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COMPOUND ANGLE

T T

For any 0 € [ZEJ , the expression

3(sin® — cos0)* + 6(sinO + cos0)? + 4sin0
equals :

(1) 13 — 4 cos®0

(2) 13 — 4 cos*0 + 2 sin?0cos20

(3) 13 — 4 cos?0 + 6 cos*0

(4) 13 — 4 cos?0 + 6 sin?0cos20

The value of 0052_72'0052_72' ..... -cosz—ﬁ)-sinz—ﬁ)
is:
(1 - @)+

256 2

512 1024

| I
Let f (x) = E(smk X + cos*x) fork =1, 2,
3, .... Then for all x € R, the value of
f,(x) — f4(x) 1s equal to :-

N P L
my5 @5 G @3

The maximum value of 3cos6+5sin (9 — %) for

any real value of 0 is :

o i

OO RVIT I ) (4) V34

If cos(oc+B)=§,sin(oc—B) =% and

O<a,P< % , then tan(2a) is equal to :

21 63
M @
33 63
OF ) 1

6.  The value of cos*10° — cos10°cos50° + cos*50° is
3
(1) E(1+COS200)
3
@
3) 3 +c0s20°
4
3
@ 3
7.  The value of sin 10° sin30° sin50° sin70° is :-
1 1
M 3¢ @) 3
1 1
3 15 ) 1
QUADRATIC EQUATION

1. Let a and B be two roots of the equation
x2 + 2x + 2 =0, then a!® + B15 is equal to :
(1) 512 (2)-512  (3)-256 (4) 256

2.  If both the roots of the quadratic equation
x2 —mx + 4 =0 are real and distinct and they
lie in the interval [1,5], then m lies in the
interval:

(1) 4.5) 2) (34
(3)(5,6) 4 (=5.-4)

3.  The number of all possible positive integral
values of o for which the roots of the quadratic
equation, 6x2—11x+o = 0 are rational numbers
is:

(12 25 (3)3 4) 4
4. Consider the quadratic equation

(c=5)x2-2cx + (c—4) =0, c#5. Let S be the set
of all integral values of ¢ for which one root
of the equation lies in the interval (0,2) and its
other root lies in the interval (2,3). Then the
number of elements in S is :

(111 (2) 18 (3) 10 4) 12

4
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The values of A such that sum of the squares of
the roots of the quadratic equation,

x2 + (3 —A) x +2 = A has the least value is :

4
(12 (2) 9

15
OF 1

If one real root of the quadratic equation
81x2 + kx + 256 = 0 is cube of the other root,
then a value of k is

(1)-81 (2) 100 (3)-300 (4) 144
Let o and B be the roots of the quadratic
equation

x2sin® —x (sin ® cos O+ 1) +cos 6 =0

& L D)

(0<0 <45, and ou< . Then D,| &" + 5 )
n=0

is equal to :-

| 1 N 1

1) 1-cosO 1+sin0

’ 1 N 1

) 1+cos®O 1-sin0

1 B 1
1—cosO 1+sin0

3)

1 B 1
1+cos® 1-sin0

“4)

If A be the ratio of the roots of the quadratic
equation in X, 3m2x2+m(m-4)x+2 = 0, then

1
the least value of m for which A +x =1,is:

(H)2-43 (2) 4-32
(3) 242 4) 4-23

The number of integral values of m for which
the quadratic expression.

(1 +2m)x% — 2(1 + 3m)x + 4(1 + m), xeR,
is always positive, is :
(1) 8 2)7

(3)6 43

10.

11.

12.

13.

14.

15.

If o and B be the roots of the equation
x2 —2x + 2 = 0, then the least value of n for

which (EJ =11is:
p
(2 2)3
3)4 “4)5
The sum of the solutions of the equation
‘\/;—2‘+\/;(\/;—4)+2=0, (x>0) is equal
to:
(H4 29
3)10 4)12
The number of integral values of m for which
the equation

(1 +m?)x?>—2(1 +3m)x + (1 + 8m) =0
has no real root is :
(1) infinitely many
3)3

(2)2

41

Letp, q € R.If 2 —./3 isaroot of the quadratic
equation, X + px +q =0, then :

)@ +4p+14=0 2)p°-4q-12=0
B)q-4p-16=0 @A p°-4q+12=0
If m is chosen in the quadratic equation (m? +
1) x2 — 3x + (m? + 1)2 = 0 such that the sum

of its roots is greatest, then the absolute
difference of the cubes of its roots is :-

(1) 83 (2) 43
3) 1045 4) 85

If o and B are the roots of the quadratic
T
equation, x2 + xsin® —2sind = 0, 6 ¢ [OEJ ,

a12+B12
then (a—12+B—12)(a_B)24 is equal to :

26 212
(D (sine+8)12 2) (sinG—S)6

212 212
€) (sin9—4)12 ) (sin9+8)12
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SEQUENCE & PROGRESSION

1.

If a, b and c be three distinct real numbers in
G. P. and a + b + ¢ = xb, then x cannot be :

(D4 (2)-3 (3)-2 4)2
30
Leta, ay,......... a3 beanA. P, S = Zai and

15 -
T=D3uy.If ag =27 and S — 2T = 75,
i=1

then a, is equal to :
(1) 57 (2) 47 (3)42
The sum of the follwing series

9(12+22+32) 12(12+22+32+42)
+

(4) 52

1+6+
9
15(12 +2? +....+52)
+ +....up to
11
15 terms, is:
(1) 7820 (2)7830 (3)7520 (4)7510

Let a, b and ¢ be the 7th, 11t and 13t terms
respectively of a non-constant A.P. If these are
also the three consecutive terms of a G.P., then

a .
o s equal to:

3 @4 (2 @5

The sum of an infinite geometric series with
positive terms is 3 and the sum of the cubes of

27
its terms is E . Then the common ratio of this

series is :

4 2 2 1
my @7 B35 @3

Leta, a,, ..... ,aobeaGPIf A _ 25, then
a‘]

a
— equals :
a'5

(D253 @455 3)5* 4)5°

If 19th term of a non-zero A.P. is zero, then its
(49th term) : (29th term) is :-

(1)3:1 2)4:1
3)2:1 41:3

8.

10.

11.

12.

13.

14.

Let x, y be positive real numbers and m, n

positive integers. The maximum value of the
. x"y" .

expression A+ (1+y™) is :-

m+n

1 1
O @) 5 3) 41

6mn
The product of three consecutive terms of a
G.P.is 512. If 4 is added to each of the first
and the second of these terms, the three terms
now from an A.P. Then the sum of the original
three terms of the given G.P. is

(36 24 (332 @28
142+43+...+k
LetS, = M%

5
If S;+S3+....+Sj, ZEA ,then Aisequal to:

(1)303 (2)283 (3) 156 (4) 301

If sin4(x+4cos4B+2=4\/5sinotcosB;
o, pe[0,n] ,then cos(a + ) — cos(a — B)

is equal to :

(1o 2 2 -1 4 2

If the sum of the first 15 tems of the

3V (1Y (Y s (.3
ies| — 1— 2— 3 3=
56“65(4) +( 2) +( 4) " { 4) s
equal to 225 k, then k is equal to :

(Ho (2)27 (3) 108

The sum of all natural numbers 'n' such that
100 <n<200and H.C.F. 91,n)>11is:

(4) 54

(1) 3221 (2)3121
(3) 3203 (4)3303
20 1
The sum Zk§ is equal to-
k=1
3 11
1) 2=57 2 25w
11 21
3) -5 4275




15.

16.

17.

18.

19.

20.

JEE (Main) 2019 Topicwise Test papers ALLEN .
If three distinct numbers a,b,c are in G.P. and s 3 3 33
the equations ax” + 2bx + ¢ = 0 and 21. The sum 1 + "+27 1"+27+3
dx? + 2ex + f =0 have a common root, then 1+2 1+2+3
which one of the following statements is
correct? P+22 433 +..415° 1
(1) d.e.f are in A.P. 1+2+3+...+15 _5(1+2+3+""+15)]
de
(2) zgf are in G.P. (1) 1240 (2)1860
3) 660 4) 620
def 3) “)
3) 2 b drem A.P. 22. Leta, band cbein G. P. with common ratio
(4) d,e,f are in G.P. 1
Let the sum of the first n terms of a non- T, where 2.2 QRIS 2" If 3a,7band 15¢
constant A.P., a;, a, a; ... be are the first three terms of an A. P, then the 4th
_7 . . .
50n + n( )A , wherre A is a constant. If d term of this A. P. is :
is the common difference of this A.P., then the (1) % a 2)a
ordered pair (d, a) is equal to
(1) (A, 50+46A) (2) (A, 50+45A) ; 9 "
(3) (50, 50+46A)  (4) (50, 50+45A) ) 32 ) 5a
If the sum and product of the first three term | 23. If o and B are the roots of the equation
in an A.P. are 33 and 1155, respectively, then 375x2 — 25x — 2 = 0, then
a value of its 11t term is :- o iBr ) It
limY o +1i is equal to :
(1) 25 ()25 fim 2, &+ lim 2, d
21 29 1 7
3)-36 4) =35 — — — —
3) @ W Vi O @i
The sum of the senes'l +2X3+3X5+4 X | 24 LetS, denote the sum of the first n terms of an
7+.... upto 11 (CuElEe APIfS, = 16 and Sg =48, then S, is equal
(1) 915 (2) 946 to -
(3) 945 (4)916 (1)-320 (2)-260 (3)-380 (4)-410 %
The sum 25. If a;, a,, aj,..... are in A.P. such that %
3x13 5><(13 +23) 7><(13 10} +33) a; + a; + a;4 = 40, then the sum of the first %
12 - 12 +22 2+2243> U 15 terms of this A.P. is : 3
upto 10t term, is : (1) 200 (2) 280 i
(1) 660 (2) 620 f—
(3) 680 4) 600 (3) 120 ) 150 i
If aj, a,, a3, ......... , a, are in A.P. and 26. If a,f and y are three consecutive terms of a 2
a +ag+a;+ e + a,, = 114, then non-constant G.P. such that the equations &
a, +ag +a;; +a1s equal to : oax? +2Bx +y=0and x> + x — 1 = 0 have 2
(1) 38 (2) 98 a common root, then a(f +y) is equal to : g
(3)76 (4) 64 WPy @0  Poay  @op ]
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TRIGONOMETRY EQUATION

1.

Ifo<x<Z , then the number of values of x for

which sin x-sin2x+sin3x = 0, is

(2 )1 (33 4) 4

The sum of all values of 0 e (Ogj satisfying

sin20+cos”* 20 =% is :

M3 @)~

OF @ 7

Let S = {0 e [-2m, 21t] : 2c0s°0 + 3sin0 =0}
Then the sum of the elements of S is

H= @n  Gw @

All the pairs (X, y) that satisfy the inequality

24/sin® x - 2sinx +5 . <1 also satisfy the

T

4sin' y

eauation.
(1) sin x = Isinyl (2) sinx=2siny
(3) 2lsinx| = 3siny (4) 2sin x = siny
The number of solutions of the equation
1+sin*x =cos?3x, x € [—S—R, 5—71} is :

22
(15 (2)4 (3)7 (4)3
Let S be the set of all a € R such that the
equation, cos2x + asinx = 2o — 7 has a
solution. Then S is equal to :

2,61 @37 GR (4) [1,4]

SOLUTION OF TRIANGLE

1.

If 5, 5r, 512 are the lengths of the sides of a
triangle, then r cannot be equal to :

3 @ =

® > @

2.

With the usual notation, in AABC, if

ZA+/B=120°, a=3+1 and b=+3-1,
then the ratio ZA: /B, is:

H7:1 25:3 (3)9:7 “#3:1

In a triangle, the sum of lengths of two sides
is x and the product of the lengths of the same
two sides is y. If x2 — ¢ =y, where ¢ is the
length of the third side of the triangle, then the

circumradius of the triangle is :

y C
OF @5
()3 ()2y

. b+c c+a a+b .
Given TR ST for a AABC with

) cosA cosB cosC
usual notation. If o B =

, then
the ordered triad (a, 3, y) has a value :-

(1) (3,4,5)
(3) (7, 19, 25)

(2) (19,7, 25)
4 (5,12, 13)
If the lengths of the sides of a triangle are in
A.P. and the greatest angle is double the

smallest, then a ratio of lengths of the sides of
this triangle is :
(1)5:9:13 2)5:6:7
3)4:5:6 4)3:4:5

The angles A, B and C of a triangle ABC are
inAP.anda:b=1: .3.If c=4 cm, then

the area (in sq. cm) of this triangle is :

2

(1) 43 @ 5
4

(3) 243 @5
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HEIGHT & DISTANCE

Consider a triangular plot ABC with sides
AB=7m, BC=5m and CA=6m. A vertical
lamp-post at the mid point D of AC subtends
an angle 30° at B. The height (in m) of the
lamp-post is:

() 743 @ 23
3 321 4) 221

If the angle of elevation of a cloud from a point
P which is 25 m above a lake be 30° and the
angle of depression of reflection of the cloud
in the lake from P be 60°, then the height of
the cloud (in meters) from the surface of the lake
is:

(1) 42 (2) 50

(3)45 4) 60

Two vertical poles of heights, 20m and 80m
stand a part on a horizontal plane. The height
(in meters) of the point of intersection of the
lines joining the top of each pole to the foot of
the other, from this horizontal plane is :

(12 (2) 15

(3) 16 (4) 18

Two poles standing on a horizontal ground are
of heights S5Sm and 10 m respectively. The line
joining their tops makes an angle of 15° with
ground. Then the distance (in m) between the
poles, is :-

1) %mﬁ) (2) 5:3+1)

3) 52+3) (4) 103-1)

ABC is a triangular park with AB = AC =100
metres. A vertical tower is situated at the
mid-point of BC. If the angles of elevation of

the top of the tower at A and B are cot™! (3\/5 )
and cosec™! (2\/5 ) respectively, then the height

of the tower (in metres) is :

100
M1ovs @55z (320 4 25

A 2 m ladder leans against a vertical wall. If the
top of the ladder begins to slide down the wall
at the rate 25 cm/ sec., then the rate (in cm/sec.)
at which the bottom of the ladder slides away
from the wall on the horizontal ground when
the top of the ladder is 1 m above the ground
is :

25
&5 @5

3
The angle of elevation of the top of vertical

(1) 253 (2)25

tower standing on a horizontal plane is
observed to be 45° from a point A on the plane.
Let B be the point 30 m vertically above the
point A. If the angle of elevation of the top of
the tower from B be 30°, then the distance (in
m) of the foot of the tower from the point A is:

(1) 15(3-3) (2) 15(3+3)
(3) 15(1++3) (4) 15(5-3)

DETERMINANT

The system of linear equations.
X+y+z=2
2x +3y+2z=5
2x +3y+(@2-1)z=a+1
(1) has infinitely many solutions for a = 4
(2) is inconsistent when lal = /3
(3) is inconsistent when a = 4
(4) has a unique solution for lal = /3
If the system of linear equations
x4y+7z=¢g

