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SINGLE CORRECT CHOICE TYPE

ach of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY ONE is correct.

1. The set of all values of the parameter & for which the 7. The set of all values of x satisfying the equation
2 2 Ax+1 | Alx=3]+2 _ 2 ,|x=3|+4 x-1
+hx+1 x°.2 +2 =X .2 +2 1S
inequatity al 3 <3 issatisfied for all real values of
x“+x+1 11
, (@ [3,%) b) —=op VI ™
X 1S 22
(@ —1<k<5 (b) —11<k<-1
(€) 5<k<7 (d keR () (— oo,—lJ (d) None of these
2. Number of real roots of the equation 2
Jx +x=V1-x =1is 8.  If (2 —5y+3)(x* +x+1)<2xforallx € R, thenylies
@ O (b) 1 in the interval
() 2 d 3
5-J13 5+4/13 5-45 5445
3. The solution set of |——| +|x+1|= ﬁ i
X
(@) txlx20) ®) xlx>0} U -1 © [5—@ 5+ﬁj @ [_z z}
© {-1,1} d) f{x|x=lorx<—1} 2 2 ’
4. The system of equations | x — 1|+ 3y=4,x—|y—1|=2has 9. The number of positive integers satisfying the equation
(@) No s91ut10n , x+logqg (2% +1)=x log;o5 + log;( 6 is
(b) A unique solution @ 0 ®) 1
(Z) E/{WO Sog‘mons L © 2 (d) infinite
(d) ore'z than two so Ptlons . 10.  The number of solutions of the equation
5. The solution set of the inequatity
1 1
9% — 3% _15]< 29% — 3% is 4723722372 21 e pig
@ (—o,1) (b) (1, ) (@ 0 () 1
() (—o,1] (d) (~logz2,) (c) 2 (d) None of these
6. The solution set that satisfy the equation 11.  The values of a for which the equation
s , 2(10g3x)2 — |logyx | + @ = 0 possess four real solutions
x“—8x+12 _ x°—-8x+12 Satisfy
X2 —10x+21 X2 —10x+21 |
(@) (.2] ®) [2.3)U16.7) @ —2=as0 ® O=a=y
© [67 d {6,7} () 0<a<5 (d) None of these.
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12.  The number of ordered pairs (x, y) satisfying the system of 2.6
equations : 20, If log; 8% < log,(x + 1), then x lics in the
E 2(X + 1)
y .
6" @ — 305 g3 +24=0;xy=2s interval
(@ (-1,-1+242) b (1-242,2)
(@ 0 () 1 () (~1,0) (d) None of these
(c) 4 d 3 21.  The least integer a, for which
13.  The number of ordered pairs (x, y) satisfying 3*.5” =75 and 1+ logs(xz +1) < logs(axz +4x+aq)istrue forall x € Ris
3.5%=451s @ 6 ®) 7
@ 0 b) 1 © 10 @ 1
() 3 (d) None of these . . 5
14.  The number of real values of parameter & for which 22.  Ifllies between the roots of equation y* —my+1=0and
(log,, x)* — log¢ x + log,, k = 0 will have exactly one
solution is (4 )
@ 0 (b) 2 [x] denotes greatest integer < x then I x |2 +16 is
(© 1 (d 4
o i equal to
15.  If loggs (x—1) <logg o9 (x— 1), then x lies in the interval @ 0 ® 1
(@ (2, 0) (b) (1,2) () 2 (d) None of these
(© (-2,-1) (d) None of these 23.  The solution set of the equation 4{x} = x + [x], where {x}
| 34 2p 2 and [x] denote the fractional and integral parts of a real
16.  The equation | x +1| 08x1 (3H207x7) (x—3)|x|has number x respectively, is
a) Unique Solution
(@) Unique So @ ® Jo2
(b) Two solutions 3
(Z) T;/IO SOIEUOIT[ uti (c) [0, ) (d) None of these
(d) More than two so u. 1ons ) 24.  Let R = the set of real numbers, I = the set of integers,
17. The number of real solutions of the equation N = the set of natural numbers. If S be the solution set of
L+le" —1|=¢" (" -2) is the equation (x)2 + [x]* = (x +1)° +[x+l]2 ,
@ 0 (b) 1 . where (x) = the least integer greater than or equal to x and
© 2 (d) infinitely many [x] = the greatest integer less than or equal to x, then
18. Ifx and y are integers and (x — 8) (x — 10) = 27, then the (a) S=R (b) S=R-1
number of solution of the pair (x, y) is (c) S=R-N (d) None of these.
@ 1 b) 2 25.  Let F(x)be a function defined by F(x)=x—[x],0 # x € R,
() 0 (d 4 where [x] is the greatest integer less than or equal to x.
. . X x+1 1
19.  Ifxisapositive real number, then 3 + BN Then the number of solutions of F(x) + F'| ] =11is
) (@ 0 (b) infinite
(a) {)Hﬂ (b) [x] © 1 (d 2
26.  If[x]*>=[x+2], where [x] = the greatest integer less than or
1 equal to x, then x must be such that
© [Hl} @ {zﬁ_} @ r=2.-1 0 xe 2.3}
4 4 () xe[-1,0) U [2,3) (d) None of these
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27. If 5{x}=x+[x]and [x] - {x} = % when {x} and [x]are 35.  The equation 212 = [ hdlog 4 pag
(@) noreal solution

fractional and integral part of x then x is ) )
(b) only two real solutions whose sum in zero

@ = (b) 3 (c) onlytwo real sglutions whose sum is non zero
2 2 (d) four real solutions whose sum is zero
s ; 36.  Number of solution of the equation
© 2 @ 2 4sin 2x+2c0s? x + 41—sin2x+2sin2x —65in |: 0, £:| is,
28.  Thesolution of x— 1 =(x—[x]) (x— {x}) (where [x]and {x} 2
are the integral and fractional part of x) is (@) zero b) 1
@ xeR (b) xe R~[1,2) () 2 (d) None of these
(¢ xe[l,2) (d xe€R~[1,2]

37.  If x* + px® + gx® + rx+ 5 = 0 has four positive roots, then
29.  The solution set of (x)*+ (x + 1)2=25, where (x) is the least R S P

integer greater than or equal to x, is the minimum value of pris equal to

@ (2.4 (b) (-5.-4] U (2,3] @ 5 (b) 25

© [4-3)v 3,9 (d) None of these © & . (d) 100 .
30 Forx € R, || x||is defined as follows 38. Intherectangular cartesian plane, the equation ofa curve
) ’ is given by the equation (x> + %)? = 4x?%y. The exhaustive

x+1 0<x<?2 set of y-coordinates of the points on this curve is given by
Hx||= > T .
I |x—4], x22 @ [L1] (b) [0,0]

Then the solution set of the equation || x ||* +x =] x || +x? © [0.1] @ R

is 39.  Let f(x)=x>+bx+c, where b,c e R . Iff(x)is a factor

@ {-L1} (b) [2, ) P P

©) [0,2) @ {0,2} of both x™ +6x“ +25 and 3x™ + 4x” +28x+ 5, then the

3 s least value of f(x) is
31.  If f(x)=x"+3x"+6x+2sinx, then the equation @ 2 (b) 3
1 2 3 5
+ + =0has (o = (d 4

x—fM x=f2) x-f0) 2

(@ Noreal roots () 1real root 40. Ifx,y,zarethree real numbers such that x + y+z=4 and

() 2real roots (d) More than 2 real roots ¥+ y2 + 2% = 6, then the exhaustive set of values of x is
32.  Solution set of the equation |2*—1| +|4—-2|<3is

@ o ® ©.2) @ |22] ® |02

© (—oo,®) (d) None of these 3 3
33.  Thevalues of ‘¢ for which sin x (sin x + cos x) = [¢], where | 2

[.] denotes greatest integral function, holds for all x, are (c) [0,2] (d) {— 3 g}

@ [0,2) (b) [0,1] v[2,3)

© [FL1)ull,2) (d) None of these 41.  Let f(x)=ax’ +bx> +cx+d, a>0, a,b,c,d €R andf

34.  Iff(x)=g (x®) +xh (x%)is divisible by x>+ x + 1, then
(@) both g (x) and 4 (x) are divisible by (x — 1)
(b) & (x)is divisible but g(x) is not divisible by x — 1

(x) =0 has all roots of repeated nature.
If g(x)= f'(x)- f"(x)+ f"(x) then V x eR

(©) g(x)is divisible but 4 (x) is not divisible by x — 1 @ gm®=>0 (b) g(x=0
(d) None of these () g(x)<0 d gx <o
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42. The set of values

of ‘a’ for which the equation

x> —3x+a =0 has three distinct real roots, is

(a) (—O0,00)
() L1

(b -2,2)
(d) none of these

43. Let p(x)=0 be a polynomial equation of least possible

degree, with rational coefficients, having %/7 +3/49 asone

of its roots. Then the product of all the roots of p(x)=0

is
(a 7
() 56

44,  If all the solutions ‘x’

(b) 49
@ 63

of a®* +a “®* =6 (a>1) are

real, then set of values of a is

@ [3+2+2,]
© (1,3+242)

(b) (6,12)

(d) none of these.

