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, 1{3 2% 1 }
Y=oyt
Xx x°+1 556-x)

1
Y
v 1 1
Z = —{3 +1+ —} = length of sub-tangent
y 3 20

A =6sin0 5/ °

. T
for maximum area 6 =—
2 B C

A=6

a’?=3*+4*

a=35

5+3+4
=s

2
Ans. (C)

A:

S S|+
o
|
1
o O
[« 2]
L 1

Anz{l rﬂ, lim £ A" = lim

O n-w n—w

S

= Ai=1

Ans. (C)

1+xy=1 .. @)
d+xy=1 .. (>i1)
solving (i) and (i1)

I1+x2=1+x

x=0,1

P=(0,1), Q= [1, %)

Tangent to (i) at these pointsisy =1 & x+2y =2
Ans. (A)

SOLUTION MATHEMATICS
1. Ans.(A) ~» LM VT isapplicable to given functionin [-1, 1]
det((3AC)(2B)™) = [3AC.|(2B)”| . f(x) must be continuous in [-1, 1] &

_ 9|A|'|C|"%'B_l :9|A|'|C|%'ﬁ derivable in (-1, 1)
f(07) = £(0%)
gl,11 1 n
=9.5275=3 I
2. Ans. (O £'(0)=£'0%
My = l{Bfnx +in(x2+1)— 2 (5 - x)} -1 =m
3 5 Ans. (C)

The curve cuts x-axis at (1, 0)
y' :(VS -x° ) 3x2— (\/5 -x* )2x

vl =(v5-1)3-(vB-1)2
tand =6-4

1
=tan'2=cot' =
0 = tan co 5

Ans. (C)
010

A=/0 0 1
1 2 3

characteristice equation is |A — Alj=0

010 & 00
00 1(-10 » 0||=0
1 2 3] |0 0 &

-2 1 0
0O -~ 1 |=0
1 2 3-A

—AMAZ-3A-2}-1{-1}=0
—AM+302+20+1=0
A3-3A2-2A+1=0

A3 -T1=2A+3A2
p=1,9q=2,r=3
p+q+r=06

Ans. (B)
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10.

11.

12.

Let Q(h, k) be point of contact & m be the slope
of the tangent

—=-sinh ... @)
Also Q(h, k) lies on the curve
k=cosh ... (i)
2
()2 + ()2 = cos?h + sin?h = k? +%
1 1
- F = 1 + X—2
Ans. (A)
Forlocal  <3.. ’\ /\
X 2
minima g
atx =2
cosmt>a—2
a<l

Ans. (D)
** As an orthogonal matrix

=  a=(+2j+xk)/3,b=(21+]+vk)/3
¢=(21-2j+2k)/3

are orthogonal triads of unit vectors

= xX2+4+1=9 = x=x2
y+4+1=9 = y==2
a.b=0

= 2+2+xy=0

xy=-4 = x &y are of opposite sign.
x+y=0

Ans. (B)

The given equation is of the form,

axZ+bx +c= 0, where a, b, c are odd integers

Let the equation has rational roots

—  b%- dac= 12,

R

odd even odd

= (b-D((b+I) =4ac
now b=2n+1

Let I=2r+1, risaninteger
(2n-2r)(2n + 2r + 2) = 4ac

where 'T'is odd integer

n-r)n+r+1)=ac
%/—/ ;é_dJ

even

13.

14.

15.

16.

= b’—4acisnota perfect square

hence given equation has irrational roots.

Ans. (A)

Let a & b be two real roots of the equation

fx)=0in (2, 3)

= f@=f(b)

. f'(x) =0 must have at least one real root in

(a, b) {Rolle's theorem}
— 3x% - 12 = 0 must have at least one real root
in (2, 3)

which is not possible

Hence no such value of 'K' exists.

Ans. (D)
a®-20+3=0 & P?-2B+3=0

0L3—20c2+30c—2:a(a2—20c+3)—2:—2

(B*-2p*+3p-D*=(B(B*-2p+3)-1)*=1
The quadratic equation whose roots are
Dand lisx*—(2+ Dx+(=2)=0

= x2+x-2=0

Ans. (C)
011
a’’c’|1 0 1]= a®b%®{-1(0-1)+1(1-0)}
110
= 2a’b®c? p=q=r=3
p+q+r+10=19
Ans. (A)

f(x)=x*>-3x*+3x+1

f'x)=3x?—6x+3 =3(x>-2x+1)
f'x)=0 =
sign of f '(x) does not change about x = 1,

x=1

then x = 1 is point of inflection.

Area bounded by y = g(x) and x-axis from x =
1 to x =2 is same as area bounded by y = f (x)
and y-axis fromy=1toy =2.
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17.

18.

19.

JEE-Mathematics

1
Required area = 2— I (x® —3x% + 3x + 1)dx
0

1 3 3 7 1
_|=—-=+=+1 - ==
=2 [4 3+2+]—2 272
Ans. (A)
S = dnr?
ds dr d
L _gu & Dkt (o
at ot a o (given)
dr 8nr? t2
= kt= 8nra 5 =k.E+c
att=0,r=3
36m=c
2
4nr2:£+36n
2
att=2, r=5
= 100n=2k+36n = k=32xn
=  4nr? = 16mt + 36m

4t* + 9
Now, at t = 3 seconds
=45 = 35 units
Ans. (A)

_ 22 Ys g Y2
Y1¥3= 3y2 = Yo Yi

On integrating we get {ny, =3/ny, + {nc

%
= y,= cyd = = =cy,
1
again integrating both sides, we get
1 1
—y—=C9+C = —dx=(cy+c)dy
1

2
integrating both sides —x = % +c'y+c”

X = Aly2+A2y+A3

1
{Integrating both

Ans. (B) y
ef®=x24¢ \1/‘

sides with respect

to x}

f®
f'x)=

= én(x2 +0)

X+C

X

20.

21.

22.

23.

24.

f'(1)=1+C =1 { f'()=1}
Cc=
fX)=Imx*+1)
voy 2%
f(X)_X2+1
Ans. (A)

m(f x)>0= fx) >1

= ') +786f(x)>0Vx eR
= eB%f(x)+ 786 . f (x)>0
= %(f(x).e786")>OVxeR

=  g(x) is an increasing function.
Ans. (A)

X +3x2+4x+5=0

X+ 2x2+7x+3=0

(i) - (i) = x>-3x+2=0

= x=1,2

If x is the common root, then it has to be either
1or?2.