3y-5z=h
2x+35y-9z=k
is consistent, then :
(Hg+h+k=0
2)2g+h+k=0
B3)g+h+2k=0
4 g+2h+k=0
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3.  If the system of equations
viz =5 a-b-c 2a 2a
X =
S 8§ If| 2b b-c-a 2b |=(atb+o)
Xroyror = 2c 2c c—a-b
x+3y+oz = B3
has infinitely many solutions, then f—o equals: (x+a+b+c)’ , x#0anda+b+c=0,then
(1) 5 (2) 18 (3) 21 (4) 8 X 1S equal to :-
4. LetdeR, and (1)-(a+b+c) (2)2(a+b+c)
(3) abc 4) 2(a+b+c)
-2 4+d (sin®) -2 9.  Anordered pair(a.,p) for which the system of
A= (sin©)+2 d , linear equations
5 (2sin0)-d (-sin0)+2+2d (14+o)x + By+z =2
.. ) ox+(1+B)y+z =3
0<[0,2n]. If the minimum value of det(A) is ox+By+2z =2 has a unique solution is
8, then a value of d is : yrer= d
(1) (1,-3) (2) 3,1
(-7 @ 2(V2+2) (3)(2.4) (4)(4,2)
10. The set of all values of A for which the system
3)-5 4) 2(\/5 + 1) of linear equations.
5. Letaa,a,, ...., 3,0 be in G.P. with a; > 0 for X =2y = 2z= Ax
i=1,2,..., 10 and S be the set of pairs X +2y+z=ALy
(r,k), r, keN (the set of natural numbers) for X-y=Az
log,ala} log alal log alal has a non-trivial solution.
which [log_ajal log_ ala; log, alal|=0 (1) contains more than two elements
log.ajay log,aga, log, azay, (2) is a singleton
Then the number of elements in S, is : (3) 1s an empty set
(1) Infinitely many (2)4 (4) contains exactly two elements
3)10 42 11. The greatest value of ¢ € R for which the
6. The number of values of 0(0,7) for which system of linear equations
the system of linear equations x—cy—cz=0
x+3y+7z=0 cx—y+cz=0
—X+4y+72=0 cx+cy-z=0
(sin 30)x + (cos 20) y +2z =0 has a non-trivial solution, is :
has a non-trivial solution, is : 1) % 2)-1
(I)One  (2) Three (3)Four (4) Two
7.  If the system of linear equations 3)0 42
X +2y+3z=a 12. If the system of linear equations
3x-y+5z=>b x-2y+kz=1
2X+y+z=2
x—-3y+2z=c
3x-y-kz=3

where a, b, ¢ are non-zero real numbers, has
more then one solution, then :
()b-c—-a=0 2)a+b+c=0
B)b+c—-a=0 @b-c+a=0

has a solution (x,y,z), z # 0, then (x,y) lies on
the straight line whose equation is :
M)3x-4y-1=0 (@2)3x-4y-4=0
B3)4x-3y-4=0 A 4x-3y-1=0

4
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14.

15.

16.

17.
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If the system of equations 2x + 3y —z =0, x
+ky —-2z=0and 2x —y + z =0 has a non-

trival solution (x, y, z), then XY 20k s
y z X

equal to:-

3 1 1
my @4 5 @y

X sin® cosO
IfA, = —sin® —x 1 and
cos0 1 X

X sin20 cos20
A, =|-sin20 —x

T
all 0€ [OEJ :

(1) A; = A, =x (cos 20 — cos 40)

(2) A +A, =-2%°

B)A, - A, =-2x3

A A+ A, =23 +x-1)

Let A be a real number for which the system

, x =0 then for

of linear equations

X+y+z=6

AX + Ay —Az =A -2

3x+2y—-4z =-5

has infinitely many solutions. Then A is a root
of the quadratic equation.
(HA2-31-4=0 @2)A2-1-6=0
B) A2430-4=0 @DHA+r-6=0
The sum of the real roots of the equatuion

x -6 -1
2 3x x-3]=0 . .
, s equal to :
-3 2x x+2
(16 2)1 30 4) -4
A value of 6 € (0, n/3), for which
1+cos’® sin’0 4cos60
cos’®  1+sin’0  4cos60 [=0,1s:
cos’ 0 sin0  1+4cos60
T T T T
Mo, @ @5 @

18.

If [x] denotes the greatest integer < x, then the
system of linear equations [sinB] x + [-cosB]y=0

[cotB]x +y =0

(1) have infinitely many solutions if
T 2n n
Oe| —.— |U| T,—
BT
T 2n

(2) have infinitely many solutions if 0 € [E?j

n
and has a unique solution if 0 € [Tt?j
(3) has a unique solution if 0e [g%j and

have infinitely many solutions if 6 e [n, %j

T 21 T
(4) has aunique solution if 0 € [E?j U [n?j

STRAIGHT LINE

Consider the set of all lines px + qy +r=0such
that 3p + 2q + 4r = 0. Which one of the
following statements is true ?

(1) The lines are all parallel.
(2) Each line passes through the origin.

(3) The lines are not concurrent

31

(4) The lines are concurrent at the point [Z ) Ej

Let the equations of two sides of a triangle be
3x =2y + 6 =0 and 4x + 5y — 20 = 0. If the
orthocentre of this triangle is at (1,1), then the
equation of its third side is :

(1) 122y — 26x — 1675 = 0
(2) 26x + 61y + 1675 = 0

(3) 122y + 26x + 1675 =0
(4) 26x — 122y — 1675 = 0

and April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee[Main)_Jan



and April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee[Main)_Jan

P(-3, 4) is such that its intercepted portion
between the coordinate axes is bisected at P,
then its equation 1is :
MHx-y+7=0
3)4x+3y=0

(2) 3x—-4y+25=0
(4)4x -3y +24=0

. ALLEN JEE (Main) Examination-January & April 2019
3.  LetSbethesetofall triangles in the xy-plane, | 11. If acircle of radius R passes through the origin
each having one vertex at the origin and the O and intersects the coordinate axes at A and
other two vertices lie on coordinate axes with B, then the locus of the foot of perpendicular
integral coordinates. If each triangle in S has from O on AB is :
area 50sq. units, then the number of elements (1) (x* + y»)? = 4Rx?%y?
in the set S is: (2) (x2 + y)(x +y) = R%&xy
M9 @18 (332 @36 (3) (x2 + y2)? = 4R2x%y?
4. If the line 3x + 4y — 24 = 0O intersects the (4) (?(2 +y = 4‘R2x2.y2 .
o Aund s e | 12 AT g ne s 5 15 b
B, then the incentre of the triangle OAB, where only in :
O is the origin, is (1) Istand 2nd quadrants
(DG4 @22 B4 @)@3) (2) 4 quadrant
5. A point P moves on the line 2x — 3y + 4 = 0. (3) 1st, 2nd and 4th quadrant
IfQ(1,4) and R(3,-2) are fixed points, then the (4) 1stquadrant
locus of the centroid of APQR is a line : 13. Suppose that the points (h,k), (1,2) and (-3,4)
) lie on the line L;. If a line L, passing through
(1) parallel to x-axis  (2) with slope 3 the points (h,k) and (4,3) is perpendicular to
3 L, then k equals :
(3) with slope 5 (4) parallel to y-axis h
6. TVYO vertices of a‘triangle ar‘e ‘(0,2) an‘d (4,'3). 1) 3 ) 1 (3) 1 4)0
If its orthocentre is at the origin, then its third 7 3
vertex lies in which quadrant ? 14. Slope of a line passing through P(2, 3) and
(1) Fourth (2) Second (3) Third (4) First intersecting the line, X + y =7 at a distance of
7. Two sides of a parallelogram are along the 4 units from P, is
lines, x + y=3and x —y + 3 =0. If its diagonals NG -5
intersect at (2,4), then one of its vertex is : (1) NG 2) =5
26 @EDH G5 @BHEG6)
8. Ifin a parallelogram ABDC, the coordinates 1-47 J7-1
of A, B and C are respectively (1, 2), (3,4) and ) 1++/7 “) J7+1
(2,5), then the equation of the diagonal AD is:- 15. If the two lines x + (a — 1) y = 1 and
(1) 5x+3y-11=0 (2) 3x -5y +7=0 2x + a2y = 1(aeR — {0, 1}) are perpendicular,
3)3x+5y-13=0 4)5x-3y+1=0 . L . .
. . . then the distance of their point of intersection
9. If the straight line, 2x-3y+17 = 0 is from the origin is -
perpendicular to the line passing through the
points (7, 17) and (15, B), then 3 equals :- ) 5
@ < @7 G- ®& \f
M5 O-F OF @5 ° s
10. If a straight line passing thourgh the point 16. A rectangle is inscribed in a circle with a

diameter lying along the line 3y =x + 7. If the
two adjacent vertices of the rectangle are (-8,
5) and (6, 5), then the area of the rectangle (in
sq. units) is :-

(1) 72 (2) 84

(3) 98 4) 56

4
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The region represented by Ix—yl <2 and
Ix+yl < 2 is bounded by a:

(1) square of side length 2+/2 units
(2) rhombus of side length 2 units

(3) square of area 16 sq, units
(4) thombus of area 8 /> sq. units

Lines are drawn parallel to the line 4x —3y +2=0,

. 3 .
at a distance 5 from the origin.

Then which one of the following points lies
on any of these lines ?

5 [1 lj

@D\23

)
D73

el
G373 2 A
The equation y = sinx sin(x + 2) — sin?(x+1)
represents a straight line lying in :
(1) second and third quadrants only
(2) third and fourth quadrants only
(3) first, third and fourth quadrants
(4) first, second and fourth quadrants
A straight line L at a distance of 4 units from the
origin makes positive intercepts on the coordinate
axes and the perpendicular from the origin to this
line makes an angle of 60° with the line
x +y =0. Then an equation of the line L is :

(1) (VB+1)x+(\3-1)y=82
@) (V3-1)x+(\3+1)y=8v2

(3) V3x+y=8

(4) x +3y =8

A triangle has a vertex at (1, 2) and the mid
points of the two sides through it are (-1, 1)
and (2,3). Then the centroid of this triangle is :

1 1
o[5) ®(32)
7
ofz) el

’

UJ|>—~
W | W

CIRCLE

Three circles of radii a, b, c(a <b < ¢) touch
each other externally. If they have x-axis as a
common tangent, then :

RSN
DE"® %

(2) a,b,careinA. P.
(3) Ja.\/b,\Jc are in A. P.

1 1 1
_:_+_
NN NS
If the circles x2 + y2 — 16x-20y + 164 = r2

and (x—4)2 + (y — 7)? = 36 intersect at two
distinct points, then:

(Ho<r<1 2)1<r<11
B)r>11 @Hr=11

If a circle C passing through the point (4,0)
touches the circle x2 + y2 + 4x — 6y = 12

externally at the point (1, —1), then the radius
of Cis:

(1) /57 (3) 25

If the area of an equilateral triangle inscribed
in the circle, x2 + y2 + 10x + 12y + ¢ =0 is

(2)4 @5

27+/3 sq. units then ¢ is equal to :

(1)20 (2)25 3)13 (4)-25
A square is inscribed in the circle
x2 + y2 — 6x + 8y — 103 = 0 with its sides
parallel to the corrdinate axes. Then the

distance of the vertex of this square which is
nearest to the origin is :-

(1) 13 2) V137 3)6 @) J41

The straight line x + 2y = 1 meets the coordinate
axes at A and B. A circle is drawn through A,
B and the origin. Then the sum of
perpendicular distances from A and B on the
tangent to the circle at the origin is :

(Dé @? (3) 245 @) 45
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7. Two circles with equal radii are intersecting at | 14. If a tangent to the circle x>+ y2 = 1 intersects
the points (0, 1) and (0, -1). The tangent at the the coordinate axes at distinct points P and Q,
point (0, 1) to one of thc? circles passes tbrough then the locus of the mid-point of PQ is
the centre of the other circle. Then the distance 2, .2
. . M x"+y —2xy=0
between the centres of these circles is : D+ 3 16552 = 0
X"+ y —16x7y =
(1 V2 322 @2 3)x2 4yl —dxy2 =0
8. Accircle cuts a chord of length 4a on the x-axis @ X +y2 -2 =0
and passes through a point on the y-axis, distant 15. The common taneent (o the circles x2 4 v2 =
2b from the origin. Then the locus of the centre ) co 5o ange © cirete Y=
of this circle, is :- 4 and x> +y + 6x + 8y — 24 = 0 also passes
(1) A hyperbola (2) A parabola through the point :-
(3) A straight line (4) An ellipse (1) (4, 6) (2) (6, -2)
9. Ifavariable line, 3x+4y—A=0 is such that the 3) (-6, 4) “4) 4, -2)
two circles X2 + y2 - 2x =2y + 1 =0 and | 16. If the circles x2 + y2 + 5Kx + 2y + K =0 and
x.2+y2—18x—2y+78 = 0 are on its opposite 2(x2 +y2) + 2Kx + 3y -1 = 0, (K < R), intersect
sides, then the set of all values of A is the . .
interval :- at the points P and Q, then the line
(D [12,21] (2)(2,17) 4x + 5y — K =0 passes through P and Q for
(3)(23,31) (4) [13,23] :
10. Let C, and C, be the centres of the circles (1) exactly two values of K
x2+y2-2x-2y-2 = 0 and x2+y2—-6x—6y+14 = 0 (2) exactly one value of K
respectively. If P and Q are the points of (3) no value of K.
iptersectif)n of these cir.cles, then the a‘rea (4) infinitely many values of K
(in sq. units) of the quadrilateral PC,QC, is : . . )
()8 2)6 (3)9 (4) 4 17. The line x =y touches a circle at the point
) ) (1, 1). If the circle also passes through the point
11. Let O(0, 0) and A(O, 1) be two fixed points. (1.-3). then its radius is
Then the locus of a point P such that the » —2), LIENL LIS Tadius 18 -
perimeter of AAOP is 4, is: ()32 @3 (3) 22 @2
(1) 8x2-9y2 + 9y =18
(2) 9x2 + 8y2 -8y = 16 18. The locus of the centres of the circles, which
(3) 8x2 +9y2 -9y =18 touch the circle, x2 + y2 = 1 externally, also
(4) 9x% -8y +8y =16 touch the y-axis and lie in the first quadrant, is :
12. The sum of the squares of the lengths of the Dv= . x>0
chords intercepted on the circle, x2 + y2 = 16, 'y rdx 2=
by the lines, x + y =n, n € N, where N is the 2)x = /1+4y ,y=0
set of all natural numbers, is :
(1)320 (2) 160 B)x=1+2y,y20
(3) 105 (4)210
=/ >
13. The tangent and the normal lines at the point @y 1+2x, X2 0
19. If the angle of intersection at a point where the

\/g ,1]) tothe circle x2 +y% =4 and the x-axis
y

form a triangle. The area of this triangle (in
square units) is :

1 2
OF @F

1 4
h3  @F

two circles with radii 5 cm and 12 cm intersect
15 90°, then the length (in cm) of their common
chord is :

120

6
HE O O3 @
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A circle touching the x-axis at (3, 0) and
making an intercept of length 8 on the y-axis
passes through the point :

(1) G, 10) 2)(2,3) (A5 AEG.5)

PERMUTATION & COMBINATION

1.

