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A

MATHEMATICS

LOGARITHM

The number of solutions of the equation
1081 (2%° + 7x+5) +log 5,5 (x +1)* =4 =0,
x>0,1s

The sum of the roots of the equation

x+1-2log,(3+2%)+2log,(10-27)=0, is :

(1) log, 14 (2) log, 11
(3) log,12 (4) log,13
COMPOUND ANGLE

The value of cotl4 is :

() N2+B3+2-6
3)2-V3-2+6

@) V2 +/3+2+4/6
4) 3v2-3-6

If tan(%j,x,tan(%} are in arithmetic

. T Sn .
progression and tan(gj,y, tan(ﬁj are also in

arithmetic progression, then |x — 2y| is equal to :
(14 23 30 @1

Let 2sin3x _44cos3x} and

a= max{S
xeR

B :mil?{825i"3" greosx ) Ifgx?+bx+c=0isa

quadratic equation whose roots are o and ',
then the value of c — b is equal to :
(1)42 (3)43

(2) 47 (4) 50

The value of
. (nj . (Zn) . (31[] . (SHJ . (61:) . (77:)
2sin| — [sin| — [sin| — |sin| — |sin| — [sin| —
8 8 8 8 8 8

1 1 1
= - 4) ——
@ 4 ®) 8 @ 82

5.

sinA _sin(A-C)
sinB  sin(C—-B)

Let , where A, B, C are

angles of a triangle ABC. If the lengths of the

sides opposite these angles are a, b, ¢
respectively, then :

(Hb*—a*=a’+¢’

(2)b?, ¢ a’arein A.P.

(3) ¢% a’, b” are in A.P.

(4) a%, b’, ¢* are in A.P.

If n is the number of solutions of the equation

ZCOSX(4sin(£+xjsin(£—xj—lj =1,
4 4

x € [0, 7] and S is the sum of all these solutions,
then the ordered pair (n, S) is :

(1)(3,13%n/9)
3)(2,8n/9)

() (2,2n/3)
4)(3,5n/3)

A possible value of tan[isin'1 @J is:
(1) = @ 2431
J7
(3) V-1 (4) ——
22
If e(cos2 x+cos” x+cos® x+..... ©)log, 2 satisﬁes the

equation t2 — 9t + 8 = 0, then the value of

2sinx ( nj )
— | 0<x<—|is
sin X ++/3 cosx 2
1) 243 ) %
3) V3 ) %

If 15sin*o +10cos*a = 6, for some o € R, then
the value of 27secba + 8cosecta is equal to :
(1) 350 (2) 500 (3) 400 (4) 250
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QUADRATIC EQUATION

If a and B are the distinct roots of the equation
X + 3)x + 3" = 0, then the value of
a’’(a? = 1)+ B*(B"*— 1) is equal to :

(1) 56 x 3% (2) 56 x 3*

(3)52 x 3* (4) 28 x 3%

The number of real roots of the equation

e —e™ -2 - 126"+ +1=0is:
H2 2)4 3)6

If o P

@1

are roots of the equation

x> +5(+2)x+10=0, > B and P, = o — B" for

each positive integer n, then the value of

[P”on * SﬁP‘7P19J is equal to

PigPyo + 5\/5P128

The number of real solutions of the equation,
X —|x|-12=0is:

(12 23 31 4) 4
Ifa+b+ c=1,ab+ bc+ca=2andabc =3,
then the value of a* + b* + ¢ is equal

to

Let o,Bbe two roots of the equation

x? +(20)"*x +(5)"* =0 . Then o* + B* is equal to
(110 (2) 100 (3) 50 (4) 160
The number of real roots of the equation
e —e™ —4e™ —e* +1=0 isequalto .
The sum of all integral values of k (k # 0) for

2 1 2

=— in X has
x—2

which the equation
x—1

no real roots, is
Let A # 0 be in R. If a and B are the roots of the

equation x> — x + 21 = 0, and o and y are the

roots of equation 3x*— 10x + 27A = 0, then %

is equal to

10.

11.

12.

13.

14.

15.

16.

ALLEN ¢

Ifx*+9y°—4x+3=0,x,y € R, thenxandy

respectively lie in the intervals:

(1) ‘:_l’l:l and |:_l,l}
33 33
11

2 {_5’5} and [1, 3]

(3)[1, 3] and [1, 3]

4)[1, 3] and {—l,l}

33

The number of distinct real roots of the equation

3x* +4x’ - 12x° +4=01is

The set of all values of k > —1, for which the

equation (3x> + 4x + 3)” — (k +1) (3x* + 4x + 3)

(3x” + 4x + 2) + k(3x> + 4x + 2)* = 0 has real

roots, is :
5
ey (Lﬂ 2)[2,3)
1 13
(3) [—5,1) 4) (5’5}{1}

cosecl8° is a root of the equation :

()X +2x—4=0 (2)4x*+2x—1=0
B)x*—2x+4=0 4)x*-2x-4=0
The numbers of pairs (a, b) of real numbers,
such that whenever a is a root of the equation
x> +ax+b=0, o’ -2 is also a root of this
equation, is :
(e

The number of the real roots of the equation

(22 (3)4 4)8

(x+1)2+|x—5|=24—7is

Let p and q be two positive numbers such that
p+ q=2 and p* + g4 = 272. Then p and q are
roots of the equation :
(1)x2-2x+2=0

(B)x2-2x+136=0

2)x2-2x+8=0
4)x2-2x+16=0
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17. The integer 'k', for which the inequality | 5 Let {a_}”, be a sequence such that a; = 1, a, = 1
X =2 (3k—Dx + 8k =7 >0 is valid for every and a, +, =2a,, + a, for all n > 1. Then the value
xinR,is: ER
18. Ifo, e Raresuchthat 1 —2i (here2=—-T)isa | 3 ¢ S, denote the sum of first n-terms of an
root of 22 + oz + B = 0, then (oo — B) is equal to : arithmetic progression. If S;o = 530, Ss= 140, then
(1)-3 2)-7 3)7 *3 Sy — Seis equal to :
19. Let a and B be the roots of x2 — 6x —2 = 0. If (1) 1862 (2) 1842 (3) 1852 (4) 1872
a. —2a 4. The sum of all the elements inthe set {n € {1, 2, ..., 100}
= qn— Rn > 10 778 S
a,= on— Bnfor n> 1, then the value of 3a, Is: |HLC.F. of nand 2040 s 1} is equal to
(1)2 )1 (3) 4 4) 3 5. Let S, be the sum of the first n terms of an
arithmetic progression. If Sz, = 3S,,, then the value
20. Let o and B be two real numbers such that S
4n o .
o+ p=1and of = —1. Let p, = () + (B)n, Ofg is :
p,_ 1 =11 and p, ;, ; = 29 for some integer (1) 6 (2) 4 (3)2 4)8
n > 1. Then, the value of p,2 is 6. If the value of
21. The number of solutions of the equation 2.6 10 log<0_25)(%+3i2+3l3+ ....... upto ocj
S —t— . t
logy(x — 1) = logy(x — 3) is ( 3T uPOOOj
. 2 .
22. Letf:[-1, 1] = R be defined as is [, then [" s equal to
f(x) = ax2 + bx + ¢ for all x € [-1, 1], where a, | 7. If log,2,log;(2* —5), log, (2" —%) are in an
b, ¢ € R such that f{-1) = 2, f-1) = I and for arithmetic progression, then the value of x is
x € (-1, 1) the maximum value of f"(x) is % equalto
8. LetA={neN|n’<n+10000},B={3k+]| ke N}
If f(x) < o, x € [-1, 1], then the least value of a and C = {2k | keN}, then the sum of all the
is equal to elements of the set AN(B — C) is equal to
23. The value of 3 + ! ] is equalto | 9- The sum of the series
4+ 1 2 22 2100
34+ 1 X+1+ 2+1+ 4+1 ..... +21T when x =2
4 1 X X x° +1
3+..0 is:
(1) 1.5++/3 (2) 2++/3 210! 2100
@) 1+—4101_1 2) 1+ —5
(3)3+243 @) 4++3
100 101
() 1 @)1
SEQUENCE & PROGRESSION 41% -1 41 1
10.  If the sum of an infinite GP a, ar, ar’, ar’,... is 15
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If sum of the first 21 terms of the series

loggl/2 X+10g91/3 X+ loggl/4 X+.... , where x > 0

is 504, then x is equal to

(1243 (2)9 (3)7 @) 81

and the sum of the squares of its each term is

150, then the sum of ar’, ar®, ar®, ... is :

5 1 25 9
M3 2 3 ) = @3

L 4
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12.

13.

14.

15.

16.

17.

ALLEN

.,a;p be an AP with common
by be a GP with
k=1,2,.., 10.

Let a;, a,

difference —3 and by, b,,....,

common ratio 2. Let ¢, = a, + by,
10

If c;=12 and c; =13, then ZCk isequalto
k=1

Ifforx,y €e R, x>0,

y = logjex + log10x1/3 + 10g10x1/9 + .. upto oo

S TToag M e
ordered pair (X, y) is equal to :
(1) (10% 6) (2) (10% 6)
(3) (107 3) (4) (10°,9)
The sum of 10 terms of the series
3 5 7 .
22t 22x3? kg
120 99 143
M1 2 1 3) 100 “ Taa

Three numbers are in an increasing geometric
progression with common ratio r. If the middle
number is doubled, then the new numbers are in
an arithmetic progression with common
difference d. If the fourth term of GP is 3 r?

then r* — d is equal to :
(1)7-7+3
(3)7-+3

The mean of 10 numbers

7x8,10x10,13 x 12,16 x 14, ... is

(2)7+ 3
4)7+33

Let a;, a, a;, ... be an A.P. If
) +ay+.. 4+ _ 100 p # 10, then 2L g
equal to :

19 100 21 121
1) — 2) — 3) — 4) —
()21 ()121 ()19 ()100

The number of 4-digit numbers which are

neither multiple of 7 nor multiple of 3 is

18.

19.

20.

21.

22,

23.

L 4

728D ., then 160 S is equal

fS=—4+—+—+—F+
5 5 5 54

to

LetS,=1-(n-1)+2-(n—-2)+3-(n-3)+... +

m -1) - 1 , n = 4. The sum
i(zsn 1 j L
- 1S equal to :

(Tt (n-2)) o

e—1 e—2 e e
Hn— @ — - 4) —
©) 3 2 5 3) 3 4 5
Let a,, a,.., a, be an AP such that
21 4
> =—. If the sum of this AP is 189, then

n=1 8,8,

ag,, is equal to

(1)57 2)72 (3) 48 (4) 36
Let a, b, ¢ be in arithmetic progression. Let the

centroid of the triangle with vertices (a, c), (2, b)

and (a, b) be (130 Z) If a, B are the roots of

the equation ax* + bx + 1 = 0, then the value of

o2+ PP—apis:
()ﬁ ()ﬁ
()_2_56 (4)_ﬁ

The sum of first four terms of a geometric

progression (G.P.) is % and the sum of their

respective reciprocals is % If the product of

first three terms of the G.P. is 1, and the third

term is o, then 2o is

If0<9¢< ,X= Zcos2"9y Zsm2"¢

and z= Zcosz“ 0-sin’" ¢ then :

(Dxy-z=(x+y)z
B)xyz=4

Q)xy+tyztzx=z
@ xy+tz=(x+yxz
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24, Let A, Ay, A, ... be squares such that for | 31. Consider an arithmetic series and a geometric
each n > 1, the length of the side of A, equals series having four initial terms from the set
the length of diagonal of A,,,. If the length of (11, 8, 21, 16, 26, 32, 4}. If the last terms of
A, is 12 cm, then the smallest value of n for ) ) ) o
these series are the maximum possible four digit
which area of A, is less than one, is
o 74 6na10 numbers, then the number of common terms in
25.  The sum of the series zw isequal to: L
“~  (2n+1)! these two series is equal to
41 19 _
(1 ?e"'?e '-10 32. If 1, log;o(4* — 2) and log,, (4* +%) are in
41 19 . . .
2) ge—ge -10 arithmetic progression for a real number x,
41 19 then the wvalue of the determinant
3) —e+—e'+10
8 8 2[ 1 j L
x-—| x-1 x
@ - e o 2 ,
8 8 1 0 x| isequalto:
26. If the arithmetic mean and geometric mean of X 1 0
the pth and qth terms of the sequence O | b _—
16,8, -4, 2, ... satisfy the equation . o, B are natural numbers such that
4x2 - 9x + 5=0, then p + q is equal to 100> — 1998 = (100)(100) + (99)101) +
27. In a increasing geometric series, the sum of the (98)(102) +....+ (1)(199), then the slope of the
. .25
second and the sixth term is > and the line passing through (o, f3) and origin is :
product of the third and fifth term is 25. Then, (1) 540 (2) 550 (3) 530 (4)510
the sum of 4th, 6th and 8th terms is equal to 1 1 1 .
34. + + T+ is equal to
(1) 30 (2) 26 (3)35 (4)32 3¥-1 5-1 7°-1 (201)2_1
28. The sum of the infinite  series
101 25 101 99
2.7 1217 22 H— = @) @ —
I+ —+—5+—5+—+—+.. isequalto 404 101 408 400
3 3 3 3 3
13 9 15 11 35. Let S, be the sum of first 2n terms of an arithmetic
»H—= @~ 3) — 4 — _
4 4 4 4 progression. Let S, be the sum of first 4n terms of
1 . 11 .
29. Let 6’ a and b be in G.P. and —,3,6 be in the same arithmetic progression. If (S, — S)) is
a
A.P., where a, b > 0. Then 72(a + b) is equal 1000, then the sum of the first 6n terms of the
to arithmetic progression is equal to:
30. Let
(1) 1000  (2) 7000  (3) 5000  (4) 3000
S,(x)= logal,2 X+ loga”3 X+ logal/6 X
36. The term independent of x in the expansion of

+10ga[/[, X + 10ga,,18 X + loga,,27 X+.....

up to n-terms, where a > 1. If S,,(x) = 1093 and
S;»(2x) = 265, then value of a is equal

to

{ x+1 x—1
X2/3 _X1/3 +1 X_XI/Z

10
:l , X # 1, is equal

to

L 4
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then sinx + cosy is equal to :

1443 B

1 3
Oy @) — O

The number of integral values of 'k' for which

1-43
B==

the equation 3sinx + 4 cosx = k + 1 has a

solution, k € R is

L 4
TRIGONOMETRIC EQUATION 10, 1f /3 (cos’x) = (ﬁ —l)cosx +1, the
The number of solutions of sin’x + cos’x = 1, number of solutions of the given equation when
x € [0, 4] is equal to p
xel0,—|is
(H 11 2)7 3)s OF )
The sum of all values of x in [0, 27], for which
sinx + sin2x + sin3x + sindx = 0, is equal to : 11. If for xe [0, gj, log,esinx + log;,cosx = —1
(1) 8n O 1ln B3)12rn ®9n
. 1
If sin6 + cos® = %,then 16(5in(20) + cos(dh) + sin(60)) and log,(sinx + cosx) = —(logign = 1), n > 0,
is equal to: then the value of n is equal to :
(1)23 Q)27 (323 (427 (1)20 ) 12 3)9 (4) 16
The sum of solutions of the equation | 12.  The number of roots of the equation,
1cos.x =|tan2x |, Xe(_%g]‘{gﬂ‘g} is : (81)" " +(81)" " =30
smx in the interval [0, ] is equal to :
In yis n T
1) S0 ) m A3) 30 ) 15 (13 ()4 3)8 42
13. The number of solutions of the equation
Let S be the sum of all solutions (in radians) of the !
equation sin’0 + cos’0 — sinf cos® = 0 in [0, 4x]. |cot X| = COtX+E in the interval [0, 27] is
Th 85, 1t
g PR SOLUTION OF TRIANGLE
The number of solutions of the equation | 4 If in a triangle ABC, AB = 5 units
n? x 2x T . .
321N 4327 =81, 0< XSZ 1S /B=cos™! (%) and radius of circumcircle of
()3 ) @)1 3)0 )2 ) AABC is 5 units, then the area (in sq. units) of
All peoss1ble \e/alues1 of 6 € [0, 2xn] for which AABC s -
sin 20 + tan 206 >0 liein :
; (1) 10+ 632 ) 8+22
T i
() [ngju(nqj (3) 6+83 4) 4+23
TC T 3 Tn 2. Let in a right angled triangle, the smallest angle
() 0’5 Y 24 Y n,? be 0. If a triangle formed by taking the
reciprocal of its sides is also a right angled
2 o 26 rlan\g/f, en sinf is equal to \/_
5+1 5-1
T n 3n 5m 3t In (1 X2 @) ——
@ |0,— || —,— |YV| t,— |Y| —,— 4 2
4 24 4 2 4
3 (3) E 4) @
If0<x,y<7candcosx+cosy—cos(x+y):5, 2 4
3. In AABC, the lengths of sides AC and AB are

12 cm and 5 cm, respectively. If the area of
AABC is 30 cm? and R and r are respectively
the radii of circumcircle and incircle of AABC,
then the value of 2R + r (in cm) is equal
to
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HEIGHT & DISTANCE

b

A spherical gas balloon of radius 16 meter
subtends an angle 60° at the eye of the observer
A while the angle of elevation of its center from
the eye of A is 75°. Then the height (in meter)
of the top most point of the balloon from the
level of the observer's eye is :

(1) 82 +2v3+2) (2) 8(J6 +2 +2)

(3) 82 +2+3) (4) 8(J6 —2+2)
A 10 inches long pencil AB with mid point C

and a small eraser P are placed on the horizontal
top of a table such that PC= J5 inches and
ZPCB=tan"'(2). The through

which the pencil must be rotated about C so

acute angle

that the perpendicular distance between eraser
and pencil becomes exactly 1 inch is :

p
§O'$
AQ 7 . 0B
5in C 5in
(1) tan™ Gj () tan"' (1)

L[4 a1
(3) tan (Ej (4) tan (5]

Two poles, AB of length a metres and CD of
length a + b (b # a) metres are erected at the

same horizontal level with bases at B and D. If
1
BD =xand tan|ACB = E , then:

(1) x>+ 2(a+2b)x —b(a+b)=0

Q) x*+2@+2b)x+aa+b)=0
(3)x*—2ax+b(a+b)=0

(4)x*—2ax +a(a+b)=0

A vertical pole fixed to the horizontal ground is
divided in the ratio 3 : 7 by a mark on it with
lower part shorter than the upper part. If the two
parts subtend equal angles at a point on the
ground 18 m away from the base of the pole,
then the height of the pole (in meters) is :

(1) 12415 ) 12410
3) 8&J10 @) 63/10

A man is observing, from the top of a tower, a
boat speeding towards the tower from a certain
point A, with uniform speed. At that point,
angle of depression of the boat with the man's
eye is 30° (Ignore man's height). After sailing
for 20 seconds, towards the base of the tower
(which is at the level of water), the boat has
reached a point B, where the angle of
depression is 45°. Then the time taken (in
seconds) by the boat from B to reach the base of

the tower is:
) 1043
(3) 10(/3 +1) @) 10(/3 -1

The angle of elevation of a jet plane from a point
A on the ground is 60°. After a flight of
20 seconds at the speed of 432 km/hour, the

(1) 10

angle of elevation changes to 30°. If the jet plane

is flying at a constant height, then its height is :

(1) 1800 +/3m (2) 3600+/3 m

(3) 2400 \3m (4) 1200 3 m

Two vertical poles are 150 m apart and the
height of one is three times that of the other. If
from the middle point of the line joining their
feet, an observer finds the angles of elevation of
their tops to be complementary, then the height

of the shorter pole (in meters) is :

(1) 2043 (2) 253
(3) 30 425
A pole stands vertically inside a triangular park

ABC. Let the angle of elevation of the top of
the pole from each corner of the park be % CIf

the radius of the circumcircle to AABC is 2,

then the height of the pole is equal to :

2\/5 3) \/g

ey 5 ) 243

@) %
L 4
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DETERMINANT
Leta, b, ¢, d be in arithmetic progression with common
X+a—-c Xx+b x+a
difference A. If |x —1 X+c X+b[=2,

x—-b+d x+d x+c

then value of A* is equal to

The value of k € R, for which the following
system of linear equations

3x—y+4z=3,

X+2y—-3z=-2,

6x + Sy +kz=-3,

has infinitely many solutions, is :

M3 2)-5 3)5 4) -3
The values of A and p such that the system of
equations X +y + z = 6, 3x + 5y + 5z = 26,

X + 2y + Az = p has no solution, are :

(MHA=3,u=5 Q)A=3,u=10
BG)Ar=#2,u=10 @@HAr=2,u=10
The values of a and b, for which the system of
equations
2x+3y+6z=8
x+2yt+az=>5
3x+5y+9z=b
has no solution, are :
()a=3,b = 13 (2)a #3,b= 13
(3)a= 3,b=3 (4)a=3,b=13
The number of distinct real roots of
sinX COSX COSX
cosx sinx cosx| = 0 in the interval
COSX COSX Sinx
—%SXSE is:
(14 @1 (3)2 3
Let
sinf®x  —24cos’X  cos2x
f(x) =[2 +sin’ x cos® x cos2x |,x €[0,7]
sin® x cos” X 1+cos2x

Then the maximum value of f(x) is equal

to

10.

11.

ALLEN ¢

Let 0 ¢ (O,g] . If the system of linear equations

(1+cos’®)x +sin®Oy+4sin30z=0
cos’0 x + (1 +sin”0) y+ 4 sin30z=0
cos’0 x +sin’ O y + (1 + 4 sin3 0) z=0
has a non—trivial solution, then the value of 0 is :
4n n i

1) — 2) — 3) —

(1 9 (2) T 3) T

If the system of linear equations

5m
4) Ty

2x+y—z=3

X—-y—-z=a

3x+3y+pz=3

has infinitely many solution, then oo + 8 — of3 is
equal to

[x+1] [x+2]
A=| [x] [x+3]
[x] [x+2]

[x+3]
[x+3]|, where [t]
[x +4]

Let

denotes the greatest integer less than or equal to
t. If det(A) = 192, then the set of values of x is
the interval:

(1) [68, 69) (2) [62, 63)

(3) [65, 66) (4) [60, 61)

Let [A] be the greatest integer less than or equal
to A. The set of all values of A for which the
system of linear equations x + y + z = 4,
3x + 2y+ 5z = 3, 9x + 4y + (28+ [A])z = [A] has
a solution is:
(HR

) [-9,-8)

If the following system of linear equations

2) (=0,-9) U (=9,)
(4) (=o0,=9) U[-8,0)

2x+ty+z=35
X—-y+z=3
x+y+az=b

has no solution, then :

1 7 1
a=——,b# - ~
1) 3 3

1 7
3a#t——,b=—
(3)a 3 3
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13.

14.

o
i

ALLEN
2 .2
If ar:cosﬂﬂ'smﬂ, r=1, 2, 3,...,
9 9
al a2 a3
i=+/-1, then the determinant |a, a, a,| is
a, a, a,
equal to :
(1) a,a, —a,a, () a,
(3) aja, —aja, 4) a

If o + B + v = 2m, then the system of equations

X + (cos y)y + (cos B)z=0

(cos y)x +y+ (cos a)z=0

(cos B)x +(cosa)y+z=0

has :

(1) no solution

(2) infinitely many solution

(3) exactly two solutions

(4) a unique solution

Consider the system of linear equations
-x+ty+2z=0

3x —ay + 5z =1

2x —2y—az=17

Let S, be the set of all a € R for which the
system is inconsistent and S, be the set of all
a € R for which the system has infinitely many
solutions. If n(S,) and n(S,) denote the number
of elements in S, and S, respectively, then

(M n(S,)=2,n(S,) =2

2)n(S)=1,n(S,)=0

G)n(S)=2,n(S) =0

(#n(S)=0,n(S,) =2

The system of linear equations
3x-2y-kz=10

2x-4y-2z=6

X+2y—z=5m

is inconsistent if :

() k=3, m= ) k#3, meR

B)k#3, m=—

wnlbh wn|s

4) k=3,m¢%

16.

