g |

The number of real solutions of the equation [x|2—3|x| + 2 =0 s :

THIER [x[2 - 3|x| + 2 = 0 & IRAAD Tl DI & & —

(A*) 4 (B) 1 (C)3 (D) 2
[X|2-3|x]+2=0 = x| =1,2 = X =142

If p, g, r are any real numbers, then

(A) max (p, q) < max (p, q, r) (B*) min (p, q) =% (P+g-Ip—al
(C) max (p, q) < min(p, q, r) (D) None of these

Ifg p, q, r P IGAAH G 8 T

(A) max (p, q) < max (p, q, r) (B*) min (p, q) =% (P+g-Ip—al
(C) max (p, q) < min(p, g, 1) (D) None of theseS=H & @13 -TEl
Ifafp > q (p+q)—2|p—ql =|0+0|;p+q —q

Hence correct option is (B) 3 |el fawea (B)

Letf(x) = |x —1|. Then

T f(X) = [x = 1]. T9

(A) f(x?) = (f(x))2 (B) f(x +y) =f(x) +f(y)

A
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(C) f(Ix]) = [f(x)| (D*) None of these 31 & ®Ig &l
5. If x satisfies [x — 1| + [x = 2| + |[x = 3| = 6, then

IS x, SAHBT [x — 1] + [x = 2| + [x — 3] > 6 BT YT HT ©

(A)O<x<4 (Byx<-2 ordr x>4

(C*Yx<0 ordTx =4 (D) None of these 379 | @I 8l

A

N
\4

Hence correct option is (C)

3t |l fdweu (C)
6. Solve [x2 + 4x + 3| + 2x + 5 = 0.

X2+ 4x + 3| +2x +5=0 D T BT |
Ans. x=-1-+3 or -4

Sol. [x2+4x+3|+2x+5=0
CaseRefdr -1:  x e (—o, 3] U [-1, )
X2+6x+8=0 = X = —4, -2 (rejected 3RAHR)
CasefRefar -l : x € [-3, —1]

X2-2Xx+2=0= XX+2x—-2=0 = =—1-13,-1+3 (rejectedsriamri)
Hence 3 x = -1 — \/5 or -4
7. If p, g, r are positive and are in A.P., then roots of the quadratic equation px2 + gx + r = 0 are real for
Ay | L-7]243 (B)| -7 |<443
p p
(C)allpandr (D) nopandr
afE p, g, r IAS AR TR S0 A 2 q9 fgaa THa]T px2 + gqx +r =0 o aR<dd 89 @ forg
Ay | L-7]243 (B)| -7 |<443
p p
(C)=H paiR r (D) p3iR ra forg =&

Sol. 2g=p+r

2
moreover @21 g2—4pr>0 = (E] —4pr>0

2
r? r
= p2—14pr+r2>0 = (—] —14[—j+120
p P
r 2 r
=N (-—7} > 48 = ‘——7 >43
p p
8. The function f(x) = |ax — b| + ¢ |X| V X € (%, ®), where a > 0, b > 0, ¢ > 0, assumes its minimum value

only at one point if
®eAq f(x) = [ax —b| + ¢ |x| ¥V X € (—», ), &l a>0,b>0,¢c>0 & YATH A1 dad (& 8 fog W
ferm afg
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Sol.

(Aya=b (BYa=c (C)b=c (D)a=b=c

b-(a+c)x, x<0

f(x) = {b+(c—-a)x, 0<x<

(o

(a+c)x—=b, x>-—

x=0 xibla x=0 x=b/a X=0 xtb/a
c<a C>a C=a
(i) (ii) (iii)
These figures clearly indicate that for exactly one point of minima, a = ¢

SWIF Al 4 We & & dad & fdg ® [Fs 8 & fog a = c 8Rm |

Find the set of all solutions of the equation 2¥1 — | 2¥y-1 — 1| = 2¥-1 + 1
FHIEROT 2 — | 21— 1| = 2v-1 + 1 & |1 Bl BT AY=aI 9T DIfoTg—
Ans. {1} uU[1, x)

vl —2y=-1—1| =2y-14+1 (i)

0 1
(i) if y > 1, then equation (i) becomes
— (2" 1-1)=2y-1 41
2y =2Y always true.
o y € [1, «©)
(i) if 0 <y <1, then equation (i) becomes
Y+ 2y-1=2vy-1,2
=2 = y=1 butye]0,1)
y = 1 is not acceptable

(iii) if y < 0, then equation (i) becomes
2V 4 2y-1-1=2y-141
2¥V=2> y=—1 and y<0
y =—1 acceptable ye{-1}u[l, o)
M —j2y=t—q| =2vy-1+1 L (i)

0 1
(i) gy > 1, 99 IR0 () 4
2 —(2-T—1)=2v-1+1
2y =2y ¥ad 9.
y € [1, «©)
(ii) e 0<y<1,dd FH&@R (i) |
Y+ 2y-1=2v-1,2
=2 = y=1 dfedyel0,1)
y=1feri &t ® 1
(iii) afd y <0, T FHH (i) A
2V +2¥-1-1=2y-141