Consider a class of 5 girls and 7 boys. The
number of different teams consisting of 2 girls
and 3 boys that can be formed from this class,
if there are two specific boys A and B, who
refuse to be the members of the same team, is:
(1) 200 (2) 300 (3)500  (4)350
The number of natural numbers less than 7,000
which can be formed by using the digits
0,1,3,7,9 (repitition of digits allowed) is equal
to:

(1) 250 (2) 374 (3)372  (4)375
The sum of all two digit positive numbers
which when divided by 7 yield 2 or 5 as
remainder is :

(1)1365 (2) 1256 (3) 1465 (4) 1356
Let S = {1,2,3, ...., 100}. The number of
non-empty subsets A of S such that the product
of elements in A is even is :-

(1) 250(250—1) (2) 2100_]

(3) 2°0-1 (4) 2°0+1

There are m men and two women participating
in a chess tournament. Each participant plays
two games with every other participant. If the
number of games played by the men between
themselves exceeds the number of games played
between the men and the women by 84, then
the value of m s :

19 2)11 3) 12 4)7

If nC,, "Cy and "C, are in A.P., then n can be:
(1) 14 2)11 3)9 4) 12
All possible numbers are formed using the
digits 1, 1,2,2,2,2,3, 4, 4 taken all at a time.
The number of such numbers in which the odd
digits occupy even places is :

(1) 175 (2)162

(3) 160 (4) 180

10.

11.

12.

13.

The number of four-digit numbers strictly
greater than 4321 that can be formed using the
digits 0,1,2,3,4,5 (repetition of digits is allowed)
is:

(1) 288 (2) 306 (3) 360 (4)310
A committee of 11 members is to be formed
from 8 males and 5 females. If mis the number
of ways the committee is formed with at least
6 males and n is the number of ways the
committee is formed with at least 3 females,
then :

(I)m=n=78 2)n=m-8

3) m+n=068 (4) m=n=68
Some identical balls are arranged in rows to
form an equilateral triangle. The first row
consists of one ball, the second row consists
of two balls and so on. If 99 more identical
balls are addded to the total number of balls
used in forming the equilaterial triangle, then
all these balls can be arranged in a square
whose each side contains exactly 2 balls less
than the number of balls each side of the
triangle contains. Then the number of balls used
to form the equilateral triangle is :-

(1) 190 (2) 262 (3) 225 (4) 157
The number of 6 digit numbers that can be
formed using the digits 0, 1, 2, 5, 7 and 9 which
are divisible by 11 and no digit is repeated, is :
(1) 36 2) 60 (3) 48 @) 72
Suppose that 20 pillars of the same height have
been erected along the boundary of a circular
stadium. If the top of each pillar has been
connected by beams with the top of all its
non-adjacent pillars, then the total number
beams is :

(1) 210 (2) 190

(3) 170 (4) 180

A group of students comprises of 5 boys and
n girls. If the number of ways, in which a team
of 3 students can randomly be selected from
this group such that there is at least one boy
and at least one girl in each team, is 1750, then
nisequal to:

(1) 25 (2)28

(3)27 4)24
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14. The number of ways of choosing 10 objects | 8.  The value of r for which
out of 31 objects of which 10 are identical and 20C,20C, + 20C,_, 20C, + 20C,_, 20C, +
the remaining 21 are distinct, is : ... 20C, 20C,
(1) 220 (2) 220 -1 1S maximum, is
20 21
()27 +1 @2 M20 @15  G)11 (@10
BINOMIAL THEOREM 9. Let(x+ 10+ (x — 10)°° = a5 + a;x + a,x>
2403 k 50 az .
1.  Ifthe fractional part of the number T is 5 +ot a5y X0, forall xeR, thena— isequal to:-
0
then k is equal to : (1) 12.50 (2)12.00 (3)12.75 (4)12.25
(1) 14 _(_2)6 _(3)4 (4).8 10 LetS, =1+qg+q%+ ....... + q" and
2.  The coefficient of t* in the expansion of
2 n
1-¢Y Tn=1+[—q+1j+[—q+l] TR +(—q+1) :
Tt 18 2 2 2
1) 12 ) 15 (3) 10 4) 14 where q is a real number and q = 1. If
3 101C1 + 101C2‘Sl + ... + lOlClOl'SlOO = aTloo,
3 i( °c., J _k then k e | then o is equal to :-
© G\ P+, ) 21 R edians (1)2190  (2)200  (3)2%  (4)202
(1)200  (2)50 (3)100  (4) 400 11. A ratio of the 5" term from the beginning to
4.  If the third term in the binomial expansion of the 5% term from the end in the binomial
( log, x 5 . 1 1 10
1+x°% ) equals 2560, then a possible value ) 24 + ]
expansion of V| s
of x is: 203)
1 1 1 1
M2z @3 (a2 @Dy (1) 1: 4(16)3 (2)1: 2(6)°
S.  The positive value of A for which the . |
co-efficient of x2 in the expression 3) 236)° : 1 4) 436)° : 1
A\ ) 12. The total number of irrational terms in the
x? (\/; +—2) is 720, is : o
x binomial expansion of (7”5 —3“10) is:
Vs @4 P2 @3 (D55 (49 ()48 (4)54
25 13. The sum of the series
. 50 ‘SO—r =K 50 :
6. If Zol{ C."Cy}=K("Cy ), then K. is 2.20C, + 5.20C, + 8.20C, + 11.20C; + ...
20 ; )
equal o : +62.24C20 is equal to : ;
(1) 225 -1 (2) (25)2 (3) 225 (4) 224 (1) 226 (2) 223
7.  The sum of the real values of x for which the 3)2 (4)2
14. The sum of the co-efficients of all even

middle term in the binomial expansion of

3 8
(X? + EJ equals 5670 is :

X

(16 2)8 30 4) 4

degree terms in x in the expansion of

(x+\/ﬁ)6 +(x—\/ﬁ)6,(x>l) is equal

to:

(1)32 (2)26 (3)29 (4)24

4
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If the fourth term in the binomial expansion of

6
1 1
{\/W +X12J is equal to 200, and x > 1,

then the value of x is :
110> @100 @3)10* @10
If the fourth term in the binomial expansion of

2 logg x ‘ . 7
—+X (x >0)1s 20 x 8, then a value

X

of xis:

(1) 8 @8 38 *¥

If some three consecutive in the binomial
expansion of (x + 1)" is powers of x are in the
ratio 2 : 15 : 70, then the average of these three
coefficient is :-

(1) 964 (2) 625 (3) 227 (4) 232
If the coefficients of x2 and x3 are both zero,
in the expansion of the expression
(1 + ax + bx2) (1 — 3x)!5 in powers of x, then
the ordered pair (a, b) is equal to :

(1) (28, 315) (2) (=54, 315)

(3) (21, 714) (4) (24, 861)

The smallest natural number n, such that the

n
1
coefficient of x in the expansion of (XZ + —3j
X

1S "Cyss is :

(1) 35 (2) 38 (3) 23 (4) 58
The coefficient of x!8 in the product
(14+x)(1=x)19(1 + x + x2)% is :

(1)-84 (2) 84 3) 126 (4)-126
If 20C, + (2%) 29C, + (3?) 20C; + ....... +
(20%)%0C,, = A(2PB), then the ordered pair (A,
B) is equal to:

(1) (420, 18) (2) (380, 19)

(3) (380, 18) (4) (420, 19)

The term independent of x in the expansion of

1 X8 2 3 ¥ .
0 81l 2x ~2 ) isequalto:

(1) 36 2)-108 (3)-72 (4)-36

SET

In a class of 140 students numbered 1 to 140,
all even numbered students opted mathematics
course, those whose number is divisible by 3
opted Physics course and theose whose number
is divisible by 5 opted Chemistry course. Then
the number of students who did not opt for any
of the three courses is :

(1) 102 (2) 42 3)1 (4) 38

Two newspapers A and B are published in a
city. It is known that 25% of the city
populations reads A and 20% reads B while 8%
reads both A and B. Further, 30% of those who
read A but not B look into advertisements and
40% of those who read B but not A also look
into advertisements, while 50% of those who
read both A and B look into advertisements.
Then the percentage of the population who
look into advertisement is :-

(1)128 (2)13.5 ((3)13.9 ()13

Let A, B and C be sets such that $ # AnBc C.
Then which of the following statements is not true?

(1) If (A —C) B, then A cB
(2) (CUA)N(CUB)=C
B3)If(A-B) cC,then A cC

4B NC#¢

RELATION

Let Z be the set of integers. If

(x+2)(x275 x+6)

A={xeZ:2 =1 and

B={x eZ:-3<2x~-1<9}, then the number of
subsets of the set A x B, is:

()25 @20 (325 @20
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FUNCTION

1
Forx e R—{0, 1}, letf;(x) = ;,fz(x): I-x

and f3(x) = i be three given functions. If a
function, J(x) satisfies (f,oJof | )(x) = f3(x) then
J(x) is equal to :-

(1) £3(x)

@) f,(x)

(3) (%)

1
4) L B

Let A={xeR:x is not a positive integer }. Define

2X

a function f:A—R as fix) = ] then f'is

x—1
(1) injective but not surjective
(2) not injective

(3) surjective but not injective

(4) neither injective nor surjective

Let N be the set of natural numbers and two
functions f and g be defined as f,g : N—>N

Rt if nisodd
such that : f(n)= % and
E if n is even

g(n) =n—(-1)". The fog is :
(1) Both one-one and onto
(2) One-one but not onto

(3) Neither one-one nor onto
(4) onto but not one-one

Let f : R —> R be defined by f(x) =

1+x*’
x € R. Then the range of f is :
11
D ELD-{0) @) [—5, 5}
3) R - [_l, l} @ R-[-1,1]
2 2 ’

S.

10.

Let a function f : (0, o) — (0, ) be defined

1
by f(x) = 1—;‘ . Then f is :-

(1) Injective only
(2) Not injective but it is surjective

(3) Both injective as well as surjective

(4) Neither injective nor surjective

The number of functions f from
{1,2,3,...,20} onto {1, 2, 3, ..... , 20} such
that f(k) is a multiple of 3, whenever k is a
multiple of 4, is :-
(1) (15)! x 6!

(3) 5! x 6!

(2) 56 x 15
(4) 65 x (15)!

1—x 2x ).
If f(X)—lOge [Ej,lxl<l, then f(1+x2j 1S

equal to :
(D 2f(x) (2)2f(x?)
@) (fx)? 4 -2f(x)

Let f(x) = a* (a > 0) be written as

f(x) = f1(X) + fo(x), where f{(x) is an even
function of f,(x) is an odd function. Then

fix +y) + f1(x —y) equals
(D) 2f10f1(y)

(@) 2f1(x)f2(y)

(3) 2f1(x + Y)f2(x = y)

@) 2f1(x + )f1(x - y)

10
Let 2. f@a+k)=16(2°-1)  where the
k=1

function f satisfies f(x +y) = f(x)f(y) for all

natural numbers x, y and f(1) = 2. then the

natural number 'a’ is

(1) 4 2)3 3) 16 42

If the function f : R — {1, -1} — A defined
2

by f(x)= li(T’ is surjective, then A is equal

to

(DR -[-1,0)

2)R-(-1,0)

(3) R-{-1}

(4) [0, o)
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11. The domain of the definition of the function
f(x)= — +log (x> —x) is :-
(M (1,2) U (2, )

3) (-1, 0) v (1, 2) U2, o)
@ (2, -1) U(-1, 0) U(2, )

12. Lef(x) =x2, x e R. For any AcR, define
g(A)={x e R, fix) e A}. If S =0, 4], then
which one of the following statements is not
true ?

(1) f(g(S)) = f(S) ) figS) =S
(3) g(f(S)) = g(S) 4 g(f(S) =S
13. The number of real roots of the equation
SH+HR2xX—11=2x(2x=-2)1is:
(H2 (2)3 (3)4 41
3
14. For x€ (0, 5) ,letf(x) = \/x , g(x) =tanx and
1-x’
h(x) = e If ¢(x) = ((hof)og)(x), then
o= (g) is equal to :
i Ik
tan— tan —
(1) tan- (2) tan-7
11w S5n
(3) tanE (4) tanE
15. Forx € R, let [x] denote the greatest integer <

|

X, then the sum of the series

1}[11}[12} [199}
— |+ ||+ ———
3 3 100 3 100 3 100
is
(1) -153
(3) -131

(2) -133
(4) -135

INVERSE TRIGONOMETRY
FUNCTION

af 2 a3 i 3
If cos 3—X + COS E 25 X>Z then x

is equal to :

If x = sin~!(sin10) and y=cos~!(cos10), then
y—x is equal to:
(H= (2) Tn

30 4) 10

19 n
The value of cot [Zcot'l [1 +22PD is:
n=1 p=1

2 » 23
(15 @ 5

21 19
OFs @ 5

All x satisfying the inequality
(cot~! x)2 =7 (cot! x) + 10 > 0, lie in the

interval:-

(1) (=00, cot 5) U (cot 4, cot 2)
(2) (cot 5, cot 4)

(3) (cot 2, )

(4) (=00, cot 5) U (cot 2, )
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Considering only the principal values of

inverse functions, the set

A= xZO:tan’l(Zx)than’l(?ax):g

(1) is an empty set
(2) Contains more than two elements
(3) Contains two elements

(4) is a singleton
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6. Ifa=cos™ [éj, B=tan" [lj ,
5 3

where 0 < q, B<E,then o — P isequal to:
2

) Sin‘l[Lj (2) tan" (3)
510 14

(3) cos™ (%J (4) tan™ (

If cos~1x — cos~! % =q,

i)

where —1£x£1,—2£y£2,x£%,

then for all x, y, 4x2 — 4xy cos a + y? is equal

to
(1) 4 sin? o — 2x2y2  (2) 4 cos? o + 2x2y2
(3) 4 sin? o (4) 2 sin? o

o (12) . (3).
The value of sin (E)—Sln (gj is equal to:

o3 (®) ()

LIMIT

lyig(} - 1;’43’4 -

. 1
(1) exists and equals a2
(2) does not exist

. 1
(3) exists and equals NG

1
(4) exists and equals 5, /5 (ﬁ " 1)

For each xeR, let [x] be the greatest integer

less than or equal to x. Then
x| x |+[x]|)sin|x

(s H) 4 et

(1) —sinl 2)0

3)1 (4) sinl

3.

