Single Correct Choice Type

Each question in this section is a multiple choice question with four choices (A),
(B), (C) and (D) out of which only one is correct.

1. For any positive integer n, define f,, : (0,00) — R as

n B 1
fn(:c):;tan [1+(x—i—j)(x+j—1)} for all z € (0, c0)

. . ) . _ . T
(Here, the inverse trigonometric function tan~'x assumes values in (— ) )

22
Then, which of the following statement(s) is(are) TRUE?

5 10
(A) than2 (f;(0)) = 55. (B) 21 (14 £5(0)) sec?® (f;(0)) = 10.
= =
(C) For any fixed positive integer n, ILm tan (f,(z)) = %
1.

(D) For any fixed positive integer n, lim sec? (f,(z)) =
T—00

[JEE 2018]

2. The equation of the plane passing through (1,1, 1) and perpendicular to the planes 2z +y — 2z = 5
and 3xr — 6y — 22 =7, 1s

(A) 4o + 2y — 152 = 1. (B) 14x — 2y + 15z = 27.
(C) 14z + 2y + 15z = 31. (D) —14x + 2y + 152 = 3.
[JEE 2017]
3. Let O be the origin and let PQ) R be an arbitrary triangle. The point S is such that
OP-0Q+OR-08 = OR-0P+0G-08 = 0G - OR +OP - 03
Then the triangle PQ R has S as its
(A) centroid. (B) circumcentre. (C) incentre. (D) orthocenter.
[JEE 2017]

4. If y = y(x) satisfies the differential equation

v (yorrva) = 4m) & 50

and y(0) = /7, then (256) =
(A) 3. (B) 9. (C) 16. (D) 80.

[JEE 2017]
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5. If f : R — R is a twice differentiable function such that f”(z) > 0 for all x € R, and f (5) =5
f(1) =1, then
1 1
(A) f'(1) <o0. B) 0< (1) < 7 ©) 3 < f'(1) < 1L (D) f'(1) > 1.
[JEE 2017]
6. How many 3 x 3 matrices M with entries from {0, 1,2} are there, for which the sum of the diagonal
entries of MT M is 5?
(A) 126. (B) 198. (C) 162. (D) 135.
[JEE 2017]
7. Three randomly chosen nonnegative integers x, y and z are found to satisfy the equation z+y+z = 10.
Then the probability that z is even, is
36 6 1 5
A) —. B) —. —. D) —.
(A) = B) 1 © 3 D) 77
[JEE 2017]
8. A computer producing factory has only two plants 77 and 75. Plant T} produces 20% and plant 75
produces 80% of the total computers produced. 7% of computers produced in the factory turn out to
be defective. It is known that
P(computer turns out to be defective given that it is produced in plant 7})
= 10 P(computer turns out to be defective given that it is produced in plant 75),
where P(FE) denotes the probability of an event E. A computer produced in the factory is randomly
selected and it does not turn out to be defective. Then the probability that it is produced in plant 75 is
36 47 78 75
A) —. B) —. o —. D) —.
()73 ()79 ()93 ()83
[JEE 2016]
1
9. The least value of o € R for which 4az? + — > 1, forall x > 0, is
x
1 1 1 1
A) —. B) —. c —. D) —.
()64 ()32 ()27 ()25
[JEE 2016]
1 00
10. Let P = |4 1 0| and [ be the identity matrix of order 3. If ) = [g;;] is a matrix such that
16 4 1
P — @Q =1, then o1 T G52 equals
421
(A) H2. (B) 103. (C) 201. (D) 205.

[JEE 2016]
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/2 .2
11. The value of / TOBT s equal to
—7/2 1 + e*
72 2
A) -2 (B) - +2. (C) 7% — ™2 (D) 7% + €™/,
[JEE 2016]
12. Area of the region {(m,y) ER?:y>/lz+3,by<z+9< 15} is equal to
1 4 3 5
A) —. B) -. O -. D) -.
(A) & B) 3 © 3 D) 7
[JEE 2016]
13. Let P be the image of the point (3, 1, 7) with respect to the plane x — y + z = 3. Then the equation of
the plane passing through P and containing the straight line % = % = % is
A) z+y—32=0. B) 3z +2z=0. OC)x—4dy+72=0. D) 2z—y=0.
[JEE 2016]
14. Let f : (0,00) — R be a differentiable function such that f'(x) = 2 — /() for all x € (0,00) and
x

f(1) # 1. Then

: 1Y : 1\
1 () o i 1) -
(©) ILI%Jr 22 f'(z) = 0. (D) |f(z)] < 2forall x € (0,2).