45.

46.

47.

The least value of the expression
x2 +4y2 +322 —2x-12y—6z+14 is
@ O (b) 1

(c) no least value (d) none of these
Let S be the set of values of a for which

(a—4) sect x+ (a-3) sec? x+1=0 has real solutions.
Then S is

(@ R (b) (=,3]
(¢) (4,0 @ 3.4
X2 a
If ?_ 4x+13 = sin—, for some real x, then a is equal to
X
@ Qn+l)Z ) 3n+1H=
2 2
() 3(1+4nmm (d) None of these

fa)
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COMPREHENSION TYPE

This section contains groups of questions. Each group is followed by some multiple choice questions
based on a paragraph. Each question has 4 choices (a), (b), (¢) and (d) for its answer, out of which ONLY

ONE is correct.

PASSAGE-1

f)=a®+bx*+cx+d

Let f(x)=ax®+bx*+cx+dand a> 0, then /' (x) =3ax®+2bx +c

CASE (1) : The equation /"

(x) = 0 has no real roots . Then f'(x)

always increases as x increases and the equation f(x) = 0 has one

real root.
\

/|

/o

CASE (2) : The equation /' (x) =0 has two distinct roots o and 3
(a<B).If f(a) f(B)> 0, then the equation f(x)=0 has one real root.
\

/

I~/

/ 0

CASE (3) : The equation " (x) =0 has two distinct roots a. and 3
and f(a) f(B) <O, then the equation f(x) = 0 has three real roots.

AN
A IRY

CASE (4) : The equation " (x) =0 has two distinct roots a. and 3

but f(B) =0 also. In this case f(x) = 0 has repeated root and one

other root.

Yy
A

/ O (B, 0)

In general, the equation g (x) = 0 has a repeated root x = o, if

g)=g'(@)=0.



Now answer the following questions:

1. The equation 8x> —20x>+ 6x+9 =0 has

(a) one repeated root

(b) all distinct real roots

(c) all roots repeated

(d) only one real root which is not repeated
2. The equation x> —3x + 1 =0 has

(a) three distinct real root

(b) one repeated and one different root

(c) only one real root which is not repeated

(d) only one repeated root

3. If the roots of x> —3x+1=0 be a, B, v then the value of
[o]+[B]+[v]is
@ 0
(b) 1
© -1

(d) not defined as all roots are not real

PASSAGE-2

Let ax’ + bx*+ cx+d =0 be a cubic equation having roots o, B
and y thensumofroots,ie. a+f+y = ——
a

Sum of product of roots in pairs, i.e., of+Py +ya = < ; Product
a

ofroots,i.e., afy = ——
a

Consider a cubic equation X —x? +Bx+vy =0, where B and Y
are real.

4. If the roots of the equation are in 4.P. then B lies in the

o [4e

(d) (0, »)

interval

1
@ (=g

5. If the roots of the equation are in A.P. then Y lies in the
interval
(@ |- L (b) L
"3 27’
© 0, — j (d) (o0, 0)
c -, —— —o0,
27
6. If B+7 =0, none being zero then the equation has all

three roots real if

@ Bp>0
© v<0

(b) B <0
d v<-1

PASSAGE-3

Let f(x) = apx" +a;x" ' +...+a,:(ay #0). If f(a)and f(b) are
of opposite sign; (where a < b) i.e. f(a)f(b) <0 then at least

one or in general odd number of roots of the equation f(x)=0

lie between a and b.

7. If 0 < p <16, then the equation ¥ —12x— p =0 hasone

root in
(@ (2,3) b (3.4
© 45 (d) none of these

8. The equation 2sin® 0 x* —3sin® x+1=0;0e G’gj has

one root lying in the interval.

@ (O (b) (1,2)
© ©3) d L0

9. If f(x)=ax® +bx+c, suchthatc<Oand g —2b+4c¢ >0,

then f(x) has

1
(a) one root in the interval (O,E]

(b) one root in the interval (—%, j

(c) both roots are positive
(d) none of these
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REASONING TYPE

In the following questions two Statements (1 and 2) are provided. Each question has 4 choices (a), (b), (c) and
(d) forits answer, out of which ONLY ONEis correct. Mark your responses from the following options:

@

© Statement-1is true but Statement-2is false.
(d) Statement-1is false but Statement-2 is true.

Both Statement-1 and Statement-2 are true and Statement-2is the correct explanation of Statement-1.
Both Statement-1 and Statement-2 are true and Statement-2is not the correct explanation of Statement-1.

1. Statement-1

Statement-2

2. Statement-1

Statement-2

3. Statement-1

Statement-2

4.  Statement-1

Statement-2
5. Statement-1

Statement-2

If 1<a<2 then

Ja+2Ja—1+Ja-2Ja—1=2

If 1<a<2 then

Ja-2Ja-1=\Ja-1-1

log, 7= is an irrational number

log7

log, 7= and ratio of two irrational
log2

numbers can not be rational.

Ifone rootis /3 —4/2 then the equation

of the lowest degree with rational

coefficients is x* —10x> +1=0

For a polynomial equation with rational
coefficient irrational roots occur in pairs.
2 is a multiple root of order ‘2’ of the

equation 3 _3,2 14-0

If f(x)=x>-3x*+4 then f"(2)=0
The remainder obtained when the
polynomial

T+x+x +x2 + 327 4284 29

isdivided by (x—1)is 7
If f(a) = 0 then x — a is a factor of f(x)

6. Statement-1

Statement-2

7. Statement-1

Statement-2

8.  Statement-1

Statement-2
9.  Statement-1

Statement-2

Number of triplets (x, y, z) forming the
solution set of x +y =2, xy—72= 1,

X,¥,z € R isinfinite.

Number of unknowns are more than the
number of independent equations.
The least natural number ‘a’ for which

x+ax?>2 Vx €(0,0) is 2.

32
a>—
27

The number of pairs of positive integers

(x,») where x and y are prime numbers

and x2 -2)? =1is L.

2 is the only even prime number.

If £(x)=ax3 + bx*+ cx +d and f'(x) = 0 has
a repeated root x = o (say), then the
curve y = f (x) has an inflexion with a
tangent parallel to the x-axisatx = o,

¢ f'(x)=0 has arepeated rootx= o, so the

equation f(x) = 0 has all three equal roots,
each equal to o and hence fla) = f'(a)
=f"(a)=0.

#
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MULTIPLE CORRECT CHOICE TYPE

Each of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONE OR MORE is/are correct.

1. The equation | x + 1| | x — 1| = a® — 2a — 3 can have real
solution in x if a belongs to

@ [1-+5,-1]

© [3,1++5]

®) [-1,3]
) [1+3,1+45]

3(10g x)2+log X >
i 4 og2 2%-7
2. The equation x* 4 =42 has

(a) at least one real root
(b) exactly three real solutions
(c) exactly one irrational solution
(d) exactly one integral solution
3. If b2 > 4ac, then a(x? + 4x +4)2 + b(x* + 4x+4) + c=0 have
all roots real and distinct if

(a b<a<0<c
(c) b<0O<a<c

(b) a<b<0<c
(d) a<c<0<b

&
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10.