For each teR, let [t] be the greatest integer less
than or equal to t. Then,

(=1Ix|+sinl1-x I)sin(;[l—x]j
lim
x>+ [1-xI[1-x]

(1) equals —1

(2) equals 1

(3) does not exist
(4) equals O

Let [x] denote the greatest integer less than or
equal to x. Then :-

tan(msin® x) +(|X| —sin(x [X]))2

lim

x—0 X

(1) equals © (2) equals O

(3) equals T + 1 (4) does not exist

xcot(4x) |
A i x co2(2x) X cot?(2x) is equal to :-
(12 20
(3)4 41
lim cot’ X —tan x is
X7, cos(x+%)
(1)4 )82
(3)8 @) 42
i Jr—+2sin""x
XI_I)ET equal to :

1 T
M) om @) @

2
(3) \/% ) Jr
lim—S"X uals
w02 —Jl+cosx AR
(D) 242 (2) a2
3 V2 (4)4
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Let f : R —> R be a differentiable function
satisfying f'(3) + f'(2) = 0.
1+£(3+x)-f(3) |*
1+ f(2-x)-£(2)

is equal to

x—0

Then lim [

(1) é? (2)e @e! @1

If f(x)=[x]- {%}x eR, where [x] denotes

the greatest integer function, then :
(1) Both mf(x) and lim f(x) exist but are
not equal

2) }i_g& f(x) exists but }i_g&r f(X) does not exist

3) }i_g&r f(x) exists but }i_g{ £(X) does not exist

(4) f is continuous at X = 4

oxt*-1 . X -K .
If lim 1 =lim SR ,thenk is :

3 3 4 8
hy @5 @5 @7

xZ—ax+b

If im———=5,thena+ bisequal to :-

x—l x—1
1 -7 2)-4 3)5 41
lim X +2sinXx ‘
X_’0\/)(2+2sinx+1 —\/sinzx—x+1 15
(13 (2)2 (3)6 “1

Let f(x) = 5—Ix-2l and g(x) = Ix + 1, x € R.

If f(x) attains maximum value at o and g(x)

attains minimum value at [, then
x—1)(x*=5x+6

lim ( Z( ) is equal to :

x>-ap X" —6x+8

(1) 172 2)-3/2  (3)3/2 4)-1/2

CONTINVUITY

Let f : R — R be a function defined as :

5, if x<1

a+bx, if 1<x<3
I =Tp4sx, it 3<x<5

30, if x>5
Then, fis :

(1) continuous if a=5and b=5

(2) continuous if a=-5and b= 10

(3) continuous if a=0and b=5

(4) not continuous for any values of a and b
Let f : [-1,3] > R be defined as

|x|+[x] , —1<x<1
f(x): x+|x| , 1<x<2
x+[x] , 2£x£3,

where [t] denotes the greatest integer less than
or equal to t. Then, f is discontinuous at:
(1) four or more points

(2) only one point

(3) only two points

(4) only three points

T
If the function f defined on (— —) by

63
\/Ecosx—l n
f(x)={ cotx-1 ’ 4 is continuous,
k, x=—
4

then k is equal to

1 1
(D 5 21 (3) NG 4)2
alm—xI1+1,x<5 .

If the function f(x)=
blx—-=nl+3,x>5

continuous at X = 5, then the value of a—b is:-

2 2
(D Sn (2) s

2 )
3) T+5 ) T+5
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. ALLEN JEE (Main) Examination-January & April 2019
_ _ 5. Let S be the set of all points in (—rt,t) at which
sin(p+1) +sinx . x<0 the function, f(x) = min {sinx, cosx} is not
X differentiable. Then S is a subset of which of
If fix) = q , x=0 the following?
—VX”}Z_*/; . x>0 . {_ﬁ_fi"f}
X2 () 47 4744
is continuous at x = 0, then the ordered pair { it m o 3n}
(p,q) is equal to : ) 47 27274
51 3 1 T MR
W [5’5) @ [‘5"5} > 555
13 31 Tol
-, -, (4) {__’05_}
(3)£22j (4)[22j 474
-1,-2<x<0
DIFFERENTIABILITY 6. Let f(x) = and
x*-1,0<x <2
Let f be a differentiable function from R to R
X g(x) =|f(x)| + f(Ix]). Then, in the interval
such that |f(x)_f(y)|gz|x_y 2, for all x, 1(-2,2), gis -
L . (1) differentiable at all points
y e R If f(0) = 1 then ,[f (x)dx is equal to (2) not differentiable at two points
1 ‘ (3) not continuous
(Ho 2) 5 3)2 @1 (4) not differentiable at one point
(xlx?), Ixl<2 7. Let f(x) =15 -1x - 10l; x € R. Then the set
Let f(x)={max ey of all values of x, at which the function,
8—-21x1, 2<IxI<4 ) . . .
g(x) = f(f(x)) is not differentiable, is :
Let S be the set of points in the interval (—4,4) (1) {5,10,15,20} 2) (10,15}
at which f is not differentiable. Then S: (3) {5 10 15} (4) {10}
8; 15 anlen{lptzy selt 1.2) 8. Letf:R — R be differentiable at c ¢ R and
equals {-2, -1, 1, _ _ _ ‘o
Gy o (2,110 123 0 =0.14) <0 et x =0,
(4) equals {2, 2} (1) di e'rentla F: if f'(¢c) =
Let f : (-1,1)>R be a function defined by (2) not differentiable
(3) differentiable if ' (c) # 0
f(x) = max {— Ix1,—V1-x’ } If K be the set of (4) not differentiable if f(c) = 0
all points at which f is not differentiable, then METHOD OF
K has exactly :
(1) Three elements (2) One element DIFFERENTIATION
(3) Five elements (4) Two elements 1. Ifx=3tantandy =3 sect, then the value of
Let K be the set of all real values of x where ,
the function f(x) = sin Ix| — x| + 2(x — ) cos Ix| d_32’ at t= r is:
is not differentiable. Then the set K is equal to :- dx 4
(1) {m} (2) {0} 3 1 1 1
(3) ¢ (an empty set)  (4) {0, &t} (D N5 (2) 2 (3) 3 4) 62
L 4
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Let f : R—>R be a function such that v &
f(x) = x3+x2f'(1) + x{"(2)+f"(3), xeR. Then | 9,  If ev + xy = e, the ordered pair [d—y d—)zlj
f(2) equal : X
()8 (2) -2 (3) 4 4) 30 at x =0 is equal to :

If xlog (log, X) — x2 + y2 = 4(y > 0), then dy/dx 11 11
at x = e is equal to : e A e
e (1+2¢)

(1 2 —F—= (1 _L) (_1 _L)

\J4 + e 244 + e’ @) e e’ @ e’ ¢

(2¢ - 1) (1 + 2e) .
(3) P - (4) . . —1| SINX —COSX .

5 \/m \/m 10. The derivative of tan prrep— with
For x >1, if (2x)2y = 4e2x-2y_ then

d
(1+log, 2x)° d_y is equal to :
X

xlog, 2x +log, 2
(1) log.2x 2) <
log. 2x —log_2
(3) xlog,2x (4) 228X 08

X

Let f be a differentiable function such that
f(1)=2and f'(x) =f(x) for all xeR. If h(x) =f(f(x)),
then h'(1) is equal to :

(1) 4e (2) 4e2 (3) 2¢e (4) 2e2

If 2y= (cot'1 [MDZ ,X € (O,Ej \
cosX —+/3sinx 2

then j—i isequal to :

(1) 2x—§ ) g—x

OF ) x—¢

If f(1) =1, f'(1) = 3, then the derivative of
FUGFE) + (F)) atx = 1is :

(1) 12 (2) 33 3)9 (4) 15
Let f(x) = log.(sinx), (0 < x < m) and
g(x) =sin"1(e ™), (x > 0). If ais a positive real
number such that a = (fog)'(a) and b =
(fog)(a), then :

(Hao?2—-ba—a=0

(2) ao? + bo. — a = 202
B3)ao?2+ba+a=0

4)ao2 —ba—a=1

X T .
respect to -, where | X € 0.2 ] is:

Hmy; @3 @1 @2

INDEFINITE INTEGRATION

1.

For x2 # n + 1, n € N (the set of natural
numbers), the integral

i stm(xz_l)_smz(xz_l)dx

2sin(x2 —1)+sin2(x2 —1)

is equal to :
(where c is a constant of integration)

log . [sec S
(1) log. >

(2) log, %sec2 (x2 —1)

+C

+C

1 x* -1
(3) Eloge secz( 5 J +c

1 2
4) Eloge sec(x —1)‘+c
It ()= [ 4 (x20)  and

gx2+1+2x722 ’
f(0) = 0, then the value of f(1) is :
1 1 1 1

-5 @5 G- @y
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ALLEN EE (Main) Examination—January & April 2019 BEl%
¢ Y P
3. Let n>2 be a natural number and 0<0<n/2. 7. The integral Icos(loge x)x is equal to :
1
Then | (sin 6- Sir:lee)n c0s949 is equal to : (where C is a constant of integration)
sSin
(Where C is a constant of integration) X
o (D) E[sin(loge x) —cos(log, x)]+C
1 n
H -2 [i- +C
) n’ —1( sin""' @
" 2) %[cos(loge x) +sin(log, x)]+C
@ - (i "¢
n*+1 sin""' @
(3) x[cos(log, x)+ sin(log, x)]+C
n+l
3) 2n (1— L g (4) x[cos(log, x)—sin(log, x)]+C
n° -1 sin"" 0
n+l 3x" +2x"!
n 1 \n 8.  The integral _[—4dX isequal to :
4) | 1+—05 +C (2x* +3x7 +1)
n° -1 sin"” 6
{ (where C is a constant of integration)
4. If Ixse'4x dx=4—e'4x f(x)+C, where C is a <
8 (1) ————3 +C
constant of integration, then f(x) is equal to : (2x4 +3x° + 1)
_4x3 — 3 12
(1)-4x3-1 2)4x3+1 @) X e
6(2x* +3x7 +1)
(3)2x3-1 (4) 2x3+1
4
X
+C
3) 4 2 4\
1-x? m 6(2x* +3x% +1
5. Ifj y dsz(x)(\/l—xz) + C, for ( 12 )
x X
- : - @) (2x* 437 +1)
a suitable chosen integer m and a function X ToX
A(x), where C is a constant of integration then
(A(x))™ equals :
sin—x
| -1 5 -1 y 1 A 1 9. i dx isequal to:
( ) 3X3 ( ) 27X9 ( ) 9X4 ( ) 27X6 SIHE
I x+1 dx = F(xN2x 14 C . . . .
6. It) o™~ (x)2x , whereCisa (where c is a constant of integration)

constant of integration, then f(x) is equal to :-

(D) %(X+4) 2) %(X-ﬁ-l)

(3) 2(:+2) @) 2(:-4)

(1) 2x + sinx + 2sin2Xx + ¢
(2) x + 2sinx + 2sin2x + ¢
(3) X + 2sinx + sin2x + ¢

(4) 2x + sinx + sin2x + ¢
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If ij:xf(x)(ler(’); +C

x’ (1 +x° )
where C is a constant of integration, then the
function f(x) is equal to-

1 3
(D e (2) =

1 1
3) 5z ) 55

The integral Isec” *xcosec*’x dx is equal to

(Hence C is a constant of integration)

3
(1) 3tan"*x + C ) —Ztan“ x+C

(3) =3cot Px+ C (4) 3tanPx + C

dx
If I(x2 ~2x+10)’

— A(tanl(x_lj+
3

where C is a constant of integration, then :

S }C
X" —=2x+10

(HA= L and f(x) =9(x -1)

27
2)A = é and f(x) = 3(x -1)
1
B)A = 5 and f(x) = 9(x —1)2
1
4 A =57 and fx) = 3(x -1)
If.[ de g(x)e X2+c,wherecisa1

constant of integration, then g(—1) isequal to :

5
M -5 @1
3) -+ 4) -1
3 - 4)-

14.

15.

16.

The integral _[

dx is equal to :

(Here C is a constant of integration)

3

(1) log, X 1. c

x* +1)°

3
x|

+C

@) 3los.

1 Ix +1I

3) —l —+C

Ix®+11

4) log,.——+C
X

Let a € (0, n/2) be fixed. If the integral

tan x +tan o
[Lanxian,,

tan X —tan o

A(x) cos2a + B(x) sin2a + C, where C is a
constant of integration, then the functions A(x)

and B(x) are respectively :

(1) x — a and log.Icos(x — o)l

(2) x + o and log.Isin(x — o)l

(3) x — a and log_Isin(x — o)l

(4) x + o and log.Isin(x + o)l

If j % (sec x tan xf(x) + (sec x tan x +sec’ x)dx =

eseexf(x) + C, then a possible choice of f(x) is

1
1) secx—tan X ——
(1) >
(2) xsecx+tanx+%
3) secx+xtanx—%

(4) secX +tan x +%
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DEFINITE INTEGRATION

=

The value of I' cosx I’ dx
0

(1)2/3 20 3)-4/3 4)4/53
g tan 0 1
If | ———d06=1-—,(k>0), then the
'([\/2ksece 2 ( )
value of k is :
1
(H?2 () 5 (3)4 41

b
Let 1= _[a (x* —=2x*)dx . If I is minimum then

the ordered pair (a, b) is :

(1) (2.0 @) (~2.42)
3) (0.42) @) (vV2.+2)
/2 dX

The value of | —,
o [x]+[sinx]+ 4

where [t] denotes the greatest integer less than
orequal tot,is:

1

(1) 75 (7n+5)
3

(2) 1, (47-3)
1

(3) 15 (7m=5)

@) 55(47-3)

X 1
If [f(t)de=x"+[’f (t)dt, then F(1/2) is :
0 X

B B3

2

6 24
O @

.2
The value of the integral X e

HEE
J— +7
Llm 2

(where [x] denotes the greatest integer less than
or equal to x) is :

(1)4 (2)4-sin43)sin4  (4)0

7.

10.

11.

n/4 dx

/6 sin 2x (tan’ X + cot’ X)

w155 (535)

@i (55

3 19

The integral _f equals :

oo (53]
—tan | —=
@ %9 93
Let f and g be continuous functions on [0, a]

such that f(x) = f(a—x) and g(x)+g(a—x)=4,

then J.f (x)g(x)dx is equal to :-
0

(1) 4j f(x)dx ) 2j f(x)dx
0 0

3) —3J.f(x)dx 4) jf(x)dx
0 0

e 2x X
The integral J‘{[ij —(EJ }loge xdx 1is
1 |\e X

equal to :

1 1 31 1
M 2_e_e2 2) 2 e 268

I 1 1 3 1

__+___ —_— —_—
G572 @57 e
lim[ bt o, n oy +ij i
ool n?+12 n?+2% n*+3> 7 5n 15
equal to :

T T
(D) " (2) tan~1(2) (3) tan~1(3) (4) 3

COS X

If f(0)=22X dex) =1 0
24 Xcosx and g(x) = logx, (x> 0)

3
then the value of integral j g(f(x))dx is:

4
(2)log2
(4)log,1

(1) log.3
(3)loge
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Let f(x) ='x[g(t)dt , where g is a non-zero

0

even function. If f(x + 5) = g(x), then J f (t) dt
0

equals-

(1) i g(t)dt @) 5} g(t)dt

X+5 X+5
X+5 X+5
3) [ e(t)dt ) 2 [ g(t)dt
5 5
/2 + 3
sin” x
The value of I ——dx s
% SinX +cosx
n—2 n—2 n—1 n—1
(1) @5 G @

If f : R —> R is a differentiable function and

f(x)

. 2tdt
f(2) = 6, then }(1_)11% .6[ -2 -
o (2)2(2)
3) 12f'(2) (4)24f'(2)

21
The value of I [sin2x(1+cos3x)] dx, where [t]
0

denotes the greatest integer function, is :

12 @)= (3) = (4) 2n
% % b2
ol P O]
n’3 n’3 n’3
equal to :
LA 3% 4
i) Zy3 -2
(1) 5@ @) 2" -
3 3 2o
3) 4(2) 1 4) 3(2)
/3
The integral I sec?’3 x cosec*3x dx equal to:
n/6

(1) 37/6 — 35/6
(3) 343 _ 3173

(2) 353 — 3173
(4) 35/6 _ 3273

18.