17.

18.

19.

If the system of equations

kx+y+2z=1
3x—-y—-2z=2
—2x—-2y—4z=3

has infinitely many solutions, then k is equal
to

The following system of linear equations

2x +3y+2z=9

3x+2y+2z=9

Xx—y+4z=38
(1) has a

at+B2+y3=12

solution

(o, B,y) satisfying
(2) has infinitely many solutions

(3) does not have any solution

(4) has a unique solution

Consider the following system of equations :

x+2y—-3z=a
2x+6y—1lz=b
x—-2y+7z=c,

where a, b and ¢ are real constants. Then the
system of equations :

(1) has a unique solution when 5a =2b +c¢

(2) has

when 5a = 2b + ¢

infinite number of solutions

(3) has no solution for all a, b and ¢

(4) has a unique solution for all a, b and c

For the system of linear equations :

x-2y=Lx-y+kz=-2,ky+4z=6,k € R,

consider the following statements :

(A) The system has unique solution if k # 2,
k=-2.

(B) The system has unique solution if k = — 2.

(C) The system has unique solution if k = 2.

(D) The system has no-solution if k = 2.

(E) The system has infinite number of solutions
ifk#-2.

Which of the following statements are correct ?

(1) (C) and (D) only (2) (B) and (E) only

(3) (A) and (E) only (4) (A) and (D) only

L 4
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21.

22,

23.

24.

ALLEN

(a+1)(a+2) a+2 1
The value of (a+2)(a+3) a+3 1|is
(a+3)(a+4) a+4 1

MH@+2)@@+3)@+4)
-2
B)at+tl@+2)(@t+3)
@0

The maximum value of

2 1+cos’x  cos2x

sin” x
f(x)=[1+sin’x  cos’x  cos2x|,x eR is:
sin” x cos® x sin2x
3
M7 @ OGO

The system of equations kx + y + z = 1,
x +ky +z=kand x +y + zk = k2 has no

solution if k is equal to :

(Ho (2)1
(3)-1 (4)-2
The solutions of the equation
l+sin’x  sin’x sin’ x
cos’x l+cos’x  cos’x |=0,(0<x<m)
4sin2x  4sin2x  1+4sin2x
are
T T T 57
1) —— 2) —,—
M 12°6 @ 6 6
5t Irn T 11ln
3 ——~ @) ——
1212 12712

Let o,B,y be the real roots of the equation,
x*+ax?+bx +c=0,(a,b,c € Rand a,b#0). If
the system of equations (in, u,v,w) given by
ou + Bv + yw = 0, Bu + yv + aw = 0;

yu + av + Bw = 0 has non-trivial solution, then

aZ
the value of F is

(15
3)1

2)3
“4)0

25.

L 4

Let the system of linear equations

4x + Ay +2z=0

2x —y+z=0

ux +2y+3z=0,A, u € R.

has a non-trivial solution. Then which of the
following is true ?
(1p=6,LeR
B3)r=3,peR

2Q)r=2,peR
@p=-6,LeR

STRAIGHT LINE

Consider a triangle having vertices A(-2, 3),
B(1, 9) and C(3, 8). If a line L passing through

the circum-centre of triangle ABC, bisects line
BC, and intersects y-axis at point (O,%j, then

the value of real number o is

Let the equation of the pair of lines, y = px and
y = gX, can be written as (y — px) (y — qx) = 0.
Then the equation of the pair of the angle
bisectors of the lines x* — 4xy — 5y° = 0 is :
(H)x*=3xy+y' =0
B)xX*+3xy—y' =0

Q)X +4xy-y =0
@) x*-3xy-y'=0
A ray of light through (2,1) is reflected at a
point P on the y-axis and then passes through

the point (5, 3). If this reflected ray is the
directrix of an ellipse with eccentricity % and
the distance of the nearer focus from this

directrix is , then the equation of the other

8
J53
directrix can be :
M 1x+7y+8=0o0r l1x+7y—-15=0
2)11x—7y—8=0o0r11lx+7y+15=0
B)2x-Ty+29=0o0r2x—Ty—-7=0
4)2x—-Ty-39=00r2x—-Ty—-7=0
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The point P (a,b) undergoes the following three
transformations successively :

(a) reflection about the line y = x.
(b) translation through 2 units along the

positive direction of x-axis.
. T S
(c) rotation through angle 2 about the origin in

the anti-clockwise direction.

If the co-ordinates of the final position of the

1 7
oint P are | ——=,—= |, then the value of 2a + b
P ( 2 ﬁj
is equal to :
(1H13 2)9 3)5 4)7

Two sides of a parallelogram are along the lines
4x + 5y = 0 and 7x + 2y = 0. If the equation of
one of the diagonals of the parallelogram is
11x + 7y = 9, then other diagonal passes
through the point :

12 @E2 EhH @013
Let ABC be a triangle with A(-3, 1) and ZACB =6,

s
0<0< 5 . If the equation of the median through B

is 2x + y— 3 =0 and the equation of angle bisector of

Cis 7x —4y—1=0, then tan0 is equal to :

) . @ 2 (3)f (4)2
2 4 3

Let A be a fixed point (0, 6) and B be a moving
point (2t, 0). Let M be the mid-point of AB and
the perpendicular bisector of AB meets the y-axis
at C. The locus of the mid-point P of MC is :
(1)3x*—2y—6=0 (2)3x*+2y—6=0
(3)2x*+3y—-9=0 (4)2x*-3y+9=0
Let A(a, 0), B(b, 2b +1) and C(0, b), b= 0, [b| = 1,
be points such that the area of triangle ABC is 1 sq.

unit, then the sum of all possible values of a is :

b 2b 2b b
1 2 3) — 4) ——
()b+1 ()b+1 ()b+1 ()b+1

10.

11.

12.

13.

14.

If p and q are the lengths of the perpendiculars
from the origin on the lines,

X cosec oL —y sec o = kcot 2a and

x sin o +y cosa = k sin 2a
respectively, then k* is equal to :
(1) 4p*+ ¢’ @) 2p’+¢q
(3)p’+2¢’ (4)p* +4q’
Let A be the set of all points (., B) such that the
area of triangle formed by the points (5, 6), (3, 2)
and (a, B) is 12 square units. Then the least
possible length of a line segment joining the

origin to a point in A, is :

OE OF OF @f
Let the points of intersections of the lines x —y + 1 =0,
x —2y +3 =0 and 2x — 5y + 11 = 0 are the mid
points of the sides of a triangle ABC. Then the
area of the triangle ABC is

For which of the following curves, the line

x+x/§y=2\/§ is the tangent at the point

)

2 2

@) ¥} =—=x

63
(3)2x*—18y*=9 @ x>+9y*=9

Let a point P be such that its distance from
the point (5, 0) is thrice the distance of P
from the point (-5, 0). If the locus of the

(Hxt+y*=7

point P is a circle of radius r, then 4r? is
equal to

A man is walking on a straight line. The
arithmetic mean of the reciprocals of the

intercepts of this line on the coordinate axes is
1
R Three stones A, B and C are placed at the

points (1,1), (2, 2) and (4, 4) respectively. Then

which of these stones is / are on the path of the

man ?
(1) A only (2) C only
(3) All the three (4) B only
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The image of the point (3, 5) in the line
—y+1=0, lies on :

(1) (-2 +(y-2p =12

2) (x—4)2+(y+2)2=16

(3) (x— 4P+ (y—42=8

() (x=22+(y- 42 =4

The intersection of three lines

x—y=0,x+2y=3and2x+y=6isa

(1) Right angled triangle

(2) Equilateral triangle

(3) Isosceles triangle

(4) None of the above

Let A(-1, 1), B(3, 4) and C(2, 0) be given three

points. A line y = mx, m > 0, intersects lines AC

and BC at point P and Q respectively. Let A,
and A, be the areas of AABC and APQC
respectively, such that A, = 3A,, then the value

of mis equal to :

4
(D 15 (2)1 (3)2 (4)3

Let tana, tanf and tany ;

(2n-Drn

a, B, y# , n €N be the slopes of

three line segments OA, OB and OC,

respectively, where O is origin.If circumcentre
of AABC

coincides with origin and its

orthocentre lies on y-axis, then the value of

2
(cos3cx +cos3p + 00533’) is equal to :
cosa cosP cosy

In a triangle PQR, the co-ordinates of the points
P and Q are (-2, 4) and (4, —2) respectively. If
the equation of the perpendicular bisector of PR
is 2x — y + 2 = 0, then the centre of the
circumcircle of the APQR is :

(1D (1,0 () (=2,-2)

(3)(0,2) @ 1,4

20.

21.

22,

23.

The maximum value of z in the following
equation z = 6xy + y2, where 3x + 4y < 100
and 4x + 3y < 75 for x 2 0O andy = O
is

The number of integral values of m so that the
abscissa of point of intersection of lines

3x +4y=9andy = mx + 1 is also an integer, is :
(H1 2)2 3)3 4o

The equation of one of the straight lines which

passes through the point (1,3) and makes an

angles tan™ (ﬁ) with the straight line

y+1=3\/5, X is
(1) 4/2x +5y - (15+442) =0

@) sﬁx+4y—(15+4ﬁ):

(3) 42x+5y-442 =0
(4) 42x -5y -(5+442) =

Let the centroid of an equilateral triangle ABC

be at the origin. Let one of the sides of the
equilateral triangle be along the straight line
x + y =3 If R and r be the radius of
circumcircle and incircle respectively of AABC,

then (R + 1) is equal to :

QW2 ()22 @32

(1) %

CIRCLE

Let r; and r, be the radii of the largest and
smallest circles, respectively, which pass
through the point (— 4,1) and having their

centres on the circumference of the circle

X2+ y 4+ 2x + 4y 4 = 0. If L=a+b2,
L

then a + b is equal to :

(H3 )11 3)5 @7
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Let the circle S : 36x> + 36y* — 108x + 120y + C=0
be such that it neither intersects nor touches the
co-ordinate axes. If the point of intersection of
the lines, x — 2y = 4 and 2x — y = 5 lies inside
the circle S, then :

25 13

(1) Tr<C< (2) 100 <C < 165

3)81<C< 156 (4) 100 <C< 156
Two tangents are drawn from the point P(—1, 1)
to the circle x> + y* — 2x — 6y + 6 = 0. If these
tangents touch the circle at points A and B, and
if D is a point on the circle such that length of
the segments AB and AD are equal, then the
area of the triangle ABD is equal to:

(1)2 Q)(3V2 +2)

(3)4 ) 362-D)

Let P and Q be two distinct points on a circle
which has center at C(2, 3) and which passes
through origin O. If OC is perpendicular to both
the line segments CP and CQ, then the set {P, Q}

is equal to

(1) {(4,0),(0,6)}
@) {(2+2v2,3-+5),(2-242,3++5)}
@) {(2+2v2,3++/5),(2-242,3-/5)}

® {(=L5),6,D}
Let

A:{(x,y)eR><R|2x2 +2y* —2x -2y =1},
B={(x,y) e RxR4x> +4y> 16y +7 =0} and
C={(x,y)eR><R|x2 +y? —4x-2y+5<r7).

Then the minimum value of |r] such that

AUBcC isequal to

) 3+;/E @) 2+;/E
3) 3+§*/§ 4) 1++5

10.

11.

12.

Consider a circle C which touches the y-axis at

(0, 6) and cuts off an intercept 6+/5 on the x-

axis. Then the radius of the circle C is equal to :

(1) V33 (4) /82

The locus of a point, which moves such that the

29 38
sum of squares of its distances from the points
(0, 0), (1, 0), (0, 1) (1, 1) is 18 units, is a circle
of diameter d. Then d” is equal to

A circle C touches the line x = 2y at the point (2,1)
and intersects the circle C, : x> + y2 +2y—-5=0at
two points P and Q such that PQ is a diameter
of C,. Then the diameter of C is :

(1) 745 )15
(3) V285 (4) 4415

Let the equation x>+ y* +px + (1 —p)y + 5=10
represent circles of varying radius r € (0, 5].
Then the number of elements in the set S = {q : q=p°
and q is an integer} is

Let Z be the set of all integers,

A={x,y)€ Z X Z :(x=2y +y <4},
B={(x,y)€ Z X Z :x*+y <4} and
C={(x,y)e Z xZ : (x=2y+(y—2)<4}
If the total number of relation from A N B to
A N Cis 2, then the value of p is :

(16 (2) 25 (3) 49 @9
Two circles each of radius 5 units touch each
other at the point (1, 2). If the equation of their
common tangent is 4x + 3y = 10, and C(a, )
and C, (y, 8), C; # C, are their centres, then
|(oe + B) (y + )| is equal to

If the variable line 3x + 4y = o lies
between the two circles (x — 1)* + (y — 1)* =1
and (x — 9)° + (y — 1)’ = 4, without intercepting
a chord on either circle, then the sum of all the

integral values of o is

L 4
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15.

16.

17.

18.

19.

Let B be the centre of the circle x> + y* — 2x + 4y + 1 =0.
Let the tangents at two points P and Q on the

circle intersect at the point A(3, 1). Then

[ area AAPQ] .
.| — | isequal to
area ABPQ -

If the area of the triangle formed by the positive
x-axis, the normal and the tangent to the circle
(x = 2) + (y — 3)* = 25 at the point (5, 7) is A,
then 24A is equalto

If one of the diameters
X2 +y2-2x—-6y+ 6=0is a chord of another

of the circle

circle 'C', whose center is at (2, 1), then its
radius is

If the locus of the mid-point of the line
segment from the point (3, 2) to a point on the
circle, x2 + y2 =1 is a circle of radius r, then r is

equal to :

1 1 1
M1 2 5 3) 3 “4) 1
Let A(1, 4) and B(1, —5) be two points. Let P be
a point on the circle (x — 1)2 + (y — 1)2 =1 such
that (PA)?2 + (PB)? have maximum value, then
the points P, A and B lie on :

(2) a hyperbola
(4) a parabola

(1) a straight line
(3) an ellipse

Let the normals at all the points on a given
curve pass through a fixed point (a, b). If the

curve passes through (3, —3) and (4,—2\/5 ),

and given that a—-22 b=3, then (a2 + b2 +
ab) is equal to
In the circle given below, let OA = 1 unit,
OB = 13 unit and PQ L OB. Then, the area of
the triangle PQB (in square units) is

vA

P l
Q

(1) 242
3) 2633

2) 2443
@) 2632

20.

21.

22,

23.

24.

ALLEN *

Let the lengths of intercepts on x-axis and y-axis
made by the circle x2 + y2 + ax + 2ay + ¢ = 0,
(a < 0) be 2\/5 and 245 , respectively. Then
the shortest distance from origin to a tangent to
this circle which is perpendicular to the line
x+2y=0,is euqal to :

MV @Y1 Ve @0
Let ABCD be a square of side of unit length.
Let a circle C, centered at A with unit radius is
drawn. Another circle C, which touches C; and
the lines AD and AB are tangent to it, is also
from the
point C to the circle C, meet the side AB at E.

drawn. Let a tangent line

If the length of EB is a+ NE) B, where a, B are

integers, then o + P is equal to
Two tangents are drawn from a point P to the

circle x2 + y2 — 2x — 4y + 4 = 0, such that the

angle between these tangents is tan”' (%),

where tan™ (%j € (0, m). If the centre of the

circle is denoted by C and these tangents touch
the circle at points A and B, then the ratio of the
areas of APAB and ACAB is :
(H11:4 (2)9:4 3)3:1 42:1
Let the tangent to the circle x2 + y2 = 25 at the
point R(3, 4) meet x-axis and y-axis at point P
and Q, respectively. If r is the radius of the
circle passing through the origin O and having
centre at the incentre of the triangle OPQ, then
2 is equal to
02 0z 0n @2
72
The line 2x —y + 1 = 0 is a tangent to the circle
at the point (2, 5) and the centre of the circle lies
on x — 2y =4. Then, the radius of the circle is:

M35 @58 (354 @) a5
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25. Choose the incorrect statement about the two | 29. LetS,:x2+y2=9andS,: (x-22 +y2=1.
circles whose equations are given below : Then the locus of center of a variable circle S
x2+y? —10x — 10y + 41 =0 and which touches S; internally and S, externally
x2+y?—16x 10y +80=0 always passes through the points :
(1) Distance between two centres is the average
of radii of both the circles. (1) (0, +3 ) ) E i%}
(2) Both circles' centres lie inside region of one
another. 3) (2’ iij &) (1’ i2)
(3) Both circles pass through the centre of each other. 2
(4) Circles have two intersection points. PARABOLA
26. The minimum distance between any two points
1. Let the tangent to the parabola S : y* = 2x at the
P, and P, while considering point P, on one
point P(2, 2) meet the x-axis at Q and normal at
circle and point P, on the other circle for the it meet the parabola S at the point R. Then the
given circles’ equations area (in sq. units) of the triangle PQR is equal to:
x2+y2-10x-10y+41=0
X2+ y2 = 24x— 10y +160=0is M 22—5 2) ? (3)175 (4)25
27. Choose the correct statement about two circles 2. Lety=mx +c, m> 0 be the focal chord ofyz =_64x,
whose equations are given below : which is tangent to (x + 10)* + y* = 4. Then, the
Xty = 10x—10y +41=0 value of 4x/5(m+c) is equal to
Xt ?]2 - 22x =10y +137=0 3. Let P be a variable point on the parabola y = 4x” +1.
M c%rcles have same cefltre . Then, the locus of the mid-point of the point P
2) c#cles have no meeting po.mt ' and the foot of the perpendicular drawn from
(3) circles have only one meeting point the point P to the line y = x is :
(4) circles have two meeting points (1) Bx—yP + (x—3y) +2=0
28. For the fo.ur 01rcles. M, N, O and P, following (2) 203x - y)z F(x—3y)+2=0
four equations are given : (3) Bx— y) + 2(x —3y) + 2= 0
Circle M : x* + y*=1 (@) 2(x - 3y) + 3x—y) 4+ 2=0
Circle N2 x +y*-2x =0 4. If the point on the curve y* = 6x, nearest to the point
Circle O : x>+ y?—2x -2y +1=0
Circle P2 x2+y' 2y = 0 (32 is(e B then 2+ Byisequalto
If the centre of circle M is joined with centre of s, Let a parabola P be such that its vertex and

the circle N, further centre of circle N is joined
with centre of the circle O, centre of circle O is
joined with the centre of circle P and lastly,
centre of circle P is joined with centre of circle
M, then these lines form the sides of a :

(1) Rhombus (2) Square

(3) Rectangle (4) Parallelogram

focus lie on the positive x—axis at a distance 2
and 4 units from the origin, respectively. If
tangents are drawn from O(0, 0) to the parabola
P which meet P at S and R, then the area (in sq.
units) of ASOR is equal to :

(162 (2)16 (3) 32 4) 82

L 4
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If a line along a chord of the circle
4x* + 4y* + 120x + 675 = 0, passes through the point
(=30, 0) and is tangent to the parabola y* = 30x, then
the length of this chord is :

15 2)7 B) 53 @) 35
The locus of the mid points of the chords of the
hyperbola x> — y* = 4, which touch the parabola
Yy =8x, is :

(M) y'(x-2)=x" 2) X’ (x-2)=y’

B) y'(x-2)=x’ @) x*(x-2)=y’

A tangent and a normal are drawn at the point
P(2, — 4) on the parabola y* = 8x, which meet
the directrix of the parabola at the points A and
B respectively. If Q(a, b) is a point such that
AQBP is a square, then 2a + b is equal to :
(1)-16 2)-18 3)-12 4)-20

If two tangents drawn from a point P to the

parabola y* = 16(x — 3) are at right angles, then
the locus of point P is :

(Hx+3=0 2)x+1=0
B)x+2=0 @ x+4=0

The length of the latus rectum of a parabola,
whose vertex and focus are on the positive
x—axis at a distance R and S (>R) respectively
from the origin, is :

()4 +R) 2)2(S-R)
3)4(S-R) 4 2(S+R)

A tangent line L is drawn at the point (2, —4) on the
parabola y* = 8x. If the line L is also tangent to the

circle x*+ y* = a, then 'a' is equal to

13
Consider the parabola with vertex (E,Z) and

1
the directrixy = 5 . Let P be the point where the

1
parabola meets the line x = —E . If the normal to

the parabola at P intersects the parabola again at
the point Q, then (PQ)* is equal to :

(1) 78—5 @B 3

15
z2 4) =2
16 2 ()2

13.

14.

15.

16.

17.

18.

19.

If P is a point on the parabola y = x> + 4 which
is closest to the straight line y = 4x — 1, then the
co-ordinates of P are :

MG 13) @0,5 )28 (238
The locus of the mid-point of the line segment
joining the focus of the parabola y? = 4ax to a
is another

moving point of the parabola,

parabola whose directrix is :

a a
(1)X——5 (2)X—E

B3)x=0 4)x=a

A tangent is drawn to the parabola y2 = 6x
which is perpendicular to the line 2x + y = 1.
Which of the following points does NOT lie on it?
MHE6,00 @9E5 G4 #HO3)
The shortest distance between the line x —y = 1

and the curve x2 =2y is :

1 1 1
M 3 2 2 A3) 7z 40

A line is a common tangent to the circle
(x — 3)2 + y2 = 9 and the parabola y2 = 4x.
If the two points of contact (a, b) and (c, d) are
distinct and lie in the first quadrant, then
2(a+c) is equal to

Let C be the locus of the mirror image of a
point on the parabola y2 = 4x with respect to the
line y = x. Then the equation of tangent to C at
P2,1)is:
Hx-y=1
(B)x+3y=5

2)2x+y=5
@ x+2y=4
If the three normals drawn to the parabola,
y2 = 2x pass through the point (a, 0) a # 0, then

'a' must be greater than :

1 1
M3 @7 -1 41
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ELLIPSE 6. If the minimum area of the triangle formed by a
., Xy
1. Let E, :X_2+Y_2:1’ a>b. Let E, be another tangent to the ellipse ?+4_a2:1 and the
a~ b
ellipse such that it touches the end points of co-ordinate axis is kab, then k is equal to
major axis of E; and the foci of E; are the end | 7, The line 12x cos® + Sy sinb = 60 is tangent to
points of minor axis of E;. If E; and E, have which of the following curves?
same eccentricities, then its value is : (1) 4 =169
X" +y =
| —1+4+/5 ) ~1+/8
) — 2) — (2) 144> +25y* =3600
3 ~1+43 @ -1+/6 (3) 25x> +12y* =3600
2 2
. 4) x> +y’ =60
: X Yy 2 2
2. Let an ellipse E.a_2+b_2_1 , @ > b, passes | g The locus of mid—points of the line segments
3 | joining (-3, —5) and the points on the ellipse
through [\/:,IJ and has eccentricity — . If a .,
2 NE) <Yk
—+—=11s:
circle, centered at focus F(a, 0), o> 0, of E and 4 9
1) 9x* +4y’ +18x+8y +145=0
radius % , intersects E at two points P and Q, (1) 9x Y xrey
) (2) 36x* +16y” +90x + 56y +145=0
then PQ” is equal to :
2 2
8 4 16 (3) 36x" +16y” +108x +80y +145=0
@) 3 2 3 3) 3 43
(4) 36x> +16y* +72x+32y +145=0
3. If a tangent to the ellipse x* + 4y’ = 4 meets the
tangents at the extremities of its major axis at B 9. Let 0 be the acute angle between the tangents to
. . . 2 2
and C, then the circle with BC as diameter the ellipse X N y 1 and the circle x> + y2= 3
passes through the point : 9 1
M (3,0) @) (v2,0) at their point of intersection in the first
31, 1) @ 1,1 quadrant. Then tanf is equal to :
4. Let E be an ellipse whose axes are parallel to the 5 2 4
: - D7 OF= O G2
co-ordinates axes, having its center at (3, — 4), 2\/5 \/§ \/g
one focus at (4, —4) and one vertex at 5, =4)- I | 15 ¢ e cyrve x2 + 2y2 = 2 intersects the line
mx —y =4, m> 0 is a tangent to the ellipse E, v latt s P and O. then th |
then the value of 5m’ is equal to Y at two points P and Q, then the angle
s o subtended by the line segment PQ at the origin is :
5. On the ellipse XY 1 letPbea point in . 1 - 1
8§ 4 (1) =+tan™ (—) (2) =—tan™' (—J
the second quadrant such that the tangent at P to 2 3 2 3
the ellipse is perpendicul.ar to the lir.le X +2y=0. 3) T ( 1 ) 4 Ty ( 1 j
Let S and S' be the foci of the ellipse and e be 2 4 2 4
its eccentricity. If A is the area of the triangle | 11. Let L be a common tangent line to the curves

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

SPS' then, the value of (5 —¢?). A is :

16 2)12 3)14 (4) 24

4x2 + 9y2 = 36 and (2x)? + (2y)? = 31. Then the

square of the slope of the line L is

L 4



JEE (Main) Examination-2021

13.