The real solution of simultaneous equations :
xy+3y2—x+4y-T7=0and2xy+1?—2x-2y+1=0is
() x=2,y=-3 (b) xe Ry=1

() x=1,y=1 (d x=-1,y=1

2
If | k— 1023 2102k — (k1)  then which of the
following is/are correct?

(a) 0<sin 'k +cos! (k—1)< %

T
(b) 0<tan ’]k<g

(c) 0< cot 'k <%

T -1 T
d — <t k<—
(d) 4 an 5

The equation || x — 1| + a | = 4 can have real solutions for x
if a belongs to the interval

@@ (-o,+®) (b) (—o0,—4]

() (4+x) (d) [-4.4]

The integral value(s) of a for which the equation

(P +x+2)% —(a-3) (x> +x+2)(x% +x+1)

+(a—4) (P +x+1)? =0
have at least one real root is/are
@@ 5 (b) 6
(c) 4 (d) None of these

Let x;,x,, x5 aredistinct positive numbers forminga G.P.

and satisfy the cubic equation x> — x% + Bx+vy =0, then
@ p>- ®) 0<p<t
3 3
_L <v<0 d —L <y<0
© ~7 =Y @ =7

If the equation x* —4x> + ax? + bx+1=0 have four
positive roots, then

(a) roots are necessarily integers

(b) a+b=2

(c) ab=-24

(d) ax?+ bx —2 =0 has rational roots

34+4=0 has

The polynomial equation x® +2x3 +5+ ax
(@) norealrootis|a|<4

(b) allrootsrealif|a|>4

(c) at most two real roots forall a € R

(d) at least two non-real roots for all a € R

11.

12.

13.

14.

15.

16.

17.

18.

19.

If the equations ax’ +(a+b)x> +(b+c)x+c=0 and

2x° + x% +2x—5 =0 have a common root, then

a+b+ccanbeequal to (a,b,c eR,a #0)
(@) 3a (b) 3b () 2 @ o
Ifx+ay+a’z=a’,x+by+bz=b>andx+cy+c’z=23
then
(a x=abc (b) y=ab+bc+ca
(¢) z=a+b+c (d) none of these
If the reciprocal of every root of x> + x>+ ax + b =0 is also
a root then
(@& a=b=1 (b) a=b=-1
() a=1,b=-1 (d a=-1,b=1
If a, b, c be the sides of a triangle and the equation
x? +y2 —2x—4y—4+(a+b+c)[l+l+l] =0
a b c
in variables x and y has real solution then
(a) the triangle is equilateral
(b) the triangle is of constant area
(c) exactly one ordered pair (x, y) of solution is possible
(d) the equation can never have real solution
The solutions of the equations x> + y? — 8x — 8y = 20 and
xy +4x + 4y =40 satisfy the following equation(s).

(@ x+y=10 (b) |x+y|=10
(©) |x-y|=10 (d x+y=-10
2
Values of x for which 5085 =9+24) 5 | belong to
(a xeR (b) xe€(0,00)
() xe(—x,0) (d) none of these

4

If the equation x +ax® —13x* +bx—4=0 has one

repeated root and one more root being 2 + J5, then

(@ a=0,b=10 b) a=0,b=-20
(c) repeated rootis —2 (d) repeated root is 2

The values of x satisfying the inequality | x> — I|>1-x
belong to

(@ (oo,-1] (®) [0,1]
(¢) [L,*) d) (o0, )
. 2x —1 .
If S is the set of all real x such that 5 ., IS
2x7 +3x° +x
positive, then S contains
3 1
_Cx)’_— b —
@ ( 2) (b) (2,0)
y s
(C) E’ ( ) 2’ 2
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MATRIX-MATCH TYPE

Each question contains statements given in two columns, which have to be matched. The PqQr s t

statements in Column-I are labeled A, B, C and D, while the statements in Column-II are

labelled p, q, r, s and t. Any given statement in Column -1 can have correct matching with ONE ®@®®®

OR MORE statement(s) in Column-II. The appropriate bubbles corresponding to the @@@@@

answers to these questions have to be darkened asillustrated in the following example: @@@@@
OOOO®

o ow»

If the correct matches are A—p, s and t; B—q and r; C—p and q; and D-s and t; then the correct
darkening of bubbles will look like the given.

1.  Observe the following Column :
Column-I Column-1I
(A) Thepositiveinteger x, for which —2X~L s p. 1

20 +3x% + x

positive can be equal to

(B) Ifthe quadratic equation 3x? +2(a>+ 1)x + (a®>—3a+2)=0 q 2
possesses roots of opposite sign then [a],
where [a] represents integral part of @ can be equal to

(C) The roots of the equation

\/x+3—4\/x—1+\/x+8—6\/x—1=1 can be equal to r 5
(D) Ifthe roots of the equation x* — 8x3 + bx? —cx + 16 =0 s. 8
are all positive then one of the roots is

t. 10

2. Leta, B and y are three real numbers such that o+ B+ =2, a2 + B2+ 2= 6 and o + B> + > = 8. Now match the entries from the
following two columns :
Observe the following Column :
Column-I Column-IT

(A) The value of o* + B* + y* is equal to p. 20

B) (1-0o)(1—-B)(1—-7y)isequalto qg- 18

©) If-1<x<I,then(x—a)(x—p)(x—7)is r  a positive quantity
D) (1+02) (1+p2) (1+7y?)isequal to s. amnegative quantity

t. zero
3. Observe the following Column :
Column-I Column-IT
(A) a, b, ¢, d are four distinct real numbers and they are in A.P. p- A rational number

If2(@-b)+x(b—c)P+(c—a) =2(@-d)+(b-d?*+ (c-d)?
then the value of x can be
(B) Ifroots of equation ax?> + bx+c¢=0, a #0 are a.and B g- Anirrational number
and the roots of the equation a’x? + ba’c?x + ¢>= 0 are
4 and 8 then | of} | is
(©) Iflog, (logsx) +log, , (log, s ) =1 and xly=1 (x,y €R) r 2
then the value of 5x + y is

(D) Leta, b, ¢ are rational numbers a # —1 and Xy, X, and XX, s. 26
are the real roots of the equation x> —ax>+ bx—c =0
then x, x, is

#

1. PadQr s t 2. P qgQr s t 3. P 9 r s
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NUMERIC/INTEGER ANSWER TYPE

The answer to each of the questions is either numeric (eg. 304, 40, 3010 etc.) or a single-digit %%%%

integer, ranging from 0 to 9. @Eele

The appropriate bubbles below the respective question numbers in the response grid have to  |@|®|O|®

be darkened. %%%%

For example, if the correct answers to a question is 6092, then the correct darkening of bubbles [®|®|®|®)

will looklike the given. 0][0][0][@)]

Forsingle digitinteger answer darken the extreme right bubble only.
1. The number of negative integers belonging to the solution 4. Let p (x) be a real polynomial function given by p (x)= ax?
set of theequation 22— 2771 - 1|=27" ! + 1 is equal to + bx2+ cx + d, such that If | p(x)| <1 for all x such that

2. The least positive integer x, which satisfies the inequality | x| <1 then the greatest value of [ a [+ [b[+]c|+]|d]|is

X

log (x2 —10x+22) >0 is equal to s
log, (*) 5. Let x1,X;,x3 satisfying the equation x” —x~ +Px+y =0

are in G.P. where (X1,X5,X3 > 0), then the maximum value

3. The number of solutions of the equation |[x] — 2x| = 4, of [B]+[v]+2 is , where [.] denotes the greatest
where [x] is the greatest integer < x, is equal to integer function.
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SINGLE CORRECT CHOICE TYPE

1 () 11 (b) 21 (b) 31 (c) 41 (a)
2 (b) 12 (d) 22 () 32 (a) 42 (b)
3 (b) 13 (b) 23 (b) 33 () 43 (c)
4 (b) 14 (c) 24 (b) 34 (a) 44 (a)
5 (b) 15 (a) 25 (b) 35 (d) 45 (b)
6 (b) 16 (c) 26 (c) 36 (b) 46 (d)
7 (b) 17 (b) 27 (b) 37 () 47 (c)
8 (b) 18 (b) 28 (c) 38 (c)
9 (b) 19 (b) 29 (b) 39 (d)
10 (b) 20 (a) 30 (d) 40 (a)
COMPREHENSION TYPE
1 (a) 3 (c) 5 (b) 7 (b) 9 (b)
2 (a) 4 (@) 6 (b) 8 (®)
REASONING TYPE
1 (c) 3 (c) 5 (b) 7 (a) 9 (a)
2 (c) 4 ©) 6 ()] 8 ®)
IEIE MULTIPLE CORRECT CHOICE TYPE
1 (a,c) 6 (b,d) 11 (a,c,d) 16 (a,b,c)
2 (a,b,c,d) 7 (b) 12 (a,c) 17 (b, ¢)
3 (c,d) 8 (b, d) 13 (a,b) 18 (a,b,c)
4 (a,b,c,d) 9 (a,b,c,d) 14 (a,c) 19 (a,b,c)
5 (c,d) 10 (a, d) 15 (a,b,d)
IEIE MATRIX-MATCH TYPE
1. A-p,q,rs;B-p;C-r,5;D-q 3. A-p,q,8;B-p,r;C-p,s;D-p
2. A-q,r;B-t;C-r;D-p,r
IEIE NUMERIC/INTEGER ANSWER TYPE
L1 ] 2 [ 2] 8 [3] 4 4 [ 7 s 1 |




SINGLE CORRECT CHOICE TYPE

1.