19.

20.

21.

z cot X
If |2

0 cotX+cosecx
is equal to :

(D -1
The

dx =m(m + n), thenm.n

@1 @ -3

integral

® 5

value of the

1
J‘xcotfl(l —x?+xhdx is :-
0

(1) Z-Liog,2

T
2) ——log, 2
12 ()2 g

(3) Z-Liog,2 (4) £ -log.2

Letf: R — Rbe acontinuously differentiable

1
function wuch that f(2) = 6 and f(2) = e

If [74tdi=(x-2)g(x), then ling () s

equal to :
(1) 24 (2) 36
A value of o such that

3) 12 (4) 18

a+l
dx

my @2 @ @-2

TANGENT & NORMAL

If 0 denotes the acute angle between the curves,
y =10 —x2 and y = 2 + x? at a point of their
intersection, then Itan 0l is equal to :

(1)4/9 2)7/17  (3)8/17  (4)8/15
The tangent to the curve y = x2—5x + 5, parallel
to the line 2y =4x + 1, also passes through the

point.
71
(3]

17
(D [zagj
1 1
3) [—gﬂj “4) [gﬂj

and April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee[Main)_Jan



and April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee[Main)_Jan

. ALLEN

JEE (Main) Examination-January & April 2019

3.

A helicopter is flying along the curve given
by y —x32=7, (x >0). A soldier positioned at

1
the point (57j wants to shoot down the

helicopter when it is nearest to him. Then this
nearest distance is:

1[7 1[7 J5
(2)§\g (3)g\g (4)?

Let S be the set of all values of x for which the
tangent to the curve y = f(x) = x> —x*-2x at

1
(1)

(X, y) is parallel to the line segment joining the
points (1, f(1))and (-1, f(-1)), then S is equal

to:
1 1
ol el

1 1
3) {—5, 1} “4) {5, 1}
If the tangent to the curve, y = x> +ax—bat
the point (1, -5) is perpendicular to the line,
—X +y +4 =0, then which one of the following
points lies on the curve ?
(1) (2,2) ) 2,-2)
(3) 2, -1 @ 2,1
A water tank has the shape of an inverted right
circular cone, whose semi-vertical angle is

a1 . ..
tan”' (5) . Water is poured into it at a constant

rage of 5 cubic meter per minute. The the rate
(in m/min.), at which the level of water is rising
at the instant when the depth of water in the
tank is 10m; is :-

(1) 2/n 2) 1/57  (3) 1/10m (4) 1/15n
A spherical iron ball of radius 10 cm is coated
with a layer of ice of uniform thickness that
melts at a rate of 50 cm3/min. When the
thickness of the ice is Scm, then the rate at
which the thickness (in cm/min) of the ice
decreases, is :

5

1 1 1
Do @ O @5

8.

X
x2 -3

If the tangent to the curve ¥ = ,X € R,

(x;tix/g), at a point (a, B) # (0, 0) on it is

parallel to the line 2x + 6y — 11 =0, then :
(1) 16a + 21 = 19 (2) 2o + 6Bl =11
3) 16a + 2B1 =9 4) 2a + 6Bl = 19

MONOTONICITY

d—x

X
Val+x® b +(d-x)*
where a, b and d are non-zero real constants.
Then :-

(1) f is a decreasing function of x

Let f(x)=

xeR,

(2) f is neither increasing nor decreasing
function of x

(3) f' is not a continuous function of x

(4) f is an increasing function of x

If the function f given by

f(x) = x3 -3(a — 2)x2 + 3ax + 7,

for some a€R is increasing in (0, 1] and
decreasing in [1, 5), then a root of the equation,

fx)= 124 =0(x 1) is :
(x=1)
(16 )5 (3)7 4) -7
Let f : [0, 2] — R be a twice differentiable
function such that f"(x) >0, for all x € (0, 2).

If 6(x) = f(x) + f(2—x), then ¢ is:
(1) decreasing on (0, 2)

(2) decreasing on (0, 1) and increasing on (1, 2)
(3) increasing on (0, 2)

(4) increasing on (0, 1) and decreasing on (1, 2)
Let fix) = ¢ —x and g(x) = x2 X, vX € R.
Then the set of all x € R, where the function
h(x) = (fog) (x) is increasing, is :

o[ 2pfte) @fstte

3) [%I,O}U[LOO) (4) [0,0)
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If m is the minimum value of k for which the

function f(x) = x/kx —x> 18 increasing in the
interval [0, 3] and M is the maximum value of
fin [0, 3] when k = m, then the ordered pair
(m, M) is equal to :

(1) 4, 342) (2) (4, 34/3)
(3) 3, 343) 4) (5, 3J6)

MAXIMA & MINIMA

The maximum volume (in cu. m) of the right
circular cone having slant height 3m is :

4
M3f3n@6n (3) 23 75(4)§Tt

3

The shortest distance between the point [5 Oj

and the curve y =+/x,(x >0) is :

2 ® 3
33 @2

The maximum value of the function
f(x) = 3x3 — 18x2 + 27x — 40 on the set

S={xeR:X2+30311x}is:

(1) 122 (2) 222

(3)-122 (4) 222

The maximum area (in sq. units) of a rectangle
having its base on the x-axis and its other two
vertices on the parabola, y = 12—x2 such that
the rectangle lies inside the parabola, is :-

(1) 2042 (2) 183
(3)32 4)36

The shortest distance between the line y = x
and the curve yZ=x -2 is:

T 7

(D 2 () 3
11

3) 2 4)2

If S, and S, are respectively the sets of local
minimum and local maximum points of the
function, f(x) = 9x* + 12x3 - 36x2 + 25, x €
R, then :

(D S ={-2,1}; S, ={0}

@) S ={-2,0}; S, ={1}
3)S;=1{-2}15,={0, 1}

@ S, ={-1}5,={0, 2}

The height of a right circular cylinder of
maximum volume inscribed in a sphere of

radius 3 is

(1) 243 @) V3
2

3) V6 (4) 3V3

If f(x) is a non-zero polynomial of degree four,
having local extreme points at x =—1, 0, 1; then
theset S = {x € R: f(x) = f(0)}

Contains exactly :

(1) four irrational numbers.

(2) two irrational and one rational number.
(3) four rational numbers.

(4) two irrational and two rational numbes.
Leta,, a,, a5,......be anA. P. with ag=2. Then
the common difference of this A. P., which
maximises the produce a,a,as, is :

6 8
M3 @) 5

2 3
3) 3 4) 5

DIFFERENTIAL EQUATION

1.

If y = y(x) is the solution of the differential

d
equation, X§+2y =x’ satisfying y(1) = 1,

1
then YKEJ is equal to :

7 13
Mo @) 1

49 1
3) 1 “) 5
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2. Let fi[0,1]>R be such that fixy) = fix).f{y) | 6. Ify(x)isthe solution of the differential equation
for all x,y,e[0,1], and f(0)=0. If y = y(x) dy % + 1 N
dy d_ + y=¢,x>0,
satisfies the differential equation, = f(x) X X
1
1 3 1) = —672 .
with y(0) = 1, then Yizjﬂ’[zj is equal to where y(1) 2 7 then :
(1) y(x) is decreasing in (0, 1)
(1)4 2)3 ’ ¢
1
35 42 (2) y(x) 1s decreasing in (5, 1)
dy 3 1 [—n nj
— = , —,= log_2
SO dx i o’k cosx 3 37 and (3) y(log,. 2) = %
) 4 i
Ytzj =3 then YK—ZJ equals : (4) y(log, 2) = log, 4
7.  The solution of the differential equation,
dy .
(1) %+e6 (2)% &:(X_Y)Z’When y(1)=1,is :-
2—
4 L (1) log, —2_y‘=2(y—1)
—— —+
(3) -3 (4) S +e
1 2-x|
4. Let f be a differentiable function such that (@) OB I7 77
3 f(x)
f'(x)=7-=——=, 0) and f(1) = 4. 1+x—
(X) 4 x (X> ) (1) (3) —log, —1+X y‘=x+y—2
-X+y
1
Thenlimxf[—j: l1-x+y|_
x—0° X (4) —log, Trx_y =2(x—1)
(1) Exists and equals 4 8.  Lety = y(x) be the solution of the differential
. d
(2) Does not exist equation, X§+y = x log.x,(x > 1). If
(3) Exist and equals 0 2y(2) =log 41, then y(e) is equal to :-
4 2
(4) Exists and equals — c c
7 M @)
5. The curve amongst the family of curves, 5
€
represented by the differential equation, 3) ) 4) —%
2_y2 2 =0 which through
(x*—y%)dx +2xy dy = 0 which passes throug 9. Ifacuver passes through the point (1, -2) and

(L,1)is:

(1) A circle with centre on the y-axis

(2) A circle with centre on the x-axis

(3) Anellipse with major axis along the y-axis

(4) A hyperbola with transverse axis along the
X-axis

has slope of the tangent at any point (X, y) on

2

it as " y’ then the curve also passes
through the point :

(1) (+2.1) @ (V3.0)
(3)L2) 4 3, 0)
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10.

11.

12.

13.

Let y = y(x) be the solution of the differential

2ﬂ+2x(x2 +1)y=1 such

equation, (x’+1) y
X

mmwmzaﬁd%®=%JMmmeaﬁ

a'is:

= %)

M 5 2) 1
1

3 41

Given that the slope of the tangent to a curve

2
y =y(X) at any point (X,y) is X—Z . If the curve

passes through the centre of the circle

x> + y? — 2x — 2y = 0, then its equation is :
(1) x logelyl =2(x - 1)

(2) x logelyl=x -1

(3) x? log.lyl = —2(x — 1)

(4) x logelyl = -2(x - 1)

The solution of the differential equation

d
x a2y =x (x % 0) with y(1) = 1, is

x° 1
1) y=—+—
My s "ol

(2) —ix3 +L
Y 5 5x%°

3 3
()y_4 4x°

x? 3
4) y=—+
4y PR

If cosx ﬂ—ysinx =6x,(0<x <E) and
dx 2

£ () e
y 3 »then ¥ 6 ) 18 equa to :-

M 375 @ -
@) 55 W

14.

15.

16.

17.

ALLENR
\ 4
If y =y (x) is the solution of the differential
equation & (tanx —y) sec?x, X € -z
q dx - y ’ 2’2 )

T
such that y(0) = O, then Y[—Zj is equal to :

()24 @5-c (Be-2 @)

Let y = y(x) be the solution of the differential

d
equation, d—y +ytanx =2x +x* tanx
X

X G[—E Ej such that y(0) = 1. Then :

() y =2

Consider the differential equation,
ydx +(x —ley =0. If value of y is 1 when
y

x = 1, the the value of x for whichy =2, is :

1
M3 @ 3
®§fT @gff

The general solution of the differential equation
(y2-x3)dx —xydy =0 (x #0) is :

(where c 1s a constant of integration)

(D y2+2x3+cx2=0
2)y?+2x2+cx3=0
B)y?-2x3+cx2=0
4)y?-2x2+cx3=0

and April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee[Main)_Jan



and April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee[Main)_Jan

. ALLEN

JEE (Main) Examination-January & April 2019

AREA UNDER THE CURVE

The area (in sq. units) bounded by the parabola
y = x2 — 1, the tangent at the point (2, 3) to it
and the y-axis is :
56
2) 3

14 8 32
M5 OEEENCES

The area of the

A=[(x,y):0£y£x|x|+land—1Sx£1:| in

sqg. units, is :

region

M @5 2 @5

If the area enclosed between the curves y=kx?2
and x=ky?2, (k>0), is 1 square unit. Then K is:

NG

1 2
OFE @F O @b

The tangent to the curve, y = xe* passing

through the point (1,e) also passes through the
point :

4 5
(1 [g’zej (2)(2,3¢) (3) [g’zej 4) (3,60)

The area (in sq. units) of the region bounded
by the curve x2 = 4y and the straight line
x =4y — 2:-
my; @7 &7 Wy
The area (in sq. units) of the region bounded by
the parabola, y = x2 + 2 and the lines, y = x + 1,
x=0andx=3,1is:
15 21
@5 33

() o

The area (in sq. units) of the region
A={x,y) e RxRI0<x<3,0<y<4,
y<x2+3x}is:

53 59
M @

26
(3)8 @ =5

8.

10.

11.

12.

13.

Let S(a) = {(x,y): y2 <x,0<x<a}andA(a)
is area of the region S(a). If fora A, 0 <A <
4, A(L) : A(4) =2 : 5, then A equals

4} 4
(1) 2(2—5J (2) 4(2—5J

2y 2y
(3) 2 KgJ 4) 4(;}

The area (in sq. units) of the region
A = {(x, y):x2£y£x+2} is

10 9
M5 2) 5

31 13
3) % <

The area (in sq. units) of the region

2
A={(x,y):y7£x£y+4} is :-

53
(1) 3 (2) 18 (3) 30 (4) 16
The area (in sq. units) of the region bounded
by the curves y =2*and y = Ix + 11, in the first

quadrant is :

3 1 1

(1 E_loge2 2) E

3 3
log. 2+— —
(3) loge 2+ “) 5

If the area (in sq. units) of the region
(X, y):y2<4x,x+y<1, x>0,y >0} is

a2 +b, then a—b is equal to :

m; O3 @6 @

If the area (in sq. units) bounded by the
parabola y2 = 4)\x and the line y = Ax, A >0,

1
is 9 then A is equal to :

(1) 24

(3) 43

(2) 48

4 26
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MATRIX
cosO —sin0
IfA =] . , then the matrix A-50
sin® cosO
hen 0=— i lto:
when 12,1sequa o:
RER 1B
2 2 2 2
(D ()
13 B
L 2 2 L 2 2
1B RER
2 2 2 2
(3) “4)
Bt 143
L 2 2 L 2 2
e' e 'cost e 'sint
If A=|e' —e'cost—e'sint —e 'sint+e‘cost
e' 2e 'sint —2e "cost
Then A is-
) ) o
(1) Invertible only if t =5
(2) not invertible for any teR
(3) invertible for all teR
(4) invertible only if t=n
2 b 1
Let A=|b b*+1 b | whereb>0. Then the
1 b 2
. det(A)
minimum value of b 1S :
M @ 323 @23
0 2q r
Let A=|p q -r|.It AAT =15, then
p q r
Ipl is :

1 1 1 1
OWp @OF OF GF

Let A and B be two invertible matrices of order
3 x3.If det(ABAT) =8 and det(AB-!) =8, then
det (BA-! BT) is equal to :-

1) 16 3 1
(1 3

1
@) 16 41

Let P :[

O W =

0
1
3

— O O

] and Q = [qij] be two

3x3 matrices such that Q-P> = I;. Then

9o t 43

—=—== isequal to:
932
(1) 15 2)9 3) 135 4) 10
1 sinf 1
If A=/ -sin® 1 sin0 |; then for all
-1 —sin® 1

3n Sm .. .
Be [7’7) , det(A) lies in the interval :
5 3
(1) [Ev"'j (2) [5’3}
3 5
(3) [0,5} “4) [1’5}

Let the number 2,b,c be in an A.P. and

11 1

A=[2 b c |.Ifdet(A)e[2,16],thenc
4 b

lies in the interval :

(1) [2,3)
(3) [3,2 + 2°"4]

(2) (2 +2%4.4)
(4) [4,6]

coso  —sina

Let Az{ J,(aeR) such that

sinot  cosa

A= 0 -1 ‘
11 o . Then a value of a is

W @0 B3 Gy
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ALLE
. N
1 1|1 2({1 3 1n—1_178
1. If 1o 110 1flo 1["fo 1 |7|o 1] then
1 n
the inverse of 0 1 is
1 -13 1 0
(D 0 1 2) 12 1
1 -12 1 0
3) 0 1 ) 13 1
11. The total number of matrices
0 2y 1
A=|2x y -1|,(x,yeR,x=#y) for which
2x -y 1
ATA =315 is :-
(D6 (2)2 (3)3 4) 4
5 20 1
12. If B=|0 2 1 |istheinverseofa3 x 3
a 3 -1
matrix A, then the sum of all values of o for
which det (A) +1 =0, is :
(HOo (2)2 31 4)-1
13. If ais A symmetric matrix and B is a skew-
. . 2 3
symmetrix matrix such that A+B=[ s _ J R
then AB is equal to :
4 2 4 -2
M1 4 @9 4
4 -2 4 -
By 4 @, _
VECTORS
1. Leta=i-j,b=i+j+k and ¢ be a vector

such that axé+b=0 and a.¢ =4, then |6|2 is

equal to:-

19
Ok 28
3 t 4)9
3 4)

2.