14.

If the point of intersections of the ellipse

2 2
)1(_6+y__1 and the circle x2 + y2 =4b, b > 4
lie on the curve y2 = 3x2, then b is equal to:
112 2)5 3)6 410

Let L be a tangent line to the parabola
y2 = 4x — 20 at (6, 2). If L is also a tangent to

2 2

y

the ellipse X?+F=l, then the value of b is

equal to :
(111 (2) 14 3) 16 4) 20
Let a tangent be drawn to the ellipse

X—2+ =1 at
TRRA

where

(3\/§c056,sin6)

66[0,%) Then the value of 6 such that the

sum of intercepts on axes made by this tangent

is minimum is equal to :

s s T T
M3 @7 35 @3

HYPERBOLA

Letaline L : 2x + y =k, k> 0 be a tangent to
the hyperbola x> — y* = 3. If L is also a tangent
to the parabola y* = a x, then a. is equal to :
112 2)-12 (3)24 (4) 24
The locus of the centroid of the triangle formed
by any point P on the hyperbola
16x* — 9y* + 32x + 36y — 164 =0, and its foci is :
(1) 16x* — 9y* + 32x + 36y — 36 =0

(2) 9x> — 16y* + 36x + 32y — 144 =0

(3) 16x* — 9y* + 32x + 36y — 144 =0

(4) 9x* — 16y* + 36x + 32y —36 =0

The point P(—2\/g, NE) ) lies on the hyperbola

2 2
Xy,

a’ b’

tangent and normal at P to the hyperbola

. .. 5
having eccentrlcltyT. If the

intersect its conjugate axis at the point Q and R

respectively, then QR is equal to :

(M) 4B ()6 B) 63 (436

ALLEN ¢

Let A (secH, 2tanf) and B (secd, 2tand), where
0 + ¢ = /2, be two points on the hyperbola
2x> — y* = 2. If (a, B) is the point of the
intersection of the normals to the hyperbola at A

and B, then (2B)’ is equal to

2 2 2 2
X X
If the curves, LY and —+>—=
a b
intersect each other at an angle of 90°, then

which of the following relations is TRUE?

(ya+b=c+d 2)a-b=c—d
()a-c=b+d 4) ab="+4
a+b

Let f : R > R be defined as f(x) =2x — 1 and

x_ 1
g:R— {1} > R be defined as g(x) = ?
X_

Then the composition function f(g(x)) is :
(1) onto but not one-one

(2) both one-one and onto

(3) one-one but not onto

(4) neither one-one nor onto

The locus of the point of intersection of the
lines (\/g)kx-l- ky —43=0 and
J3x e 4(\/5)1( =0 is a conic, whose

eccentricity is

A hyperbola passes through the foci of the
X2 2

ellipse X 1Y -1 and its transverse and

25 16

conjugate axes coincide with major and minor
axes of the ellipse, respectively. If the product

of their eccentricities in one, then the equation

of the hyperbola is :
2 2 2
1y Y Q __Y_Zl
9 25 16
X2 y2
I)x2-y2=9 4) ———=1
B)x2-y 4 5 2
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10.

11.

The locus of the midpoints of the chord of the

circle, x2 + y2 = 25 which is tangent to the

2 2

X"y .
hyperbola, — —=—=1is:
P 9 16

(1) (x2+y2)2—-16x2+9y2=0

2) (x2+y2)2-9x2+ 144y2 =0
B)x2+y2)2-9x2-16y2=0

4) x2+y2)2-9x2+16y2=0

A square ABCD has all its vertices on the curve
x%y? = 1. The midpoints of its sides also lie on the
same curve. Then, the square of area of ABCD is

Consider a hyperbola H : x2 — 2y2 = 4. Let the
tangent at a point P(4,\/g ) meet the x-axis at Q
and latus rectum at R(x,, y;), x; > 0. If Fis a

focus of H which is nearer to the point P, then

the area of AQFR is equal to

(1) 46 2) J6-1

) %—2 @) 4J6 -1

PERMUTATION & COMBINATION

1.

w

There are 15 players in a cricket team, out of
which 6 are bowlers, 7 are batsmen and 2 are
wicketkeepers. The number of ways, a team of
11 players be selected from them so as to
include at least 4 bowlers, 5 batsmen and 1
wicketkeeper, is

If the digits are not allowed to repeat in any
number formed by using the digits 0, 2, 4, 6, 8,
then the number of all numbers greater than
10,000 is equal to .

There are 5 students in class 10, 6 students in class
11 and 8 students in class 12. If the number of
ways, in which 10 students can be selected from
them so as to include at least 2 students from each
class and at most 5 students from the total 11
students of class 10 and 11 is 100 k, then k is

equal to

10.

11.

12.

If "P.="P_ and "C,="C

g then the value of

-1
r is equal to:

M1 2)4 3)2 %3

Let n be a non-negative integer. Then the
number of divisors of the form "4n + 1" of the
number (10)'°. (11)". (13)" is equal to .
The number of three-digit even numbers,
formed by the digits 0, 1, 3, 4, 6, 7 if the
repetition of digits is not allowed, is

The sum of all 3-digit numbers less than or
equal to 500, that are formed without using the
digit "1" and they all are multiple of 11,
is

A number is called a palindrome if it reads the
same backward as well as forward. For example
285582 is a six digit palindrome. The number of
six digit palindromes, which are divisible by 55,
is .

Let S={1,2,3,4,5,6,9}. Then the number of
elements in the set T = {A < S : A# ¢ and the
sum of all the elements of A is not a multiple of
3}is

The number of six letter words (with or without
meaning), formed using all the letters of the
word '"VOWELS', so that all the consonants
never come together, is

Let P, P,, ....., P,s be 15 points on a circle. The
number of distinct triangles formed by points
P, Pj, P, suchthati+j+k=15,is:

(12 (2)419 (3) 443 (4) 455
All the arrangements, with or without meaning,
of the word FARMER are written excluding
any word that has two R appearing together.
The arrangements are listed serially in the
alphabetic order as in the English dictionary.
Then the serial number of the word FARMER

in this list is

L 4
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14.

15.

16.

17.

18.

19.

20.

ALLEN

The students S, S,,....., S, are to be divided into

3 groups A, B and C such that each group has at
least one student and the group C has at most 3
students. Then the total number of possibilities
of forming such groupsis

A scientific committee is to be formed from 6
Indians and 8 foreigners, which includes at least

2 Indians and double the number of foreigners

as Indians. Then the number of ways, the
committee can be formed, is :
(1) 1625  (2) 575 (3) 560 (4) 1050

The total number of positive integral solutions
(X, y, z) such that xyz =24 1is :

(1) 36 (2) 24 (3)45 (4) 30
The total number of numbers, lying between
100 and 1000 that can be formed with the digits
1, 2, 3, 4, 5, if the repetition of digits is not
allowed and numbers are divisible by either 3 or
5018

Let x denote the total number of one-one
functions from a set A with 3 elements to
a set B with 5 elements and y denote the total
number of one-one functions from the set A to
the set A x B. Then :

(1) y=273x (2)2y=91x
B)y=91x (4) 2y =273x

The total number of two digit numbers 'n', such
that 3n + 7n is a multiple of 10, is

The number of seven digit integers with sum of
the digits equal to 10 and formed by using the
digits 1,2 and 3 only is

(1)42 (2) 82 3)77 4) 35

A natural number has prime factorization given

by n = 2*3Y5% where y and z are such that
5
y+z=5andy! +z1l= g,y>z. Then the

number of odd divisors of n, including 1, is :

()11 )6 (3) 6x @) 12

21.

22,

23.

24,

25.

26.

Consider a rectangle ABCD having 5, 7, 6, 9
points in the interior of the line segments AB,
CD, BC, DA respectively. Let a be the number
of triangles having these points from different
sides as vertices and B be the number of
quadrilaterals having these points from different
sides as vertices. Then (B — o) is equal to :

(1) 795 2)1173  (3)189%0 (4 717
If the sides AB, BC and CA of a triangle ABC have
3, 5 and 6 interior points respectively, then the total
number of triangles that can be constructed using
these points as vertices, is equal to :

(1) 364 (2) 240 (3) 333 (4) 360
Team 'A' consists of 7 boys and n girls and
Team 'B' has 4 boys and 6 girls. If a total of 52
single matches can be arranged between these
two teams when a boy plays against a boy and a
girl plays against a girl, then n is equal to :

s 2)2 3)4 @6

The sum of all the 4-digit distinct numbers that
can be formed with the digits 1, 2, 2 and 3 is:

(1) 26664 (2) 122664

(3) 122234 (4) 22264

The number of times the digit 3 will be written
when listing the integers from 1 to 1000 is

The total number of 4-digit numbers whose

greatest common divisor with 18 is 3, is

BINOMIAL THEOREM

The coefficient of x>°°

( X)lOl (X +x + 1)100
( ) 100C16 ( ) 100C15
(3) _ 100C16 (4) _ 100C15

The number of rational terms in the binomial

in the expansion of

1 1 120
expansion of (4Z + Sg) is
For the natural numbers m, n, if
A=y (A+y)" =l+ay+ay +..+tanmy" "
and a, = a, = 10, then the value of (m + n) is
equal to :
(1) 88 (2) 64

(3)100  (4) 80
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10.

to

The sum of all those terms which are rational

. . 12 .
numbers in the expansion of (2 +3"#)" is:

(1) 89 ()27 3) 35 (4) 43

10
cosa .
1S
X

is equal to

ALLEN
Fork e N, 11. If the greatest value of the term independent of
let 1 _ Ay , ‘X’ in the expansion of (xsina +a
a(a+D(a+2)....... (a+20) oo+k
where o > 0. Then the value of ﬁ, then the value of ‘a’ is equal to :
5!
2
100(Al4 +A15) is equal to (-1 )1 -2 @2
Ag 12. The lowest integer which is greater than
5.  If the constant term, in binomial expansion of 1\
1+ 0 is .
BE 10
(2;; +x_2j is 180, then r is equal to . (1) 3 2) 4 (3)2 @) 1
6. The number of elements in the set 13. Let n € N and [x] denote the greatest integer
less than or equal to x. If the sum of (n + 1)
{ne{1,2,3,...,100} | (11)">(10)"+(9)"} is .
terms "C,,3-"C,,5-"C,,7-"C,,.....
7. If b is very small as compared to the value of a,
-1
b 2'%°.101, then 2l:n } is equal to
so that the cube and other higher powers of — 2
a
14.  If the co-efficient of x” and x® in the expansion
can be neglected in the identity \
| | | of (2 +£j are equal, then the value of n is
+ + ot = on + B’ + 7y, 3
a-b a-2b a-3b a—nb equal to
then the value of y is : 1\
15. If the coefficients of x’ in [xz +—] and x”’
2 X
a“+b a+b
1 2
(M5 @ 25 o
in (x ——2) , b= 0, are equal, then the value
2 2 bx
®) > O
3a3 323 of b is equal to:
8. The ratio of the coefficient of the middle term 12 2)-1 31 “4)-2
16. A possible value of 'x', for which the ninth term
in the expansion of (1 + x)* and the sum of the . .
in the expansion of
coefficients of two middle terms in expansion AL
of (1 +x)'” is {31og3\/25”'+7 +3(7§) e } in the increasing
: [N : A log;(5*7+1
9. The term independent of 'x' in the expansion of powers of 3[ 8) SC) is equal to 180, is -
[ x+1  x-1 j“’ where x # 0, 1 is equal (Ho 2)-1 32 @1
P xBy1r x—x"?) ’ 17.  If *°C, is the co-efficient of X" in the expansion

20
of (1 + x), then the value of Y r*?°C, is

r=0
equal to :
(1) 420 x 2" (2) 380 x 2"
(3) 380 x 2'® (4) 420 x 2'®
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19.

20.

21.

22,

23.

24,

25.

26.

ALLEN
: L 4
'P+27P,+3"P, +...+ 1 Pp, — n i
It 37 15+ 7Pis =P = s, 27. For integers n andr, let (nj:{ Cr, 1fn2r.20
0 <s <1, then °C,. is equal to r 0,  otherwise
n) . The maximum value of k for which the sum
Let [Ej denotes "Cy and {n} _ [k} if0<k<n
k : K 15 &2y 13
0, otherwise . :
’ exists, is
() 016 il
2 $.(8 13
If A, = Z +>°|. .
— 12-k+i| ol )|13-k+i equal to
and Ay — A; = 190 p, then p is equal to: 28.  The value of - 15C, + 2.15C, — 3.15C; + ......
If 0 < x <1, then %xz +§x3 +lx4 Fos 18 —15.15C 5 + 14C, + 14C; + 14C5+ ... + 14C,,is :
equal to : (1211 (2)23-14
14 13 _
) x( )+loge(1 X) (3)2 @2 13
29. If the remainder when x is divided by 4 is 3,
) x( )+10g (1-x) then the remainder when (2020 + x)2022 js
+ (S
divided by 8 is
1-x
3 Tix +log.(1-x) 30. LetmmneNand ged(2,n)=1.If
30 30 30 30 N
(1-x) 30 (429 0 [+..42| |+ =n.2",
0 1 28 29
20 2
Z ( 2OCk) is equal to : then n + m is equal to
k=0
n
(H*Cy @%Cy  B)¥Cxn () MCx (Here ( J: "C,)
3 x 72 + 2 x 102 — 44 when divided by 18 k
leaves the remainder 31. The maximum value of the term independent of
6
If (i—Jk is the term, independent of x, in the ' (1 )% 10
< —-X
't'" in the expansion of |tx’+-—+—
t
binomial expansion of (%—2) then k is
X
equal to where x € (0,1) is :
If the coefficient of a’b® in the expansion of 10! 2.10!
(a+2b+4ab)"”is K.2'°, then K is equal to (M \/—(5,) & 3\/5(5,)2
If the sum of the coefficients in the expansion
of (x +y)" is 4096, then the greatest coefficient 2.10! ) 10!
in the expansion is 3 (5!)2 3 (5!)2
If n > 2 is a positive integer, then the sum of the o
32. Letnbe a positive integer. Let

series "'C, + 2(°C, +°C, +*C, +...+"C)) is:

) n(n—1)6(2n+1) @) n(n+1)6(2n+1)
2
3) n(2n+16)(3n+1) @) n(n+11)2(n+2)

n

- S eotma | (3 (2 (3 () (2]

If 63A = 1—2%, then n is equal to
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33. If n is the number of irrational terms in the | 40. If (2021)3762 is divided by 17, then the
expansion of (314 + 5138)60 then(n — 1) is remainderis
divisible by : 41. Let (1 +x+2x)*=a +ax+ax’ +.+a,x¥
(1) 26 (2) 30 (3)8 @7 thena +a,+a +..+a_isequal to
34. Let [x] denote greatest integer less than or equal (1) 2*(2* -21) (2) 2¥(2* -21)
3n , (3) 212(2* + 21) (4) 222 + 21)
to x. If forn € N, (1—X+x3)":ZaJXJ, then o
=0 42. 1t Yol +6r’ +2r+5)=o(11!), then the
3
2 2 . value of a is equal to
Da, +4 Y a, +1isequalto: .
pr P 43. Let P(x) be a real polynomial of degree 3
(1) 2 (2) on-1 (3) 1 (4) n which vanishes at x = -3. Let P(X) have local
p minima at X = 1, local maxima at x = -1 and
35.  The value of Z(GCr' 6CM) is equal to : |
=0 [P(x)dx=18, then the sum of all the
(11124 (2)1324  (3) 1024 (4)924 B
36. Let the coefficients of third, fourth and fifth coefficients of the polynomial P(x) is equal
to
terms in the expansion of (x +%j ,x#0,be | 4. Let nC, denote the binomial coefficient of x" in
x the expansion of (1 + x)n.
in the ratio 12 : 8 : 3. Then the term independent 0
of x in the expansion, is equal to If 2(22 +3k) "C,=a3" +p2"°, o, B € R,
k=0
37. Two dices are rolled. If both dices have six then o+ P is equal to
faces numbered 1,2,3,5,7 and 11, then the
probability that the sum of the numbers on the SET
top faces is less than or equal to 8 is : 1. Out of all the patients in a hospital 89% are
4 17 5 1 found to be suffering from heart ailment and
m: ol o2 @ . . o i
9 36 12 2 98% are suffering from lungs infection. If K%
38. If the fourth term in the expansion of of them are suffering from both ailments, then
g a7 K can not belong to the set :
(x +x°%%)" is 4480, then the value of x where
(1) {80, 83, 86, 89} (2) {84, 86, 88, 90}
x € Nis equal to : (3) {79, 81, 83, 85} (4) {84, 87, 90, 93}
12 )4 (3)3 ®1 2. If A = {x eR: [x - 2| > 1},
39. The value of 4+ 11 is : B:{XER: X2_3>1}’C:{X€R:|X_4|22}
5+ ] and Z is the set of all integers, then the number of
4+ s 1 subsets of the set (A "B N C)" N Zis
+
4+..... o0 3. Let A= {n € N :nis a 3-digit number}
2 4 B={9%+2:k e N}
2+—4/30 —
M 5\/_ (2)2+\/§\/% and C= {9k +1:k e N} for some ! (0 <[<9)

3) 4+—+30

2
N (4) 5+2V30

If the sum of all the elements of the set
A N (B u C)is 274 x 400, then [ is equal

to
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Let R = {(P,Q) | P and Q are at the same
distance from the origin} be a relation, then the
equivalence class of (1,—1) is the set :

(DS ={kxy|x2+y? =4}

@ S={kxy|x2+y>=1}
(3)S={(xy) |2 +y2 =2}

@) S ={(xy) [x2 +y2 =2

In a school, there are three types of games to be
played. Some of the students play two types of
games, but none play all the three games.

Which Venn diagrams can justify the above

statement?

P Q R
(I)Pand Q (2)Pand R
(3) None of these (4)Q and R

The number of elements in the set

{x e R:(x|]—3)|x +4|=06} is equal to

(D3 (2)2 (3)4 41

RELATION

Let N be the set of natural numbers and a
relation R on N be defined by

={(xy) e NxN:x’ = 3x%y —xy’ + 3y’ = 0}.
Then the relation R is :
(1) symmetric but neither reflexive nor transitive
(2) reflexive but neither symmetric nor transitive
(3) reflexive and symmetric, but not transitive

(4) an equivalence relation

Which of the following is not correct for

relation R on the set of real numbers ?

() (x,y) e R & 0<|x — |y <1 is neither
transitive nor symmetric.

2Q)xy)eR <0< |x—y| <1 is symmetric
and transitive.

(3) (x,y) € R < Ixl - |y] <1 is reflexive but
not symmetric.

@4 x,y)eR & |X—y| < 1 is reflexive and

symmetric.
Let A= {2,3,4,5,..,30} and '=' be an
equivalence relation on A X A, defined by
(a, b) = (c, d), if and only if ad = bc. Then the
number of ordered pairs which satisfy this
equivalence relation with ordered pair (4, 3) is
equal to :
15 2)6 3)8 47
Define a relation R over a class of n x n real
matrices A and B as "ARB iff there exists a
non-singular matrix P such that PAP-! = B".
Then which of the following is true ?
(1) R is symmetric, transitive but not reflexive,
(2) R is reflexive, symmetric but not transitive
(3) R is an equivalence relation

(4) R is reflexive, transitive but not symmetric

FUNCTION

Let [x] denote the greatest integer < X, where x € R.

If the domain of the real wvalued function

£(x)= H LI s (cnayubie) Uldm)a <b<c,

then the value ofa+b+cis :

(D38 @21 ()2 (4)-3
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5 Let f R {oc} Rbe defined b 8. LetS={1,2,3,4,5,6,7}. Then the number
. e —{Z+—> Rbe define y
6 of possible functions f : S — S such that
f(x)= 65X +3 . Then the value of o for which f(m'n) = f(m)-f(n) for every m, n € S and
X—0o
u m-n € Sis equal to
fi =x, for all —{=his
(fof)(x) =x, forall xR {6}"S 9.  Letf: R — R be defined as
(1) No such a exists )5 ] 1
+y) + —-y) = —|=-1.
3 6 fix + y) + fx = y) = 2 ) £(y), ( 2)
3. Let [x] denote the greatest integer less than or equal Then
to x. Then, the values of x € R satisfying the % 1
equation [¢']* + [¢* + 1]—3 =0 lie in the interval : the value of kZ::, sin(k)sin(k + (k) is equal to :
1
(1) |0,— (2) [loge2, loge3) (1) cosec’(21) cos(20) cos(2)
e
3) 1, 0 ) [0, log.2) (2) sec’(1) sec(21) cos(20)
2 .
4. LetA=1{0,1,2,3,4,5, 6,7} Then the number (3) cosec’(1) cosec(21) sin(20)
of bijective functions f : A — A such that (4) sec’(21) sin(20) sin(2)
f(H)+ f(2)=3-f(3) is equal to _ ) L (1+x) .
s, Let g N - N be defined as 10. The domain of the function cosec ~ is :
gB3n+1)=3n+2, 1 1
g(sn + 2) =3n+ 3, (1) (_17_5:| U(0,00) (2) |:_57 Oj U[LOO)
gB3n+3)=3n+1,foralln > 0.
Then which of the following statements is true ? ) —l o |[—{0} 4) —l - {0}
2’ 2’
(1) There exists an onto function f : N — N
such that fog = f 11. Let f: N — N be a function such that
(2) There exists a one—one function f: N —> N f(m + n) = f(m) + f(n) for every m, n € N.
such that fog = f If f(6) = 18, then f(2) - f(3) is equal to :
(3) gogog =g (1) 6 () 54 (3) 18 (4) 36
(4) There exists a function f: N — N such that gof =f 12.  The range of the function,
6. If [x] be the greatest integer less than or equal to X,
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then %{(_12) n} is equal to :
(1Ho (24 (3)-2 2

Consider function f: A — B and

g : B > C (A B, C c R) such that (gof)"
exists, then:

(1) fand g both are one-one

(2) fand g both are onto

(3) fis one-one and g is onto

(4) fis onto and g is one-one

3n I fi 3n
f(x):logﬁ 3+cos 7+x +cos Z+X +cos Z_X —cos T_X

13.

is

(1) (0,4/5)

ol

Let f(x) be a polynomial of degree 3 such that

(2)[-2,2]

(4) [0, 2]

f(k) = —% for k = 2, 3, 4, 5. Then the value of

52 — 10 f(10) is equal to :

L 4
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15.

16.

17.

ALLEN

Let f, g : N — N such that

fin + 1) = f(n) + f(1) Vn € N and g be any
arbitrary function. Which of the following
statements is NOT true ?