But neither 1 nor 2 satisfies equation (i) & (ii)

S Number of common roots =0
Ans. (D)

Area of shaded portion
L4 _l[§_22j
4 2\ 3
16
= 27[ —?
Ans. (D)
ﬂ =e*(cosx —sinx)=m (let)
dx
Now dm =—2e*sinx
dx
m
For m to be max., —— i —=0=x=nm,nel
2
((jjxr? = —2e*(sinx + cosx)
d’m
At x=0, FRCI 0
~. x=01s a point of maxima
Ans. (A)
f'(x) =(4a-3) + (a—T7)cosx




JEE-Mathematics

\"_/ CAREER INSTITUTE
Ptk 2o Success

25.

26.

27.

28.

For non existence of critical point
f'x)#0vVxeR

= |[4a-3|-

(1) Ifa<% = 3-4a+a-7>0

= a<—75
3

(ii) If%£a<7 — 4a-3+a-7>0

= a>2= 2<a<’7

a>7 = 4da-3—-a+7>0

(ii1)
4
= a>—§ = a>7

From (i), (ii) and (iii), a e [—oo, _%] U2, )

o O]fa 0] [1 O ol 0 __{1 O}
111 1705 1] 7 as1 175 1
2 _ _
=1 = a_il}:nosolution

oa=4
Ans. (A)
XK +x-2)2x -x-1) X =1)=0
X:—z,l,l,_%,l,_lz_ly 1717 2
fA) =T+A+A+ ... +A"°

MR I [ B

A= A2 A= 0 0
' 00

similarly, A* = A =..... :A“”:{O 0}
00

w=[o {5 oJ+[o o]+

Lo oo 3]

29.

30.

31.

32.

33.

34.

f2x+1)=4x*+ 14x=(2x + 1)* + 10x - 1
fx+1D)=2x+ 1) +52x+1)-6
Let2x+ 1=t

fO=tt+5t-6 = a+p=-5.

b(2x +1)

an+D2+ e
(x-3)

(x - 3)?

=0

2x+1 2x+1 _
= %x-3 x-3 =B
=>2X+l=ox-3a = x(a-2)=1+3a

1+3B
p-2

= or

1+3a
oa-2

S
w1l ]

2 2
AZ:{2 2} =2A = A'=2A7=2°A

Similarly A* =
So A"=2""A

. n_11
= A"=2 11

2n—1 _ 1 2n—1
2n—1 2n—1 _ 1

|An _ I| — (2n—l _ 1)2

=>X=

b

23 A and so on

A-1=|

S Y=l -2 =2

M|=r’-(-1)=2r-1

= YIM, =Y (@ -1) =n?
r=1 r=1

Let discriminant of 10px*—qgx +r, px* —qx — 5r,
5px*—qx—rbe D, D, and D,
respectively.
~ D +D,+D,
=q* - 40pr + q* + 20pr + ¢* + 20pr=3¢*>0
Hence atleast two real roots.

AAT=1 = |AP=1=|Alx1
= |Al=- |A| = 1}
A= AT {-+ Aisorthogonal matrix }
adjA T
[A =A
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3S.

36.

37.

JEE-Mathematics

€11 Ca1 Gy ;1 dp; Az
—[C12 Cop C3p | = | Q12 Qp Az
Ci3 Co3 Cs3 A3 Qdpz  Agg

(where ¢, represents cofactor of a,)

= every element is additive inverse of its
cofactor.

(I+A)0=I+1C, A+1C,A%+....... +10C A0

=I+"Y%CA+1CA+.... +10C A

=1+ (21~ DA

{* A"=A V n22in case of idempotent matrix }

sin'® o 0 0
A®=| 0 sin'®f 0
0 0 sin'®y
sinfa 0 0
& A?=| 0 sin*p 0 | & soon
0 0 sin'y
similarly,
cos'’ a 0 0
BS = 0 cos™ B 0
0 0 cos'’y
cos’ o 0 0
& B?=| 0 cos*p O | & soon
0 0 cos*y

Now C=A°+B°+5A'B' (A% +B?) +

10A2 B2 (A" + B

C,, = cos"a + sin'’a+ 5 sin’a cos’a (sin®aL +

cos®a) + 10 sin*a cos*a (sin’a + cos’a)

= (cos’a)’ +°C, (cos’a)* . sin’a +°C, (cos® o)’

(sin® a)® +°C, (cos® @)’ (sin’ar)’ + °C, (cos” o)

(sin® a)* + °C, (sin’at)’

= (cos’a + sin‘a)’ = 1

Similarly C,=C,, =1

00

1 0}.

01

fx)=ax“+2x (1 —a)—4
=x(ax +2) -2 (ax + 2) \ 0 /

=(ax +2) (x-2) Z/axy.z x

If 'a' is negative then 03

1
C=10
0

2

for infinite integral values of

38.

39.

40.

41.

42.

x expression will become negative

.. a must be positive.

From the graph itis clear that to satisfy the given
conditions.

f(1)<Oand f (-2)=20

solving these two we get a € [1, 2).

if(x)dx =tan"a

1 1
1+a?

f(a)=

Ans. (B)
f'@=f"'(b)
3a2+a=3b’+a = a=-b
so f(l)=1+a+b=1
Ans. (B)

3x*h=1

S = 6x2 + 8hx h$

< 3x >

1
S(x) = 6x2 + SXQ

'(x) = 8
S'(x) =12x — 37

Sx)=0 =
2

36x3=8

= X3 = §
also S"(x) >0
3

2y . . - s 2
SO X = 6 1S pomtofmlnlma SO a 25

Ans. (C)
(A) false as f (x) is not differentiable at x =0
(B) false as f (x) is continuous at and

differentiable in [-5, —1]
(C) LMVT is applicable and

2c+2 :M =_3

3
__2

©=72
(D) 1isincorrect as (C) is correct
Ans. (C)

(K + 1)2e®+Dx _4(K + 1)e®+Dx p4e®+Dx = ()
K+1)2-4K+1)+4=0
K+1=2 = K=1
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43. Ans. (D) | » | R
5-f2) 15-0 =[Smaxj _[smax)ﬁ
as A =y _ 3 =5 a ) 3 .