Let @=i+j+2k b=bi+b,j++2k and
¢ =51+ j++/2k be three vectors such that the
projection vector of § on 3 is z.If 34+¢ 1S

perpendicular to ¢, then ‘5‘ is equal to:

(1) V22 3) 32

Let @=2i+Aj+3k, b=4i+(3-1,)j+6k

(2)4 46

and ¢ =3i+ 6} +(h, - Dk be three vectors such

that § = 25 and 3 is perpendicular to ¢ . Then
a possible value of (A;,A,,A5) is :-

(1) [%,4,—2) () [—%,4,0}
() (13,1 @ (1,51
Let g=(A-2)a+bandB=(41L-2)a+3b be

two given vectors where vectors d andb are
non-collinear. The value of A for which vectors

a and p are collinear, is :
(H-3 (2)4 3)3
Let a=i+2j+4k, b=1+Aj+ 4k and

(4)—4

¢ =2i+ 4]+ (A* = Dk be coplanar vectors.
Then the non-zero vector a x ¢ is :

(1) —14i — 5] (2) -10i — 5]

(3) —10i + 5] (4) —14i + 5]

Let  3i+],1+/3] Bi+(1-PB)j
respectively be the position vectors of the points

A, B and C with respect to the origin O. If the
distance of C from the bisector of the acute

and

3
angle between OA and OB is E , then the sum

of all possible values of B3 is :-

(12 2)1

3)3 4)4

The sum of the distinct real values of p, for

which the vectors, pi+j+k,
i+pj+k, i+ j+pk areco-planer, is:

(H2 20 3)-1 @1
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8.

10.

11.

12.

ALLEN .

Let 3,band ¢ be three unit vectors, out of

which vectors { and ¢ are non-parallel. If
o and B are the angles which vector 3 makes

with vectors pand ¢respectively and

S .
ax(bxc)zab , then lo— Bl is equal to :

(1) 60° (2) 30° (3) 90° (4) 45°
The magnitude of the projection of the vector

2i+3j+k on the vector perpendicular to the

plane containing the vectors i+j+k and

f+23+3f<,is:

H E
> @5
ONG 4) 346

Let 5=3§+23+xf< and B:i—j+12, for

some real x. Then ‘ﬁx B‘ =T is possible if :

(D 3\E<r<5\g 2) 0<rs\E
(3)\E<ré3\g (4)r25\E

Let g=3i+jand f=2i—j+3k.If =P, -B,,
where B, is parallel to g and B, is
perpendicular to g , then B xf, is equal to

(1) =31+9j+5k (2) 3i-9j-5k

1 o N ~ 1 o " ~
3) E(—31+9J+51<) 4) E(31—9J+5k)
If a unit vector 5 makes angles /3 with i /4
with j and 6€(0, n) with k, then a value of
0 is :-

5 5
M= @)

o 5 @ %

13.

14.

15.

16.

The distance of the point having position vector
—i+2j+6k from the straight line passing
through the point (2, 3, —4) and parallel to the

vector, 61+3j—4k is:
M7

3) 2413
If the volume of parallelopiped formed by

(2) 43

46

the vectors i+Aj+k, j+Ak and Ai+k is

minimum, then A is equal to :

()3 @) —%
1
G % @) 3

Let =3i+2j+2k and b=i+2j-2k betwo
vectors. If a vector perpendicular to both the

vectors a+b and d—b has the magnitude 12
then one such vector is

(1) 42i+2j-k)

(2) 4(-2i-2j+k)

(3) 42i-2j-k)

4) 42i+2j+k)

Let o € R and the three vectors
d=ai+j+3k, b=2i+j-ak and
¢=0i-2j+3k. Thenthe set S={a: 7, p
and ¢ are coplanar}

(1) is singleton

(2) Contains exactly two numbers only one of
which is positive

(3) Contains exactly two positive numbers

(4) is empty
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3D

The plane through the intersection of the planes
X+y+z=1land2x+3y-z+4=0
and parallel to y-axis also passes through the
point :

(1) (_3’ O’ _1) (2) (3’ 3’ _1)

(3) (3’ 2” 1) (4) (_3’ 1? 1)

The equation of the line passing through
(-4, 3, 1), parallel to the plane x + 2y —z—5 =0

1S:

+1 y-3 z-2

int ting the li
and intersecting the line 3 5 ]

x+4 y-3 z-1
-1 1 1

oY)

x+4 y-3 z-1
2 = =

2) 3 -1 1
x+4 y-3 z-1
1 1 3

x-4 y+3 z+1
@ =

The equation of the plane containing the

3)

. . X z .
straight line By =% =2 and perpendicular to

the plane containing the straight lines

X y z X y z.,
374 Ty
(D x+2y-22=0 @2)x-2y+z=0
B)5x+2y—-4z=0 4)3x+2y-3z=0
If the lines x = ay+b, z = cy + d and
x=a'z+Db',y =c'z+d' are perpendicular, then:
(I)cc'+a+a' =0 2)aa'+c+c'=0
(3)ab'+bc'+1=0 @4)bb +cc'+1=0
The plane passing through the point (4, -1, 2)
2 y-2 z+l
-1 2

and parallel to the lines X

x-2 y-3 z-4

and also passes through

1 2 3
the point :
(1) -1,-1,-1) 2)1,-1,1)
3)d,1,-1) 4 (1,1,1)

6.

10.

Let A be a
F=(1-3wi+@u-1j+@2+5wk and B(3, 2, 6)
be a point in the space. Then the value of p for

point on the line

which the vector Apg is parallel to the plane

x—4y+3z=1is:

1 1 1 1
hy @5 & @y
The plane which bisects the line segment
joining the points (—3,-3,4) and (3,7,6) at right
angles, passes through which one of the
following points ?

(1 “,-1,7) (2)4,1,-2)
(3)(=2,3,5) 4 (2,1,3)
On which of the following lines lies the point

4 y-5 z-3
2 1

of intersection of the line, > ;

and the plane, x +y +z=27?

X-2 y-3 z+3
2 2 3

ey

x-=4 y-5 z-5
1 1 -1

2

x-1 y-3 z+4
1 2 -5

3)

x+3 4-y z+1
4 = =
“) 3 3 -2

The direction ratios of normal to the plane
through the points (0, —1, 0) and (0, O, 1) and

o
making an anlge 7 with the plane y—z+5=0

are.

(1243, 1, -1 22,32, -2
3)2, -1, 1 @2, 1,-1

The plane containing the line x3_Y +12 = Z;I

and also containing its projection on the plane
2x + 3y — z = 5, contains which one of the
following points ?
(1) (2, 0,-2)
(3) (0, -2, 2)

2)(-2,2,2)
“4) (2,2,0)
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12.

13.

14.

15.

16.
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If the point (2, o, B) lies on the plane which

passes through the points (3, 4, 2) and (7, 0, 6)

and is perpendicular to the plane 2x — Sy = 15,

then 2o — 33 is equal to :-

(15 2)17 (3) 12 4)7

x-3 y+1 z-6
13 -l

Two lines and

X+5 y—-2 z-3
7 -6

The reflection of R in the xy-plane has

coordinates :-

(1) 2,4,7) 2)(-2,4,7)

3)2,4,-7) 4 2,-4,7)

The perpendicular distance from the origin to

intersect at the point R.

the plane containing the two lines,
Xx+2 y-2 z+5 x-1 y-4 z+4

3 s 7 T 4 7
is;

OV @i @11 @ide

A tetrahedron has vertices P(1, 2, 1),
Q(2, 1, 3),R(-1,1,2) and O(0, 0, 0). The angle
between the faces OPQ and PQR is :

oD w3

If an the

angle between line,
x+1 y-2 z-3

2 1 -2

2\2

is cos™! (TJ , then a value of k is:

v ol of @l

Let S be the set of all real values of A such that
a plane passing through the points (A2, 1, 1),
(1,-A2, 1) and (1, 1, —A2) also passes through
the point (-1, —1, 1). Then S is equal to :

(1) {V3} 2) {33
3 {1,-1} “4) {3, -3}

and the plane, x—2y—kz=3

17.

18.

19.

20.

21.

The length of the perpendicular from the point
2,1, 4) on the straight line, > =Y =2 -~

(2,—1,4) on the straight line, 0 - 7 1

is

(1) less than 2

(2) greater than 3 but less than 4

(3) greater than 4

(4) greater than 2 but less than 3

The equation of a plane containing the line of
intersection of the planes 2x —y —4 =0 and
y + 2z —4 =0 and passing through the point
(1,1,0)1s:

() x+3y+z=4 2)x-y-z=0
B)x-3y-2z=-2 (4)2x-z=2

The vector equation of the plane through the
line of intersection of the planes x +y + z =
I and 2x + 3y+ 4z =5 which is perpendicular
to the plane x —y +z=01s:

(1) Fx(i+k)+2=0
@ i(i-k)-2=0
(3) £(i-k}+2=0
@) ix(i-k)+2=0

If a point R(4,y,z) lies on the line segment
joining the points P(2,-3,4) and Q(8,0,10), then
the distance of R from the origin is :

M) 2414 (2)6
(3) /53 4) 221

A plane passing through the points (0, -1, 0)

and (0, 0, 1) and making an angle g with the

plane y —z + 5 = 0, also passes through the
point

(1) (—/2,1,-4)
3) (V2.-1.4)

) (V2.1.4)
@) (—2,-1,-4)
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wel vil z-2 28. If Q(0, -1, -3) is the image of the point P in

22. Iftheline, = 3 meets the plane, the plane 3x —y + 4z = 2 and R is the point

(3,-1,-2), then the area (in sq. units) of APQR
X + 2y + 3z =15 ata point P, then the distance is :
of P from the origin is N Jot Jo1
== @—F G2/13 & —
9 J5 7 2 4 2
1 5 @25 O & : : :
2 2 2 29. A perpendicular is drawn from a point on the
23. The vertices B and C of a AABC lie on the line, x=1 y+l z
5 { line > 11 tothe plane x + y + z =
X+2_Y~' _Z Suchthat BC =5 units. Then
3 0 4 3 such that the foot of the perpendicular Q also
the area (in sq. units) of this triangle, given that lies on the plane x —y + z = 3. Then the co-
the point A(1, -1, 2), is :- ordinates of Q are :
(D) 234 )34 (36 4) 5s\17 (1) (2,0, 1) 2) 4, 0, -1)

24. LetP bethe plane, which contains the line of (3) (-1, 0, 4) ) (1, 0,2)
intersection of the planes, x + y+z—-6=0and 30. Af thevol > 5 3 = 0 has th
2x + 3y +z+ 5 =0 and it is perpendicular to ) the plane 2x =y + 2z + 5 =0 has the
the xy-plane. Then the distance of the point (0, _ 1 2
0, 256) from P is equal to :- distances 3 and 3 units from the planes 4x — 2y
(1) 6375 (2) 20545 +4z+A=0and 2x -y + 2z + p = 0,
3 17/5 @ 11/5 respectively, then the maximum value of A +

25. If the system of linear equations p is equal to :

X+y+Z:5 (1)15 (2)5
2y +22=06
ey - 3) 13 4)9
X + 3y +Az=p, (A,n €R), has infinitely many
solutions, then the value of A + p is : 31.  If the line = —2 _y+l_z-1 intersects the
M2 @10 39 @7 = b

26. LetA(3,0,-1),B (2,10, 6) and C(1,2, 1) be palne 2x +3y —z + 13 =0 ata point P and the
the vertices of a triangle and M be the midpoint plane 3x +y + 4z = 16 at a point Q, then PQ
of AC. If G divides BM in the ratio, 2 : 1, then is equal to :
cos (£GOA) (O being the origin) is equal to : D) 2VE Q) iE 3o (@) 14

1 1 .
(1) — Q) —— 32. Thelength of the perpendicular drawn from the
V30 6v10 point (2, 1, 4) to the plane containing the lines
1 1 A 2 oan
L _ r=(i+j)+Ali+2j—k)and
® iz @ 37 (i) +2(i+2i-k)
27. If the length of the perpendicular from the point . (i + 3) ‘u (—f L 2f() S -
-1 1
(B, 0, B) (B+#0) tothe line, ?ZYT:% is |
. (1) V3 @ 5
5 then B is equal to :
1
(1) -1 ()2 (3) -2 41 33 4)3
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A plane which bisects the angle between the
two given planes 2x —y + 2z — 4 = 0 and
X + 2y + 2z -2 =0, passes through the point:

(1) 2,4,1) 2)2,-4,1
(3) (1’47_1) (4) (1’_4’ 1)

PARABOLA

Equation of a common tangent to the circle,
x2 + y2 — 6x = 0 and the parabola, y2 = 4x, is:

(D) 2By=12x+1 (2) 2\3y=-x-12

3)S3y=x+3 4) S3y=3x+1
Axis of a parabola lies along x-axis. If its vertex
and focus are at distances 2 and 4 respectively
from the origin, on the positive x-axis then which
of the following points does not lie on it ?

(1) 4, -4) 2 (5, 2J6)

(3) (8, 6) (4) 6,42
Let A(4,—4) and B(9,6) be points on the
parabola, y2 = 4x. Let C be chosen on the arc
AOB of the parabola, where O is the origin,
such that the area of AACB is maximum. Then,
the area (in sq. units) of AACB, is:

3 1 1
(1315 (3)305 @) 31

If the parabolas y2=4b(x—c) and y2=8ax have
a common normal, then which one of the
following is a valid choice for the ordered triad

(a,b,c)
() [%,2,3)

“4),1,3)

(2)32

(1), 1,0)

3) (%,Z,OJ

The length of the chord of the parabola
x2 =4y having equation x —+/2y +4+/2 =0 is :
(D 2411 (2) 342
(3) 643 4) 82

10.