@

b)

b)

_

X2 +hx+1

¥2+x+1

2
We have <32—3<ka+1<3

x4l

= 3(xF Hxt1)< ¥k 1<3(x7 +x+1)
[ x? +x+1>0Vx e R]

= 4%+ (k+3)x+4>0and 2x*— (k—3)x+2>0
Since, the coefficients of x? in both inequations are
positive, therefore above inequatities hold if
discriminants of both are negative, i.c.,
(k+3)> —4.4.4<0and (k—3)> -4.2.2<0
= —11<k<5and-1<k<7

The common values of kare — 1 <k <5.

Jx+x-1-x =1
S x—l-x =1-Vx = x-Jl-x =1+x-2/x
=- 1—x=1—2\/; = 1-x=1+4x—4x

= 4\/; =5x

16
NS 16 or, 0. Now x =0 does not sastisfy but x = —
25 24

satisfies the equation.

[NOTE : On squaring the equation,there is always
chance of erroneous roots, hence the solution must be
checked with original equation]. The only solution is

_ 16
25t
We have | —— +|x+1|_(x+1)
x | x|
2
—|x+1|+\x+1|:(x+1) ,Xx# 0
| x| | x|

[x+1 ]+ x| x+1]  (x+1)

| x| | x|

= |x+1(1+]x)=|x+1]

= |x+1|d+]x|-|x+1)=0

b)

= x=—lor, 1+|x|=|x+1],
= Now|x+y|=|x|+]|y]|ifand onlyif x and y have
the same sign.

|x+1|=|x|+1ifx>0

Solution setisx=—1orx>0

= xe {~1}uU (0,0)

ALTERNATIVELY :
2
1 1
X (k4= (x+1)
X X

Given equation is equivalent to |x|+ | y| = |x + y|

which holds if and only if xy =20

N (xilj (x+1)20

= x=-lorx>0

The given equations are

x+3y=5x21.... )

—1|+3y=
‘x 1| 3y 43 _x+3y:3’x<l ........ (2)

and

x—y=Ly>l.... 3

S I g IV S

Solving (1) and (3) we getx=2,y=1
Solving (1) and (4) we getx =2,y =1
(- x =2 1,y<1), sono solution.

Solving (2) and (3) we getx=3,y=2

(v x<1,y > 1), so no solution.

5 3
Solving (2) and (4) we get x = PR

("~ x<1,y > 1), again no solution.

Hence solution isx =2, y = 1 (a unique solution)
ALTERNATIVELY :

|x—1|+3y =4 (1)
x—|y-1]=2 (2
Eliminating x, we get || y— 1|+ 1|+ 3y=4

= |y-1|+3y=3 = |y-1|=3(1-y) = y=1
Puttingy=11in(2) we getx=2

= x=2,y=11sthe only solution.



5.

b

b

b

Let 3* = y, then the inequality is
|y? =3y-15[<2y% -y A1)

1
The inequality holds if 2 y2 -y>0 = y<Oor y> 3

1
©y=3"40=y>—
2
Now the inequality on solving,
2
~2y? <yt 3y-15<2y° -y
= 332 4y_15>0and y*> +2y+15 >0

Solution of first inequality

. 5
3y 4y 15>01is » < ory>3.

Solution of second inequality y2 +2y+15>0 is
y€eR

The common solutionisy>3 = 3* >3 = x>1 =
xe(l, o)

We know that | £(x) | = —£(x), if f(x) < 0

-8x+12| 2 gxi12
Clx? —10x+21 X2 —10x+21
2
N x°—8x+12 <0
x2 —10x+21

N
2\./3 6\-/7
(x=2)(x—6)
(x=3)(x=7)

<0,x#3,7

= (x-2)x-3)(x—6)(x—7) < 0,x #3,7
= 2<x<30r,6 <x<7=x€[2,3)U[67)

The problem contains one absolute value term | x —3 |.
Thus, we consider two cases

CASE: ()
Letx <3, then|x—3|=—(x—3), the equation becomes

x2 X+l omx45 _ (2 5extT ol

= %2 (2x+1 _2—x+7): ¥l 5=x+5

= 27220 =22l
L (226 _py (x2. 2T ey g

2270 10 = 2x-6=0

b)

= x=3,refected (" x<3)

or x? 27727 <

= 27x+5 (22x2 71):0 = x=+

11
=D xe {-——, —
22
CASE: (II)

Letx > 3, then |x — 3 |=x— 3, the equation becomes

1
2

x2 ¢l gxl o2 gl ol s
identity.

.. Allx, such thatx > 3 is the solution of the equation.

The solution set is {—% E} U [3, ©)

>

Given (y2 —5y-i—3)(x2 +x+1)<2x

2x

= ) -5y+3 <
x“+x+1

[ x +x+1>0 Vx € R]

2x 2
Let — =z = zx" +(z-2x+z=0

x“+x+1

xeR= (z-2)% 42220
) 2
= 3z +4zf4£0372SzS§

2x 2
2>72S2—£—
x“+x+1 3

Clearly, the inequatity (1) hods if y2 —-5y+3<-2

5-45 e 5145
2 2

= )7 -5+5<0 =

Alternatively :

0?2 =5y+3) (@ +x+1)<2x

= (P-5y+3)x2+(*-5y+1)x

+(?-5y+3)<0 vx eR

y?—5y+3<0and
0?-5y+1)? 407 -5y +3)*<0

= »*-Sy+3<0and
(=2+5y-35) 3?-15v+7)<0

= »*-Sy+3<0and
(VP =5y+5) 3~ 15p+7)>0



5-13 5++/13 15-+/141
<y< and y<———
2 2 6
or 5-45 << 5++/5 or y>15+\/141
2 2 6
o545 5445
3 <y<
2 2
9 () The equation is
x[1-logj5]+ logig (2" +1)=log;o 6
= x[loglolO— 10g105] + 10g10(2x +1) = IOglo 6
= xlogjp2 + log (2" +1) = log;y 6
= 10g10 2x + 10g10(2x +1) = loglo 6
= log;p2* (2" +1)=log;( 6
= (25)? +2¥-6=0= 2¥=2o0r2"=-3
2% # -3 = 2% =2 = x=1, which is positive
integer.
1 1
T3 _ 2 42k
10. (b) 4*-3*2=3 2-2
1 1
X 2x-1 LT
= 4"+2 =3 243 2
= 2271+l = 3x[ﬁ+ij
2 5
5o (3 4 . x2
= 27| 2| =3 =| =223 =3 2
2 3
= 2273 = ({/3)2*73, which holds if2x—3=0
3
= x==
2
. .3
The solution set is {E} .
11. () The given equation is rewritten as

:2\10g3x|2 —|logyx|+a=0.

For two real and distinct values of |log; x |, we must

1
have (—1)2 —-42a4>0 = a< 3

12.

13.

14.

15.

@

b)

©

@

Again, |logs x| > 0. Therefore the above equation must

have positive roots for which a > 0.
[ ax®> + bx + ¢ = 0 has positive roots if @ and ¢ have
same sign and b has opposite sign ]

1
Required values are 0 < a < 3

The first equation is
2 y
2%.3% [5} - 3.2 - 83 +24=0

= ¥tV 33Xy 3%V 4 83YV +24=0
= (2" —8) (37 -3)=0

Either 2**Y —8=0o0r 37V =3

= x+y=3orx-y=1

Ifx+y=3andxy=2 = x=1,y=20rx=2,y=1
Ifx—y=landxy=2 = x=2,y=lorx=-1,y=-2

(an’) € {(15 2)7 (2: 1)’ (_ 1,—2)}
Hence, three solutions.