(1) If fog is one-one, then g is one-one

(2) If fis onto, then f(n) =n V neN

(3) fis one-one

(4) If g is onto, then fog is one-one

A function f(x) is given by f(x)= 5x5 5
+

then the sum of the series

f(Lj+f(i)+f(ij+ ...... +f(£j is equal
20 20 20 20

to:

29

39
)

19 49
1) — 2 = 3

Let A={1,2,3,..,10} and f : A —> A be

k+1 if kisodd

defined k)=
efined as f(k) { k ifkiseven

Then the number of possible functions
g: A — Asuchthat gof = f is
(1) 105 (2) 10C;

(3) 53 4) 5!

sin-!x and g(x):m. If

ket J00) = 2x* —x -6

g2)= 1irr21 g(x), then the domain of the function
fogis:

ek 3]

(2) (-0, —2]u[-1, )

3) (oo, —2]u[—§, oo)

(4) (o0, —1]U[2, )

18.

19.

20.

21.

22,

23.

Let f be any function defined on R and let it
satisfy the condition :

) - f@I<Ix-y?, V (xy) €R

If f(0) =1, then :

(1) f(x) can take any value in R
2)fx)<0,vxeR

B)fx)=0,vxeR

@4 fx)>0,vxeR
Ifata=1,b+B=2and

af(x) + ocf(l] —bx+ P x %0, then the value
X X

f(x)+ f(lj
X) .

18

of expression

X+—
X

The number of solutions of the equation

X + 2 tanx = g in the interval [0, 27] is :

(13 (2)4 (3)2 45
The inverse of y = Slogx is :
(1) x = Slogy (2) x = ylogs
1 1
(3) x=y" (4) x=5"*

If the functions are defined as f(x)= Jx and

g(x)=+1-x, then what is the common

domain of the following functions :
fref-gflggf g—fwhere(f+g)(x)=

f) % g(), (flg)x) = J(x)

g(x)
MHo=<x<l1 2)0<x<l1
(3)0<x<1 @0<x<l

Let f : R — {3} > R — {1} be defined by

2 .
3.Letg:R—>Rbeg1venas

g(x) = 2x — 3. Then, the sum of all the values of

13
x for which f-1(x) + g-l(x) = > is equal to

(7 (2)2 3)5 43
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INVERSE TRIGONOMETRY 7. The domain of the function
FUNCTION [ 3xT+x—1 S(x=1).
f(x)=sin" | ————— | +cos 1S :
1. The number of real roots of the equation (x-1) x+1
tan” fx(x +1) +sin VX2 Fx+1=2 s (1) 051 @) [-2,0]U l’l
4 4 42
(H1 (22 (34 @0
11 1
3) [—,—}U{O} 4 [0, —}
2.  The value of tan(Ztan1 (%) +sin”’! (%D is 42 2
equal o : 8.  cos ' (cos (-5))+ sin' (sin (6)) — tan ' (tan (12))
181 220 291 151 is equal to :
1 69 2) 1 3) 76 “) 63 (The inverse trigonometric functions take the
3. If the domain of the function principal values)
1Jx? - )3n-11 2)4n-9
f(x):M is the interval (o, ], M @
Sinl(h—lJ B)4n—11 @) 3n+1
2
4
then o + B is equal to : 9.  cosec [2 cot™'(5)+cos™ (Eﬂ is equal to :
m @2 e @ 56 65 65 75
2 2 1) — 2) — 3) — 4) —
()33 ()56 ()33 ()56
50
4. If Ztan’l Lz =p, then the value of tan p is : T
po 2r 10. If0<a,b<1,andtan'a+ tan-lb= 7 then the
101 50 51
1) — 2) — 3) 100 4) —
ey 102 () 51 3) “) 50 value of
5. If (sin'x)?—(cos'x)’ =a; 0<x<1,a#0, (a+b)_[azzsz+(a3;b3J_[a4Zb4j+“'g;
then the value of 2x* — 1 is :
A ) (1) log.2 2)e2-1
(1) cos(—a) @) sin[—aj .
" " (3)e (4) log, (Ej
3) cos(gj “4) sin(ﬂj . 4, 5
e T . I sin "X cos X tan y_0<X<1 then
6.  Let M and m respectively be the maximum and a b ¢
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minimum values of the function f{x) = tan ' (sinx + cosx)

in [0,%}, Then the value of tanM — m) is

equal to:
(1) 2+3 2) 2-3
(3) 3+242 4) 3-22

Tic
the value of cos is
a+b

-y
(1 2)1-y?
vy
l—y2 l—y2
3) 1y’ 4) 2y
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12.

13.

14.

15.

16.

17.

ALLEN

Given that the inverse trigonometric functions
take principal values only. Then, the number of

real  values of x  which  satisfy
.1 3x . -1 4x . -1 .
sin 5 +sin <) sin” x is equal to:

(12 @1 (33 @0

s 6 |
—1 .
Let §, =3;tan [Wj Then limS, is

equal to :

a3 i
(1) tan (J ) >

—1 3
(3) cot (2]

The number of solutions of the equation

sin”' [xz + l} +cos” {xz - E} =x7,
3 3

for x € [-1, 1], and [x] denotes the greatest

(4) tan-1(3)

integer less than or equal to x, is :

12 2)0

3)4 (4) Infinite

If cot-!(a) = cot! 2 + cot! 8 + cot! 18
+ cot-! 32 + ..... upto 100 terms, then o is :

(1) 1.01 (2) 1.00 (3)1.02 (4)1.03

The sum of possible values of x for

tan! (x + 1) + cot-! ! =tan"' 8 is :
x—1 31

32 31 30 33
O] vy 2 7 3) 1 “4) y

-1
The real valued function f(x)zw

where [x] denotes the greatest integer less than
or equal to x, is defined for all x belonging to :
(1) all reals except integers

(2) all non-integers except the interval [-1, 1]
(3) all integers except 0, —1, 1

(4) all reals except the Interval [-1,1]

< 4

LIMIT

X+2
If the value of lin3(2—cosx\/0052x)(xz) is

equal to €”, then a is equal to

axe® —Blog, (1+x)+yx’e™

If lim — =10,BveR,
x>0 Xsim” x

then the value of ot +  + 7 is

The value of liml @j=D+8n is equal to :

en 5 (2j-1)+4n

2

(1) 5+log, @) (2) 2-log, (5]

(3) 3+2log, [%j (4) 1+2log, [%]

The value of lim . is
xﬁo(ﬁ/l—sinx—é/lJrSian

equal to :

(1)0 )4 (3)—4 -1

2 X )
lim isequal to :
x%(zn(n+1)x2 +2(2n+1)x+4]

n=1

9 5 1 7
1) — 2) — 3) = 4) —
()44 ()24 ()5 ()36
If o, B are the distinct roots of x* + bx + ¢ = 0,

62(x2+bx+c) _1_2(X2 +bX+C)

then lim > is
P (x-B)

equal to:

(1) b* + 4c (2) 2(b* + 4c)

(3) 2(b* — 4c) (4)b* —4c

1, 2, 3,
fO<x<landy= —x"+ —x + —=x" + ..,
2 4
1+ 1.
then the value of e yatx=§ is:

1) %ez (2) 2e (3)%\/5 (4) 26

If lim (\/x2 -x+1 —ax) =Db, then the ordered

1
@ (1-3)
1
®(-1-3)

pair (a, b) is:

1
1)
1
®[-13)
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9.

10.

11.

12.

13.

14.

15.

o
<

ALLEN
. sin’ (TE cos? x) .
il_l’)l’(l) a is equal to :
(1) Q)2 3)4n* (@)4n

tan’ X —tanx .
A and B = llng (cosx)
cos(x + ) i
4

If o= lim cotx
x—n/4

are the roots of the equation, ax’ +bx — 4 =0,

then the ordered pair (a, b) is :

1H(1,-3) () (-1,3)
3 (-1,-3) “(1,3)
Let f : R —> R be a continuous function. Then
Z“]" f(x)dx
lim—2——— isequalto:
x—»% XZ _l
16
OFEC) @212
327 (V2) @4/

Let fix) =x*+2x*+ x> +2x + 3, x eR.

Then the natural number n for which
lim 2D =00 g4
x—l x—1
lim tan i:‘[an’1 ;2 is equal to .
n— p I+r+r1
1+l+ ........ +—

1{1&1} 1+—2 e 0| isequalto:

1 1
1 - 20 3) - @1

2 e

4x

If limw exists and is equal to b,

=0 ax(e™ —1)
then the value of a —2b is

The value of

S (hj (hj
sin 6 COS 6

lim2 i

o0 ﬁh(\/g cosh—sinh) ®
4 2 3 2

(D 3 (2 NE 3) 1 4) 3

17.

18.

19.

20.

21.

22,

Let o € R be such that the function

cos 1 (1—{x}?)sin™' (1 - {x}) 0
i} — {x° ’

a, x=0

f(x) =

is continuous at x = 0, where {x} = x — [x], [X]
is the greatest integer less than or equal to x.
Then :

@ a=% 2)a=0
(3) no such a exists ) o :%

Let f : (0, 2) > R be defined as

f(x)=log, (1 + tan(T;—XD .

Then, lim%[f(l}rf(%)+....+f(1)j is equal
e n n

to

. ae* —bcosx+ce™”
If lim

- =2,thena+b+cis
x>0 XSmx

equal to

The value of lim r

n—oo n

, wWhere r is

non-zero real number and [r] denotes the greatest

integer less than or equal tor, is equal to :

(1) % Q)r (3) 2r 4)0

2
The value of the fimit fim 20(%c0s0)

is
80 sin(Zn sin’ 9)

equal to :

1 1 1
1) —— 2) —— 3)0 4) —
O] 5 2 2 3) “ 1
The value of

Ty TvY.cin~ (v v
im 598 x-[x]") 513n (x —[x] )’ where [x]
x—0" X —X
denotes the greatest integer <X is :
T T

Dn 2)0 3) — 4) —
©) 2) 3) 1 4 :

L 4
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sin x —tan”' x

If lim is equal to L, then the
x—0 3X3

value of (6L + 1) is

1 1
M 2 7 (3)6 “4)2

CONTINUITY

Let a function f: R — R be defined as

sinx—e* if x<0
f(x): a+[—x] if 0<x<l1

2x-b if x>1
Where [x] is the greatest integer less than or equal
to x. If fis continuous on R, then (a + b) is equal
to:
(1)4 23 32 (O
Let f: R — R be defined as

A |X2 -5x+ 6|

p(5x —x? —-6) ’

f(x) =19 tan(x-2)

e ,X>2

M Xx=2
where [x] is the greatest integer less than or equal to
x. If f'is continuous at x = 2, then A + i is equal to :
1) e(—e+1) 2)e(e—-2)

31 (4)2e-1

B

Let f:(— ]—) R be defined as

ENG |
FNQS}

3a
(1+ | sinx [)sin —g <x<0
f(x)= b , x=0

cot4x/cot2x

i
e , O0<x<—
4

If f is continuous at x = 0, then the value of 6a + b*
is equal to :
1 1-e

Qe-1 @)l+e (@e

L 4

Leta, b € R, b # 0, Define a function

. T
asin—(x—-1), forx<0
f(x)= tan? 12
an 2x —sin
#, forx >0.
bx
If f is continuous at x = 0, then 10 — ab is equal
to
1 1+
—log, 4 , x<0
X -4
If the function £(x)= K . x=0
cos’x —sin® x —1
O AT AT x>0
Vx+1-1

is continuous at x = 0, then 1 + % +% is equal to :
a

(-5 25 (3)-4 44
Let [t] denote the greatest integer <t. The

number of points where the function

f(x):[x]|x2—l|+sin( T 3j—[x+1],xe(—2,2)

[x]+
1S not continuous is

If f: R —> R is a function defined by

f(x)=[x—1]cos(2x_

1
jn, where [.] denotes

the greatest integer function, then f is :

(1) discontinuous at all integral values of x
exceptatx =1

(2) continuous only at x =1

(3) continuous for every real x

(4) discontinuous only at x =1

Let f : R — R be defined as
2sin(—“2—xj, if x <-1

fx)= |ax2+x+b|, if —-1<x<1

sin(7x), ifx>1

If f(x) is continuous on R, then a + b equals:

(-3 -1 (33 41
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9.

Letf: R — Rand g: R — R be defined as

x+a, x<0
f(x)= and
|x-1], x20

X+1, x<0
g(x):{(x—l)2 +b, x>0
where a, b are non-negative real numbers. If
(gof)(x) is continuous for all x € R, then a + b
is equal to

cos(sinx) — cosX

10. If the function f(x)= -
X
continuous at each point in its domain and
1
f(0)=—, thenkis
k
11. Let f: R —> R be a function defined as
sin(a+1)x +sin2x if x <0
2x
fx)= b ,if x=0
3 —
—W i x>0
X
If f is continuous at x = 0, then the value of
a+bisequalto:
5 3
1) —— 2) -2 3)-3 4) ——
O] 2 2 3 “ >
DIFFERENTIABILITY
1. Let a function g : [0, 4] > R be defined as

max {t' —6t* +9t -3} 0<x<3
g(x)=q0=tsx ,

4-x , 3<x<4
then the number of points in the interval (0, 4)

where g(x) is NOT differentiable, is .
Let f : R > R be defined as

X’ 1+2xe™

| , x#0
f(x)= (l—cost)2 o8 (l—xe’x)2 e

o , x=0

If f is continuous at x = 0, then a is equal to :

(H1 23 (3)0 (4)2

Let f : R — R be a function defined as

13 = 3( —|21|J it [x]<2

0 if |x|>2
Let g : R —> Rbe given by g(x) = f(x + 2) — f(x—2).
If n and m denote the number of points in R
where g is not continuous and not differentiable,

respectively, then n + m is equal to

Let f: R —> R be a function such that f(2) = 4

and f'(2)=1. Then, the wvalue of
*f(2) —4f

hmM is equal to :

X2 X —

(1) 4 )8 3) 16 @) 12

Let f: [0, 3] — R be defined by

f(x) = min {x —[x], 1 + [X]—x}

where [x] is the greatest integer less than or equal
to x. Let P denote the set containing all x € [0, 3]
where f is discontinuous, and Q denote the set
containing all x € (0, 3) where f is not
differentiable. Then the sum of number of
elements in P and Q is equal to

{41 £:[0,3] > R

Let f : [0, ) — [0, 3] be a function defined by

max{sint:0<t<x},0<x<m

f(x)z{

2 4+ cosX, X>T

Then which of the following is true ?
I f s

differentiable exactly at one point in (0, o)

continuous everywhere but not

(2) f is differentiable everywhere in (0, o)
(3) f is not continuous exactly at two points in (0, c0)
4 f i

differentiable exactly at two points in (0, )

continuous everywhere but not
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Let [t] denote the greatest integer less than or equal

tot Let fix) =x —[x], gx) =1 —x + [x], and

h(x) = min{f(x), g(x)}, x € [-2, 2]. Then h is :

(1) continuous in [-2, 2] but not differentiable
at more than four points in (-2, 2)

(2) not continuous at exactly three points in [-2, 2]

(3) continuous in [-2, 2] but not differentiable
at exactly three points in (-2, 2)

(4) not continuous at exactly four points in [-2, 2]

The function f(x)=|x>-2x-3|- elox -l

not differentiable at exactly :

(1) four points (2) three points

(3) two points (4) one point

The number of points, at which the function

fx)=Rx+1|-3x+2|+x2+x-2|,x € Ris

not differentiable, is

A function f'is defined on [-3, 3] as

f(x) = min{|x|,2—x2},—2SxS2
[1x]] ,2<|x|<3

where [x] denotes the greatest integer < x. The
number of points, where f is not differentiable
in (-3, 3)is .

Let the functions f : R - Rand g: R — R be

defined as :
x+2, x<0 x° x<1
X)= and g(x)= ’
J&) {xz, x>0 gx) {3x—2,x21

Then, the number of points in R where (fog)(x)

is NOT differentiable is equal to :
13 @1 (3)0 @2

L 4

! ; |x|21

2. 1f f(x)={ [ is differentiable at

ax’ +b |x| <1
every point of the domain, then the values of a

and b are respectively :

(M

B

|l o=
N | —

3 1
(3) 9_5 (4 TN A

13. Let f : R — R satisfy the equation

fx +y) = f(x).f(y) for all x, y € R and
f(x) # 0 for any x € R. If the function f is
differentiable at x = 0 and f'(0) = 3, then

! .
}llil(}g(f(h)—l) is equal to )

METHOD OF DIFFERENTIATION

1.

P(x)
sin(x —2)’
=7 , x=2

Consider the function f(x)= X#2

Where P(x) is a polynomial such that P" (x) is
always a constant and P(3) = 9. If f(x) is

continuous at x = 2, then P(5) is equal to

Let f(x) = cos(Ztan_1 sin{cot_1 \/gﬁ,

0 <x<1.Then:

(1) (1 =%)* F(x) = 2(f(x))* = 0

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

(3) (1 —%)* f(x) + 2(f(x))* = 0

@) (1 +x)* F(x) - 2(f(x))* = 0

If y = y(x) is an implicit function of x such that

dzy

log.(x + y) = 4xy, then i at x = 0 is equal
X

to
2
Ify*+y*=2x and (x —l)d—}; + ocxd—y +By=0,
dx dx

then o — B| is equal to
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S.

10.

[y
[
.

Ify(x)=cot“[\/1+smx +\/1_SinX],XE(£’nj,
2

\/1+sinx—\/l—sinx

y St
then — atx=—is:
dx 6
O] L -1 3 1 0
2 2
J-(sin\/f )dt
lim &———— is equal to:
x—0 X
2 3 1
1) — 2) — 3)0 4) —
O] 3 2 5 3 “ T
Let f(x) be a differentiable function at x = a
with f'(a) = 2 and f(a) = 4. Then
limM equals :
X—a X—a
(1)2a+4 (2)4-2a (3)2a—-4 “@)a+4
The maximum slope of the curve

1
y= §X4 —5x” +18x> —19x occurs at the point
1 2.2)
(3) (2.9

(2)(0,0)

21
@ (>3)

Let f be a twice differentiable function defined
on R such that f(0) =1, f'(0) =2 and f'(x) # 0
f(x) f'(x)
f'(x) f"(x)
then the value of f(1) lies in the interval:

1O, 12) 2)6,9 (3)(0,3) “4EG,0)
Let f: S — S where S = (0, ) be a twice
differentiable function such that f(x + 1) = xf(x).
If g: S — R be defined as g(x) = log.f(x), then
the value of |g"(5) — g"(1)| is equal to :

for all x € R.If =0, forallx € R,

205 197 187
1) — 2) — 3) — 4)1
()144 ()144 ()144 @
: S 1-2 :
If f(x)=sin| cos 5 and its first
1+27

_— . . b
derivative with respect to x is ——log,2 when
a

x = 1, where a and b are integers, then the

minimum value of |a2 — b?| is

AOD (TANGENT & NORMAL)

1.

An angle of intersection of the curves,

2 2
z_2+i:_2=1 and X’ +y’ =ab,a>b, is :
+b a—-b
(1) tan"" (a j 2) tan! (—J
Jab 2+/ab

) tan™' (24/ab)

(3) tan™ (T/;T;bj

If the curve y = ax* + bx + ¢, X € R, passes
through the point (1,2) and the tangent line to
this curve at origin is y = x, then the possible

values of a, b, c are :

1 1
(1)a=5,b= 5,c=1
2)a=Lb=0,c=1
(3)a=Lb=Lc=0
4)a=-1,b=Lc=1
If the tangent to the curve y = x3 at the point
P(t, t3) meets the curve again at Q, then the
ordinate of the point which divides PQ
internally in the ratio 1 : 2 is :
(1)-2t 2)0 3) -t (4) 283
If the curves x = y4 and xy = k cut at right
angles, then (4k)¢ isequalto
If the

normal to the curve

y(x)= [t 15t +10)dt at a point (ab) is
0

parallel to the line x + 3y = -5, a > 1, then the

value of |a + 6b] is equal to

L 4
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AOD (MONOTONICITY)

1.

Let f:R — R be defined as

4 3 2

——Xx +2x"+3x , x>0
f(x)={ 3

3xe* , x<0

increasing function in the interval

049
043

Let f(x) =

(2)(0,2)

) 3,-D

3sin’x + 10sin’x + 6sin’x — 3,

(1) increasing in (—E,gj

:

(2) decreasing in

‘)
‘)

The number of real roots of the equation
e +2e™ -~ 6=0is:

12 2)4 3)1 o

If 'R' is the least value of 'a' such that the

oxl:l

(4) decreasing in

oxl:l

°
(3) increasing in (
-

function f(x) = x> + ax + 1 is increasing on [1, 2]
and 'S' is the greatest value of 'a' such that the
function f(x) = X’ +ax+1is decreasing on [1, 2],
then the value of |R — S| is

Let f be any continuous function on [0, 2] and
twice differentiable on (0, 2). If f(0) = 0,
f(1) =1 and f(2) = 2, then

() f"(x)=0 for allx € (0, 2)

(2) f"(x) = 0 for some x € (0, 2)

(3) f'(x) = 0 for some x € [0, 2]

(4) f"(x)> 0 for all x € (0, 2)

ALLEN ¢

The function f(x) = x* — 6x* + ax + b is such
that f(2) = f(4) = 0. Consider two statements.
(S1) there exists x,, X, € (2, 4), X, < X,, such
that f'(x,) =—1 and f' (x,) = 0.
(S2) there exists x, X, € (2, 4), X; <X,, such that
f is decreasing in (2, x,), increasing in (x,, 4)
and 2f' (x;) = /3 f (x,)- Then
(1) both (S1) and (S2) are true
(2) (S1) is false and (S2) is true
(3) both (S1) and (S2) are false
(4) (S1) is true and (S2) is false
Let f: R — R be defined as,
-55%, ifx<-5
f(x) = 12x> = 3x* —120x, if-5<x<4
2x* -3x% -36x-336, ifx>4,
Let A= {x € R : fis increasing}. Then A is
equal to :
(1) (=0, =5) L (4, )
(2) (=3, )
(3) (-0, =5) U (-4, )
4 (5,4 V4, )
The function

3 a2
f(x)=¥—2smx+(2x—1)cosx;

(1) increases in {

l\)l»—
\_/

(3) decreases in l:

(4) decreases in | —o0, }
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10.

11.

12.

If Rolle's theorem holds for the function
fix) = x3 —ax2 + bx — 4, x € [1, 2] with

f '(%) =0, then ordered pair (a, b) is equal to :

1 6.8 () (=5,8)

3) G5.-8) # (3.-8)

Let a be an integer such that all the real roots of
the polynomial 2x5+5x4 + 10x3 + 10x2 + 10x + 10
lie in the interval (a, a + 1). Then, |a| is equal
to

Let f be a real valued function, defined on

R — {-1, 1} and given by

2

-1
f(x) = 3log, | ~—| - —=— .
x+1] x-1

Then in which of the following intervals,

function f(x) is increasing?

1
(1) (_007_1) % [|:anoj - {1}]

(2) (o0, 0) = {1, 1}

1
o (0]

1
© [—oo, ﬂ—{—l}

Consider the function f : R — R defined by

1
2 —si - s 0 .
f(x) = ( Sm(xDX| x7 . Thenf'is :
0 ,x=0

(1) monotonic on (—oo, 0) L (0, )
(2) not monotonic on (—oo, 0) and (0, )
(3) monotonic on (0, ) only

(4) monotonic on (—oo, 0) only

AOD (MAXIMA & MINIMA)

Let A = [a;] be a 3 x 3 matrix, where

1 , ifi=j
a; =4 —x , if|li—-jl1
2x+1 , otherwise.