If the area of the triangle whose
one vertex is at the vertex of the parabola,
y2 + 4(x —a2)=0 and the other two vertices are
the points of intersection of the parabola and
y-axis, is 250 sq. units, then a value of 'a"is :-

(D55 @AY (3)52%) D5

The area (in sq. units) in the first quadrant
bounded by the parabola, y = x2 + 1, the
tangent to it at the point (2, 5) and the
coordinate axes is :-

14 187
(1) 3 (2) gV

37 8
3) 24 4) 3

Let P(4, —4) and Q(9, 6) be two points on the
parabola, y2=4x and let X be any point on the
arc POQ of this parabola, where O is the vertex
of this parabola, such that the area of APXQ
is maximum. Then this maximum area
(in sq. units) is :

125 125
== @) =

625 75
G @)~

The equation of a tangent to the parabola,
x2 = 8y, which makes an angle 0 with the
positive direction of x-axis, is :

(1) x = ycotO + 2tan0

(2) x = ycotO — 2tanf

(3) y = xtan — 2cot0

(4) y = xtan0 + 2cot0

The tangent to the parabola y* = 4x at the point
where it intersects the circle x> + y*> = 5 in the
first quadrant, passes through the point :

1 4
o4
13

3) ( j “) (Z’Zj

NG|

b

A w
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. ALLEN

JEE (Main) Examination-January & April 2019

11.

12.

13.

14.

15.

16.

If one end of a focal chord of the parabola,
y2 =16xisat (1,4), then the length of this focal
chord is

(1) 25 (2) 24 (3) 20 (4) 22

If the tangent to the parabola y? = x at a point
(a, B), (B> 0) is also a tangent to the ellipse,
x> + 2y% = 1, then o is equal to :

M 242 +1 (2) V2 -1

3) V2+1 4) 221

The area (in sq. units) of the smaller of the two
circles that touch the parabola, y2 = 4x at the
point (1, 2) and the x-axis is :-

(1) 4n(2-+2) (2) 8n(3-2/2)

() 4n3+/2) 4) 8n(2-/2)

If the line ax + y = c, touches both the curves

X2 +y2=1andy? = 44/2x, then | ¢ | is equal to:

(1) 12 2)2

1
4 7

The tangents to the curve y = (x — 2)2 -1 at its

G) V2

points of intersection with the line x —y = 3,

5 5
o [5-1) @[3
5 5
3) [;‘@ “4) [g’lj

The equation of a common tangent to the

intersect at the point :

curves, y2 = 16x and xy = —4 is :
MHx+y+4=0 2)x-2y+16=0

B)2x-y+2=0 @x-y+4=0

ELLIPSE

If tangents are drawn to the ellipse
x2 + 2y% = 2 at all points on the ellipse other
than its four vertices then the mid points of the
tangents intercepted betwen the coordinate
axes lie on the curve :

2 2

2 2
X y X y

) —+=—=1 ) —+-—=1

()2 4 ()4 2

—+—=1
@) 4x> 2y’

L + L — 1
3 2x> 4y’
Let the length of the latus rectum of an ellipse
with its major axis along x-axis and centre at
the origin, be 8. If the distance between the foci
of this ellipse is equal to the length of its minor
axis, then which one of the following points
lies on it ?

(1) (443, 243)
(2) (443, 242)
(3) (442, 242)

(4) (42, 243)

Let S and S' be the foci of the ellipse and B be
any one of the extremities of its minor axis. If
AS'BS is a right angled triangle with right
angle at B and area (AS'BS) = 8 sq. units, then
the length of a latus rectum of the ellipse is :

(D 22 (2)2
(3)4 @ 43
If the tangents on the ellipse 4x2 + y2 =8 at the

points (1, 2) and (a, b) are perpendicular to
each other, then a2 is equal to :

n& 2) =
M @
5 128 N
C) e @ 5

In an ellipse, with centre at the origin, if the
difference of the lengths of major axis and
minor axis is 10 and one of the foci is at
(0, 53 ) , then the length of its latus rectum is:

(1) 10 2)8 3)5 46

4



JEE (Main) 2019 Topicwise Test papers

6.

ALLEN .

If the line x — 2y = 12 is tangent to the ellipse

X2 yz -9
? + ? =1 atthe point [&7) , then the length

of the latus recturm of the ellipse is :
(19 @83 122 PS5

The tangent and normal to the ellipse
3x2 + 5y2 =32 at the point P(2, 2) meet the x-
axis at Q and R, respectively. Then the area
(in sq. units) of the triangle PQR is :

14 16 68 34
n5 @5 O @]
If the normal to the ellipse 3x2 + 4y2 = 12 at
a point P on it is parallel to the line, 2x +y =
4 and the tangent to the ellipse at P passes
through Q(4, 4) then PQ is equal to :

B ) Mg L 35

2 ( 2 “) 2

An ellipse, with foci at (0, 2) and (0, —2) and
minor axis of length 4, passes through which
of the following points ?

(D) 1, 242)
(2) 2. V2)
(3) 2. 242)
4) (2,2

HYPERBOLA

Let 0 <0< g If the eccentricity of the

2 2
X

hyperbola =1 is greater than 2,

cos’0 sin’0
then the length of its latus rectum lies in the
interval :
(1 (2, 3]
(3) (372, 2]

(2) (3, )
4) (1, 3/2]

A hyperbola has its centre at the origin, passes
through the point (4,2) and has transverse axis
of length 4 along the x-axis. Then the
eccentricity of the hyperbola is :

2 3
W5 @3
(3) V3 42

The equation of a tangent to the hyperbola
4x2-5y? = 20 parallel to the line x—y = 2 is :
(1) x-y+9=0

(2) x-y+7=0

3) x-y+1 =0

4) x-y-3=0
y2 x2

Let Sz{(x,y)eR2 = =1}, where
1+r 1-r

r # +1. Then S represents :

2
1) A hyperbola whose eccentricity is ,
(1) Ahyp y NS
where O<r< 1.
1
2) An ellipse whose eccentricity is ,
" N
wherer > 1
2
3) A hyperbola whose eccentricity is ,
(3)Ahyp Y =

whenO<r<1.

(4) An ellipse whose eccentricity is ’il
r+

whenr> 1
Equation of a common tangent to the parabola
y2 = 4x and the hyperbole xy = 2 is :

M x+2y+4=0

2)x-2y+4=0

B)x+y+1=0

@) 4x+2y+1=0

If ahyperbola has length of its conjugate axis

equal to 5 and the distance between its foci is

13, then the eccentricity of the hyperbola s :-
13

()2 @)~

13 13
By @y
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is 5x =4 /5 and its eccentricity is e, then :

(1) 4e* —24e2+35=0

(2) de* + 8e2 —35=0
(3) det — 12¢2 27 = 0

(4) de* —24e2 +27 =0

. ALLEN JEE (Main) Examination-January & April 2019
7. If the vertices of a hyperbolabe at (=2,0) and | 11. If 5x + 9 = 0 is the directrix of the hyperbola
(2, 0) and one of its foci be at (=3, 0), then 16x2 — 9y2 = 144, then its corresponding focus
which one of the following points does not lie -
on this hyperbola? '
(1) (4,.415) (2) (-6,2410) (1) [—— Oj () (5, 0)
(3) (6.52) 4 (246.5)
5
— =0
8.  If the eccentricity of the standard hyperbola 33,0 @ [3 j
passing through the point (4,6) is 2, then the
equation of the tangent to the hyperbola at (4,6) 12. Let P be the point of intersection of the common
o tangents to the parabola y2 = 12x and the
hyperbola 8x2 —y2 =8.If S and S' denote the
(D2x-y-2=0 foci of the hyperbola where S lies on the
(2)3x-2y=0 positive x-axis then P divides SS' in a ratio:
(3)2x-3y+10=0 ()54 (214:13 (3)2:1 (4 13:11
@x-2y+8=0 COMPLEX NUMBER
9. If the line y=mx+7+/3 is normal to the
_ n ) 3+2isinf . . .
2 2 1. Let A —{O e(—z,nj. | —2isn® is purelylmagmary} .
XY
h la ——=—==1, th lue of
yperbola 24 18 . "4 Then the sum of the elements in A is :
5 3 Sn 27
(1) - (2) NG M~ @ =
2 J15
JR— 4 -
37 ) 5 .
o ) 4
10. If a directrix of a hyperbola centred at the 4
origin and passing through the point (4,—2\/5 ) 2.  Let z, be a root of the quadratic equation,

X2+ x+1=0.1f z=3+6iz)' —3iz;", then arg

z 1s equal to:
T T
(M7, @) 5
T
(3)0 @ <
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Let z, and z, be any two non-zero complex

numbers such that 3lz,| = 4 Iz,
If Z=ﬁ+ﬁ then:
2z, 3z,

1 (17
) lzl==,|— 2) R =0
(1) Iz S\ (2) Re(2)

5
(3)Iz|=\/; (4) Im(z) =0

Vioi) (VB Y

1 1

Letz= {7+EJ +[7—EJ IfR(z) and I[z]

respectively denote the real and imaginary parts

of z, then :

(1)R(z) >0 and I(z) > 0
(2)R(z) < 0and I(z) > 0
3)R(z) =-3

@ 1(2)=0

1y +1y .
Let (_2 _Elj \ X27ly (i=v-1) , where

x and y are real numbers, then y — x equals :
(1)-85 (2) 85
(3) -91 4) 91

Let z be a complex number such that
Izl +z=3+1(wherei= ,/_1 ). Then Izl is equal
to :-

@Y

5 5
M7 )3

10.

It 2

- Z (e €R) is a purely imaginary number

and |zl = 2, then a value of o is :

(1 (2)2

ON oF

Let Z, and Z, be two complex numbers
satisfying IZ,1 =9 and |Z,-3—4il=4 . Then the

minimum value of |Z,-Z,| is :

(1)0 ) 1
(3) 2 4)2
If z=£+i( =J—T),

2 2

then (1+iz+z5 +izg)9 is equal to
(1) -1 )1
3)0 @) (-1+2i)’

All the points in the set

a—1

sz{aﬂ:aeR} (i=\/—71) lie on a

(1) circle whose radius is 1.
(2) straight line whose slope is 1.

(3) straight line whose slope is —1

(4) circle whose radius is /7 .
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ALLEN EE (Main) Examination—January & April 2019 BEEE
. y & Ap
11. Let o and B be the roots of the equation | 15. The equation lz—il =lz-1l,1= \/Tl,represents;
2 _ .
x“+x+1=0. Then fory=0inR, (1) the line through the origin with slope —1.
(2) a circle of radius 1.
y+l B
o y+PB . 1
B 1 y+a is equal to (3) a circle of radius 5
(4) the line through the origin with slope 1.
My’ @y -1 16. Letz € C with Im(z) = 10 and it satisfies
2 2
- — 27— .
B yly -1 @) yy" =3 % _2i-1 for some natural number n.
2z+n
12. Let zC be such that Izl < 1. If o= 55;3Z : Then:
4=z (1) n = 20 and Re(z) = — 10
then:- (2) n =20 and Re(z) = 10
(1) 5Im(o) < 1 (2) 4Im(w) > 5 (3) n =40 and Re(z) = - 10
(3) 5Re(w) > 1 (4) SRe(w) > 4 S - =10
PROBABILITY
(1+i) . 2
13. Ifa>0and z= — , has magnitude 5 1. Two cards are drawn successively with
a—1
replacement from a well-shuffled deck of
then 7 is equal to : 52 cards. Let X denote the random variable of
number of aces obtained in the two drawn
1) _%_éi ?) —%+§i cards. Then P(X = 1) + P(X = 2) equals :
(1) 52/169 (2) 25/169
1 3. 1 3. 3) 49/169 4)24/169
3 -5~ @ -3 ) @
2.  Anurncontains 5 red and 2 green balls. A ball
14. If zand w are two complex numbers such that is drawn at random from the urn. If the drawn

lzwl = 1 and arg(z) — arg(w) = E, then :

2
(1) zw =i (2) zw =—i

_ 1-1 _ —1+1
3) ZW:ﬁ 4) 2w= NG

ball is green, then a red ball is added to the urn
and if the drawn ball is red, then a green ball
is added to the urn; the original ball is not
returned to the urn. Now, a second ball is
drawn at random from it. The probability that
the second ball is red, is :

27 21
3% @

26
e @3

4
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An unbiased coin is tossed. If the outcome is
a head then a pair of unbiased dice is rolled and
the sum of the numbers obtained on them is
noted. If the toss of the coin results in tail then
a card from a well-shuffled pack of nine cards
numbered 1,2,3....,9 israndomly picked and the
number on the card is noted. The probability
that the noted number is either 7 or 8 is :

13 19 19 15
Hy @5 G @
If the probability of hitting a target by a shooter,
in any shot, is 1/3, then the minimum number
of independent shots at the target required by
him so that the probability of hitting the target

. 5 .
at least once is greater than PR

(16 )5 (3)4 43

Two integers are selected at random from the
set {1, 2,...., 11}. Given that the sum of
selected numbers is even, the conditional
probability that both the numbers are even is :
ms @7 &3 @y

LetS=1{1,2, ...... , 20}. A subset B of S is
said to be "nice", if the sum of the elements of

B i1s 203. Then the probability that a randomly

chosen subset of S is "nice" is :-

6 5
(1) 5 @) 5w

4 7
(3) 5 4) 5

10.

A bag contains 30 white balls and 10 red balls.
16 balls are drawn one by one randomly from

the bag with replacement. If X be the number

of white balls drawn, the
mean of X is equal to :-
standard deviation of X
43
(D4 () = 3) 4z D32

In a random experiment, a fair die is rolled until
two fours are obtained in succession. The
probability that the experiment will end in the
fifth throw of the die is equal to :

150

175
Mg

200
@

225
&%

@

Consider three boxes, each containing 10 balls
labelled 1,2,....,10. Suppose one ball is
randomly drawn from each of the boxes.
Denote by n;, the label of the ball drawn from
the ith box, (i = 1, 2, 3). Then, the number of
ways in which the balls can be chosen such

thatn; <n,<njis:

(1)82 (2) 240 (3) 164 (4) 120

In a game, a man wins Rs. 100 if he gets 5 of
6 on a throw of a fair die and loses Rs. 50 for
getting any other number on the die. If he
decides to throw the die either till he gets a five
or a six or to a maximum of three throws, then
his expected gain/loss (in rupees) is :

(1) %gain 2) %1055

30 4) %loss
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. ALLEN JEE (Main) Examination-January & April 2019
11. In aclass of 60 students, 40 opted for NCC, [ 15. Assume that each born child is equally likely
30 opted for NSS and 20 opted for both NCC and to be a boy or a girl. If two families have two
NSS. If one of these students is selected at random, children each, then the conditional probability
then the probability that the student selected has that all children are girls given that at least two
opted neither for NCC nor for NSS is : are girls is :
2 1 1 1
M 3 @) ¢ M) 17 @)
1 5 1 1
3) 5 4) = 3) 15 “ 1
12.  LetA and B be two non-null events such that | 16. Minimum number of times a fair coin must be
AcB. Then, which of the following tossed so that the probability of getting at least
i ?
statements is always correct ? one head is more than 99% is :
1) P(AIB)=1
(1) P(AIB) (05 2)6
(2) P(AIB) =P(B) —P(A)
(3)7 4)8
(3) P(AIB) < P(A)
17. [If three of the six vertices of a regular hexagon
(4) P(AIB) > P(A)
are chosen at random, then the probability that
13. The mimmum number of {EEEEERRas 1o (o8 the triangle formed with these chosen vertices
a fair coin so that the probability of observing ) . )
is equilateral is :
at least one head is at least 90% is :
S5 2)3 3)2 4)4 3 1
(D 2) 3) C)) M 7 @ 1
14. Four persons can hit a target correctly with
babiliti 111 dl ively. if all (3)i (4)l
probabilities S 3 g ady respectively. 1 20 5
hit at the target independently, then the | yg 1 ¢t 4 random variable X have a binomial

probability that the target would be hit, is

1 L

M 192 2) 192
25 7

35 5

distribution with mean 8 and variance 4.