So average change is 5 and f '(x) <5

= f'x)=5 Vxel2,5] = f(x)=
c

f=0 = 10+c=0 =
= f@B)=15-10=5
Ans. (D)

y =24y = m, =2

3x?
y="g = m=

44.

as

Ans. (C)

Refer theory

Ans. (C)

Ans. (B)
y'=b-ce™

= y"

mm,=-1 =

45.

46.
47.

y"=ce™ =—ce™
Ans. (A)

J' dy _ J' dx
V-2y~+1) - x+3)x-1)

fl 11 d:lj[l—l
= J3ly2 v+1)Y Tl ko1 k43

48.

:> yVH - _

5x +

c=-10

Jex

l!irl y-2 —l!én x-1 +C
3 |y+1] 4 |x+3
49. Ans. (C)
>
fo =25
, x“.e* —2xe + - +
f(X)_ X4 (I) é
_e(x-2)
==
=  f (X) =5 —x has 3 distinct roots.
50. Ans.(B)

n/2a 5n/6a
A= I cos(ax)dx — I cos(ax)dx

n/6a n/2a

51.

52.

53.

PV — <&——— B(15km/hr)

A(20km /hr)
At 2 PM boat B is 15 km away from Dock. At
time t hr boat A is 20t km way & boat B is 15 —
15t km away from dock.
(AB)? = f (t) =400 + 15%(1 —t)?
f'(t) =800t + 15%. 2(t — 1) = 1250t — 450
- +

9/25

AB is minimum at t = % hrs. =21 min 36 sec.

S time = 2:21:36 PM
Ans. (A)

2(xdx — ydy) ydx —xdy
(x* —y?) x* +y?
:M =-dtan! [Xj

x* -y X

on integrating, both side
log|x? — y?| = —tan™! [Xj +k
X

Ans. (C)

v
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5S.

56.

57.
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Ans. (B)
ﬁ (j_di +2x(tan'y) = x°
Put tan"ly =z
1 dy_dz

1+y% dx  dx
dz 2 2
Bt > et e e
Put x> =t

= (tan’ly) e* =%jet.tdt+c =

e (tan'ly) = %{et.t—et} +c

2 _ 2 2
= 2" tan'y=x%" —e" +2c

= 2tanty=x*-1+ 2ce™
Ans. (A)

For point of intersection x%y = xy

Since y # 0 on only of two curves so we must
have x =0, 1. Thus the given curves intersects

1
at (0, 1) and [17 EJ
Now differentiating x?y = 1 — y are have
dy _ —2xy

dx  1+x2

2], 0= (),

So angle between the tangents is tan’lé
Ans. (A)

®+y -4 (y*-D=0

Shaded area = Total area — non shaded area

Non shaded area 4

1 o2n 1
«dx 2T L 03«2
[2 3 2" BJX

:[EE_
3

. Shaded area = 47 — —=+24/3 =

y=1

>X

X,
ﬁsz \4/
<243
Ans.(C)

1dy x%¢* +/ny
y dx X

58.

59.

60.

ldy dt

put /ny =t = J&Z&

dt  x%e* +t dt t .
= —= = ———=Xe
dx x

% |

t x
solution is — = [e*dx
X

t
= —=e& +c=Iny=xe"+cx

X
Ans.(C)
_Cc_a+c
We know that — b~ d bad
d(x +v) _dz
tan(x +y) + cot(x +y) 1
x+y)=t

Isintcost.dt = Idz = —%cosZt +c=z

_ cos(2x +2y) e

4
Ans.(B)

y =[x’ — x| = |x| |x* -—1] is an even function
\\u//\\i/ZN\\//|X{X|

21 01

1
Area bounded = QI(X - x%)dx
0

To find the point where pumpset is to be
installed reflect point "Y' w.r.t. river say Y' join
with X intersection point of Y'X with river is
the point 'P".

XR=(a-b),

YR =2 -(@a-b)

XY' =2 —(a—b)® +(a+b)
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XY' - [CZ + 4ab . 64. AnS. (D)
61. Ans.(B) D20 = 4p>-20p(p—-3)=0
= p’=5p(p-3)>0

= p(p-5p+15) 20
. = P(4P—15) >0 = nggE

3 4

. S f th ts >0
Let angle between the hands be 0 and distance um ol the roots >

between tips be ¢ Product the roots > 0

2 5
(= 2524 cos0 P>o & 250
p-3 p-3
. de . . .. 15
we have to find ¢ when o 18 maximum combining pe[& T}
de — 12sin6 ) de 65. Ans. (C)
o~ 25 _24cosp [ MAXImum o D>0 4m2—4m>0 = m’—/(n>0
et D' = (/% + /n—-2/m+2m?)x? + (2/m + 2mn)x
x/25—24cosE).cos(9—$e 2 2
2 + (/n+n°-2/m+2m°)=0

d_§:12 2J25-24cos0 | _ ; n+n n )
do (25-24cos0) D' = 4m? (¢ + n)? - 4(¢% + 2m? — fn)(n? — fn + 2m?)

< 4{m2 (¢ +n)? = (1% + m?)n? + m2)}

(25 - 24 cos0) cosO — 12sin’ 0 =0

12 cos’0 —25 cosO +12=0 = 4{m2,€2 +m?n® + 2/nm? — /*n® — (*m® —m’n® —m4}
2 2
cos 0 =% or cos =% (Not possible) =-4(m” + /)" <0
=  Roots are imaginary.
hence / = 25_24.§ _J7 66. Ans. (D)
4 kx> +x(2k—1)+k-2=0
62. Ans.(C) D = (2k - 1) — 4k(k - 2)
f (x) = cos|x| - 2ax + b = 4K% + 1 — 4k — 4K2 + 8Kk
f(x)=cosx—2ax+b D=4k + 1

f'(X)=—sinx — 2a
. . ) ) D must be a perfect seven
f(x) be increasing along entire number line
= f'(x)=0

—-sinx—-2a>0

= k=12 (from the options)
67. Ans.(A)
Roots of ax?> +bx +¢c=0 & cxZ+bx+a=0

as- 2 are reciprocals of each other
1
_lg—smxgl:as_l 0L<1&B>—§
z2 2z 2 2 68. Ans.(A,D)
63. Ans.(B) 69. Ans. (A,B,D)
d e*
oa+f=-6 . _ _ @ _
30+ 2B = _20} solvinga=-8, =2 & (o>
A=0of=-16 _ dy = d(e®)
o .[ .[ -7
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70.