The equations are 3% -5Y =75 (D

and 37 -5% =45 -(2)

Dividing the two equations, we get

(gjx‘y 75 s - 5
5 S5 T3 T YYE- -(3)

Multiplying equation (1) and (2), we get

(15)"Y =45x75=(15)° = x+y=3 e
Solving (3) and (4), we getx= 1,y =2. So, (x, y)=(1,2).
The equation is (loglé x)2 — logig x+1logig k =0.

Clearly x> 0.
Solving the equation, we get

1i1[1—4(]0g16 k)

2

10g]6 X =

For exactly one solution 1-4logjs k =0=k* =16

= k==2 [taking real values]
Now log, k is defined if k>0 = k=2.

loggz(x—1)< 10g(0.3)2 x=1

1
= logps(x—1)< 3 logg s (x—1)

= loggz(x—1)*<log,,(x—1)



16. (¢)
17. M)
18. (M)
19. M)

= x-1)2>@x-1) [ base<1]

= (x—-1)(x-2)>0 = x<lorx>2.

But log(x — 1) isdefined ifx— 1 >0 = x> 1
The common values of x are x > 2

= xe@®)

I 342x—x? .
1 [PB G gy Ly @
The equation (1) is valid if
x+1>0, x+1#1 and3+2x— x>>0
= x>-1,x# 0and - 1<x<3 = x e (—-1,3)- {0}
Further, the left hand side of the equation (1) is
exponential, hence positive, therefore
RHS>0 = (x-3)|x|>0 = x-3>0 [ |x|>0]
Lox>3.
Clearly it has no common value with interval obtained
earlier. Hencex € @
2+ =1 =e? 2" +1=|e" -1 ie.,
¥ =17 —|e" -1|-2=0
= |e*-1|=20r—1=|e" 1] =2
(negative value not admissible)
= e -1=22= " =30r-1= &' =3
(negative value not admissible)
= x=log,3 = only one solution.
Since 2” is positive for all values of y, (x — 8 ) (x—10)
should be positive. Therofore x > 10 or < 8.
Since 27 is a power of 2, x — 10 and x — 8 should be
both powers of 2.
“x=12andx=6 = (12, 3) and (6, 3) are the only
solutions. 21. (M)

If x =2m + y where m is an integer and 0 <y < 1, then
[x]=2m and

x x+1 [2m+y+l}
—|=m, = =m
2 2 2
[l <_1+y < 1]
2 2

-

Alsoifx=(2m+ 1) +y, then

x x+1 [2m+y+l}
— |=m, = =m+1
2 2 2

HE
But[x]=2m+1=|—|+|—
2 2

X x+1

[E} + [T} = [x] for every real number.

The log functions are defined if

x> +6x+9
2(x+1)

>0andx+1>0

(x+3)°
2(x+1)

>0andx+1>0 = x>-1

Now the inequality is

2
x“+6x+9
log, | ——————<-logy(x+1
g,-1 2+ D) g ( )
= 1o X% +6x+9 <— logy (x+1)
8200+ :
6x+9
= log, = > log, (x+1
2 504D g (x+1)
2
x“+6x+9 >0+ 1) —Xx"+2x+7 =0
2(x+1) 2(x+1)
= (x+1)(*7 —2x-7)<0
= x% 2x-7<0 [ x+1>0]

= —1-242 <x<-1+2+2, butx>-1

= —l<x<-1+2+2.

For the validity of inequality ax® +4x +a > 0, which is
possible if a > 0 and

16-4a><0 = a>2

Futher, the inequality can be rewritten as

(D)

logs 5+1logs ()c2 +1) < logs (ax2 +4x+a)

= 5(x>+1) <ax’ +4x+a
— (a-5)x* +4x+(a-5) > 0.

Itholds ifa—5>0and 16— 4(a—5)> < 0

= a>5anda<3oraz27=>az27 ..(2)
Combining the results of (1) and (2) for common values,
we geta € [7,0).



(@) Since 1 lies between the roots of y2 -my+1=0

y2=mx+1

Let/(y)= y% —my+1

fH<0=2-m<0 = m>2
Now, AM. > GM.

xF+16 L Alxl
= Ty Az e
0 4] x| 1
= VS xP+16 3

. ([ apx] )" 1 |:4x| } .
A i
- s L\x\z +16) = 1xP +16

Letx =[x] + {x}, the equation becomes
4{x} =[x]+ {x} +[x] = 3{x} =2[x]

= x) = % [x] )

2
0< {xj<1=0< Th<I

3
= 0 < [x]< 3 and [x] is integer.
[x]=0o0r 1, from (1) we get {x} =0if[x]=0and

[x]z%if[x]:l

2 5
x:O+00rl+§ = x:00r§.

The solution set is x € {0 %} .

(x—12={@x)—-1}?=(x)> -2(x)+1and

[x+177 = {[x]+1}2 =[x]* +2[x] + 1

*. The equation becomes, [x]—(x)+1=0 (D
Let x =n € 1, then [x] = (x) = n, and equation (1)
becomes 1 = 0, not possible.

Letx=n+f,wheren € Iand 0 <f<1, then [x] =n and
(x)=n+ 1, the equation (1) becomes

n—n—1+1=0 = 0=0, an identity.

All x such that x ¢ I is the solution of given
equation.
". Solution setis S=R-1

Given F(x)=x—[x] So, F(x)+F[lj =1
X

e
= x—[x]+——-|—|=1

X X

= x+ L [x]+ [l} +1 (1)
x x

RHS is an integer.
. LHS must be integer.

1 1
Let x+ — =[x]+ [—}L 1 =k, k € 1, the equation is
X X

1
x+— =k = X —kx+1=0,

Forrealx,k? -4 20 = k< —-2ork>2andk € 1,
we can get infinitety many values of k& and we get
solution for each value of k.

[x + n] =[x] + n, if n € I, therefore the equation
becomes,

[x]* =[x]+2 = [x]* ~[x]-2=0

= (] + 1) ([x]-2)=0 = [x] =Tl or2
If [x]=-1 then-1<x<0

If [x]=2, then2 <3

xe[-1,0) v [2,3).

S5{x} =x+[x]and [x] - {x} = %, since x = [x] + {x}

= 4{x} =2[x]and [x] — {x} = %

1_3
2 2
(x=D=x-[x]) x—{x}) = x=1+{x} [x]
= []+{xp=1+{x}[x] = ({x}-D(x]-1)=0

(x}—1%0 S [x]-1=0

x]=1 = x€[l,2)

1
After solving [x] =1 and {x} = 2 Sox=1+



29. (b)) (0)?+(x+1)?=25= () +{(x)+1}>=25

30.

31.

32.

33.

@

©

@

@

= 2(x)> +2(x)-24=0

= x)?+(x)-12=0= (x)=—4or3

Now (x)=—-4 = —-5<x < —4and (x)=3

= 2<x<3.

.. Solution setis (—5,—4] Y (2, 3]

Casel: Let0 < x<2,then | x| =x+1and the equation
becomes

(x+D)?+x=(x+D)+x* = 2x =0

= 2x=0 = x=0

Case2:Letx > 2, then| x ||=|x—4|and the equation
becomes

|x—4P +x=|x—d4|+ x*

= x? _8x+16+x=|x—4|+ x> = |x—4|=16-Tx

. x—4==%(16-"7x), provided 16 —7x > 0

5 5
SoX= E or2,butforx= E’ 16 —7x <0, hence rejected
. x=2. The solution set is {0, 2}.

£'(x) =3x% + 6x+6+2cos x

=3(x+1)%> +3+2cosx >0

for all x, so f(x) is an increasing function.

Thus /(1) < /(2) </(3)

Letf(1)=a,f(2)=bandf(3)=c,thena<b<c

Given equation is ! + 2 + 3 =0

x-a x-b x-c

= x-bEx-o)+2(x—-a)(x—c)+
3x—a)(x—b)=0

Let g@)=(x-b)(x—c)+2(x—a)(x—c)+
3(x—a)(x->b)

gl@)=(@-b)(a—c)+2.0+3.0>0;

g(b)=2(b—a)(b—C)<0and

gle) =3(c-=a)(c-b)>0

Hence, the equation g(x) =0 has a root in (a, b) and

another in (b, ¢).

[2% —1| +[4—2" | > |27 —1+4- 27 |=3;
Hence the given inequality has no solution.

sin® x + sin xcos x = [7]
1—cos2x N sin 2x

2 2

34.

3s.