Let a function f : R — R be defined as
f(x) = det(A). Then the sum of maximum and

minimum values of f on R is equal to:

20 88 20 88
M-= @5 @ @

Let 'a' be a real number such that the function

f(x) = ax’> + 6x — 15, x € R is increasing in
3 . (3
_OO’Z and decreasing in Z’OO . Then the
function g(x) = ax” — 6x + 15, x € R has a:

(1) local maximum at x = —%
(2) local minimum at x = —%

(3) local maximum at x = %
3

(4) local minimum at x =

The sum of all the local minimum values of the

twice differentiable function f : R — R defined

by f(x)=x’-3x’ —%Q)x—i-f”(l) is :
(1) 22 )5 (3)-27 40

If a rectangle is inscribed in an equilateral

triangle of side length 2.2 as shown in the
figure, then the square of the largest area of

such a rectangle is

/
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A wire of length 36 m is cut into two pieces,
one of the pieces is bent to form a square and
the other is bent to form a circle. If the sum of
the areas of the two figures is minimum, and the

circumference of the circle is k (meter), then
4 .
—+1 |kis equal to
i

The local maximum value of the function

f(x):(%) , x>0, is
X

1 4 )4
(1) (24e) ) {ﬁ)
2
3) (e)e 41
A wire of length 20 m is to be cut into two
pieces. One of the pieces is to be made into a
square and the other into a regular hexagon.
Then the length of the side (in meters) of the
hexagon, so that the combined area of the
square and the hexagon is minimum, is:
2) 10
24343
10

3+\/— 3123

A box open from top is made from a rectangular

1
()2+f

€) 4)

sheet of dimension a X b by cutting squares
each of side x from each of the four corners and
folding up the flaps. If the volume of the box is

maximum, then x is equal to :

a+b—+a’+b*>—ab

1

(D B

@) a+b—+a’+b’+ab
6

3) a+b—+a“+b“—ab
6

@) a+b++va?+b%—ab
6

10.

11.

12.

13.

14.

15.

Let f(x) be a cubic polynomial with f(1) = -10,
f(—1) = 6, and has a local minima at x = 1, and
f'(x) has a local minima at x = —1. Then f(3) is
equal to

A man starts walking from the point P(-3,4),
touches the x-axis at R, and then turns to reach
at the point Q(0, 2). The man is walking at a

constant speed. If the man reaches the point Q
in the minimum time, then 50((PR)? +(RQ)*)
is equal to

The minimum value of a for which the equation

4 1

+ = has at least one solution

sinx 1-sinx

in (0, Ej is .
2

Let f(x) be a polynomial of degree 6 in x, in

which the coefficient of x¢ is unity and it has

extrema at Xx = —1 and x = 1. If lirr(}@
X X

:]’

then 5-f(2) is equal to .
The minimum value of f(x)=a® +a'™ , where
a,x € Randa> 0, is equal to :

(1) 2a 2) 2va

3) a+l @a+1
a

The triangle of maximum area that can be
inscribed in a given circle of radius 'r' is :

(1) An isosceles triangle with base equal to 2r.
(2) An equilateral triangle of height 23_r

(3) An equilateral triangle having each of its

side of length \/5 r.

(4) A right angle triangle having two of its sides
of length 2r and r.

The range of a € R for which the function

£(x)=(4a—3)(x + log, 5)+ 2(a—T)cot (%Jsinz Gj

x #2nmn,n € N, has critical points, is :

M. D @ [—g, 2} () [1,0)  (4) (o]

m node06\BOBA-BB\Kota \JEE MAIN\Topicwise JEE MAIN-2021



® ALLEN JEE (Main) Examination-2021
310g62x 2log,2x
INDEFINITE INTEGRATION 7. Theimegn [ +5e dx. x>0,
4log.x 3log, x 2log, x
i 8% 4 5708 — Ttk
= 2x +1 2x+1
L I m —atn ( X\/g j+b(x +X+J+C’ is equal to : (where c is a constant of integration)
X +X
x > 0 where C is the constant of integration, then (1) log, x> +5x—7l+c
the value of 9(x/§a + b) is equal to 2) 4log, x> +5x—7|+¢
2 apfeti Ze +3e” 4 1 (+viog@dd+76M)+C, X
4e*+7e 14 (3) —log |x*+5x -7l +c
where C is a constant of integration, then u + v 4
is equal to . (4) log Nx*+5x—7+c
. 1 .
3. The integral .[ \/ 3 ( 2)5 dx is equal to : 8. For real numbers a, B, y and 9, if
X+
2
(where C is a constant of integration) (x> 1)+ tan™! X'+l
! 2 I . dx
X+2 3(x+2)4 2
(1) —[ lj +C 2) Z[x—lj +C (x4+3x2+1)tan_l[x +1]
X
1 3
4(x—1)4 1)4
3) = + 4 + 2
3 3[x+2j ¢ “) [ +2J ¢ = aloge[tan_l[x +1J]
X
4. If | > S v ) ,
sin® x + cos’ x -1 1
+Btan”! [M] +tan”! [iJ +C
aloge|1+tanxl+[310ge lftanx+tan2x|+ytan71(Zta?/;_lijC, X X
when C is constant of integration, then the value where C is an arbitrary constant, then the value
of I8(a + B +77) is : of 10(c + By + 8) is equal to
COosX —sin [ sinx +cos
S. IfJ. T dx I(MJ"‘C» (2x—1)cos (2){—1)2 +5
V8- s1n2x b 9.  The integral I - dx is
where ¢ is a constant of integration, then the Vax® —4x+6
ordered pair (a, b) is equal to : equal to (where c is a constant of integration)
1 1, 3) 231 | -
(3)(1,3) 4 (1,-3) (1) Zsin (2x-1) +5+c¢
6. The value of the integral
Jsin 0.5in 20(sin® O +sin* 0 + sin® O)v/2sin* 0+ 3sin’ 0+ 6 40 Q) lcos (2X T 1)2 +5+4¢
1-co0s20 2
is : 1 >
(where ¢ is a constant of integration) 3) 5cos (2x-1) +5+¢c
1 3
(1) —|11-18sin*0+9sin*O—2sin’0 |2 +¢
sk ] ) %sin (2x+1)" +5+¢
3
2) ! 9—-2cos’0—3cos* O—6cos? 9J5+c 58 47X
18 10. If f(x)=[—2" _dx,(x20),£(0)=0

3

ml
(3) i[9 2sin® @ —3sin* O —6sin’ 9]5 +e
I

3

4) 11—1800526+9cos46—200566]5+c
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1
and f(l) = e then the value of K is
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DEFINITE INTEGRATION

Let a be a positive real number such that
Lje""["] dx = 10e — 9 where [x] is the greatest

integer less than or equal to x. Then a is equal to :
(1) 10— loge(1 + ) (2) 10 + log.2
(3) 10 +log.3 (4) 10 + log(1+ e)

The value of the integral

1
J'loge(\/l—x +~+1+x)dx is equal to :
-1

1 T 3 b
1) —log. 2+——= 2) 2log. 2 +—-1
(1) Jlog2+5-2 (2) 2log.2+%

1

3) log. 2+2_1 4)2log. 2+ 5=
(3) log, 2+ (4) 2log 2+~

Let g(t)= J‘_n/fzcos(%t + f(x))dx , Where

f(x) = log, (x+\/x2 +l) , X € R. Then which

one of the following is correct ?

(1) g(1) = g(0) ) V2g(1)=g(0)

3) g(1)=+2¢(0) @) g(D+g(0)=0

sin’ x o’
X = =,
1+4=n

aeR where [x] is

the greatest integer less than or equal to x, then
the value of a is :

(1)200 (1 —e™) (2) 100 (1 —¢)

(3)50 (e—1) (4) 150 (e ' 1)

The wvalue of the definite integral
57[J/}4 dx is'

ni24 1+3tan2x

1z 2) = 3) = 4 L
m: @ 5 @

10.

L 4

Let f: [0, ) — [0, ) be defined as

£ = [ Tyldy

where [x] is the greatest integer less than or

equal to x. Which of the following is true?

(1) f is continuous at every point in [0, oo ) and
differentiable except at the integer points.

(2) f is both continuous and differentiable
except at the integer points in [0, oo ).

(3) f is continuous everywhere except at the
integer points in [0, o).

(4) fis differentiable at every point in [0, o).

- [(5+li-thdt, x>2
o

If £(x , then

5x +1, x<2

(1) f(x) is not continuous at x =2
(2) f(x) is everywhere differentiable
(3) f(x) is continuous but not differentiable at x =2

(4) f(x) is not differentiable at x = 1

1
The value of the integral Ilog(x +4x*+1 ) dx

-1

is:

(12 @0 @-1 @1
The wvalue of the definite integral
t dx )
J. XCOSX . 4 4 1S equal to:
(14+e™)(sin” x + cos™ X)
T4

T n T T
D-— @O-—F -5 O-F
m-3 05 05 @f

Let the domain of the function
f(x)=1log, <log5 (log3 (18x —x* - 77))) be (a, b).
Then the value of the integral

b .
J‘ Sll’l3 X

dx is equal to

 (sin’ x +sin’ (a + b—x))
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11.

12.

13.

14.

15.

16.

Let f : (a,b) > R be twice differentiable
function such that f(x) = IX g(t)dt for a

differentiable function g(x). If f(x) = 0 has
exactly five distinct roots in (a, b), then
g(x)g'(x) = 0 has at least :
(1) twelverootsin (a,b) (2) fiveroots in(a, b)

(3) seven roots in (a, b) (4) three roots in (a, b)

If jn(sin3 x)e " dx = —EI 1\/¥ e'dt, then
0 e*0

o + B is equal to

1 1
/ﬁ 2 12 A
The value of I {(XJFIJ +(X l] —2} dx

7\5 x—1 x+1

is:
(1) log. 4

(3) 2log.16

(2) log.16
(4) 4log. (3+242)

2n-1 1’12

o1
The value of lim— Z _

n—o 1

Q) %tan‘l (4)

3) tan"' (4) @) itan1 (4)

If the value of the integral

jx+[x]

x—[x]

dx=o0e™ +B, where o, B €R,

0
Sa.+ 6B =0, and [x] denotes the greatest integer
less than or equal to x; then the value of

(o + B)’ is equal to :

(1)100  (2)25 (3) 16 (4) 36
2 1 i 2
The value of J-[ +51r81inxx)dx is
AN
T 5n 3n 3n
OmE @ ®F @

17.

18.

19.

20.

21.

22,

23.

| 2 Y n2 Y
If U,=|l+— |1+ | ..[1+2 |, then

-4
lim (Un)nZ is equal to :
n—>o

2

e 4 16 4

1) — 2) — 3) — 4) —
()16 ()e ()ez ()ez
16 2

I ; logez( dx is equal
+ log, x> +log, (x* —44x +484)
to:
(16 2)8 3)5 4) 10
The value of the integral
0 Jx dx

ot G

i) o3

2 6
nf B n ﬁj
of-g) w33

Let [t] denote the greatest integer <t. Then the

1
value of 8- I([2x]+|x\)dx is
1

If x¢(x)= I(3t2 —2¢'(t)) dt , x > -2, and ¢(0)

=4, then ¢(2) is

If [x] is the greatest integer < X, then

2
nzj (sin%}(x —[x])[x] dx is equal to :
0

(1 2(n - 1) (2) 4(n - 1)
3)4(m+1) @ 2(rx+1)
The function f(x), that satisfies the condition

/2

f(x)=x+ I sinx -cosy f(y)dy, is :
0

2 . .

q8) x+§(n—2)smx (2)x + (m+ 2) sinx

3) x+gsinx (4) x + (1 — 2) sinx

L 4
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25.

26.

27.

28.

29.

30.

ALLEN

3
The value of the integral, ‘[[xz—Zx—Z]dx,
1

where [x] denotes the greatest integer less than

or equal to x, is :

—2-3+1 ) ~2-3-1

(3)-5 4 4
Let f(x) be a differentiable function
defined on [0, 2] such that f'(x) = f'(2 — x)

for all x € (0, 2), f(0) = 1 and f(2) = €%

2
Then the value of ‘[f(x)dx is :

H1-¢
(3)2(1-¢)

Q)1 +e
@) 2(1 + &)

It j(|x|+|x—2|)dx=22,(a>2) and [x]

—a

denotes the greatest integer < x, then

'[ (x+[x]) dx is equal to

1 3
The value of J xze[x ]dx, where [t] denotes the

-1
greatest integer <t, is :

e—1 e+1 e+1

0= @ (€)

1
@ 3.

n n n
lim 7t t——
n>e| (n+1) (n+2) 2n-1)
is equal to :

1 1 1
@ 7 @1 3) 3 @ 7

2
The value of I|3x2 -3x —6| dx is
-2

For x> 0, if f(x)= I(;:gf)dt then f(e)+f( j

is equal to :

1 @-1 0 % )0

31.

32.

33.

34.

35.

36.

37.

L 4
Let f(x):J.etf(t)dt+ex be a differentiable
0
function for all x € R. Then f(x) equals :
(ay 2672 ) e —1
& (e"—l)

(3) 2¢e° -1 4 e
1

If Im,n:I (1 x) Ydx, for m, n > 1 and
0

m—l n—l

1
J‘)(( m+n dX:aIm,nsGER,thenaequals_
0
The value of the integral I |sin 2X| dx is
0

The value of I —3dx is

—n/2

HZ @4 B @2
— T - T
4 2

3
IfI = jcot“ x dx, then :

3
(1 ! ! ! are in G.P.

L+1 L +1 T, +1,
() I + I, I; + 1, I + Ig are in A.P.
3) I, +1,, (I3 + 15)2, 1, + Iy are in G.P.

4 ! ! ! are in A.P.

L+l L+, +1,

n

100
The value of Z I e’ dX where [x] is the

n=l n|
greatest integer < X, is
(1) 100(e — 1)
(3) 100e
Consider the integral
10 [x]
1= I [x]e dx,

x—1
o ©

(2) 100(1 — )
(4) 100 (1 +e)

where [x] denotes the greatest integer less than
or equal to x. Then the value of I is equal to:
(DH9%e-1) (2)45(+1)
(3)45(e—-1) 49+ 1)

m node06\BOBA-BB\Kota \JEE MAIN\Topicwise JEE MAIN-2021




® ALLEN JEE (Main) Examination-2021
38. Let P(x) = x2 + bx + ¢ be a quadratic | 43. Which of the following statements is incorrect
polynomial with real coefficients such that for the function g(a) for a € R such that
; sin® x
JP(x)dx =1 and P(x) leaves remainder 5 when g(a) = J—.dx
J cos” X +sin” x
6
it is divided by (x — 2). Then the value of (1) g(a) is a strictly increasing function
9(b + ¢) is equal to: 1
(2) g(a) has an inflection point at oo = ——
9 2) 15 3)7 @ 11 2
39. Let f: R — R be a continuous function such (3) g(o) is a strictly decreasing function
(4) g(a) is an even function
that f(x) + f(x + 1) = 2, for all x e R. If | 44. Let f(x) and g(x) be two functions satisfying
fx) + g4 —x)=4x*and g(4 —x) + g(x) =0
8 3
= d dI,= dx, then the val t
_!;f(x) xand L :[f(x) X, ten the value then the value of If(x)z dx is
4
of I, + 2I, is equal to
45. Let g I f dt where f is continuous
40. Let f: R —> R be defined as f(x) = ex sinx. If
. 1
F : [0, 1] > R is a differentiable function such function in [0, 3] such that 5 <f (t) <1 for all
h 1
that F(x)= jf(t) dt, then the value of t e [0, 1]and 0 < f(t) < 5 for all t € (1, 3]. The
0
. largest possible interval in which g(3) lies is :
I(F’(x) +f(x))e*dx lies in the interval 1
0 @) {—1,——} 2 [—— —1}
2
327 329 330 331
@) { } 2 {——} 1
360 360 360" 360 ®) |32 (4)[1, 3]
(3 [331 334 @ [335 336
360° 360 360° 360 DIFFERENTIAL EQUATION
sin 27x] 1 1. Let y = y(x) be the solution of the differential equation
41. If the integral J.— dx=oe" +Be 2 +y,
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42,

x —[x]

where a, B, v are integers and [x] denotes the
greatest integer less than or equal to X, then the
value of o+ 3 + v is equal to :

(o (2)20

(3) 25 (4) 10

n

Let I:jxlg(loglxl)“dx, where n e N.
1

If 20)I,, = aly + Blg, for natural numbers o and

B, then o — B equal to

xtan[ ) dy = [ytan(lj —x] dx,
X
-1<x< l,y(%] = % Then the area of the region

bounded by the curves x =0, x = 1 andy =y (X) in

2
the upper half plane is:
| 1
1 g(ﬂ—l) () E(Tf—3)
(3) 2(-2) @ Ln-1)
4 6
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Let y = y(x) be the solution of the differential
equation e*y/1—y dx + [Z) dy =0,y(1)=-1.
X

Then the value of (y(3))* is equal to:
(1) 1-4¢° (2) 1 —4¢°
(3)1+4¢ (4)1+4¢°

If [x] denotes the greatest integer less than or

equal to x, then the value of the integral

_l."/2 [[x]-sinx]dx is equalto:

-n/

(1)-n 41
If f : R— Ris given by f(x) =x =+ 1, then the value of

{f(0)+f( j+f(%j+ +f(5(“n‘1)ﬂ,

7
@ 5

@)n (3)0

lim—

n—o0

is:

3 5 1
M3 @ @) 5

Let a curve y = y(x) be given by the solution of the
differential equation COS( % cos”! (e,x)) dx = 1 dy

If it intersects y-axis at y = —1, and the
intersection point of the curve with x-axis is (a, 0),
then € is equal to

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

cosec’xdy + 2dx = (1 + y cos2x) cosec’xdx,
with y(gj =0. Then, the value of (y(0) + 1)? is

equal to :

(1)e"” @e”  @e' @e
Let y = y(x) be the solution of the differential

y+1

equation [(x+2)e[”2] +(y+1)J dx = (x + 2)

dy, y(1) = 1. If the domain of y = y(x) is an open

interval (a, B), then |a + B is equal to

10.

11.

12.

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

equation jx—y=1+xey*",—\/5 <x<x/5,y(0) =0 then,

the minimum value of y(x), X € (—\/5,\/5 ) is
equal to :

(1) (2-+3)-log, 2

V)

() (2+J§)+1oge

3) (1+3)-log, (3 -1)
4) (1 \/5) loge( )

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

differential equation

d , :
e & 2e¥ sinx + sinx cos™x = 0, y| 2| =0
dx 2

If y(0) = log.(ax + Be’z), then 4(a + B) is equal
to
Let y = y (x) be the solution of the differential

equation xdy = (y + x> cosx)dx with y(n) = 0,

then y(gj is equal to:

2 2
T T T

i
1)—+— 2) —+—
O 4 2 @ 2 4
Ton Ton
) ——— 4) ———
@ 2 4 @ 4 2
Let a curve y = fix) pass through the point (2, (log2)’)
and have slope 2y for all positive real value of
xlog, x

x. Then the value of f{e) is equal to
Let y = y(x) be solution of the differential

equation log, (j—y] =3x + 4y, with y(0) = 0.
X

2 .
If y[—gloge 2) =alog, 2, then the value of a is

equal to:

1 1 1
M- @7 )2 @ -5
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13. Let F : [3, 5] = R be a twice differentiable | 19. Let y = y(x) be the solution of the differential
function on (3, 3) such that equation j_y =2 (y+2sinx—35) x—2 cosx
x X
_ X 2 ’
F(x)=e .!.(3t +2t+4F (1) dt. such that y(0) = 7. Then y(=) is equal to :
2 2
B _ (1) 2e™ +5 (2) e" +5
If F'(4)= O‘eﬁ—izf, then o+p is equal
S (3) 3¢™ +5 @) 7™ +5
to 20. Let us consider a curve, y = f(x) passing
mwymw%@mmmm&m through the point (-2, 2) and the slope of the
tangent to the curve at any point (X, f(x)) is given by
£ - .
differential equation )+ xF(x) = & Then -
d . . .
secyd—y—s1n(x+y)—sm(x—y) =0, with y(0) =0, (1) X2+ 2xf(x) ~ 12=0 (2)x* +xf(x) +12=0
X
B)xX’—3xf(x)—4=0 ()X +2xf(x)+4=0
| T
then Sy (Ejls equal to 21. A differential equation representing the family
15. Let y = y(x) be the solution of the differential of parabolas with axis parallel to y-axis and
equation (x — X)dy = (y + yx* — 3x9dx, x > 2, whose length of latus rectum is the distance of
If y(3) =3, then y(4) is equal to : the point (2, —3) form the line 3x + 4y = 5, is
(1)4 @12 (38 (4) 16 givenby :
. . . 2 2
16. Let y= y(x) be the solution of the differential (1) 10 d_}2/ 11 @) 11 d_); ~10
equation dy = e™" dx; o € N. If y(log, 2)= log. 2 dx dy
1 d’x d?
and y(0) = log. (—j , then the value of o is equal (3) 10— =11 41 I—Z =10
2 dy dx
to 22. If the solution curve of the differential equation
17. Let y = y(x) be a solution curve of the differential (2x — 10y”) dy + ydx = 0, passes through the points
equation (y + 1) tan’x dx + tanx dy +y dx =0, (0, 1) and (2, B), then B is a root of the equation :
5 _ 5 _
X E[O,%] . If lim xy(x)=1, then the value of Dy -2y-2=0 22y -2y-1=0
x—>0+
B2y -y'-2=0 @y -y-1=0
23. Let f be a non—negative function in [0, 1] and

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

18.

(5)s

M- @ -1 G+ @]
Let y(x) be the solution of the differential
equation 2x°dy +(e” —2x)dx =0, x>0.Ify(e)=1,
then y(1) is equal to :
(Ho

(3) log,2

)2
(4) log,(2¢)

twice

[F\1=(F(1) at=[(1)dt, 0<x< 1 and f(0) =0,

o1 ex
then ilirz)x—zjo f(t)dt :

differentiable in (0, ). If

(1) equals 0 (2) equals 1

(3) does not exist (4) equals %
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24.

25.

26.

27.

28.
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X+y _ HX
If j_y:u, y(0) = 1, then y(1) is equal
X
to:
(1) logy(2 + €) (2) logy(1 +¢)
(3) log:(2¢) (4) logo(1 + )
X y.yx
i dy_ 2y+2'2 y(0) = 0, then for

dx  2*+2"7log, 2’

y = 1, the value of x lies in the interval :

1
@ (5,1}
1
o [01]

(1 (d,2)

32,3

2
)
Ifyd_Y:XY_i+ X 1, x>0,¢>0,and y(1) =1,
dx X ¢'[L]
XZ

2
then q{y?j is equal to :

(D492 240 ()
(326 (1) @oM
If y =y (x) is the solution curve of the

differential equation x*dy + (y - lj dx=0 ;
X
1) .
x>0and y(1)=1, theny 5 is equal to :

2 3—1—L

N

4)3-e¢

(1)2 \/—

(3)3+e

If a curve y = f(x) passes through the point

1, 2) and satisfies Xng =bx*, then for what
dx y

value of b, j f(x)dx = 652

15 @10 3 % @) %

29.

30.

31.

32.

33.