71.

72.
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y =sin"!(e¥) + ¢ = cosV1-e* +c
T -1(,x
= —+C—
y 5 c—cos (e¥)

Ans. (A,B,C)

1 21
|Al=|2 2 3=1.(4-3)-24-3)+0=1-2=-1
11 2
A7l =_adj(A)
1-» 2 1
JA-Al=| 2 2-1 3 |= 1-M){A2-4r+
1 1 2-A

4-3} =24 -20-3)+(2-2+1)
=(1-AN)AZ =40+ 1)=2(1 =20) + L = A>— 4\
F 1+ h—2+4h+n=-R3+50% -
1=0

characteristic equation is

AP-5A%+1=0
AXA-50)=-1
A%5I-A) =1
A2=51-A
Ans. (A,D)
6y2 LY =2tx + 3x2
2 2
SRR 0= 6-0s
6y — 6t = 5x — 5t

= S5x-6y=-t = p=-t/5,q=t/6
p*+q*=61

t* 2
= gzt =6l = '=2536 = (=30
Ans. (A,B,C)

(A) Consider f (x) = tanx

3=z

4 " 4

=% tan [STIJ > tan [—j

false

(0,1)
Ixl, x=0

B _ )
B fix {1 S

false
O fx) = x> is monotonic function but

f '(x) = 0 has real roots.

73.

74.

75.

76.

77.

Ans. (B,D)
flx) = X
X +a

for the function to be bounded, denominator
must not be equal to zero at any value of x.

'a’ can be any positive real numbers.
Ans. (A)

The angle 6 between the

lines represented by
J3x2 —d4xy ++/3y* =0
is given by
| 243
0 = tan \/§ N \/§ 6
Hence shaded area :g.(Z2 -1%)
Ans. (B,C,D)
Clearly g(x) = f "1(x) = log(x +v1+x*)
1
'x) =
s V1+x?

gx)#0 VxeR
So no tangent is parallel to x axis.

T

2

>0 VxeR

=  g(x) has no extremum.

At (0, 0) g'0)=1

So equation of tangentis y = x
Ans. (A,B,D)

Lety = f (x) be the curve.

Equation of tangent at (X, y) will be
Y-y=f'0X-x

Intercept cut by the tangent on y-axis
will be y — xf '(x)

, d dy vy
soy—xf (x)=yd—i = & x+y
This is homogeneous equation of first degree
& first order.
Rewriting this equation %—E =1 which is a

) ) y Y
linear equation.

(a+2)x>+bx+c=0 ..(d)
2x2+3x+4=0 ...(ii)
for(2)D<0

= (i) & (ii) have both roots common.
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as2 b c 80. —(A—I3)T:—(A—AAT)T:—(AT—ATA):—AT
2 374 I-A)=AT(A-D
T _ 2 _ —
for equation (1) D<0 Also. AA'=1= |A| == |A| ==+1.
— b—dc(a+2)<0 81. Ans. (B,C,D)
] — 2 3 2
b2 < dac + 8c. g'(X) =14xe™ - 14x’ 2
142 b =14xe ¥ (1-x%) = —14x(x + D(x = 1)e™
2 :§:Z —k(Say): {kEN k>2 } Sign Ofg'(X)
a+b+c+2 b — i —
— g = k -1 ’(l)‘ 1
a+b+c=9%-2 Qmmm}?
L. maxima
(@a+b+c¢) . =16.
82. Ans. (B,D)
2a  2b b-c Let the common tangent is
78. A= a2+bb a2+ab a ; ¢ y =mx *,/12m,2 _12 solving it with
xy =28 = mx?+412m*-1)x-8=
R, >R +R
2 2 D=0 = 12m*>-1)+32m=0
2a 2b b-c 1
A=[2(a+b) 2a+b) a+b 3m?+8m-3=0= m=-3, 3
a+b a+b b 1
y=—-3x*4J6 m= 3 rejected
Za 2b b-c 83. Ans.(A,D)
A=(@+b)| 2 2 1 For x > 1 f (x) is an increasing function. For
a+b a+b b . .
minimum at X = 1, so
€, —C -G FOZfA) = —l+cos'axl
. 2a-b) 2b b-c = a<cos2
=(a+ 0 2 1
0 b b 84. Ans. (A,B,C,D) d
=(a+b).2(a-b)(2b—a—b) From the first equation d_i =b
=2(a+b)(a-b)(b-a)=-2(a+b)(a—-Db)~ dy  x
79. A(adjA)=|A|I=(adjA) A and from the second equation &y
| .
(adj A)T AT = = = AT adj A)! ) - b(_ijz_l — y=bx
v
{Atlaslzlng Inverse} So the curves are perpendicular for every value
Al (adj A—l) — |A_l|. 1 ofa&b
1 85. Ans.(A,C)
= A'(adjA™) = AT I ..... (ii) y = A cos2x + B sin’x + C
A'(adjA")=A" (adj A {from (i) & (ii)} y = A(1 - 2sin’x) + B sin’x + C

(adj A™") = (adj A)™
A (adj A)=|AlT

option (B) is correct.

i

= (adj A) =1 N

1A A I
option (A) is correct.