36. ()

= sin2x—cos2x=2[¢]-1

\/E {sin2x cos /4 —cos2x sin n/4} =2 [f]—1

= 2 {sin(2x— n/4)}=2[f-1

= 2 <2< 2

V2 1442
2

5 [1] <

= [A=0,1 =t [0,2)

@ f() =g () +xh ()

Letf,(x)=1+x+x?
Clearly roots of f,(x) = 0 are o, o, whereo is non-real
cube root of unity

S(©)=0./(0*)=0

= g(co3)+ mh(a)3)=0and
g(w6)+w2h(w6)=0

= g()+ wh(1)=0 (D)
g(D)+ o’ h(1)=0 .. (if)

Adding (i) and (i), 2g (1) +4 (1) (o + ©%)=0

= h(1)=2g(1)

From(i),g(1)+20g(1)=0= g(1)(1+2w)=0

= g(1)=0 = h(1)=0

= g (x)and /4 (x) are divisible by (x — 1)

|x]2log2

N T

. . 2_ x
Given equation is 2¥ 12 = ol

_ lxllog2 _ (elogZ)\x\ = ol
= -12 =|x]|
= x*-25x2 +144=0

= x*=16,9

=>x=x3,+4

4sin2x+20082x + 43—(sin2x+20052 x) =65

Puty= 4sin2x+20052x = y+ ﬁ —65=0

o y? —65y+64=0 = y=1or y=64

— sin2x+2cos’ x=0 = cos® x +sinx cos x=0

) s
= cosx(cosx+sinx)=0 = x :E

Also, sin 2x + 2cos2x=3 = sin 2x + cos 2x = 2 is

not possible as maximum of sin 2x + cos 2x = V2



37. (¢) Let a,B,y,d be the four positive roots then 42. () Let f(x):x3 3x+a
a+B+y+3=—p, af+Py +yd+ay +ad+Ppd =g, £ =35 =3
x)=3x" -

ofy +afd+oyd+Pyd =—rand ofyd=>5
Py +ap 1o+ By by For three distinct real roots f'(x) =0 should have

Now [a + B: v+ 5) [och + anS: oyd+ BVSJ two distinct real roots o.and B suchthat f(a) f(B) <0
Here a=1,p=-1
> 4fapyd Yo'py’s’ Now £ () f(B) <0
N ( = (1-3+a)-1+3+a)<0
:(Tj[j) 25= pr=80

= (a-2)(a+2) <0

38. (¢) The equationis x* +2(y2 —2y)x* + % = 0. = —2<a<2.

43, (@) x=7"347%
Put x* = then /2 +2(% =2y)t+y* =0 (1)

3 2 3_ _56=
Equation (i) will have non-negative roots if X =T+7"+37x = ¥ -2lx=56=0

2 2 4 .. Product of roots =56
4y -2y) -4y " 20=>y<1

— 1 2
44. Let ¢°%* =¢ = 6 > _ _
Also, y420and0<—(y2—2y). @) cta t t+t 6 t 6t+1=0

=0<y<2.5S0 y €[0,1]
39. (@ f(x)willalsobe a factor of

t:M:3i2ﬁ = aCOS)C :3i2\/5
2

3(x* +6x% +25)— (3x* +4x? +28x+5), which
(x" +6x )= Gx7 +4x x+3), whic = cosx=log,(3+2\2)

equals 14(x* —2x+5).So, f(x)=x*> -2x+5>4 Since a > 1, for all the roots to be real,
40. (@ Wehave y+z=4—x and y2 122 62, We must have loga(3+2\/§) <1 and

| sy log, (3-2+2) > -1,
Also, yz=—[(y+2)" = (y " +z7)]=x"—-4x+5.

2 Both are true for a >3+ 2/2.
Therefore y, z must be roots of the equation

12 —(4-x)+x* —4x+5=0. Asyand z are real, so

N
y=log, x
+1 g

—x)?2 42 - 2 i<
(4-x)" —4(x 4x+5)20:3_x_2 Ey:loga(3+2\/5)

41. (a) Clearly the equation f'(x)=0 must also have

repeated roots. So, f'(x) >0Vx.

] = log (3-22
Let f’(x) = a1x2+b1x+cl’ where a >0 and y ga( )

b12 —4a;c; =0, then
g(x):a1x2+(b1—2a1)x+2a1—b1+cl 45. () Let [, y.2)=x" +4y* +322 ~2x—12y—6z+14
Its discriminant = (=12 +(2y-3)+3(z=1)% +1

2 2
bi —4ajc; —4a; <0=g(x)>0 V xeR For least value of f(x,y,z)



46. @

1. (@)

2. (@
3. (¢
4. (@

x—-1=0;2y-3=0andz-1=0

le;yz%;z:l

1
Also, 2 >1 =>4-a<l= g>3

—a

e

Combining (1) and (2), we get the solution [3, 4).

x*—12x+39  (x—6)* +3

. 3 =
Hence least value of f(x,y, z)lsf(l,a,l) =1. 47. (c) LHS 3 3
2
sec’ x = ! ,—1 :(x 6) +1:sir1g
4—a X
Rejecting the negative value a
Since, sin—<1,x=6
X
sec? x = = 4-g>0= a<4 )
—a
- sin%zl = a=3(1+4n)n
COMPREHENSION TYPE
f(x)=8x> —20x +6x+9, then 5. M Again (a-d)a(a+d)=y = a(a® —d*)=—y
(x)=24x% —40x+6. Now, f'(x)=0 1(1 1 1
S —|——d? =—y:>—+y=—d2
349 27 "3
2 . 31 3
= 24x° -40x+6 =0 gives x:g,gBut f 3 =0.
1 1
+—20=>y2>2——
3. S0, Y%7 LY
Therefore x = — is arepeated root of f(x)=0
2 6. () Put y=-f in the given equation, then we have
3 '
J)=x"=3x+1 = f1(x)=3(x-1) ¥ =3+ Pr-p=0= (x-D(* +B)=0
Now f'()=0 = 3(x*-1)=0 gives x = *I Clearly for all three real roots B <0 andso, y>0.
We have f(I)=-1 and f(-1)=3, which are of 7. b fO)= 3 12x-p
opposite sign. Hence, f(x)= 0 hasall different real roots. ) )
f'(x)=3x"-12=3(x"-4)>0
We have f(-1)=3>0, f()=-1<0
Alsof(0)=1>0,£(2)=3>0and f(—2)=—1<0 = f(x) is strictly increasing for x >2and x < -2
Thus the question f(x)=0 has three distinct roots f3)=-9-p<0
a, B,y suchthat 2<a <-1,0<B<land 1<y<2. f(4)=16—- p >0 = one root lies between (3, 4).
learl i . . .
Clearly none of a, B, y can be integer. 8. b f(x)= 2sin2 0x2 — 3sin O+ 1
As obtained in Q.4, we have -2<a<-1, 0<p<l1
and 1<y <2 f(1)=2sin? 0—3sin@+1 = (2sin0—1)(sin®—1) < 0
» [a]==2,[B]=0 and [y]=1; [a]+[B]+ [y]=-1 fQ)= 8sin” 0 —6sin0+1
Let the roots of the equation be a — d, a, a + d then — (4sin®—1)(2sin0-1) > 0
(a—d)+a+(a+d)=1=a= % f(1)f(2) <0 = onereal root in the interval (1,2).
2
(a—dya+(a-dYa+d)+a(a+d)=p 9. ® f()=a’+bric,  f(0)=c<0

1
=3a>-d*> =B = d? ZE—B

(L) -amtente

= one root lies in the interval (—%,O}.



REASONING TYPE

1.