Educating for better tomorrow

2V=2> y=—1 qa y<0
y=—1 e
ye{-1}u[l,»)
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10. The sum of all the real roots of the equation |x — 2|2 +x-2-2=0s
T [x - 2f +[x -2 -2=0 B @ aAfIS qAl B AT 2
Ans. 4
Sol. LetdMI|x—2|=t
t2+t-2=0
t+2) (t-1)=0
= t=1 oral t=-2 not possible ¥¥a & = Xx—2| =1
X—2 =11 = x=3;x=1
Sum of roots @i &1 AT =3 +1 =4
11. If o & B (o < B) are the roots of the equation X2+ bx + ¢ =0, where c < 0 < b, then
i FHIBROT x2 +bx +¢c=0 (S8 c<0<b) & 7 o TI B (e <P) &, dAI—
(A)O<oa<p (B)a<0<B< lal
(C)a<B<0 D)oa<0< |al <B
Sol. x2+bx+c=0 = a, B
a+pB=->b
af=c
Sum is +ve and product is — ve. el H1 AN GIHD 2 R JOAGBAT RUHD &
oa<0<oaf<|a
12. If f(x) = x2 + 2bx + 2¢? and g(x) = — x2 — 2cx + b2 are such that min f(x) > max g(x), then the relation
between b and c, is
(A) no relation (B)0<c<b/2 (C) Ic| <2 |b] (D*) Ic| >~/2 |b]
fE f(x) = x2 + 2bx + 262 T g(x) = — X2 — 2¢x + b2 3 YHR & d1fd min f(x) > max g(x) &, @ b, c, #
Y B
(A) BIE T e (B)O<c< b/2 (C) Ic| < ~/2 | (D) Ic| >+/2 |b]
Sol.  min f(x) > min g(x)
-b2+2c2>b?+c?
2 > 2b2= lc| > |b|
PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
AT - Il : JEE (MAIN) / AIEEE (R5at a8f) @ oo
1. Product of real roots of the equation t2x2 + [x| + 9 =0
(1) is always positive (2) is always negative  (3*) does not exist (4) none of these
FHIHIOT 2x2 + x| + 9 = 0 B ARKAAD Hell Bl [OHA o—
(1) 939 g9 THD 2 | (2) 939 F®omH®d 2| (3%) e TE B (4) sH & g T
Sol.  Product of real roots t%> 0,vteR
RIS Al BT OB %>0,VteR
2. The number of real solutions of the equation x2 — 3|x| + 2=0is
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Sol.

Sol.

Sol.

Sol.

(1)3 (2)2 (3" 4
THHI X2 — 3|x| + 2 = 0 & ISP &l DI HE&AT B—
(1)3 (2) 2 (37) 4

xX2—=3x|+2=0= [x®| -3|x[+2=0
(IxI=2) (Ix|-1) =0
X|=1,20rx=%21,%£2

No. of solution = 4 Bl P A= = 4

The sum of the roots of the equation, x> + [2x — 3| -4 =0, is :

FHIHIOT X2 + |2x — 3| —4 =0 & el &1 AT &—
(1) =2 29 V2 (3) -2

Case-l:ng then x2 +2x —3—4=0=x=-1+242

Case-ll:x<% then x2—2x +3-4=0=x=1—+2

= sum of roots Hell BT ATHe = /2

The equation v3x2 +x+5 = x — 3, where x is real , has :
(1) exactly four solutions (2) exactly one solutions

(3) exactly two solutions (4*) no solution
AEBROT \[3x% + x +5 = x — 3 &l x AR &, @l 2—
(1) 6 IR & (2) b TP B
(3) & T & (4%) BIE & T
X>23&3x2+x+5=x2-6x+9

=>x>3&2x2+7x—4=0 = Xed

1

The domain of the function f(x) = is :
,ﬂ X | =X
W f(x) = ! mrwad:
,/| X | =x
(1) (—o0 , ) (2) (0, ) (3%) (=, 0)
(3)

(4) (=0, ) — {0}
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1

X € (—o, 0) Ans.

f(x) = .

[x|-x>0 = | x|>x

x< 0

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029

6. If x is a solution of the equation, P2x+1=2x=1=1, (x > %j , then y4x% -1 is equal to
Iy x TR 2x+1—2x -1 :1,(x2%j BT & & 99 4xZ —1 IR -
o 3 1
(1)2 (2 5 (3) 242 (4) -
4 2
Sol. V2x+1=1++/2x -1
Squaring on both sides &Ml X% T HA W
2x+1=1+2x-1+22x—1
1 =22x -1
1 =42x -1
x =5/8
Now 378 VA2 —1 atx =5/8TR A= [4x 221 = S
64 4
7. Let a and B be the roots of equation px2 + gx +r=0, p = 0. If p, g, r are in the A.P. and l+l =4, then
(04
the value of |a — B| is :
AT o TAT B FHHIO px2+gx +r=0,p= 0 A 2| AR p, q,r TARR G H © qA l+%=4%, ar
o
| — | BT A9 B8—
34 o 2413 61 2\17
(1) £ (2% £ (3) £ (4) £
9 9 9 9
Sol. Ans. (2)
o
px2+qx+r=0< ; p.qr—>AP. 2q=p+r
p
LI : o+B_y S
a B ap r
q=-4r .. (i)
—8r=p+r
p=-9r . (i)
> q2 4r
lo—B| = J(mﬁ) —4af = ey by (i) 3R and (ii) &
p
B «/qz —4pr  J1er®+36r2 213
Ip| | -9r| 9
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8. LetS={x e R:x>0and2|x = 3|+ Jx (Jx—6)+6=0}. ThenS:
(1*) contains exactly two elements. (2) contains exactly four elements.
(3) is an empty set. (4) contains exactly one element

AT S={x e R:x= 0@ 2|x -3+ VX (Vx-6)+6=01a1 S:
(1*) ¥ AT Q7 3[Fuqd B | (2) # 9= 9R 3Yquq B |
(3) v& Raa aqg=aa B | (4) ¥ 919 TS B G99 B |
Sol.  2[Vx-3) + Vx[x-6)+6=0
case Rofi-i  Vx 23 = 2Jx 6+x—-6vx +6=0
= Xx—4/x =0
= Jx =4 = x=16
case RUMI-ii VX <3 = —2/x +6+x—6J/x +6=0
Sx-8Jx +12=0 = (Vx-6)(\x-2)=0= Vx=2 = x=4
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