= (adjA)'=

= y=k +ksin’x =y'=kgsin2x

" _ 2y'cos2x
= y"=k2cos2x = = T anox

2
= sin2xj—z = ZQ(

2
" i cos 2x)

10
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= A =0 & f(x) =sin2x

Solution of sin2x = 0 in (0,4) are x = g& T
Ans. (A,B,C)

dy 4
X—Z -y =X
dx Y Y

Dividing both sides by y* & putting LS =t
%

_ii_t _ i_}_ﬁ __3
3dx or dx x
; . . x> -3x*
which on solving gives y_g =3 *¢
7
8x’ 8x>
H S=— (x) = 3————
ence Y o f s

which is odd and discontinuous at point where
7 - 6x*=0.
Ans.(A,B)

2-x+Kk,
f(x):{ 3x+2,

“y=2-x+ kis a decreasing function &
y = 3x +2 is an increasing function, f (x) will
have a local minimum at x=2 if f (2) < f (x)
for x >2

= k<3x+2forx>2

= k<8

Ans. (A,C,D)

D, =(AB + AC)-BC; D;=(AC+BC)-AB
D, =(BC+ AB) - AC; for A all are +ve (Distinct
& real)

If collinear then let AB + BC = AC

D3 = (0 & all others will be +ve

x<2

X>2

a+p= —Ve} in each case = both roots are
ap = +ve

negative

AnS. (A,B’CQD)

Let m, n e I satisfy ax? + bx + ¢ =p

= m4n=-2 mn=CS=P
a a

Let 3 k eI such that
ak? + bk +c=2p

= ak’-a(m+n)k+amn=p

90.

91.

92.

= ak-m)k-n)=p
non-prime = prime

=  acontradiction

Hence no integral value of x

Ans. (A)

Statement-2 : (A —B)*= (A -B)(A-B)
=A’-AB-BA+B*=A’-A-B+B?

=A-A-B+B=0 {+ AB=A

= ABA=A?

AB=A? = A=A’

BA=B = BAB =B?

BA=B? = B=B}

Statement-1: (A-B)*=(A-B)>.(A-B)°=0
s k=0

Ans. (A)

2 2
As A(L,+B+B% =(1-B)I+B+B’
=T-B=T = A'=I+B +B°
AlsoAx=b = X=A"b=(1+B+B%b
:b+Bb+B2b is the solution

Ans. (A)
Given
a+d=14 .. (1)
b+c=12 .. (1)
b’=ac . (iii)
2c=b+d ... @iv)
@iv) in (1)
a+2c-b=14
Let r is common ratio of G.P.
a—ar+2ar=14 .. V)
ra+ar=12 ... (vi)
(v) = (vi)
1—r+2ﬁ__z
r+r° 6

= 52-13r+6=0
= 52-10r-3r+6=0
r= %, 2 r# % sor =2
as increasing G.P.
Lo 12

2+4
a=2, b =4, c =38, d=12

for these values of a, b, ¢ lines are concurrent

11
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93.

9.

9s.

and we know if there exist three scalar A, A,
A, such that A, L + A, L, + AL, =0, then lines
are concurrent therefore Il is correct explanation.
Ans. (A)
det(adjA) = (det(A))" !

A is odd ordered matrix.
=  |det(adjA)| is a perfect square
=  Statement-1 & Statement-2 are true
& Statement-2 explains Statement-1.

Ans. (A) (%, (nXy)
Consider f (x) = /nx
Let P divides AB in
the ratio 1 : 2
p (2){1 +X, 20nx, +/nx, j
3’ 3

From the graph it is clear that
f[le + xzj . 2/nx; + Inx,
3 3

!in(ZXl +X, j . 2(nx, + Inx,
3 3

Statement-1 : A can be obtained by replacing
each element of A by their respective cofactors

A=A = AA =4 (True)
Statement-2 : Obviously True
Statement-2 is a correct explanation for
Statement-1
Aliter :
A =y . xz’

y323(23 _y3) _x358 (23 _Xs) X3y3 (y3 _Xs)

.Xy2 —(26—y6) 26 _x _(yG_XG)
23—y3 _(Zs_xs) (ys_xs)
A =xy'28(z - )2 = )y = x7)
y323 %373 x3y3

2Z2+y 2+ v ax®
1 1 1
= xy'2%(z’ - y)(z' = X)(y* - X)
2(x°-y°) y(x°-2%)
Ziyt Koyl 3 — 73
1 0 0
(C,~»C,-C, C,>C,-C,

y323

— v 2v450(+,3 3\2(,3 3\2( 3 3\2
=Xy'Z(y - x)(z - y)(z - X)
1 1 1
A :Xy2Z3 XS yS 23 :Xy2Z3 x3_y3 y3_23
2 . . . X—y6 y6—z6
x> Yy’ oz

96.

97.

98.

99.

=xy’Z’(x* - y)(y’ - 2)(z - x%)
3
AlAz — X3y6z9(x3 _ y3)3‘(y3 _ Z3)3(Z3 _ X3)3 — Az
Statement 2 :

1 x (|1 x, 1 x,+%,
0 1Jl0 1]7[0 1

1 x,+%, [ [1 x4 ] [1 % +%,+%,
0o 1 Jlo 1]7|0 1

and so on

=[5 3] T)lo 1)= 10 5]

using it in st. 1

06 35 -6

{1 378

!
Ans. (C)

Statement-1 :
Consider f (x) = x*

} so 2" is false.

bt -a*

b-a

Applying LMVT in [a, b], we get 4c® =

c b*+a’
at+b  4c?
Statement-1 is true
Statement-2 is converse of Rolles theorem
which is not true.
Ans. (D)
Statement-1 :
x+1-3 1 3
x+1 7 x+1
, 3

(x +1)?

= Oisacuteangle = cosf >0 = e<9>1
—=>0
dx

=  Statement-2 is true
Ans. (D)
Statement-2 :

fx) ==

X
X

Statement-1 is false.
Statement-2 :

For xy = - ¢?

dy

S
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oy %3"/m3-3" 3 (x/n3-1)
f'x)= <2 = 2

[ -, f
0 L) lo.g3e

f (log,e) is the least value of the function

e .
f (ogse) = log,e \_/

the least value

! log.e

Hence statement-1 is false
Statement-2 is obviously true.
Paragraph for Question 100 to 102

Ans. (D)

a®-3a+1 6a 1
A=b>-3b+1 6b 1
cc-3c+1 6¢ 1

C,>C+2C,-C,

a’ a1l
A=6b> b 1
¢ 1

=6(a+b+c)a-b)b-c)c—a)

=0 {fas(a+b+c¢c)=0}
Ans. (D)
fl=363-=0 .-
= x=1, -1 -1 i
o = 1’ B :_1 max. min.
f"=0
=  x =01s point of inflection
so Pd,-1) Q(1,3) R(0,1)
1 -11
a=il1 31 =%[2—1—1]=0
0 1 1
so  collinear
Ans. (C)
£ =303 1)
f)=1
fay=-1
fEH=3
FFx)=0
= 30 -3f)+1=0 = f()=0,B,7
f&x=a

= exactly one solution as a. € (-1, -2)

fx=p

104.