The population P = P(t) at time 't' of a

certain species follows the differential equation

dp
I = 0.5P — 450. If P(0) = 850, then the time

at which population becomes zero is :

(1) log,18 (2) log.9

3) %loge 18 (4) 2log,18

If a curve passes through the origin and the

slope of the tangent to it at any point (X, y) is

2
X —4x+y+8 .
—y’ then this curve also passes

x—2
through the point:
MG4 @E5 &Y BGE)S)
If the curve, y = y(x) represented by the
solution of the differential equation

(2xy?2 — y)dx + xdy = 0, passes through the
intersection of the lines, 2x — 3y = 1 and
3x + 2y =8, then |y(1)| is equal to

Let slope of the tangent line to a curve at any
2

point P(x, y) be given by XY Y 1f the curve
X

intersects the line x + 2y = 4 at x = -2, then the
value of y, for which the point (3, y) lies on the

curve, is :

18 4 18 18
(D 15 2 -3 3) o @ -
The rate of growth of bacteria in a culture is
proportional to the number of bacteris present
and the bacteria count is 1000 at initial time
t = 0. The number of bacteria is increased by

20% in 2 hours. If the population of bacteria is

k kY.
——— hours, then 18
(6) log, 2

log, 5

)8

2000 after

equal to

(1)4 (3)2 4) 16

¢
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34. If y = y(x) is the solution of the equaiton | 39. Let y = y(x) be the solution of the differential
4 dy ‘ equation cosx (3sinx + cosx + 3)dy =
e cosy—+¢e"" cosX = cos X,y(O) =0; (1 +y sinx (3sinx + cosx + 3))dx,
0<x< E, y(0) = 0. Then, y(ﬁj is equal to:
then 1+y( j+£y(nj y(zj is 2 3
6 V274 2349 23+10
(1) 2log, (2) 2log,| 5 —
equal to 6 11
35. The difference between degree and order of a 3) 210&(\/5 +7j @ 210ge[3\/§ —8}
differential equation that represents the family 2 4
\/_ 40. If the curve y = y(x) is the solution of the
of curves given by y* =a| X+ va ,a>0 is differential equation
2 2(x2 + x54)dy — y(x + x4)dx =2x% dx , x > 0
36. If y = y(x) is the solution of the differential which passes through the point [1,1 —%10ge 2) ,
equation % + (tanx) y =sinx, 0<x Sg , with then the value of y(16) is equal to :
@) 4(%+§loge3j 2 (£+§loge3j
y(0) = 0, then y(%j equal to :
R )
1 3 3 3
Q) ZIOge 2 () [ \/Ejl()ge 41. Which of the following is true for y(x) that
satisfies the differential equation
1 d
(3) log.2 4 ElogeZ &yzxy—1+x—y;y(())=0;
37. Let C, be the curve obtained by the solution of = 1
D yH=e - (2) y)=e?—e?
. . . dy - > 1
differential equation 2xy&—y -x7, x> 0. 3)y()=1 @) y()=e? 1
Let the curve C, be the solution of | 42. If [] represents the greatest integer function,
o) d then the value of
> Y If both the curves pass through -
X -yt dx p
|- dx| i .
(1,1), then the area enclosed by the curves ~([ [[X ] COSX] I
C, and C, is equal to :
43. The differential equation satisfied by the system
-1 () T Gyn+1 @) T ofparabolas y*=4a(x ta)is:
2 4
dyY dy
38. If y = y(x) is the solution of the differential My -2x| —|-y=0
dx dx
) dy . T 2
equation, — +2ytanx =sinx, y| — |=0, then d d
a dx Y y(3j 2y Y ox| & +y=0
dx dx
the maximum value of the function y(x) over R dv ) d
y
3 — | +2x|—|-y=0
is equal to : ) y[dxj X(dx y
1 15 1 dy dy
18 @ ~ A-— @< 4) y| == [+2x| =+ |-y=0
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45.

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

equation % = (y + 1)((y + l)exz/2 - x) ,

0 < x < 2.1, with y(2) = 0. Then the value of

j—y atx=11s equal to :
X
3/2 2
(1 —= @ -
(e2 +1)2 (1+e2)2
/
3) < _ (4 > ;
(1+e2) (ez +1)

Let y = y(x) be the solution of the differential
equation xdy —ydx = (x2 —yz)dx , X > 1, with
y(I) = 0. If the area bounded by the line
x=1,x=er, y=0and y = y(x) is ae?® + 3,
then the value of 10(a + B) is equal to

AREA UNDER THE CURVE

Let T be the tangent to the ellipse E : x> + 4y” = 5
at the point P(1, 1). If the area of the region
bounded by the tangent T, ellipse E, lines x = 1

and x = \/g is Ot\/g +B+vycos' (Lj, then
V5
|oc+[3+y| is equal to

The area (in sq. units) of the region bounded by
4 =0 and
0, in the upper half plane

the curves x* + 2y — 1 = 0, y* + 4x —
P _4x - 4 =

is

The area (in sq. units) of the region, given by the
set {(x,y) e RxR|x > 0,2x* <y <4-2x}is:

8 17 13 7
On: @3 O3 @3

If the area of the bounded region

R= {(x,y):max{o,loge X} < y£2x,%£ X £2}

is, alog,2)" +B(log,2)+7y, then the value of

(a+B=2y) is equal to :

(13 (2)2 ()4 41

10.

11.

12.

ALLEN *
The area of the region bounded by y — x = 2 and

x> =y is equal to :-

16 2 9 4
1) — 2) = 3) = 4) —
©) 3 ()3 ()2 ()3

The area of the region

S={(x,y):3x° <4y < 6x +24} is
Let a and b respectively be the points of local
maximum and local minimum of the function
f(x) = 2x> — 3x” — 12x. If A is the total area of the
region bounded by y = (x), the x-axis and the lines
x =aand x =b, then 4A is equal to

The area of the region bounded by the parabola
(y-2)* = (x-1), the tangent to it at the point
whose ordinate is 3 and the x-axis is :
M9 (2) 10 3)4

If the line y = mx bisects the area enclosed by

(4)6

the lines x = 0, y =0, x = % and the curve

y=1+4x—x° then 12 m s equal to

The area, enclosed by the curves y = sin X + cos X

and y = lcosx—sinx| and the lines x = 0,

X=g, is :
M 2v2(2-1) ) 2(2 +1)
3 4(2-1) @ 242 (2 +1)

The area of the region :
R={x,y):5x*<y<2x*+9}is:

(1) 1143 square units  (2) 1243 square units

3) 93 square units @) 63 square units
The area (in sq. units) of the part of the circle

x2 + y2 = 36, which is outside the parabola

y2=9x,is :

(1) 241+33
(3) 24n-33

@) 12n-33
@) 12n+33
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13. The graphs of sine and cosine functions, MATRICES
intersect each other at a number of points and ) 3

14.

15.
16.

17.

18.

between two consecutive points of intersection,
the two graphs enclose the same area A. Then
A% is equal to

Let A, be the area of the region bounded by the
curves y = sinx, y = cosx and y-axis in the first
quadrant. Also, let A, be the area of the region

bounded by the curves y = sinx, y = cosx, x-axis

and x :g in the first quadrant. Then,

(1) A 1A, =1:4/2and A, + A, =1
@) A=A, and A, +A, =2

(3) 2A,=A, and A, +A, =1+2
4) A :A,=1:2and A +A, =1

The area bounded by the lines y = ||x — 1] -2| is

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

differential equation, j—y 2(x+1). If the

X

numerical value of area bounded by the curve
y = y(x) and x-axis is #, then the value of

y(1) is equal to

Let f:[-3, 1] > R be given as

£(x) = {min {(x + 6),X2}, -3<x<0
max{\/;,xz} , 0<x<IL

If the area bounded by y = f(x) and x-axis is A,

then the value of 6A is equalto

The area bounded by the curve

4y2 =x2(4 —x)(x —2)is equal to :

b 3n 3n T
(D 3 (2 ry 3) > 4) 16

Let A= [ 0},a € R be written as P + Q where

a

P is a symmetric matrix and Q is skew symmetric
matrix. If det(Q) =9, then the modulus of the sum of

all possible values of determinant of P is equal to :

(1) 36 (2) 24 (3) 45 4) 18
1 -1 0

Let A=|0 1 —1|andB=7A%"-20A"+21,
0 0 1

where | is an identity matrix of order 3 x 3.

IfB= [bij]: then b13 1S equal to
_ . . dy
Let y = y(x) satisfies the equation &—|A| =0,

y sinx
for all x > 0 , where A =|0 -1

1
1
2 0 1
X
If y(n) = m +2, then the value of y (g) is

4

T t 1
(1) St ) 3

3n 1 T 4
O @

Let A={a;}bea 3 x 3 matrix, where

(- ifi<j,
a;=1 2 ifi=j,
(-DHifi>j,

then det BAdj(2A ")) isequalto

Let A = [a;] be a real matrix of order 3 x 3,
such that a;; + ap +ap =1, fori=1, 2, 3. Then,
the sum of all the entries of the matrix A’ is

equal to :

()2 @1 33 “4)9
L 2
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6.

10.

11.
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L 4
010 (1 2)
Let A={1 0 0|. Then the number of 33 | 15 o\ _ f f B=(1. 0]’1 [~1. and
0 0 1 i 1
FE
tri B with entries fr the set {1,2,3,4,5
matrices B with entries from the set {1, 2,3, 4, 5} Q = A'BA, then the inverse of the matrix A
and satisfying AB = BA is Q' Alisequalto:
1
Let M= {A = [a bj:a,b,c,de {i3,i2,il,0}} . ( — =202 1\
¢ d m| ¥ @ 0 )
2001 1 -2021i 1
Define f: M — Z, as f{A) = det(A), for all A € M, f
where Z is set of all integers. Then the number 0 1 =2021i
©) [2021 lj ® [0 1 ]
of A € M such that f(A) = 15 is equal to
. 0 100
13. Let A=|0 1 1|.Then A’ - A™j 1t
IfP:[1 l},thenPSOis © 100 - 15 equatto:
%
(1) A®— ) A’
1 0 50
(1) Q) B)A’ - (4) A°
25 1 0 1 .
14. Let A bea 3 X 3 real matrix.
1 25 0 If det2Adj(2 Adj(Adj(2A)))) = 2%, then the
3
) 0 1 @ 50 1 value of det(A%) equal
1 2 15. Ifthe matrix A = ( 0 2 J satisfies A(A’ + 31) =21,
LetA:{ | 4}.IfA1=0LI+BA,oc,BeR,Iis K-l
then the value of K is :
a 2 x 2 identity matrix, then 4(a. — 3) is equal to : 1 1
(1 5 2) Y (3)-1 1
8
(OR @ 3 ()2 (4)4 16. The number of elements in the set
Let A and B be two 3 x 3 real matrices such that {A = (g EJ :a,b,de {—I,O,l}and(l —A)3 =1 —AS},
A’ -B’) is invertible matrix. If A° = B’ and
( ) is invertible matrix an where [ is 2 X 2 identity matrix, is :
A’B? = A’B’, then the value of the determinant 1
2 n
of the matrix A*B? is equal to : 17. LetJ, ., ZJ. X dx, Yn>m andn, meN.
0

(12 (2)4 31 40
111
fA={0 1 1|landM=A +A*+A>+...+A”,

0 01

then the sum of all the elements of the matrix M

is equal to

x" -1

Consider a matrix A = [a;];, ,
i3 1<)
where a, = Joris =Jiiaa =] Then
! 0 , 1>]

|ade"| is
(1) (15)* x 2*
(3) (105)* x 2%

(2) (15)* x 2*
(4) (105)* x 2%
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19.

20.

21.

22.

23.

Let A and B be 3 x 3 real matrices such that A
is symmetric matrix and B is skew-symmetric
matrix. Then the system of linear equations
(A’B?>—-B?A?)X =0, where X is a 3 X 1 column
matrix of unknown variables and O is a
3 x ] null matrix, has :

(1) no solution

(2) exactly two solutions

(3) infinitely many solutions

(4) a unique solution

Let M be any 3 x 3 matrix with entries from the
set {0, 1, 2}. The maximum number of such
matrices, for which the sum of diagonal

elements of MTM is seven, is

3 -1 =2
Let P=|2 0 o |, where oe€R.
3 -5 0

Suppose Q = [q;] is a matrix satisfying PQ = kI,

for some non-zero k € R. If q,; =—— and

2
|Q| = k?, then o2 + k2 is equal to

Let A be a 3 x 3 matrix with det(A) = 4. Let R,
denote the ith row of A. If a matrix B is obtained
by performing the operation R, — 2R, + 5R; on

2A, then det(B) is equal to :

(1) 16 () 80 (3)128  (4) 64

1
If for the matrix, A ={ Ba} , AAT =1, then

a

the value of a4 + 4 is :

(1)4 (2)2 (3)3 1
XYy z
Let A=|y z x|, where x, y and z are real

ZXYy

numbers such that x +y +z >0 and xyz = 2.

If A2 =1,, then the value of X3 +y3 + 73 is .

24.

25.

26.

217.

28.

29.

0 0
—tan| —
If A= 0 2 )| and
tan| —
2 0

a -b
L+A) A, -A)! = b } , then 13 (a2 + b2)
a
is equal to
1 0 0
If the matrix A=|0 2 0 satisfies the
13 0 -1
1 00
equation A2 + 0 AP+ BA=10 4 0| for some
0 0 1

real numbers o and 3, then B — o is equal to

Let A be a symmetric matrix of order 2 with integer
entries. If the sum of the diagonal elements of A2 is
1, then the possible number of such matrices is

(1)4 21 3)6 4) 12

b
Let A:{al} and B:{ 1} be two 2 x 1
a b,

matrices with real entries such that A = XB,

111 -1
— and k € R. If
ﬁL k}’

al +a; :%(bf +b§) and (k* +1)b3 #-2b,b,,

where X =

then the value of k is

i i
Let Az{. ]

-1 1

}, i= \/—_1 .Then, the system of

8
linear equations A® = has :
y 64

(1) A unique solution

(2) Infinitely many solutions

(3) No solution

(4) Exactly two solutions

The total number of 3 X 3 matrices A having
enteries from the set (0, 1, 2, 3) such that the
sum of all the diagonal entries of AAT is 9, is

equal to

L 4
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30.

31.

32.

33.

34.

35.
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If x, y, z are in arithmetic progression with

common difference d, x # 3d, and the

342 x
determinant of the matrix |4 52 y| is
5 k z
zero, then the value of k2 is
172 2 12 (3) 36 @6

Let A= a b and B= ¢ * 0 such that
c d B 0

AB = B and a + d = 2021, then the value of
ad — bc is equal to

0 sina

If A:[ J and det(Az—%ljzo, then

sina 0

a possible value of o is

@ - @ 3 3 5 ) =

2 3
If A= {0 J, then the value of

det(A%) + det (A" —(Adj(2A))"") is equal to

I 2 0
Let A+2B=| 6 -3 3
=5 3 1
2 -1 5
and 2A-B=|2 -1 6 |.If Tr(A) denotes the
0 1 2

sum of all diagonal elements of the matrix A,

then Tr(A) — Tr(B) has value equal to
M1 (2)2

Let I be an identity matrix of order 2 % 2 and

()0 43

2 -1
P:{5 3] Then the value of n € N for

which Pn = 51 — 8P is equal to

VECTORS

Let 5:2i+3—2f< and b=i+j. If ¢ is a

vector such that a-¢ =|¢|,|c—d|= 242 and the

angle between (ﬁxB) and ¢ is g, then the
value of ‘(5 XB) X E‘ is :

2 3
= 2) 4 3)3 4) 2
(1) 3 (2 3) “) 5

Let a, b, ¢ be three mutually perpendicular
vectors of the same magnitude and equally
inclined at an angle 0, with the vector a+b+c.
Then 36 cos™20 is equal to

In a triangle ABC, if |B—C|=3, ﬁl:s and

|ﬁ| =7, then the projection of the vector BA
on BC is equal to

19 13
1) = 2) —
€] 5 2 5

11 15
) = @) —

For p >0, a vector V, = 2i+ (p+ 1)3 is obtained
by rotating the vector v, = \/gpi + jby an angle

0 about origin in counter clockwise direction. If

tan @ = M, then the value of a is equal
(4\/5 + 3)
to .

Let a vector a be coplanar with vectors

5:21+3+1A< and E=1—3+1A<. If da is
perpendicular to d=3i +23 +61A<, and [a]=+/10 .
Then a possible
[a b ¢|+[@a b d]+[a ¢ d] isequalto:
()-42  (2)-40 (3)-29  (4)-38

Let three vectors a,b and ¢ be such that

value of

ixb=¢,bx¢=a and |a| =2. Then which one

of the following is not true ?

€)) ﬁx((5+6)x(5—6))=6

(2) Projection of a on (BXE) s 2
3)[a b ¢]+[c & b]=8

@) [3a+b-2¢ =51

< 4
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10.

11.

o
N

Let the vectors

(2+a+b)i+(@a+2b+c)j—(b+o)k,

(1+b)i +2bj—bk and (2+b)i+2bj+(1-b)k a, b,
c, e R

be co-planar. Then which of the following is true?
(1)2b=a+c (2)3c=a+b
(B)a=b+2c (4)2a=b+c

Let f) =2i+3j+f( and qz,i\+23+1; be two
T =(0Li+Bj+ylA<) is

vectors. If a wvector

perpendicular to each of the vectors (P+4)and
(p—d) ,and |T|=+3, then lou| + |B| + [y| is equal

to

Let a, b and ¢ be distinct positive numbers. If
the vectors ai+aj+ck, i+k and ci+cj+bk

are co-planar, then c is equal to:

2 a+b
(Ui ) 5

a b
(3) L4t @) Vab

a b
If |£|=2,B=Sand |£><B|:8, then |£E| is
equal to :
(XY 24 3)3 45

it (a+3b) is perpendicular to (7;1—55) and
(5 - 45) is perpendicular to (75—25) , then the
angle between a and b (in degrees) is

Let é=i+3+2f< and B=—1+23+3f<. Then the

vector product (a +b)x ((a x ((a —b)x B)

xB) is
equalto:
(1)5(341-53+312) ) 7(341-5j+3f<)

(3)7(30%—5j+712) @) 5(30%—5}'+712)

13.

14.

15.

16.

17.

Let 5:§+j+f<,13 and Ez}—f( be three vectors
such that axb=¢ and @-b=1. If the length of

projection vector of the vector b on the vector

dx ¢ is [, then the value of 3/%is equal to
Let 5,5 and ¢ be three vectors such that
a=bx(bxc). It magnitudes of the vectors

a,b and ¢ are \/E,l and 2 respectively and the

angle between bandé is 0 (0<6<§), then

the value of 1+ tan 0 is equal to :

(1) V3+1

31 “4)

2)2

\/§+1
J3

b=3i+pj—ok

Let ézi—aj-i-BlA{, and

¢=—ai —23 + 1A<, where o and B are integers. If
a.b=—1 and b- ¢=10, then (5><B)'E is
equalto .

Let 5=i+j+f( and B:j—lA(.IfE is a vector such
that axS=b and 4.¢ = 3 , then a.(bx <) isequalto:
(H-2 (2)-6 3)6 42

A hall has a square floor of dimension 10m X 10m

(see the figure) and vertical walls. If the angle
GPH between the diagonals AG and BH is

cos™! %, then the height of the hall (in meters) is :

E F
H G
P
B
A 10m
D 10 m ¢
1) 5 Q2210 353 @52

L 4
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19.

20.

21.

22,

23.

If the projection of the vector i+2] ] +k on the

sum of the two vectors 2i+4j—5k and

i +23 +3k is 1, then A is equal to

Let 5=§+5}+0f<, B=i+3]+[3f< and

c=—i+ 23 —3k be three vectors such that,
|B X E| =53 and a is perpendicular to b . Then

-2
the greatest amongst the values of |a| is

The equation of the plane passing through the

line of intersection of the planes f(l +j+ 1A<) =
and f.(2§+3j—l})+4:0 and parallel to the
X-axis is

(1) f.(j—3f<)+6=0 ) f.(i+3f<)+6=0
3) f.(i—3f<)+6=o @) f.(j-312)-6=o

Let 4 and b be two vectors such that

|25+3B|=|35+B| and the angle between i and
= . 1. . . o
b is 60°. If ga is a unit vector, then |b| 1s

equal to :
(14
Let d,b,C be three vectors mutually perpendicular

()6 (35 438

to each other and have same magnitude.
If a

ax{(f-b)xa}+bx{(f—c)xb}+ex{(F-d)xc) =0,

then 7 is equal to:

vector T satisfies.

(1) %(§+B+E) (2) %(25+B—6)
3) %(a+6+a) @) %(a+6+2a)

Let 5=2i—3+2f( and B=i+23—lA<.Let a

vector v be in the plane containing a and b. If
v is perpendicular to the vector 3i +23 ~k and

. . . . . 12 .
its projection on a is 19 units, then 129]" is equal

to

24.

25.

26.

217.

28.

ALLEN ¢

The vector equation of the plane passing

through the intersection of the planes

f(i+j+k)=1 and T.(i-2j)=—2, and the

point (1, 0, 2) is :

N S S
(1 I‘.(1+7J+3k)=§
Q) T.Gi+7j+3k)=7
3) T.(i+7j+3k) =7

I I
4 I‘.(l—7]+3k)=§

Let three vectors @, b and C be such that € is

coplanar with @ and b,a.c=7 and b is
perpendicular to C, where 5=—i+j+f< and

B=2i+f<, then the value of 2‘5+B+5‘2
s

Let 5=i+2j—f<, Bzi—j and Ezi—j—l; be
three given vectors. If T is a vector such that

Txd=cxdand T-b=0, then T-a is equal
to

Let a=i+0j+3k and b=3i—-aj+k. If the
area of the parallelogram whose adjacent sides

are represented by the vectors @ and b is 8/3
square units, then @- b is equal to

If vectors a, =X§—j+f( and a, =i+yj+zf< are
collinear, then a possible unit vector parallel to

the vector xi+yj+zk is

(1) %(—iﬂi) @ %(i—i‘)

3 %(M—ﬁ) 4 %(5—3412)
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29. If a and b are perpendicular, then 34. Let X be a vector in the plane containing
ﬁx(ﬁx(éx(éxf)))) is equal to vectors 5=21—3+1A< and B=i+23—f<. If the

1 vector X is perpendicular to (3§ +2] —1A<) and
- L4
(1) 0 ) E|a1| b -
its projection on a is , then the value of
(3) dxb @ |a['b
A A A e A A A % is equal to
30. Let a=i+2j-3k and b=2i-3j+5k. If o o
B o 35. Let a=2i-3j+4k and b=7i+j—6k.
Txda=bxT, f.(ai+2j+k)=3 and
If fxa:fxB,f-(i+2j+12):—3,then f-(zi—3j+11)
f.(2§ +53’—0cf<) =-1, a € R, then the value of .
is equal to :
oc+|f|2 is equal to : (1) 12 2)8 (3)13 4) 10
(19 ) 15 (3) 13 @) 11 36. If da=oi+Pj+3k,
31. Let ¢ be a vector perpendicular to the vectors Bz—Bi —ocj —kand
§=i+j—f< and5=i+23+f<. A Ao
c=1—-2j-k
If 6.(?+3+31A<):8 then the value of 6.(5><B) - Lo
such that a-b=1and b-¢ =-3, then
is equal to 1
Ao —((axb)-¢) i 1t .

32. Leta vector ai+fj be obtained by rotating the 3 (( ) ) s eduatio
vector /31 +j by an angle 45° about the origin 37. A vector a has components 3p and 1 with
in counterclockwise direction in the first respect to a rectangular cartesian system. This
quadrant. Then the area of triangle having system is rotated through a certain angle about
vertices (a, B), (0, B) and (0, 0) is equal to the origin in the counter clockwise sense. If,

1 1 with respect to new system, a has components
M5 @1 G5 @G22
p+1and J10 , then a value of p is equal to:

33. Let O be the origin. Let @:Xiﬂ—yj—f( and 5 4
A (H1 2 1 3) 3 4 -1
0Q=-1+2j+3xk, x, y € R, x > 0, be such

38. In a triangle ABC, if ‘FC‘ =8, ‘Cj‘ =17,

that |ﬁ|=\/ﬁ and the vector OP is
perpendicular to O—Q If ﬁ{’=3i+zj—7f<,

z € R, is coplanar with OP and 0Q, then the

value of x2 + y2 + 22 is equal to

17 29 (32 @1

‘E‘ =10, then the projection of the vector AB

on AC is equal to :

127

115
3) —
3

25 85
O @1 @ Te
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Let 2 and b be two non-zero vectors

perpendicular to each other and |5|=‘B‘. If
‘ﬁxﬁ‘ =|ﬁ|, then the angle between the vectors

(5+B+(§><B)) and a is equal to :
(1) sin™ [L) (2) cos™ (Lj
N 5

ool el

40. Let the mirror image of the point (1, 3, a) with
respect to the plane f.(2§ - 3 + 12) -b=0 be
(-3, 5, 2). Then the value of |a + b| is equal
to

3D

1. Let P be a plane passing through the points
(1,0, 1), (1, =2, 1) and (0, 1, -2). Let a vector
a=ai+ [33 + yﬁ be such that a is parallel to the
plane P, perpendicular to (I +2] +31A<) and
5-(1 +j+2f<) :2,then(ocf[3+y)2equals

2. If the shortest distance between the lines
rT:aAi+23+2f<+k(§—2]+2f<), AeR a>0
and g:—4§—f<+p(3i—23—2f<), peRis 9,
then a is equal to .