If P(x<2) =%, then k is equal to :

(1) 17 2) 1

(3) 121 (4) 137
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For and initial screening of an admission test,
a candidate is given fifty problems to solve. If
the probability that the candidate can solve any

4
problem is 5 then the probability that he is

unable to solve less than two problems is :
| ﬂ(i ) 5 5_4(1 "’
M 25\ 5 2 515

255 515
A person throws two fair dice. He wins Rs. 15
for throwing a doublet (same numbers on the
two dice), wins Rs.12 when the throw results
in the sum of 9, and loses Rs. 6 for any other

outcome on the throw. Then the expected
gain/loss (in Rs.) of the person is :

1 1 1
(1) 2 gain (2) Eloss 3) Zloss 4 Egain

STATISTICS

5 students of a class have an average height
150 cm and variance 18 cm?2. A new student,
whose height is 156 c¢m, joined them. The
variance (in cm?2) of the height of these six
students is:

(1) 22
(3) 16

(2) 20
4) 18

A data consists of n observations:

CIf Z(Xi+1)2=9n and
i=1

D(x - 1)2 =50 then the standard deviation of

i=l1

this datais :

5 2) 5

V1 D2

The mean of five observations is 5 and their
variance is 9.20. If three of the given five
observations are 1, 3 and 8, then aratio of other

two observations is :

(H4:9 2)6:7

(3)5:8 4)10:3

If mean and standard deviation of

5 observations X;, X,, X3,X4,X5 are 10 and 3,

respectively, then the variance of

6 observations X;,X,,...,Xs and =50 is equal to:

(1)582.5 (2)507.5 (3)586.5 (4)509.5

The outcome of each of 30 items was observed;

r 1 )
10 items gave an outcome E —deach, 10items
1 ..
gave outcome 5y each and the remaining

10 items gave outcome % + d each. If the

variance of this outcome data is — then

3
Idl equals :-
(12 2) g
2
3)3 ) 2

If the sum of the deviations of 50 observations
from 30 is 50, then the mean of these observation
is:

(1)50 (2)51

(3)30 4) 31
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. ALLEN JEE (Main) Examination-January & April 2019
7.  The mean and the variance of five observation | 11. The mean and the median of the following ten
are 4 and 5.20, respectively. If three of the numbers in increasing order 10, 22, 26, 29, 34,
observations are 3, 4 and 4; then then absolute x 42, 67,70, y are 42 and 35 respectively, then
value of the difference of the other two
observations, is : L is equal to :-
X
(H1 (2)3
1)7/3 2)9/4
3)7 @5 ey (2)
712 4
8. The mean and variance of seven observations S (4)8/3
are 8 and 16, respectively. If 5 of the | 12. If for some x € R, the frequency distribution of
observations are 2, 4, 10, 12, 14, then the the marks obtained by 20 students in a test is :
product of the remaining two observations is :
Frequencey | (x +1)* [ 2x—5 | x* -3x | x
(3)48 4)45
9. A student scores the following marks in five then the mean of the marks is
tests : 45,54,41,57,43. His score is not known
) ) ) (1)2.8 2)3.2
for the sixth test. If the mean score is 48 in the
six tests, then the standard deviation of the (3)3.0 4)2.5
marks in six tests is 13. If both the mean and the standard deviation of
10 100 50 observations X, X,....,Xs are equal to 16,
)] 3 2) 3 then the mean of (x; — 4)%, (x, — 4)2,.....
(Xs9—4)? s :
100 10
3) =5 (4) 3 (1) 525 (2) 380
(3) 480 (4) 400
10. If the standard deviation of the numbers
14. If the data x|, X,, ...., X} 1s such that the mean

-1,0, 1, kis /5 where k > 0, then k is equal

to

1) 2\@ () 26
5
(3) 4\E ) V6

of first four of these is 11, the mean of the
remaining six is 16 and the sum of squares of
all of these is 2,000; then the standard deviation

of this data is :

(1) 4 (22

(3) 2 4) 2\2
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REASONING

If the Boolean expression (p ® q) » (~p = q)
is equivalent to p ~ q, where ®, = € {A,v},

then the ordered pair (&, =) is:

(D) (Av) 2) (v,v)

(3) (An) @) (v,n)

The logical statement
[~ (~ pVv q) v (p A r) A (~ qn r):l isequivalentto:

(D) (parr)ar~q

Q) (~pr~g)Arr

B ~pvr

@DPAr~qvr

Consider the following three statements :
P :5is aprime number.

Q :71is afactor of 192.

R:L.C.M. of 5 and 7 is 35.

Then the truth value of which one of the

following statements is true ?
(H®PrQv (~R)
(3) (~P)v (Q"R)

(2) (-P) * (~Q " R)
4)Pv (~Q"R)

If qisfalse and p A q<> r istrue, then which

one of the following statements is a tautology?
M Pvr)—>pAar)
2)pvr

B)par

@ Ar)—>(pvr)

Contrapositive of the statement

"If two numbers are not equal, then their

squares are not equal." is :-

(1) If the squares of two numbers are equal, then

the numbers are equal.

(2) If the squares of two numbers are equal, then

the numbers are not equal.

(3) If the squares of two numbers are not equal,

then the numbers are equal.

(4) If the squares of two numbers are not equal,
then the numbers are not equal.

The Boolean expression

(pAq)Vv(pv ~q) A(~pAa~q) isequivalent to:

(1) pa(~q) @) pv(~q)

3) P9 4) prq

The expression ~(~p—q) is logically equvalent

to:
(Lh~pr~q 2)p"q
3 ~phq @pr~q

The contrapositive of the statement "If you
are born in India, then you are a citizen of
India", is :

(1) If you are born in India, then you are not a

citizen of India.

(2) If you are not a citizen of India, then you

are not born in India.

(3) If you are a citizen of India, then you are

born in India.

(4) If you are not born in India, then you are

not a citizen of India.
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. ALLEN JEE (Main) Examination-January & April 2019
9.  Which one of the following statements isnot | 13. The negation of the boolean expression
f)
a tautology ~sVv(~1As) is equivalent to :
(M (prgq)—p () r ) sar
(3) SVr (4)~s/\~r
2) (pArg)—>(~p)va
14. If the truth value of the statement
3) p—> (p v q) P— (~p v 1) is false(F), then the truth values
of the statements p, q, r are respectively :

@ (pva)—(pv(~q)) (DE T, T
10. For any two statements p and q, the negation @ T EF

of the expression pv(~pAq) is G TTFE

(1) pAq (2) pe>q @GDTET

(3) ~pv~q 4) ~pA~q 15. The Boolean expression ~(p= (~q)) is
11. If P=(q vr)is false, then the truth values of SRR

p, q, I are respectively :- (D ~p)=q (2)pvq

(WDETT )T, EF (3)g= ~p @phq

@OTTF @ EEF MATHEMATICAL INDUCTION
12. Which one of the following Boolean

expressions is a tautology ?
(1) (Pvq)Aa(=pv~q)

(2) (PAq)v(pAr~q)

(3) (Pva)a(pv~q)

4 (Pvq)v(pv~q)

1.

Consider the statement : "P(n): n2—n + 41 is
prime." Then which one of the following is

true?

(1) P(5) is false but P(3) is true
(2) Both P(3) and P(5) are false
(3) P(3) is false but P(5) is true

(4) Both P(3) and P(5) are true
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ANSWER KEY

Que. 1 2 3 4 5 6 7

Ans. 1 3 4 1 4 2 4

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 3 1 3 1 1 3 1 2 2 3
Que. 11 12 13 14 15

Ans. 3 1 2 4 4

SEQUENCE & PROGRESSION

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 4 4 1 2 3 3 1 2 4 1
Que. 11 12 13 14 15 16 17 18 19 20
Ans. 2 2 2 2 3 1 1 2 1 3
Que. 21 09 23 24 25 26
Ans. 4 2 3 1 1 1
Que. 1 2 3 4 5 6
Ans. 1 1 3 1 1 1
Que. 1 2 3 4 5 6
Ans. 4 1 2 3 3 3
Que. 1 2 3 4 5 6 7
Ans. 2 2 3 3 3 3 2
Que. 1 2 3 4 5 6 7 8 9 10
Ans. 2 2 4 3 1 4 1 4 3 2
Que. 11 12 13 14 15 16 17 18
Ans. 1 3 3 2 2 3 3 2
STRAIGHT LINE
Que. 1 2 3 4 5 6 7 8 9 10
Ans. 4 4 4 2 2 2 4 4 4 4
Que. 11 12 13 14 15 16 17 18 19 20
Ans. 3 1 3 3 4 2 1 1 2 2
Que. 21
Ans. 2

L 4
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. ALLEN JEE (Main) Examination-January & April 2019
Que. 1 2 3 4 5 6 7 8 9 10
Ans. 1 2 4 2 4 2 4 2 1 4
Que. 11 12 13 14 15 16 17 18 19 20
Ans. 2 4 4 3 2 3 1 4 2 1

PERMUTATION & COMBINATION

Que. 1 2 3 4 6 7 8 9 10
Ans. 2 2 4 1 3 1 4 4 1 1

Que. 11 12 13 14

Ans. 2 3 1 1

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 4 2 3 4 2 3 3 1 4 1

Que. 11 12 13 14 15 16 17 18 19 20
Ans. 4 4 2 4 4 2 4 1 2 2

Que. 21 05)

Ans. 1 4

SET

Que. 2 3

Ans. 3 1

Que. 1

Ans.

FUNCTION

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 1 4 2 Bonus 1 1 1 2 1

Que. 11 12 13 14 15

Ans. 3 3 4 3 2

INVERSE TRIGONOMETRIC FUNCTION

Que. 1 2 3 4 5 6 8

Ans. 1 1 3 3 4 1 3

LIMIT
7

Que. 1 2 3 4 5 6 8 9 10
Ans. 1 1 4 4 4 3 2 4 4
Que. 11 12 13 14
Ans. 4 1 2 1

L 4
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Que. 1 2 3 4 5
Ans. 4 4 1 1 4
Que. 1 2 3 4 5 6 7 8
Ans. 4 3 1 3 1 4 3 1

METHOD OF DIFFERENTIATION
Que. 1 2 3 4 5 6 7 8 9 10
Ans. 4 2 3 4 1 4 2 4 1 4

INDEFINITE INTEGRATION

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 1or3 4 3 1 2 1 2 2 3 4
Que. 11 12 13 14 15 16

Ans. 4 4 1 1 3 4

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 4 1 2 4 2 4 1 2 4 2
Que. 11 12 13 14 15 16 17 18 19 20
Ans. 4 1 3 3 3 3 1 1 1 4
Que. 21

Ans. 4

TANGENT & NORMAL

Que. 1 2 3 4 5 6 7 8
Ans. 4 4 3 3 2 2 3 1
MONOTONICITY

Que. 1 2 3 4 5

Ans. 4 3 2 2 2

MAXIMA & MINIMA

Que. 1 2 3 4 5 6 7 8 9
Ans. 3 1 1 3 1 1 1 2 2
DIFFERENTIAL EQUATION
Que. 1 2 3 4 5 6 7 8 9 10
Ans. 3 2 1 1 2 2 4 2 2 2
Que. 11 12 13 14 15 16 17
Ans. 1 4 3 3 2 4 1
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. ALLEN JEE (Main) Examination-January & April 2019
Que. 1 2 3 4 5 6 7 8 9 10
Ans. 3 3 1 1 2 2 2 2 2 2
Que. 11 12 13
Ans. 1 3 1

MATRIX

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 1 3 4 1 2 4 2 4 4 1
Que. 11 12 13

Ans. 4 3 3

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 1 4 2 4 3 2 3 2 2 4
Que. 11 12 13 14 15 16

Ans. 3 3 1 3 3 4

1

Que. 2 3 4 5 6 7 8 9 10
Ans. 2 2 2 4 3 2 3 2.4 1
Que. 11 12 13 14 15 16 17 18 19 20
Ans. 4 3 1 2 3 2 2 2 3 1
Que. 21 252 23 24 25 26 27 28 29 30
Ans. 2 1 2 4 2 3 1 4 1 3
Que. 31 32 33

Ans. 1 1 2

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 3 3 4 1,2,3,4 3 4 3 1 1 3
Que. 11 12 13 14 15 16

Ans. 1 3 2 3 3 4

ELLIPSE
1

Que. 2 3 4 5 6 7 8 9
Ans. 2 3 2 3 1 3 4 4
HYPERBOLA
Que. 1 2 3 4 5 6 7 8 9 10
Ans. 2 1 3 4 1 4 3 1 3 1
Que. 11 12
Ans. 3 1

L 4
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COMPLEX NUMBER

Que. 1 2 3 4 5 6 7 8 9 10
Ans. 2 1 Bonus 4 4 4 2 1 1 1
Que. 11 12 13 14 15 16
Ans. 1 3 3 2 4 3
Que. 1 2 3 4 5 6 7 8 9 10
Ans 2 2 3 2 1 2 3 2 4 3
Que. 11 12 13 14 15 16 17 18 19 20
Ans. 2 4 4 3 1 3 2 4 2 2
Que. 1 2 3 4 5 6 7 8 9 10
Ans 2 2 1 2 4 4 3 3 1 2
Que 11 12 13 14
Ans 1 1 4 2
Que. 1 2 3 4 5 6 7 8 9 10
Ans. 1 1 4 4 1 3 1 2 4 4
Que. 11 12 13 14 15
Ans. 2 4 2 3 4
Que. 1
Ans. 4

2

nd April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee(Main)_Jan a



nd April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee(Main)_Jan a

JEE (Main) Examination-January & April 2019

. ALLEN

IMPORTANT NOTES




JEE (Main) 2019 Topicwise Test papers

IMPORTANT NOTES

ALLEN .

nd April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee(Main)_Jan a




nd April -2019\Eng\07-Maths

node06\BOBO-BA\Kota\JEE Main\Topicwise Jee(Main)_Jan a

JEE (Main) Examination-January & April 2019

. ALLEN

IMPORTANT NOTES