10S.

= exactly three distinct solutions as 3 € (0, 1)
fx)=y
= exactly three distinct solutions as y € (1, 2)
so total seven solutions.

Paragraph for Question 103 to 105

a b c
103. Consider A =b c a
c ab

=W((a ol +(b-c) +(c-a))

if azb#c & a+b+c#0,thenA=#0

lines are not concurrent & no solution.

a = b = ¢ makes all the lines coincident
ax+y+1)=0

a#0becausea+b+c#0

x+y+1=0 = infinite solutions, all lying on
thelinex+y+1=0.

a+b+c=0 & a=b=c
simultaneously givena=b=c=0

All equations are (0)x + (0)y + (0) =0, become

identities which satisfied by all point in xy

plane.
Paragraph for Question 106 to 108
Xx-2y+bz=3
ax +2z=2
Sx+2y=1
1 -2 b
A=la 0 2| =-24+2ab
5 2 0
1 -2 3
A=la 0 2
5 2 1
A =8a-24
1 30
A=la 2 2
510
A, =28 + ab - 10b.
3 2 b
A=[2 0 2
1 2 0
A,=16 +4b.

13
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106. ab=12=A=0 N 32§_322 N 2£4—3x£3
az3=>A#0 X X
. 2x -7 7
Hence no solution 113. -3< <-1 = -5<-—<-3
X X
107. ab#12=>A#0 : 7 5 §>l>§
= system has unique solution. = % = 77%77
108. a=3&b=4 7 7
= —<X<—=
:>A:A1:A2:A3:O 5 3
e . 1 1 1. 1
= system has infinite solution. 114. 2.x<3 = ;<—§ or ;ZE
Paragraph for Question 109 to 111 — §<_3 — ézz
X X
D
AB=-7— =42 — 5:%.2 o 5.8
X X
D=b2-4ac=-4 6
i _, a:l 5+;e(—oo,2)u[7,oo)
4a = 2 Paragraph for Question 115 to 117
B 2
AC=3 = -2 =3=b=6a w000
2a C=]0 -3x 0
1 0 0 4
b:6_ = |b=3 -
2 300 100 200
5 D=0 30/ -/010=]|020
b*—dac=—4 004 (001 |00 3
1 13 M T
s-alg)e=-4 = |ooF 2 00
1
1 — -
109. atbte= +3+ =10, br=10750
0 0 1
110. ao=b+ Va+rc =3+J7 & P=3-7 L 3]
a+pP=6ap=2 1 0 0 iZ 0 0
Equationis x> - 6x +2=0 2 2
1 1
111, gx)=x>+5x-6=(x+6) (x-1) Y=|0 3 0| +|0 o7 0+ ....
g4 =-10 & g0)=-6 1 1
00 = 0 0 -
L 3] L 3% ]
(infinitely many terms)
| -4 -5/2 O|/1 _ _
I | 1
-6 - —
N 2. o o
-49/4 1_1
49 2
g(x) . :——atX:—E 1
min 4 2 2
49 Y= 0 =5 0
Range of g(x) is {—T,—6} )
1
Paragraph for Question 112 to 114 0 0 3
1
112. %SXS% = gz%z% = 62%25 | 1_§_

14
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Paragraph for Question 118 to 120
118. Ans. (C)
v(x) =n(x + 1)2x 1 + th{(x + 1)?> - x?}

=n(x+1)2+7hQx+1) ... )
also 271 = nx*h
T (ii)
X

from (i) and (ii)

2
00 1/2 | V0O = (x + 12 + 28 23+ 1)
f (x) = 3x> — 3x + 4 {Trace of matrix C} X
o(x) = 3% ~3x+4, x>0 - n{(x+1)2+%+2_27}
-3x*-3x-4, x<0 X

a=1,b=54,c=27

ab .
115. 13/4 v o =  option (C)
-1/2 119. Ans. (A)
! 1/2 54 54
P ~ V(%) :n{Z(X+1)————}
Y= hy\( 15/ 2
4 3 _ _ 3 _
zzn{x + X 327x 27}:2n{x (x+1) 327(x+1)}
X X
\ (x+1)(x - 3)(x* +3x+9)
=2n
13 N X
116. Range of f(x) is |:ij -+ -
13 RS
4 at x = 3 function has global minima
) | 1 (13 ) at x = 3, h = 3 from equation (i)
°. - = - _— — | — T
cos~!cos (a) = cos™! cos i 4 120. Ans. (B)
— o - 13 On the basis of sign scheme of v'(x) in Q.10
4 graph of v(x) is as shown below.
5
117. Let t(x) = sec’! (h(X) +Zj \/
0 < h(x) < -2 \ ., ;

54 T o 3
—0 < h(x) + 7 < -2 '

from figure it s clear that the equation v(x) =0
has 2 roots.

Paragraph for Question 121 to 123
121. Ans. (A)
ydx(e* — e™*) = (e* + e ¥)dy

o (n 2n e*—e ™ dy
from graph the range of t(x) is 573 |- =

et +e "y

15
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In(e* +e™) = tn(ky) , where k is a constant fx) —x.f'(x) = g(x) - x.f(x)

e* +e = ky F'®=xf"x)-f'®)=gx-xf'x)-fX)
y = f (x) passes through (0, 2) =X =0 = f'x)=fx)+c
k=1 w f'0)=1and f(0) =0 = c=1
F )= e 4 o = f(X0)=fX) +1 = f(0) =kex-1
200 = o6+ e LTO =0kt = g =
1 <g(x) <o ) )