3. Thelinesx=ay—1=z—-2andx=3y-2=bz-2,
(ab # 0) are coplanar, if :
(H)b=1,aeR-1{0}
(2)a=1, beR -1{0}
(3)a=2,b=2
4a=2,b=3

4. Consider the line L given by the equation

x-3 y-1 z-2
2 1

of the point (2, 3, —1) with respect to L. Let a

plane P be such that it passes through Q, and the

line L is perpendicular to P. Then which of the

. Let Q be the mirror image

following points is on the plane P ?
M 1,1,2) @0, 1,1
31, 1,2) #1,2,2)

10.

Let L be the line of intersection of planes

t(i-j+2k)=2 and %(2i+j-k)=2. If
P(a, B,7) is the foot of perpendicular on L from
the point (1,2,0), then the value of 35(a + B +7)
is equal to :
(1) 101 (2) 119 (3) 143
If the shortest distance between the straight

lines 3(x — 1) =6(y—2)=2(z— 1) and

(4) 134

V38

A4x-2)=20y-N)=(z-3), A e Ris

then the integral value of A is equal to :
(D3 )2 35 4 -1
Let the foot of perpendicular from a point

P(1, 2, —1) to the straight line L:?z%zil be

N. Let a line be drawn from P parallel to the
plane x + y + 2z = 0 which meets L at point Q.
If o is the acute angle between the lines PN and

PQ, then cosa is equal to

n 0L oL @l

If the lines x—k:y—2:z—3 and
2 3

X;rl = szrz _z+3 are co-planar, then the value

ofkis

Let the plane passing through the point (-1, 0, —2)
and perpendicular to each of the planes 2x +y—z=2
andx —y—z=3be ax + by + cz+ 8 = 0. Then the
value of a+ b+ cis equal to :

(H3 2)8 3)s

For real numbers o and f,

44
consider the
following system of linear equations :
Xx+ty—-z=2,x+2ytoz=1,2x—y+z=0.

If the system has infinite solutions, then o + 3 is

equal to
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11. Let a plane P pass through the point (3, 7, =7) | 17. Let Q be the foot of the perpendicular from the
_ _ oint P(7,-2,13) on the plane containing the lines
and contain the line, X 32 = y2 3 = zJ1r2 CIf P ( ) P &
x+1 :y—l _ z-3 and x—1 :y—2 :z—3.
distance of the plane P from the origin is d, then 6 7 8 3 5 7
& is equal to Then (PQ)?, is equal to
12. For real numbers o and 3 # 0, if the point of 18.  The distance of the point (1, -2, 3) from the
1 —y+z= llel to a li
intersection of the straight lines plane x —y +2z = 5 measured parallel to a line,
whose direction ratios are 2, 3, -6 1s :
x—-o y-1 z-1 x—-4 y-6 z-7
= = and = = , 13 2)5 3)2 4)1
=== 53 3 (M @) 3) 0
. . 2
lies on the plane x +2y —z =28, then oo — B is equal | 19.  Equation of a plane at a distance , }i from the
to: origin, which contains the line of intersection of the
(1> 29 ()3 @7 planes x—y—z—1=0and2x+y—3z+4=0,is:
13. The distance of the point P(3, 4, 4) from the point (1)3x—y-52+2=0 (2)3x-4z+3=0
of intersection of the line joining the points. (3) x+2y+2z-3=0 (4)4x-y—52+2=0
Q(3, -4, -5) and R(2, -3, 1) and the plane | 20. The angle between the straight lines, whose
2x+y+z="7,isequalto direction cosines are given by the equations
14. A plane P contains the line 2l+2m-n=0and mn+n/+Im=0,is :
+2y+3z+1=0=x-y—2z— i
x+2y+3z+1=0=x-y—-—2z-6, and is (1 L @) n—cos_l(ij
perpendicular to the plane 2x +y +z + 8 = 0. 2 9
Then which of the following points lies on P ? (3) cos”! (%) &) g
1M1, 1,2) (2)(0, 1, 1)
3)(1,0, 1) @) @2, -1, 1) 21.  Let S be the mirror image of the point Q(1, 3, 4) with
15. Let the line L be the projection of the line respect to the plane 2x—y +z+3 =0 and et R (3, 5,7)
be a point of this plane. Then the square of the length
x—-1 y-3 z-4 . ) )
) = 1 = in the plane x — 2y —z=3. of the line segment SR is
22.  Let the equation of the plane, that passes through
If d is the distance of the point (0, 0, 6) from L,
the point (1, 4, —3) and contains the line of
then d” is equal to ) )
intersection of the planes 3x — 2y + 4z -7 =0
16. Let P be the plane passing through the point and x + Sy — 22+ 9= 0, be ax + By + 7z +3 =0,
(1,2,3) and the line of intersection of the planes .
then oo + 3 + y is equal to :
f—(i+j+4k)=l6 and f~(—i+j+k)=6. (1)-23 (2)-15 (3) 23 4) 15
Then which of the following points does NOT | 23. The square of the distance of the point of
licon P ? intersection of the line = —1 =Y ; 2 =z Zl and
(1) (39 39 2) (2) (67 765 2)
the plane 2x — y + z = 6 from the point (-1, -1, 2)
(3)(4,2,2) 4) (-8,8,6)

is
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25.

26.

27.

28.

29.

30.

ALLEN

The distance of the point (—1, 2, —2) from the line | 31. The distance of the point (1, 1, 9) from the point
of intersection of the planes 2x + 3y + 2z =0 and x-3 y-4 z-5

. of intersection of the line = =
x—-2y+z=0is: 2 2

1 5 \/> \/> andthe planex +y+z=17is:
O] 7 2 5 G —— @& —
(1) 2419 ) 1942

. -2 y-2 z+2 ..
Suppose the line X—% = = lies on

bp « s (3)38 ) V38
the plane x + 3y — 2z + 3 = 0. Then (a0 + B) is | 32. The equation of the line through the point
equalto (0,1,2) and perpendicular to the line
Let the acute angle bisector of the two planes x-1_y+l z-1 .

Xx—2y—2z+1=0and 2x —3y—6z+ 1 =0 be the 2 3 2
plane P. Then which of the following points lies W X _ y—1 _z _2 @) x_y -1 _z -2
onP? 3 4 3 3 -4 3

1 1 x y-1 z-2 x y-1 z-2

1)|3,1,-—— 2 ,0,—— 3) o ==—= 4) —=——=
()[,,2j ()( 2) @ 3=l @Il o-T
3)(0,2,-4) (4)(4,0,-2) 33. Let a be the angle between the lines whose
The distance of line 3y -2z - 1=0 =3x—-z+4 direction cosines satisfy the equations
from the point (2, - 1, 6) is : I+m-n=0and 2+ m2—-n2=0. Then the
() V26 (2 2\/3 (3) 2\/6 4) 4\/5 value of sin*a + cos*al is :

Let a, b € R. If the mirror image of the point ) 3 2) 3 3) 5 ) 1
P(a, 6, 9) with respect to the line 4 8 8 2
-3 0 - 34. A plane passes through the points A(1, 2, 3),

Y2 is (20, b, —a -9), then [a + b , .

7 5 -9 B(2, 3, 1) and C(2, 4, 2). If O is the origin and P
is equal to : is (2, -1, 1), then the projection of OP on this
(1) 88 (2) 86 (3) 84 (4)90 plane is of length :

Let A be an interger. If the shortest distance

between the lines x — A =2y — 1 = -2z and (1) \/7 (2) \/7 3) \/7 “4) \/7

x=y+2h=z—-LAis i}, then the value of | 35. A line 'I' passing through origin is perpendicular
242

[A] is

The equation of the plane passing through the
point (1, 2, —=3) and perpendicular to the planes
3x+y—-2z=5and2x—5y—-z=17,1is
(1)3x-10y—-2z+11=0
(2)6x—-5y—-2z-2=0
B)llx+y+17z+38=0
4)6x—5y+2z+10=0

to the lines
1 :F=(B+t)i+(=1+2t)j+(4+20)k

F=(3+28)i+(3+28)j+(2+s)k
If the co-ordinates of the point in the first
octant on 'l,' at a distance of J17 from the
point of intersection of 'I' and 'l,' are (a, b, c),

then 18(a +b + ¢) is equal to
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36. Let L be a line obtained from the intersection of | 42. If the foot of the perpendicular from point
tw%) planes x +.2y +z=6andy +.22 =4 1If (4. 3. 8) on the line L, :X—a:y—Z :Z_b,
point P(a, B, v) is the foot of perpendicular from l 3 4
(3, 2, 1) on L, then the wvalue of I #0is (3, 5, 7), then the shortest distance
21(a+ B+ v) equals : between the line L, and line
(1) 142 (2) 68 (3) 136 (4) 102 x-2 y-4 z-5

37. If the mirror image of the point (1, 3, 5) with L: 3 - 4 - is equal to
respect to the plane 4x — Sy + 2z = 8 is (a.,j3, V), 1 1 ) |
then 5(ou + B + 7) equals : M 9 2) J6 3) \/; “) N
(1) 47 (2)43 (3) 39 (4) 41 43. If the distance of the point (1, -2, 3) from the

38.  Consider the three planes plane x + 2y — 3z + 10 = 0 measured parallel to
P, :3x+ 15y +21z=9, ' x=1 2-y z+3 . [7
P,:x-3y—z=5,and the line, = o = ] 1S \/;,then the
P;:2x+ 10y + 14z=5 value of |m| is equal to
Then, which one of the following is true ? 44. If for a > 0, the feet of perpendiculars from the
(1) Py and P, are parallel points A(a, —2a, 3) and B(0, 4, 5) on the plane
(2) P, and Pj; are parallel Ix +my + nz = 0 are points C(0, —a, —1) and D
(3) P, and P; are parallel respectively, then the length of line segment CD
(4) P|,P, and P; all are parallel is equal to :

39. Let (A, 2, 1) be a point on the plane which M1 @V4 355 (@) Je6
passes through the point (4, -2, 2). If the plane | 45. Let the position vectors of two points P and Q
is perpendicular to the line joining the points be 3i— j +2k and i +23 _4k , respectively. Let
2, =21, 29) and (-1, -16, 23), then R and S be two points such that the direction
(ijz —ﬂ—4 is equal to ratios of lines PR and QS are (4, -1, 2) and

1 1 (-2, 1, =2), respectively. Let lines PR and

40. If (1,5.35), (7.55), (1A.7) and (2A.1.2) are QS intersect at T. If the vector TA s
coPlanar, then the sum of all possible values of perpendicular to both PR and QS and the
he 39 39 44 44 length of vector TA is /5 units, then the
(M ? @ _? €) ? 4 _? modulus of a position vector of A is :

41. If (x, y, z) be an arbitrary point lying on a plane P ©) V482 2) V171 3) J5 (‘Dm
which passes through the point (42, 0, 0), | 46. Let P bea plane Ix + my + nz = 0 containing the

(0,42, 0) and (0, 0, 42), then the value of expression

I-x y+4 z+2

line, If plane P divides
. x—11 . y—19 2 3
(y- 192%(z-12°  (x-11)*(z—12)? the line segment AB joining points
,—12 X+y+z A(-3, -6, 1) and B(2, 4, —3) in ratio k : 1 then
(x—11)(y—19) - 14(x—11)(y—19)(z—12) the value of k is equal to :
1.5 2)3 3)2 4)4
Mmo 2)3 3)39 (4)-45 M @ ®) @
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47.

48.

49.

50.

51.

S2.

S3.

ALLEN ®

If the equation of plane passing through the
mirror image of a point (2, 3, 1) with respect to

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

line

and containing the

x=2 1-y z+1

line 5 T is ox + Py + yz = 24,

then o + § + v is equal to :
(1)20 )19 3) 18 4 21
Let P be an arbitrary point having sum of
the squares of the distance from the planes
x+y+z=0,Ix-nz=0andx-2y+z =0,
equal to 9. If the locus of the point P is
x2 +y2 + 72 = 9, then the value of [ — n is equal
to
The equation of the plane which contains the y-axis
and passes through the point (1, 2, 3) is :
(Hx+3z=10 2)x+3z=0
(3)3x+z=6 4)3x—z=0
If the equation of the plane passing through the
line of intersection of the planes
2x—Ty+4z—-3=0,3x—-5y+4z+ 11 =0and
the point (-2, 1, 3) is ax + by + cz— 7 =0, then
the value of 2a+b+c—7is
Let the plane ax + by + ¢z + d = 0 bisect the line
joining the points (4,-3,1) and (2, 3, -5) at the
right angles. If a, b, ¢, d are integers, then the
minimum value of (a®> + b+ ¢*+ d*) is
The equation of the planes parallel to the plane
X — 2y + 2z —3 =0 which are at unit distance
from the point (1, 2, 3) is ax + by + cz + d =0. If
(b —d) = K(c — a), then the positive value of K is
Let P be a plane containing the line
x-1 y+6 z+5
3 4 2

and parallel to the line

Xx-3 y-2 z+5

. If the point (1, —1, o) lies on
1 3 point )

the plane P, then the value of |Sal is equal to

COMPLEX NUMBER

If z and ® are two complex numbers such that

|zo| = 1 and arg(z) — arg(®) = 37“, then arg

[ 1= mej is : (Here arg(z) denotes the principal
1+3Zo

argument of complex number z)
3n T 3n
nz 2) ¢ 3) =% 4)
wI o-F o-7 @
If the real part of the complex number

(1 — cosd + 2isind) " is % for 0 € (0, m), then

the value of the integral I:sin xdx is equal to :
(11 (2)2 (3)-1 40
Let n denote the number of solutions of the

equation z*+3Z=0, where z is a complex

number. Then the value of zik is equal to
k=0 Il

1)1 @ % 3) % 4)2

Let
0 iY'(a b) (a b
S=<neN = Va,b,c,de R},
{ [1 OJ [c dj [c dj }

where i=+/—1. Then the number of 2—digit

numbers in the set S is

The equation of a circle is

Re(z%) + 2 (Im(z))* + 2Re(z) = 0, where z = x + iy.
A line which passes through the center of the
given circle and the vertex of the parabola,
x> —6x—y+ 13 =0, has y-intercept equal to .
Let C be the set of all complex numbers. Let

S ={zeC|lz-3-2i*=8},

S,={z e C|Re(z) >5} and
S;={zeC||z—-Zz|=8}.

Then the number of elements in S, NS, NS, is

equal to
(H1 2)0
(3)2 (4) Infinite
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10.

11.

Let C be the set of all complex numbers. Let
S;={zeC:z-2|<1} and

S, = {zeC:z(1+i)+Z(1-i) >4} .

2

Then, the maximum value of for

5
Z—_
2

zeS, NS, is equal to :

3+2\F 5+2\f

M

@)

3+2\F 5+2\f

€)

4)

If the real part of the complex number

_ 3+2icos0

,0 e (O,Ej is zero, then the
1-3icos0O 2

value of sin’30 + cos’® is equal to

. z-1) = .
The equation arg| —— |=— represents a circle
z+1) 4

with:
(1) centre at (0, —1) and radius \/5
(2) centre at (0, 1) and radius \/5

(3) centre at (0, 0) and radius \/5
(4) centre at (0, 1) and radius 2

Let z= 1_;\/5, = v—1. Then the value of

21+(z+l) +[22+L2] +(23+L3j +.. +(z +%j
z z Z VA

is

If (\/§+i)loo =2"(p+iq), then p and q are

roots of the equation :
(1) x* (3 -1)x-3=0
@) X +(\3 )x+f 0
3) X +(3-1)x-

@) xz—(\/§+l)x+\/_ 0

12.

13.

14.

15.

16.

17.

18.

The least positive integer n such that
(—1)“_2,1 =+/—1 is a positive integer, is
(1-1) —
If S:{ZGC: Z_l' GR}, then :

z+2i

(1) S contains exactly two elements

(2) S contains only one element

(3) S is a circle in the complex plane

(4) S is a straight line in the complex plane

Let z, and z, be two complex numbers such that

T
arg (z, — zp) = Z and z,, z, satisfy the equation

|z — 3| = Re(z). Then the imaginary part of z; +
7, is equal to

A point z moves in the complex plane such that

-2
arg(z—j =E, then the minimum value of
z+2) 4

|z NG 2i|2 is equal to

If z is a complex number such that 2710 s purely

imaginary, then the minimum value of |z — (3 + 3i)|
is:

(H242 -1 )32

(3)6+2 @22

If for the complex numbers z satisfying [z—2 —2i| < 1,
the maximum value of [3iz + 6] is attained at a + ib,

thena+bis equal to

e 1+i3)? (1+1\f)21

(1-1)* (1+1)*

and n = [| k |] be the greatest integral part of | k |.

Let i=

=k

n+5 n+5
Then ' (j+5)°— Y. (j+5) isequalto_ .
j=0 j=0
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19. If the least and the largest real values of a, for

20.

21.

22,

23.

24.

25.

which the equation z + ajz — 1| + 2i = 0

(z € C and i=+/—1) has a solution, are p and q
respectively; then 4(p2 + ¢2) is equal to

Let the lines (2 — i)z = (2 + i) Z and
Q+i)z+@{G—-2) Z—4i=0, (here i2=—1) be
normal to a circle C. If the line iz+ Z+1+1= 0 is

tangent to this circle C, then its radius is:

3 1 3
1) —= 2) —= 3) 32 4) —=
O] NG (@) b 3 “ b

Let z be those complex numbers which satisfy

2+ 5| <4and z(1+i)+Z(1-i)>-10,i=+-1.

If the maximum value of |z + 12 is OL+B\/§,
then the value of (o + ) is

The sum of 162t power of the roots of the
equation x3 —2x2+2x—1=01s

The least value of |z] where z is complex
number which satisfies the inequality

-1
p (Mloge ZJ 2 log 5 ‘5\/7 +9i

llz]+1]

B

in?l,is equal to :

13 @ 5 32 P8
Let a complex number z, |z| # 1,
. |z|+11
satisfy log, | ————— |<2. Then, the largest
7 \z[=1)
value of |z| is equal to
18 @7 (36 (OR
Let
=30 20 56 2 7
p=/90 140 112|and A=|-1 -0 1
120 60 14 0 -0 -0+l
Where m=_1+2—1\/§, and I; be the identity

matrix of order 3. If the determinant of the
matrix (P-1AP — 1;)? is a®?, then the value of a

is equal to

26.

27.

28.

29.

30.

ALLEN
Let z and w be two complex numbers such that
W=2Z-22+2, Z+31, -1 and Re(w) has
z—3i

minimum value. Then, the minimum value of

n € N for which wn is real, is equal to

Let S|, S, and S; be three sets defined as
{ZG(C:|Z—1|S\/§}

{zeC:Re((1-i)z) 21}

Sl

SZ
S, ={zeC:Im(z)<1}

Then the set S; NS, N S;

(1) is a singleton

(2) has exactly two elements

(3) has infinitely many elements
(4) has exactly three elements

The area of the triangle with vertices A(z), B(iz)

and C (z +iz) is :

|
1 2) —|z
@) 2 2| |
G 3 (@) Jlz+izf
If the equation a|z|2 +az+az+d=0

represents a circle where a,d are real constants
then which of the following condition is
correct?

(1 |0L|2 —ad#0

(2)|of*—ad>0anda € R — {0}
3)|off—ad>0anda e R

4)a=0,adeR"

Let z,, z, be the roots of the equation

7z +az + 12 = 0 and z,z, form an equilateral

triangle with origin. Then, the value of |a| is
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32.

Let a complex number be w = 1 — J3i.

Let another complex number z be such that
|zw| = 1 and arg(z) — arg(w) = g Then the

area of the triangle with vertices origin, z and

w is equal to :

1 1
(1)4 2 7 )7 42

If f(x) and g(x) are two polynomials such that
the polynomial P(x) = f(x3) + xg(x3) is divisible
by x2 + x + 1, then P(1) is equal to

PROBABILITY

Words with or without meaning are to be formed
using all the letters of the word EXAMINATION.
The probability that the letter M appears at the
fourth position in any such word is :
1 1 1
) 6 2 m 3) 3
The  probability of
ae [—5, 30] such that x* + 2(a + 4)x — 5a + 64 > 0,

2
@7

selecting  integers

forallx e R, is:

7 2 1 1
M 3¢ @3 @) Sy
Let A, B and C be three events such that the
probability that exactly one of A and B occurs is
(1 — k), the probability that exactly one of B and
C occurs is (1 — 2k), the probability that exactly
one of C and A occurs is (1 — k) and the probability
of all A, B and C occur simultaneously is k,

where 0 < k < 1. Then the probability that at

least one of A, B and C occur is :

(1) greater than % but less than%
(2) greater than %
(3) greater than % but less than %

(4) exactly equal to %

Four dice are thrown simultaneously and the
numbers shown on these dice are recorded in
2 x 2 matrices. The probability that such formed
matrices have all different entries and are

non-singular, is :

45 23 22 43
1) — 2) — 3) = 4) —
()162 ()81 ()81 ()162
Let 9 distinct balls be distributed among
4 boxes, By, By, B; and By. If the probability

9
than B; contains exactly 3 balls is k(%} then k

lies in the set :

(H{xeR:x=-3|<1}

2){xeR:x-2| <1}
B){xeR:x-1|<1}

@) {xeR: x5 <1}

Let x be a random variable such that the
probability function of a distribution is given by

1 . r .

PX=0)= E,P(X:J): 3 G=123, ...
o). Then the mean of the distribution and P(X is

positive and even) respectively are :

3 1 3 1
1) = and — 2) = and —
()8 8 ()4 8

3 1 3 1
3) = and — 4) = and —
()4 9 ()4 16

A fair coin is tossed n-times such that the
probability of getting at least one head is at least
0.9. Then the minimum value of n is

The probability that a randomly selected 2-digit
number belongs to the set{n e N : (2" - 2) is a
multiple of 3} is equal to

1 2 1 1
(D 3 2 3 3) 5 “ 3
A student appeared in an examination
consisting of 8 true—false type questions. The
student guesses the answers with equal

probability. The smallest value of n, so that the
probability of guessing at least 'n' correct

. 1 .
answers is less than > is :

Ok (2)6 )3 (4)4

L 4
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11.

12.

13.

ALLEN

Let A and B be independent events such that
P(A) = p, P(B) = 2p. The largest value of p, for

which P (exactly one of A, B occurs) = % , 18 :

1 2 4 5
M3 @5 33 @7

A fair die is tossed until six is obtained on it.
Let X be the number of required tosses, then the
conditional probability P (X >5 | X > 2) is:

125
1) =—=—
M 216

Two fair dice are thrown. The numbers on them are

11 5 25
@3 O @ 36

taken as A and , and a system of linear equations

xty+tz=5
x+2y+3z=p
x+3y+iz=1

is constructed. If p is the probability that the
system has a unique solution and q is the

probability that the system has no solution, then :

@ p=§ and q =

1 1
1) p=— and q=—
(1) p=7 and q=2 36

5 1 1 5
3) p=—and q= 4) p=—and q=—
() p=rand gq=—- (4 p=_and q=—
When a certain biased die is rolled, a particular

1
face occurs with probability g—x and its
: : a1
opposite face occurs with probability g—i-x.

All other faces occur with probability é Note
that opposite faces sum to 7 in any die. If
0<x< é, and the probability of obtaining
total sum = 7, when such a die is rolled twice, is

—, then the value of x is:
96

() L (2)l €) L 4) L
16 8 9 12

14.

15.

16.

17.

18.