©

©

©

(b)

() If1<a<2 = 0<a-1<1 6. (d Statements — 2 is obviously correct.
y=2-x= xy-22=1 = 2x—x*-22=1
= [, _ g —
\/a+2 a-l +\/a 2va-l = 22 4+(x-1)>=0 = z=0,x=land hencey=1
“VitVa-1+\1-Va-1=2 7. @ fe)=x+ax?= fx)=1-2ax3=0
Statement-1 is true but Statement-2 is false. = x=a)"?
Hence (c) is correct choice. 4
f"(x)=6ax" >0Vx €(0,0)asa >0
p . . .
Let log; 2=-, p and ¢ being two coprime positive Cx— (2a)1/3 is a point of global minima
integers 32
Thus 2a)3 +a(2a)?3>2 = a>>=
= 02=7P/4 =24 7P 27
Clearly for no combination of p and ¢ the above equation ALTERNATIVELY:
can hold. x+ax?2>2 = 3224450
= log,7 is an irrational number 3 ) 5
Let f(x)=x"-2x"+a = f'(x)=3x"-4x=0
x=\/§—\/§ or x2=5-2/6
4
(x> =5)% =24 = x:E (. x>0)
x10x% +25=24= x* 1057 +1=0 4
For a complete polynomial equation with rational S'(x)=6x-4>0if x= 3
coefficients irrational roots occur in pairs.
4
f0)=x"-3x%+4 = f(x) has minima at x=3
fix)=3x>—6x=0=x=0,2 4 -
g f(—)>0 = a>—
f'(x)=6x—-6=0=>x=1 3 27
f(0)=4 8. () Clearlyxisoddthusx?=8k+1 = y>=4k
f(2)=8-12+4=0 = y=2asyisprime = x=3
f(2)=0and f'(2)=0 9. (@ As f'(a)=0,s0 y= f(x) has a tangent parallel to
- 2isamultiple rootoforder2 - s-axisaty= oo but £'(c0) =0 and f"(c) % 0,50 x =t
Statement-1 is true but Statement - 2 is false ] ) )
Remainder=/(1)=1+1+1+1+1+1+1=7 represents a point of inflexion.
If f(a) =0 then (x — a) is a factor of f(x)
Statement-1 and Statement-2 are true but Statement-2
is not correct Reason of Statement-1
@E MULTIPLE CORRECT CHOICE TYPE
Equation has solution only if > —2a —3 >0 2. (ab,ed) TheL.H.S. of th equation

= a<-lora=3
Then equation becomes
x? —1=+(a® -2a-3)
= x*=a*-2a-2orx?
For real solution

=—a’+2a+4

a’>-2a-2>0o0r —a*>+2a+4>0
= aSl—\/gora21+\/§orl—\/§£a£1+\/§
e[1-~/5,-1]1U[3,1+/5]

5
f(log x) +log x—f
x4 ? ? \/E is defined ifx >0 and

x = 1.
Taking log of both the sides at the base 2,

1
3 5 >
[Z(logz x) +log, x—Z} log, x = log, 22

t= —,wheret= log, x

= Z Pttt - —
4! 2

Ao



3.

4.

5.

(cd)

(a,b,c,d)

(cd)

= 37 +41* -51-2=0

= (t-D@E+2)(Bt+1)=0 > t=1,—20r—§

log, x = 1’,20r,§ = x=2,2"or 2713

1
R
.. The equation has exactly three real solutions,

hence at least one real solution. Also there is
exactly one irrational solution.

= x=2, l or
4

Let x? +4x+4= y, then the equation becomes
ay® + by+c=0 (D)

b? —dac>0 = equation (1) has two distinct

real roots, say o and 3.
L y=aor B = x? t4xtd=a or

= (x+2)} =aorp Q)
Clearly equation (2) will give four distinct real
values of x if o and B are positive. That is, if
equation (1) has positive roots. For this @ and ¢
should have the same sign and the sign of b
should be opposite. Only options (c) and (d)
satisfy this condition.
The equations are xy + 3y —x+4y—7=0

(1)
and 2xy+3)?—2x-2y+1=0

.2
Multiply (1) by 2 and subtract from (2),
502+ 10y—15=0 = )?*+2y-3=0
= y=-3ory=1
If y=-3, then from any of (1) and (2), x=2.
Ify=1, then both (1) and (2) reduce to identity.
.. Solutionisx=2,y=-3 andify=1,x € R.
Since LHS>0 = k>1
Now 2logs k—4log;3=7
Letlogk=t>0ask>1.Then,2t—4/t=7

1
= 2t277k74=O:>t=75,4

But >0, solog, k=4= k=3*=38l
Sin~! k+ cos~!(k — 1) is not defined for k= 81.
n/4 <tan"'k < 7/2 because k> 1.

Also, O<cot71k<%as k>\/§

8.

b.d)

)

(b,d)

|x=1]+a|=4 = |x-1|+a=*4
= k-1ll=-a + 4

The above equation holds if
—a+4>00r—a-420

=Da<d or a<-4= ae(-m,4]

Put x> + x + 1 =y, the equation reduces to
+)? = (@=3) @+ 1y+@a-4)y> =0

1
a->5

= (a-5Sy-1=0= y=

1
a-5

2 xtl=

2
1
Now x> +x+1—[x+—) L3 >3
4°7

2
I 3 4-3a+15
a-5 4 4(a-5)
3a-19

<0= (@-5@Ba-19<0,a#5

19

:>5<a£2 o< — <7
3

Only integral value of a, such that

ae (S,QJ is a=6.
3

Let f(x)=x>—x>+Px+y, then f(x) = 0 has
different roots, so f'(x)=0 must have two
distinct roots = 3x2 —2x+B =0 has positive
and distinct roots

=pB>0 and 4—12[3>0:0<[3<§

Now product of the roots
=xXx3=—y=>-y>0=>7<0

X1+X2 +X3 1/3
AISO: _— > (Xl Xy X3)

( X, Xp, X3 are unequal)

3
1 1
:)X1X2X3<[§) :>—B<—:>B>

CAUTION : Mostly students will opt for option
(c). It should be carefully noted that AM ~ GM
equality holds if and only if numbers are equal



9. (abcd) Lettheroots be xi,x5,x3,x4 then

14. @0 a+b+c S 3
. c >
X)Xy +x3+x4 =4 and xjxyx3x4 =1 * 3 (1+1+l)
b
= AM.of x;,%,x3,x4 = G.M. of “ ¢
M, X203, X4 < X =Xp = X3 =Xy :>(a+b+c)[l+l+l)29
X| = Xp = X3 =Xy =1= X1, X9, X3,Xy n a b c
A.P. as well as GP. and in H.P. . (x—1)2 +(y—2)2—9
Also  x* —4x® +ax® +bx+1 111
—t >
— (=) =a=6b=—4 +(a+b+c)[a+b+cJ_0
10. (a,d) The equation is (x3 +1)2 +a(x3 +1)+4=0 So the equality holds if and only if
x—1=0,y—2=0anda=b=c
St rat+4=0 -~ 15, (abd) Wehave, x>+ 12— 8x—8y=20 (D)
and xy+4x+4y=40 (1)

Where t=x>+1.1f D<0=a%-16<0 then

above equation has no real roots and all six roots Multiplying (ii) by 2 an adding it to (i) we get

L o 2+)2+2xy =100 +y)*=100
are imaginary. If D > 0, then equation (i) has two x:x)-}l-y :j:yl 0 = ‘(;r_i_(; | :)/)1 0

) . .

. -1620
roots. So if a , then the given equation 16. (abo) 510g5(x2 9w
has two real roots and other imaginary, except

when 7= 1. That is when a =—5, and equation is = 2 _9x+24>x—1

x> (x° =3) =0, which has three repeated, one = 2 _10x+25>0 = (x=52>0

real and two imaginary roots.

. @ed) 20425250 Which is true for Vx € R—{5}.

5 Also the inequality holds for x =5
= (x—=D@2x"+3x+5)=0

_ .4 3 1,2 A
So, one root is 1 and other roots are imaginary. 17. (b,0) f(¥)=x"+ax" —13x"+bx-4=0

If 24./5 is one root then other root has to be

2-+/5.

Let a be repeated root then

Also, ax’+(a+b)x* +(b+c)x+c=0

= (x+1)(ax® +bx+c)=0

Clearly the two equations have either 1 as common

root or both roots must be common. So, 2+5)2-+/5)0? =4
a+b+c:Oor£:2:£:>a+b+c:0 = a? =4dora =12
2 ()

ora+b+c=2cor5a

12. (a0 a, b, c satisfy the cubic £ =z + ty + x or Also, Z“B =-13
£2—z2— yt —x = 0 has roots a, b, c thus )
a+b+c=z,ab+bc+ca=—yandabc=x

13. (@b) The equation is reciprocal so, f(x) =0 ~1+ (4 =250+ (4 +25)a+a’ =-13

2 _ 6 2)=0
and f [lj =0 represent same equation a” +8a+12=0 O (@+6)(a+2)
x

a=-2,—6
. . . -2
natxitaxth=0 and 5+ T4 b=0 From (1)and (2), o = -2
or bx*+ ax?+ x + 1= 0 are indentical = 245+2-5+2(-2)=a
Al b e anda=b or a=0or f(-2)=0
boa 1 1 16 —52-2b—-4=0 = b=—-20
= a=b=*1



18.