122. Ans D) yy=e~landy, = [e'dt=e* —x-1

y = log, [x—lj+llog4 {(16)[){—1}2} e 0 o2

1 4) 2 4 = required area = HyQ - y1|dX =5
0
= log, [x —lj +1-log, [x —lj 125. Ans. (C)
2 4 a 4 X
) ) y, =X — x-1
1 B NV v =X—Z
y=1vx>- =l — e -x-1 1
4 / = Lt 5 —
1 x—0 % 2
, 11
A=| [y +Z_Zjdy >« | 127. Ans. (D)
01 Yi—-Y.=k=>x=k
=3 = only one point of intersection
1
123. Ans. (B) 'y Paragraph for Question 127 to 129
127. Ans. (A)
dy d
\ //y_“e Y+y-x=2 = gl
oz | dy__1
: : y=1 dx  2y+1
5 put x=4 = y=2,-3
=7 1
Yye| —o, _E - y = —3
I(ex+e’ —1)dx=4—£n4+%—{‘/€ dy] 1 1
174 € = dx|, 2y+1|_, 5
X _paX_ vy —4_ i _4 2
= (e*—e*—x),=4 €n4+3/g {e Now (1+29)d—§+2[ﬂj 0
dx dx
= e—ei—a-Yer oot 2
metma-Veromty a2 2
1 e = dX2 o 125 = f (4) 125
_ _ - _ 4
=4-ma+ e 128. Ans. (B)
X) is inverse of f (x

= ea—e‘a—a+l:4—€n4 = a=/n4 g() i J &

4 interchanging x and y, we get

Paragraph for Question 124 to 126 %% +x—y =2 where y = g(x)

Let points on both the curves be (x, f(x)) & (x, ' '

h _ = gx)=2x+1 = g(2)=-13

8(x)) where g(x) =y, 129. Ans. (D)

f&x) —mx= g(x) — myx

where m; = f '(x) and m, = g'(x) =

fx)

h(x) is mirror image of f (x)in y = —%

16
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foo+ht) 1
2

2

= = fxX)+hx)=-1

= f'®)+h"(x)=0 V¥ xe[_%wj

Paragraph for Question 130 to 132

130. Ans. (A)
The condition for polynomial Ax*+ Bx + C
having both roots on opposite sides of given
number 'd" is

A.f(d)<0

= 4f(1)<0

= 44 -4a+a2-2a+2)<0
= a2-6a+6<0

6++36-24 _3+./3

critical points of a are, >

= 36(3—\/5, 3+\/§)

131. Ans. (©C)

—a+a’2-2a+2=0

4
9
2 _ —=0
= a 3a+4
) ;
= a——| =0 = a=_
2 2
Now 1+—+i+ ...... oo_L:L:j;
a’ 1 2
1I-— 1-=
a 3
132. Ans. (B)

For a = 2, thef(x):4x2—8x+2
=4x>-8x+4-2
=2x-2)2%-2

hence minimum value is —2.

Paragraph for Question 133 to 135
133. Ans. (D)

Z[XZ +i2j+k[x+lj+22 =0
X X
1
Let x +—=t
X

202 -2)+ kt+22=0
= 22 +kt+18=0
t>2o0r t<2

\\_//2 N \\_//
2
I I
s
I
134. Ans. (D)
\_2 [/ \_ 2 /

). f@2)<0
135. Ans. (A)
Dof2t2 +kt+18=01is < 0
= k¥-144<0
= ke (-12, 12)

,2\/2

or

136. Ans. (A)—=> (R,S); B)—> (P, R); (C) = (Q);
D) > (P, R)
X2 —7x+12
JO0=% 18x+ 28
1 1[x2-7x+12
f<X>—§=§{m‘1}
_ l{7x+12+9x—14_1}
2 x? —9x +14
{ 2x -7 } __ x-1
(x-7)(9-2) (x=7)x-2)
_ (x=4)(x-3)
f = -2
(A) If3<x<4
f(x) —%<0 = fxX)< ¢
& f(x)>0 (1, )
B) Ifl<x<?2
f(x) —% >0 = fx)> 5
& fx)>0 (p,1)
C If 4<x<7
f(x) —% <0 = fx)<5
& f(x)<0 (Q
D) Ifx>7
f(x) —% >0 = f(x)>%
& fx)>0 (p,1)

17
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137. Ans. (A)—>(Q); (B)—>(P, R); (C)—»(P); A? :{3 —4}{3 —4}: {5 —8}
(D)—>R) 1 -1)|1 -1 2 -3
1 9
AX +y+2z= 32_1313:?5
X+Ay+z=»A =2 2 0 1
X+y+iz=\ 0 10 1
L1 1 111 A :{5 —8}{3 —4} _ {7 —12}
A=l1 % 1l=(+2f1 2 1 2 3t -1 3 5
11 2 11 2 121
B°={23 4
0 1-2 0 0 1|
A=(+2)0 »-1 1-2 .
9 -16 11 -20
A* = -A°
11 A {4 -7 {5 -9 }
A= (L+2)h-1)?
1 11 (A) Zax—a+a+ ...... +a,
K=1
A=l o =3 -D1-A); A= =34+5+7+9+11=35
A1 .
vo11 (B) Xbx=b+b,+b=-1-3-5=-9
K=1
1 % 1=0=-1"; .
12 2 (C) 22X =X, + X, + e e
K=1
»11 1
A=l A A =(-17 A+ 1) U S foo = —2—=1
11 22 T2 22 -1
(A) Fori=1 2
A=A =A =A =0 & all the three (D) ZVK=YI+}’2 ..... +Y,= 11441
equations become identical so number of ! 10 times
solutions is infinite. =10
139. Ans. (A)—>(R), (B)=>(Q), (C)—>(P), (D)—>(S)

138.