Each of the persons A and B independently
tosses three fair coins. The probability that both

of them get the same number of heads is :

@2

1
M3 <

5
3) T @1
An electric instrument consists of two units.
Each unit must function independently for the
instrument to operate. The probability that the
first unit functions is 0.9 and that of the second
unit is 0.8. The instrument is switched on and it
fails to operate. If the probability that only the
first unit failed and second unit is functioning is
p, then 98 p is equal to
Let S = {1, 2, 3, 4, 5, 6}. Then the probability
that a randomly chosen onto function g from S

to S satisfies g(3) = 2g(1) is :

1 1 1 1
1) — 2) — 3) — 4) —
()10 ()15 ()5 ()30
Two squares are chosen at random on a
chessboard (see figure). The probability that

they have a side in common is :

—-T— 64 square

(M 2 () L ©) ! 4) L
7 18 7 9

Let X be a random variable with distribution.

X -2 -1 |3 4 6

1 1 |1
PX=x) | - - | =
X=x) 1 3 3|5

If the mean of X is 2.3 and variance of X is o7,

then 100 c”is equal to :
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19. The probability that two randomly selected | 24. In a group of 400 people, 160 are smokers and
subsets of the set {1, 2, 3, 4, 5} have exactly non-vegetarian; 100 are smokers and vegetarian
t 1 ts in their int: ti is :
WO clements i Tell mterseetion, 15 and the remaining 140 are non-smokers and
65 65 135 35
ey 2—7 (2 ? 3) 2—9 “) 7 vegetarian. Their chances of getting a particular
20. An ordinary dice is rolled for a certain number chest disorder are 35%, 20% and 10%
of times. If the probability of getting an odd respectively. A person is chosen from the group
number 2 times is equal to the probability of at random and is found to be suffering from the
getting an even number 3 times, then the ) .
. ) chest disorder. The probability that the selected
probability of getting an odd number for odd
number of times s : person is a smoker and non-vegetarian is:
1 5 3 1 7 14 28 8
1) — 2) — 3) — 4) — O —= @ — 3 — 4 —
()32 ()16 ()16 ()2 45 45 45 45
21. LetB, (i =1, 2, 3) be three independent events | 25. Let A be a set of all 4-digit natural numbers
in a sample space. The probability that only B, whose exactly one digit is 7. Then the
oceur is o, only B, occurs is B and only B probability that a randomly chosen element of
occurs is v. Let p be the probability that none of A leaves remainder 2 when divided by 5 is :
the events B, occurs and these 4 probabilities
- - _ m2 02 ol @
satisfy the equations (o — 2B) p = off and 9 297 297 5
(B— 3v)p = 2Py (All the probabilities are | 56 A seven digit number is formed using digits 3,
assumed to lie in the interval (0,1)). Then .
3,4,4,4,5, 5. The probability, that number so
BB, is equal to formed is divisible by 2, is :
P(B;)
22. When a missile is fired from a ship, the (1) 6 ) 1 3) 3 4) 4
7 7 7 7
.- o .1
probability that it is intercepted is 3 and the 27. A fair coin is tossed a fixed number of times. If
probability that the missile hits the target, given the probability of getting 7 heads is equal to
that it is not intercepted, is % If three missiles probability of getting 9 heads, then the
are fired independently from the ship, then the probability of getting 2 heads is
probability that all three hit the target, is : 15 15 15 15
D == @ = €) Ry 4 =7
1 3 1 3 2 2 2 2
€] > 2 2 3) 3 “4 2
28. Let A denote the event that a 6-digit integer

')
»

The coefficients a, b and ¢ of the quadratic
equation, ax? + bx + ¢ = 0 are obtained by
throwing a dice three times. The probability that
this equation has equal roots is:

1 1

@2 L @l

1
1 -
72 216 36 54

formed by 0, 1, 2, 3, 4, 5, 6 without repetitions,
be divisible by 3. Then probability of event A is
equal to :

3 11
3) = 4) —
A3) ) “4) 77

9 4
(1) 56 ) 9

L 4
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A pack of cards has one card missing. Two
cards are drawn randomly and are found to be
spades. The probability that the missing card is

not a spade, is :

@2 @2 @

3
1 — Y
4 867 50 425

Let a computer program generate only the digits
0 and 1 to form a string of binary numbers with

probability of occurrence of 0 at even places be

% and probability of occurrence of 0 at the odd

place be % Then the probability that '10" is

followed by '01' is equal to :

1 1 1 1
1) — 2) — 3) — 4) —
O] T 2 3 3 5 “ 5
Let there be three independent events E,, E, and
E;. The probability that only E; occurs is a,

only E, occurs is § and only E; occurs is y. Let

p' denote the probability of none of events

occurs  that  satisfies the  equations

(a—2B) p=aP and (B — 3y)p = 2By. All the
given probabilities are assumed to lie in the
interval (0, 1).

Probability of occurrence of E,

, — is equal
Probability of occurrence of E,

to_

Let in a Binomial distribution, consisting of 5
independent trials, probabilities of exactly 1 and
2 successes be 0.4096 and 0.2048 respectively.
Then the probability of getting exactly 3

successes is equal to :

128
(1)5 ()% ()% ()a

STATISTICS

The mean of 6 distinct observations is 6.5 and

their variance is 10.25. If 4 out of 6
observations are 2, 4, 5 and 7, then the
remaining two observations are:

(H1o,11 (2)3,18 (3)8,13 (41,20

If the mean and variance of six observations 7,
10, 11, 15, a, b are 10 and ?, respectively,

then the value of |a — b is equal to :

L 2 11 3)7 @1
Consider the following frequency distribution :
Class: 0-6 6-12 12-18 18-24 24-30
Frequency: a b 12 9 5

30
If mean = —— and median = 14, then the

value (a — b) is equal to

Consider the following frequency distribution :

< 4

class : 1020 | 20-30 | 3040 | 40-50 | 50-60

Frequency: | o 110 54 30 B

If the sum of all frequencies is 584 and median
is 45, then |o — B is equal to .

The first of the two samples in a group has 100
items with mean 15 and standard deviation 3. If

the whole group has 250 items with mean 15.6
and standard deviation +13.44

standard deviation of the second sample is :

then the

(18 (26 ()4 @5
If the mean and variance of the following data :
6, 10, 7, 13, a, 12, b, 37

12 are 9 and —
4

respectively, then (a — b)’ is equal to :
(1) 24 2) 12 (3) 32 4 16
Let the mean and variance of the frequency

distribution
X: X1=2X,=6 X3=28 X4=9
f: 4 4 a

be 6 and 6.8 respectively. If x5 is changed from
8 to 7, then the mean for the new data will be :

(1)4 @5 3) % @) %
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10.

11.

12.

13.

14.

The mean and standard deviation of 20
observations were calculated as 10 and 2.5
respectively. It was found that by mistake one

data value was taken as 25 instead of 35. If a

and /B are the mean and standard deviation

respectively for correct data, then (a, B) is :

(1) (11, 26) (2) (10.5, 25)

3) (11, 25) (4) (10.5, 26)

Let the mean and variance of four numbers 3, 7, x
and y(x >y) be 5 and 10 respectively. Then the
mean of four numbers 3 +2x, 7 + 2y, x +y and
X—yis

Let n be an odd natural number such that the variance
of 1,2,3,4, ..., nis 14. Then n is equal to .
The probability distribution of random variable
X is given by :

X 1 2 3 4 5
PX) |K 2K 2K 3K K
Letp=P(1 <X <4|X<3).If 5p=2AK, then A

equal to
An online exam is attempted by 50 candidates
out of which 20 are boys. The average marks
obtained by boys is 12 with a variance 2. The
variance of marks obtained by 30 girls is also 2.
The average marks of all 50 candidates is 15. If
u is the average marks of girls and o” is the
variance of marks of 50 candidates, then u + c°
is equal to
The mean and variance of 7 observations are 8
and 16 respectively. If two observations are 6
and 8, then the variance of the remaining 5
observations is :

92 134 536 112
@) - 2 - 3 5 “ 5
If the variance of 10 natural numbers 1, 1, 1,..., 1,
k is less than 10, then the maximum possible

value of k is

15.

16.

17.

18.

19.

20.

Let X, X,, ..., X;5 be eighteen observations such

18

that Y (X,-o)=36 and i(xi—ﬁ)2=9o,

i=1 i=1
where o and P are distinct real numbers. If the
standard deviation of these observations is 1,

then the value of |o. — P is

Consider the statistics of two sets of
observations as follows :

Size Mean Variance
Observation I 10 2 2
Observation II n 3 1

If the variance of the combined set of these two
. 1T .
observations is e then the value of n is equal

to .

Consider three observations a, b and ¢ such that
b = a + c. If the standard deviation of a + 2,
b + 2, ¢ + 2 is d, then which of the following is
true ?

(1) b2=3(a2 + ¢2) + 9d2

(2)b2=a2+c2+ 3d2

(B)b2=3(a2+cz+d?)

(4)b2=3(a2 +¢2) - 9d2

Consider a set of 3n numbers having variance 4.
In this set, the mean of first 2n numbers is 6 and
the mean of the remaining n numbers is 3.
A new set is constructed by adding 1 into each
of first 2n numbers, and subtracting 1 from each
of the remaining n numbers. If the variance of
the new set is k, then 9k is equal to

The mean age of 25 teachers in a school is 40
years. A teacher retires at the age of 60 years
and a new teacher is appointed in his place. If
the mean age of the teachers in this school now
is 39 years, then the age (in years) of the newly
appointed teacheris

Let in a series of 2n observations, half of them
are equal to a and remaining half are equal to —
a. Also by adding a constant b in each of these
observations, the mean and standard deviation
of new set become 5 and 20, respectively. Then
the value of a2 + b2 is equal to :

(1)425  (2)650  (3)250  (4) 925

L 4
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MATHEMATICAL REASONING

1.

The Boolean expression (p A ~q) = (QV~p)
is equivalent to :

(Daq=p @p=4q

BG)~q=rp @p=~q

Consider the following three statements :
(A)If3+3="7then4 +3=8.

(B) If 5 + 3 = 8 then earth is flat.

(C) If both (A) and (B) are true then 5 + 6 = 17.
Then, which of the following statements is correct ?
(1) (A) is false, but (B) and (C) are true

(2) (A) and (C) are true while (B) is false

(3) (A) is true while (B) and (C) are false

(4) (A) and (B) are false while (C) is true
Which of the following Boolean expressions is

not a tautology ?
(M (p=q)v(~q=p)
2 (g=p)v(~a=p)
3) (p=~q)v(~a=p)

(

@ (~p=9q)v(~q=p)

The Boolean expression (p = q) A (@ = ~p)

is equivalent to :

1 ~q @q 3 p @~

Consider the statement "The match will be

played only if the weather is good and ground is

not wet". Select the correct negation from the

following:

(1) The match will not be played and weather is
not good and ground is wet.

(2) If the match will not be played, then either
weather is not good or ground is wet.

(3) The match will be played and weather is not
good or ground is wet.

(4) The match will not be played or weather is

good and ground is not wet.

10.

11.

The compound statement (PVvQ)A(~P)=Q

is equivalent to:

(1) PvQ

(2) PA~Q

3 ~P=Q)

) ~(P=Q) = PA~Q

Which of the following is the negation of the
statement "for all M > 0, there exists xeS such that
x>M"?

(1) there exists M > 0, such that x <M for all x € S
(2) there exists M >0, there exists xS such that x > M

(3) there exists M >0, there exists xS such that x <M

(4) there exists M >0, such that x>M for allx € S

If the truth value of the Boolean expression

((pvq)/\(q—>r)/\(~r))—>(p/\q) is
false, then the truth values of the statements p,
g, r respectively can be :
(O)TFT
(3)TFF

2 FFT

4FTF

Consider the two statements :
ShH:(p—>q)v(~q—p) is atautology.
(S2):(pA~q)A(~pVvq) is a fallacy.

Then :

(1) only (S1) is true.

(2) both (S1) and (S2) are false.

(3) both (S1) and (S2) are true.

(4) only (S2) is true.

The statement (pA(p—>q)A(q—o 1)) > is:
(1) a tautology
(3) a fallacy

(2) equivalent top — ~r
(4) equivalenttoq — ~1
The Boolean expression (pAq)=((rAq)Ap)
is equivalent to :

(D) (prg)=(rAq)
G) (prg)=(rvq)

(2) (qrr)=(prQ)
@) (pAr)=>(pAQ)
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12.  Let =, D e{/\,v} be such that the Boolean | 18. LetFi(A,B,.C)=(Ar~B) v [~C A (AV B)]v~A
d F,(A, B)=(A Vv B B —> ~A) be t
expression (p * ~q) = (p D q) is a tautology. and F( )= @AV B v ) be two
logical expressions. Then :
Then : .
(1) F, and F, both are tautologies
(D *=v, D -V @) *=n, D A (2) F, is a tautology but F, is not a tautology
(3) *= A, D = v (4) *=v, D =A (3) F, is not tautology but F, is a tautology
13.  Negation of the statement (pvr)=>(qVvr) is: (4) Both F, and F; are not tautologies
19. The negative of the statement ~p A (p Vv q) is
(1) par~qa~r 2) ~prqa~1
) @ (D~pvq @)pv~q
~pPAQAT pPAqQAT
. S ()~p~rq @pr~q
14. Which of the following is equivalent to the 20. The statement A — (B — A) is equivalent to -
Boolean expressionp A ~q ? (1)A— (A AB) 2) A — (A - B)
D ~@-p) 2)~p—>~q (3)A—> (Ao B) 4 A—>(AvB)
B)~pP—->~ @D~pP—->9 21.  Which of the following Boolean expression is a
15. For the statements p and q, consider the tautology ?
following compound statements : OHpearqgvipvq QpPrgvip—9
@ (~qA(p > q)—>~p Cprpdarlp—>a9d DHhPr9d—>0P—>9
® (pvaA~p) —q 22. If the Boolean expression (pAqQ)® (p®q) is a
Then which of the following statements is tautology, then ® and ® are respectively
correct? given by
(1) (a) and (b) both are not tautologies. =>,—> @) AV B)v,i> DA
(2) (a) and (b) both are tautologies. 23. Ifthe Boolean expression (p = q) < (q* (~p))
(3) (a) is a tautology but not (b). is a tautology, then the Boolean expression
(4) (b) is a tautology but not (a). p * (~q) is equivalent to :
16. The statement among the following that is a Dag=p @)~q=p BG)p=>~q Wp=>q
tautology is : 24. The missing value in the following figure is
(1) Av(AAB)
2) AA(AvVB)
(3) B>[AA(A—>B)]
4 [AA(A—>B)]—>B
25. If P and Q are two statements, then which of the
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17.

The contrapositive of the statement "If you will
work, you will earn money" is :

(1) You will earn money, if you will not work
(2) If you will earn money, you will work

(3) If you will not earn money, you will not work

(4) To earn money, you need to work

following compound statement is a tautology ?
MHP=QAr~Q=Q
@Q(P=QAr~Q=~P
A(P=QAr~Q=P
@DEP=2QAr~Q=®ArQ)
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ANSWER KEY
LOGARITHM
Q.No. 1 2
Ans. 1 2
COMPOUND ANGLE
Q.No.| 1 2 3| a4|5]e6 7 8 9
Ans. 2 3 1 3 (2] 1 1 4 4
QUADRATIC EQUATION
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ans. 3 1 1 1 13 3 2 66 18 4 4 1 4 1
Q.No. 15 16 17 | 18 |19 | 20 21 22 23
Ans. 2 4 1 2 1| 324 1 5 1
SEQUENCE & PROGRESSION
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
NTA (4)
Ans. 4 7 1 1251) 1 3 3 832 ALLEN 2 2021 4 2 2
Bonus
Q.No. 15 16 17 | 18 |19 | 20 21 22 23 24 25 | 26 27 28
Ans. 398 3 5143( 3051 1 2 4 3 4 9 2 10 3 1
Q.No. 29 30 31 | 32 |33 34 35 36
Ans. 14 16 3 2 2 2 4 210
TRIGONOMETRIC EQUATION
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13
Ans. 3 4 3 1 56 2 4 2 11 1 2 2 1
SOLUTION OF TRIANGLE
Q.No.| 1 2 3
Ans. 3 2 15
HEIGHT & DISTANCE
Q.No. 1 2 3 4 5 6 7 8
Ans. 2 1 3 2 3 4 2 2
DETERMINANT
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ans. 1 2 4 1 2 6 2 5 2 1 4 3 2 3
Q.No. 15 16 17 | 18 |19 ]| 20 21 22 23 24 25
Ans. 4 21 4 2 4 2 3 4 4 2 1
STRAIGHT LINE
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 9 3 3 2 2 3 3 4 1 3 6 4 56 4
Q.No. 15 16 17 18 |19 | 20 21 22 23
Ans. 4 3 2 | 144 2 | 904 2 1 1 g
CIRCLE :
Q.No.| 1 2 3] 4]5]6 7 8| 9 10 11 ] 12 13 14
Ans. 3 4 3 4 3 2 16 1 61 2 40 | 165 18 BONUS%
Q.No. 15 16 17 18 |19 | 20 21 22 23 24 25 | 26 27 28 E
Ans. 3 2 1 9 2 3 1 2 3 1 2 1 3 2 3
Q.No. 29 3
Ans. 3 %
2 E
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PARABOLA
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 1 34 2 9 2 4 3 1 2 3 2 2 4 3
Q.No. 15 16 17 | 18 | 19
Ans. 3 2 9 1 4
ELLIPSE
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 1 3 1 3 1 2 2 3 2 4 3 1 2 3
HYPERBOLA
Q.No. 1 2 3 4 5 6 7 8 9 10 11
Ans. 4 1 3 36 | 2 3 2 2 4 80 3
PERMUTATION & COMBINATION
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 777 96 238 | 3 1924| 52 7744 1100 80 576 3 77 | 31650 1
Q.No.| 15 16 17 | 18 |19 20 21 22 23 24 25 | 26
Ans. 4 32 2 45 | 3 4 4 3 3 1 300 [ 1000
BINOMIAL THEOREM
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 2 21 4 9 8 1 96 3 1 210 4 4 1 98 55
Q.No. 15 16 17 | 18 |19 20 21 22 23 24 25 | 26 27 28
Ans. 3 4 4 136 | 49 1 3 15 55 315 924 | 2 [BONUS 2
Q.No.| 29 30 31| 32 (33| 34 35 36 37 38 39 | 40 41 42
Ans. 1 45 2 6 1 3 4 4 2 1 1 4 2 160
Q.No.| 43 44
NTA (19)
Ans ] ALLEN
BONUS
SET
Q.No. 1 2 3 4 5 6
Ans. 3 256 5 4 3 2
RELATION
Q.No.| 1 2 3| a4
Ans. 2 2 4 3
FUNCTION
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 3 2 4 [720] 1 2 3 490 3 4 2 4 26 4
Q.No. 15 16 17 | 18 | 19| 20 21 22 23
NTA (3)
Ans 4 1 3 4 2 1 ALLEN 3 3
lor2or3
INVERSE TRIGONOMETRY FUNCTION
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 4 2 1 2 2 4 3 3 2 1 3 3 3 2
Q.No.| 15 16 17
Ans. 1 1 2
LIMIT
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 3 3 4 3 1 3 1 2 3 4 2 7 1 4
Q.No.| 15 16 17 | 18 |19 20 21 22 23
Ans. 5 1 3 1 4 1 1 4 4
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CONTINUITY
Q.No. 1 2 3 4 5 6 7 8 9 10 11
Ans. 2 1 3 14 | 1 2 3 2 1 6 4
DIFFERENTIABILITY
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13
Ans. 1 1 4 4 5 2 1 3 2 5 2 4 3
METHOD OF DIFFERENTIATION
Q.No. 1 2 3 4 5 6 7 8 9 10 11
Ans. 39 3 40 | 17 1 1 2 1 2 1 481
AOD (TANGENT & NORMAL)
Q.No. 1 2 3 4 5
Ans. 3 3 1 4 406
AOD (MONOTONICITY)
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12
Ans. 3 4 3 2 2 1 4 1 1 2 1 2
AOD (MAXIMA & MINIMA)
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 4 1 3 3 136 3 4 3 22 1250 9 | 144 2 3
Q.No. 15
Ans. 2
INDEFINITE INTEGRATION
Q.No. 1 2 3 4 5 6 7 8 9 10
Ans. 15 7 3 3 3 4 2 6 1 4
DEFINITE INTEGRATION
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
NTA (2)
Ans. 2 AL(T;;EN 2 1 3 1 3 2 2 1 3 5 2 2
Q.No.| 15 16 17 | 18 |19 | 20 21 22 23 24 25 | 26 27 28
Ans. 2 3 1 3 1 5 4 2 4 2 2 3 3 1
Q.No.| 29 30 31 [ 32 (33 34 35 36 37 38 39 | 40 41 42
Ans. 19 3 1 1 2 1 4 1 3 3 16 2 1 1
Q.No.| 43 44 45
Ans. |BONUS| 512 3
DIFFERENTIAL EQUATION
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 1 2 1 4 2 3 4 4 4 1 1 1 16 2
Q.No.| 15 16 17 | 18 |19 ] 20 21 22 23 24 25 | 26 27 28
Ans. 2 2 4 3 1 3 4 4 4 2 1 2 4 2
Q.No.| 29 30 31 | 32 (33 34 35 36 37 38 39 [ 40 41 42
Ans. 4 4 1 3 1 1 2 2 2 4 2 3 1 1
Q.No.| 43 44 45
Ans. 3 1 4
AREA UNDER THE CURVE
Q.No. 1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
Ans. 1 2 4 2 3| 27 114 1 26 1 2 3 64 1
Q.No.| 15 16 17 | 18
Ans. BONUS 2 41 3
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MATRICES
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ans. 1 910 1 108 | 3 |3125 16 1 4 4 2020 2 1 4
Q.No. 15 16 17 18 |19 | 20 21 22 23 24 25 | 26 27 28
Ans. 1 8 3 3 |540( 17 4 4 7 13 4 1 1 3
Q.No. 29 30 31| 32 133 34 35
Ans. 766 1 2020 3 16 2 6
VECTORS
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ans. 4 4 3 6 1 4 1 3 4 1 60 2 2 2
Q.No. 15 16 17 18 |19 20 21 22 23 24 25 | 26 27 28
Ans. 9 1 4 5 90 1 3 3 1494 3 75 12 2 4
Q.No. 29 30 31 | 32 133 34 35 36 37 38 39 | 40
Ans. 4 2 28 1 2 | 486 1 2 4 2 2 1
3D
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ans. 81 6 1 4 2 1 3 1 4 5 3 4 7 2
Q.No. 15 16 17 | 18 (19| 20 21 22 23 24 25 | 26 27 28
Ans. 26 3 96 4 4 1 72 1 61 4 7 2 3 1
Q.No. 29 30 31 32 |33 34 35 36 37 38 39 | 40 41 42
Ans. 1 3 4 4 3 3 44 4 1 2 8 3 2 2
Q.No. 43 44 45 | 46 |47 | 48 49 50 51 52 53
Ans. 2 4 2 3 2 0 4 4 28 4 38
COMPLEX NUMBER
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
NTA (3)
Ans. AL(T;;SN 1 2 11 1 1 4 1 2 13 1 6 4 6
Q.No. 15 16 17 | 18 (19| 20 21 22 23 24 25 | 26 27 28
Ans. 98 4 5 310 | 10 4 48 3 1 2 36 4 3 2
Q.No.| 29 30 31 | 32
Ans. 2 6 2 0
PROBABILITY
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ans. 2 2 2 4 1 2 4 3 1 4 4 2 2 3
Q.No. 15 16 17 | 18 (19| 20 21 22 23 24 25 | 26 27 28
Ans. 28 1 2 7811 3 4 6 3 2 3 3 3 1 2
Q.No.| 29 30 31 | 32
Ans. 3 4 6 1
STATISTICS
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ans. 1 4 4 164 | 3 4 3 4 12 13 30 25 3 11
Q.No. 15 16 17 | 18 (19| 20
Ans. 4 5 4 68 | 35 1
MATHEMATICAL REASONING
Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ans. 2 2 4 4 3 4 1 3 3 1 1 3 1 4
Q.No. 15 16 17 | 18 (19| 20 21 22 23 24 25
Ans. 2 4 3 3 2 4 4 1 1 4orl6or 64| 2
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