EE MATRIX-MATCH TYPE

@bo)[x* -1]21-x= |x-1|(xZ+x+1) > 1-x
[ 2% +x+1>0]
Letx<1,thenweget(1—x)(x2+x+1) > 1-x

= @-D(x>+x+1-1)<0

= x(x+1)x-1)<0.

Yoy
- /—1 0\-/ 1
Solving by method of intervals, we get
x € (-mw,—-1]1U[0,1]

Letx > 1,thenweget(x—l)(x2+x+1) >1-x

= (=1 (x* +x+2)>0

=x2=1 [ x2 +x+2>0 Vx eR]
= xe[l,o)

Combining the two solutions, we get

x € (o, -11U [0,1] U [L o)

orx € (—oo,—1]U][0, o)

2x—1

19.(a,bc) —————— >0

2% +3x% + x

2x—1 2x-1

= = ot @reD 0

x(2x% +3x+1)

= x(x+1)2x+1)2x-1)>0,x ;tO,fl,f%

2
Using method of intervals, we get

1 1
x<-1or— —<x<Qorx> —.
2 2

Soxe(—ow,-1)uU (—%, 0) U [%’ooj.

Thus, S= (= ,—1) U (1,0] O [l,ooj
2 2

A p’q,rQS’B p,C r,S7D q

2x—1 20 = 2x—1

(A) IR

23 +3x% +x

xe(-o, - U [—%, Oj v [%, oo]

B) Wehavea®?-3a+2<0=1<a<2

©) Let vx-1=¢t =>x= 2+ 1, so the equation is

VP2 14— a4 49-61=1 = 12| +|1-3|=1
whose solutionis 2<f<3 =5<x<10

(D) Leta, B, v, 0 be the roots, then
atB+y+td=8and afyd=16

:>—°‘+BIY+6 = (apyd)” =2

L oa=p=y=05=2
or x*-83+bx?—cx+16=(x-2)*=b=24,c=32
A-qr;B-t;C-r;D-p,r

Ca)? =Sa? -23af = Sop =-

Also, Za® —3afy = Z(a) (Sa” - Zap) = apy=-2
A) Eo?)? =sa*+25ap? =zat
2[(Zap)” - 20y (Za)]

ot =18
(B) Clearlya, B, y are roots of the equation.
X -2x2—x+2=0.
So, (x—a) (x—B) (x—y)=x*—2x*—x+2
Put x=1,then(1-a) (1-B)(1-y)=0
(C) Astheroots of x> —2x*—x+2=0are—1, 1 and 2, so,
for—1<x<1,x3-2x2—x+2>0

(Local max of f(x) = x> —2x% —x+2 isless than 18)
(D) Asa,p,yareequal to—1, 1 and 2, so
(I+a?) (1+B?) (1+93)=20
A-p,q,8;B-p,r; C-p,s;D-p
(A) Let the common difference of AP be ¢ then
2(=0+x (=0 +Q203=2(-30)+(-20°+(-1)
=9+ (x—-4)+4t=0and r 20
= 9P+(x—4)t+4=0

teR = (x—4)>-144>0



B)

©

= x<-8orx216
o+P= —2, of = <
a a
If roots of other equation be y and o then

2
y+5= (—S)[Ej - (@+p)e) = B +a’p’

a

c 5
v8= (—) = (aB)’ = (o’B* ) ’B?)
a

So the roots of the second equation are o’p? and o3>

= (B (o B)=4x8 = |af|=2

log, (log; x) +log, ; (log, s ) =1
logs x

logy s y

=3

X_53

(x)
= logSL;J:—3 = )

Also,x’y=1 = x:%andyzS2 = 5x+y=26

D) x,+x,+xx,=a (D)
X%y + x12x2 + xlx% =b —.(2)
Pl =c ()
From equation (2),

X%, (I+x,+x)=b = xx,(1 ta-xx,))=b

b+c

= xx, (1+ta)—c=b= xixy =
12( ) 142 1+(l’

which is a rational number.

NUMERIC/INTEGER ANSWER TYPE

1. Ans:2

|x+2 |vanishesatx=—2and | 2+ 1| vanishes atx=—1,
hence we divide the problem into three intervals :

()

(i)

(iii)

Ifx<—2,then|x+2|=—(x+2)

Alsox+1<—1= 2%l < o1 :%

= 2x+1 <1 :>|2x+1 71|:7(2x+1 71)
" Equationis 27%72 + 21 _ =2+ 4

= 277222 = x=-3
If-2 <x<-1,then|x+2|=x+2
Also,x+1<0 = 2 <1
= |2x+1_1|:_(2x+1_1)

~. Equationis 2%t + 2**1 1= 2t 4

= 2x+2

=2=>x=-1¢[-2,-1)

Ifx > —1,then|x+2|=x+2and

‘2x+l _1|: 2x+1 -1

~. Equation is 2%t — 2% 14 1= 2% 4+

= 22 = 2%2 Which is identity.
. All x such that x = — 1 satisfy the equation.
Hence, the solution setisx € {—3} U [-1, ©)

Ans:8

The inequatity is log
logz(2

x] (x* ~10x+22)>0 ..(1)

The L. H. S. is valid if

(@) X2 10x+22>0 = x<5- 43 orx>5+43

(i) §>0 = x>0

Now the inequatity (1) will be solved for two cases of

X
log, [5) .

Casel : 0<10g2[§) <l = l<§ <2 = 2<x<4

The inequatity in this case is

log x)(xz ~10x+22)>0

toga X
0g2 5

— x? _10x+22<1 = x> _10x+21<0 = 3<x<7.

The common solutionis 3 <x <4

Case2: log, (%] >l = g >2 = x>4. The inequatity

is then log
logz[z

xj(xz —10x+22)>0



= X2 10x+22>1 = x> —10x+21>0
= x<3orx>7.
The common solution is x > 7.

.. The values of x from two cases arex € (3,4) U (7, ©)
Now taking intersection with intital values of x, we get

x 6(3,5—\/§)U(7, o)

Ans: 4
- 2x|=4 = [x]-2v= £ 4 = [x]-2[x]-2{x} = + 4
I o

If f} = 174

,then0< {x} <1 = 0< —[x]-4<2
= -6<[x] <-4

1
S x]==50r—-4 = {x} = 5 or(
1 9
Lx=-5+—o0o-4+0=>x=——or—4
2 2

If {x} =

_[X;M Jthen 0 < {x} <1

= 0< -[]+4<2=>2<[x] <4

s [x]=30rd4 = {x}= % or(

1
Lx=3+—o0or4+0= x= Z or4
2 2

.. Solution setis x € {_ % -4, % 4}

Ans:7

Without loss of generality we can assume that a, b>0.

Now
Ifc,d>0thenp(l)=a+b+c+d<l1
= |a|+|b|+]|c|+]d] <1

Ifc>0,d<0then|al|+|b|+]|c|+]|d]

=atb+c—d=(a+tb+tc+d)-2d
=p(H)-2p(0) L 1+2=3
If c<0,d>0then|a|+|b|+]|c|t|d|=a+b-c+d

4 1 8 [1] 8 [ 1] 4 1 8 8
==—p(D)-=p-D)-=p|=|+-p| |+ +-+-=7
3 PO=3PED =3P 5 )t 3p(~5) 53134373

Finally: d<0, c<0then
la|+|b|+]|c|+|d|=a+tb—c—d

5 (1] 4 [ 1) 5 4
=—p()—-4p|=|+=-p|l —|<-+4+—-=7
sPD=ap(5 3 p(—5) =343

Solal+lb[+]el+]d]| <7
Ans:1

Let fi(x)= X -xt+ Bx+vy (D)
f(x) = 0 has three positive real roots in G.P.
= f'(x) =0 will have two distinct real roots

= 3x%—2x+ B =0 has two distinct roots

D>0
4-12>0 = B<§ ~(2)

Also from the equation (1)
x1x2 + .X'ZX?’ + X3X1 = B

X +Xxp +.X'3 =1

XjXpX3 ==Y
= xg:—'y>0 ( x§=x1x3)
= v<0

Also, x,(x; +x3)+x% =f

= xz(l—x2)+x§:[3 = x=p£>0

From (2) and (4), we get 0 <3 < %andy <0.

[B]maX' = OB[Y]max. = _1~

Hence [B]+[y]+2=1.

S