(B) ForA=1

butA=-2 thenA=0&A, Ay, A #0
= No solution
andif L #-2then A=0

= unique solution

forA#1, A #-2

A # 0 = unique solution

A=-2

A=0and A A A, # 0 = No solution
Ans. (A)—>(R); (B)—>(P) (O)=>(S); (D)—>(Q)
PP=1

R, =P'(PAP")(PAP").......(PAP")P
=(P'P)A(P'P).......A(P'P)

MADA........... A = AA

©

(D)

Slmllarly T, =B

(A)

(B)

LHS of given equation is f '(x) where
F&x)=&-Dx-2)x-3)x-4)

f (x) is continuous & derivable and
=12 =

f'(x) = 0 has atleast one root in
(1, 2) similarly f '(x) = 0 has atleast one
root in (2, 3) & (3, 4)

f ' (x) is a cubic function hence it

has exactly one real root in (1, 2),

(2,3), 3,4

g(x)—2f[ ]+f(6 x%)

X2
oo {2 )0

18
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2
X
7>6—x2 = x<-2o0r x>2

2
for X7>6—x2

Z)-r6-x)

{~ f"(x)>0= f'(x) is increasing}

= gx)>0Vvxe2 o) = a=2
(C) Applying LMVT in [0, 1]

e-1
1-0

=e® for come ¢ € (0, 1)

e+1l=¢ = I +1)=1

mx+c, x<0

(D) f(X)={

e, x>0

for application of LMVT function must
be continuous & derivable in [-2, 2]
fOY=£0) =
fFOo)=f0) = m=1
= m+3c=4

c=1

140. Ans. (A)—>(T); (B)—=>(P); (O)—>(Q); (D)—(T)

(A) Length of subtangent = ‘
\/; + \/g =3

L+Lﬂzoj[ﬂj _ 1
2Hx 2y dx dx J,, 2

v
(dy / dx)

1
Length of subtangent = ‘T/Z‘ =

dy ) 4t-2
(B) [&j T 2t+3
If x=2t=5&2
If y=1t=2&-1
common value of tis 2
dv)y _6
[dxjm 7
(C) [Itis given that da = RdA
a=2Rsin A = da = 2R cosA dA
1
= cosA =5

(D) The number of solutions = number of

(A)

(B)

©)
(D)

142. Ans.

(A)

(B)

intersection points of the curves
e +e* =+/8-%*
e’ +e
272
V8"
22

-242

hence 2 number of solutions.

141. Ans. (A)—>(P); (B)=>(Q); (O)—>(R,S);

(D)—(Q)
(x(x + D2+ x2=3(x + 1)?

2
= X2+[XJ=3
x+1
X 2x?
X — + =
x+1) x+1
<2 Y
+
(x+1}

X2

3

Put t

x+1:
2 +2t=3
XX -1D(x+2)+1=0

X(x+Dx2+x-2)+1=0
X+ +x-2)+1=0

X2 +x=t

, 5+5
X =
2
X—x>=3x+2=0
X = 2 is a factor by hit & trial

& then proceed

(A)—>(P,S); (B)—>(P); (C)—>(T);
D)—>(Q)

Ix+11+Ix-21+1x-31>6

take critical points & solve

[x|-1]<1-x
1-x>0 = x<1
Case-I : x< -1

—-x-1<1-x

= 02 = x<-1

19
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Case-Il: -1<x<0 145. Ans. 9
x+1<1—x Equation the tangent to the curve y = f (X) is
x<0 Y -y)=f"(X-x)
l—x<1—x equation of the tangent to the curve
false

y, =200 = [ fldt is
(C) |X—4|< 3-x -

x2—8x+16<3—x Y -y)=gxX-x)

2 Txr 1320 S Yoy fWK-0
) Given that tangent with equation abscissa in-
= No solution tersects on x-axis
X€9 . y Y
S T T R ™
D) Jx®-4x® +4x-3+/3-x+x2 29 .
X) Y
Jx-3)x* —x +1) +3-x +x* 29 60" 700
Domain x>3 & x<3 S _ )
= X = 3 % f(X)
it satisfy g'x) _ fx)
143. Ans.9 alx)  flx)
(A _ 5)A +10A-10 Integrating bOth Sides we get, /I’lg(X) = /I‘lf (X) +C
2A%+A =20 o = /n[@]— = )=kf(
= A2+5A—10=28A+ 14A — 280 A 9 = ks (x)
27A>4+9A-270=0 = g0)=kf(0)= k=1/3
9 x
= A +A =55, -27(A +A)=9. g(x) = jf(x)dx
144. Ans. 8 -~
n> e+l (+2) kf(x) = [ fx)dx
f(n) == |{(n+1? (n+2)? (n+3) ' -
n+2?2 (m+372 (n+4)? kf(x) = f(x)
f'(x)
C,—» C-C,C,—» C-C, 3
2n+1 2n+3 (n+2)? mf(x) = 3x + ¢
=—|2n+3 2n+5 (n+3)? s
2n+5 2n+7 (n+4) F ) =he

1 =A{- curve passes through (0,1)}

C,— C-C
= fx=e*

1 2n+3 (n+2)7°
=21 2n+5 (n+3) o f:“f(3)—9
1 2n+7 (n+4) 6. Ans.3
4-m+m
R,>R -R, R, >R,-R, a=——p—=2
1 2n+3 (n+2)° pod6-2nt2n) g
=2|0 2  2n+5 2
0o 2 on+7 c=10-3n+3n+2=12

d=5{2n-2n-5)} =25

=2 {4n+14—4n—10) =8 F(X) =25 — 9% + 12X + 25
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+ - +
f'x)=6x-2)(x-1) =
from graph
p=2 W
Ans. 2 AN
f, fiode = ]
Differentiating w.r.t. X, we get
fx)1+x)=x = fx) 2 » Which is an
odd function.

9 3
Now J-n/4 f(x)+x _Z( +x+1C1X

COS X

X 9 3
—+X —X +X
= IHM 1+x* 3 dx+J'ﬂ/4 sec? xdx
-n/4 Ccos” X -n/4

=0+2
Ans. 1

f'x) =ax’ + x + cos’x >0 V x e [1, 3]
=  f(x) is increasing function

= Difference between maximum &
minimum value = f (3) — f (1)

1
(at +t+cos t)dt - J‘(at3 +1t+cos? t)dt

o'—.w

0
4 2 . 3 4 .
_latt ottt sin 2t lat” t_+£ sin 2t
4 2 4 o 4 2 2 4 0
— 202 + 4 + 1+sm6£—lst
=20a+ 5 +sinl cosl cos4d= a=1

149.

Ans. 4

Here 2a+2b =/ i.e.a+b:§

Area (A) of rectangle ABCD = AB x BC
= (AP + PB)(BQ + QC) = (b sin0 + a cosO)(a
sinO + b cosO)

2 2
:ab+(a +b)sin29
2 2 2
A<abr 32 o Am:(a;b) - 32
4 r=16
—=320r (=
8
D R C
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