[JEE 2016]

15. From a point P(A, A\, \), perpendiculars P() and PR are drawn respectively on the linesy = z, z = 1
andy = —z, z = —1. If P is such that ZQ PR is a right angle, then the possible value(s) of \ is(are)
(A) V2. (B) 1. (€) —1. (D) —V2.
[JEE 2014]

16. The function y = f(z) is the solution of the differential equation

d x zt + 2
v wy

% 2 —1 - 1 — 12
V3/2
in (—1, 1) satistying f(0) = 0. Then/ f(z) dzis
,\/5/2
T V3 LRVE
W3- ®3-71
T V3 T V3
©5 T D65

[JEE 2014]
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17. The following integral / (2 cosec ) dz is equal to
w/4
log (1+v/2)
(A) / 2(e" + ™)' du,
0
log (14+v/2)
(B) / (e + )7 du.
0
log (14+v/2)
© / (e — =17 du,
0
log (1+v/2)
(D) / 2(e" — ") du.
0
[JEE 2014]
18. Let f : [0,2] — R be a function which is continuous on [0, 2] and is differentiable on (0, 2) with
f(0) =1. Let
:1}2
Fla)= [ £V d
0
forz € [0,2]. If F'(z) = f'(x) for all x € (0, 2), then F'(2) equals
(A) e? —1. (B) e* — 1.
© e—-1 (D) e
[JEE 2014]
19. Six cards and six envelopes are numbered 1, 2, 3, 4, 5, 6 and cards are to be placed in envelopes so
that each envelope contains exactly one card and no card is placed in the envelope bearing the same
number and moreover the card numbered 1 is always placed in envelope numbered 2. Then the number
of ways it can be done is
(A) 264. (B) 265.
(©) 53. (D) 67.
[JEE 2014]
20. Three boys and two girls stand in a queue. The probability, that the number of boys ahead of every
girl is at least one more than the number of girls ahead of her, is
1 1 2 3
A) —. B) -. —. D) -.
(A) (B) o © 3 D) |
[JEE 2014]
. . . .. 1311
21. Four persons independently solve a certain problem correctly with probabilities SRV Then the
probability that the problem is solved correctly by at least one of them is
235 21 3 253
A) —. B) —. C —. D) —.
()256 ()256 ()256 ()256

[JEE 2013]
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22,

23.

24.

25.

26.

27.

1
Let f : {5, 1} — IR (the set of all real numbers) be a positive, non-constant and differentiable function

1
such that f’(z) < 2 f(z) and f (§> = 1. Then the value of

1

f(x) dx

1/2
lies in the interval

(A) (2¢ — 1,2). B) (e—1,2¢—1). (O (Q,e - 1). (D) (0, - 1)~

2 2
[JEE 2013]

. . . T .
The area enclosed by the curves y = sinz + cos z and y = | cos ¢ — sin z| over the interval [O, 5} is

(A) 4(V2 - 1). (B) 2v2(v2 —1). (©) 2(V2+1). (D) 2v2(v2+1).
[JEE 2013]
A curve passes through the point <1, %) . Let the slope of the curve at each point (z, y) be g—l—sec <Q> ,
x x
x > 0. Then the equation of the curve is
1
(A) sin <g> =logz + —. (B) cosec <Q> = logz + 2.
x 2 x
2 2 1
(C) sec (_y) = logx + 2. (D) cos (_y) =logx + —.
z x 2
[JEE 2013]
23 n
The value of cot [Z cot™! <1 + > 2k> } is
n=1 k=1
23 25 23 24
A) —. B) —. c —. D) —.
()25 ()23 ()24 ()23
[JEE 2013]
. . . r+2 y+1 =z
Perpendiculars are drawn from points on the line 5 = ] —3 to the plane x +y + z = 3. The
feet of perpendiculars lie on the line
r y—1 z-2 r y—1 z-2
A - =——= . B - =——= .
(A) ) 8 —13 ®) 2 3 -5
r y—1 z-2 r y—1 z-2
C _—= — = . D _— — .
© 4 3 —7 D) 2 -7 )
[JEE 2013]

Let P‘I'% =31+ — 2k and 5@ =i—3j— 4k determine diagonals of a parallelogram PQ RS and
ﬁ =i+2j+ 3k be another vector. Then the volume of the parallelepiped determined by the vectors

ﬁ, l@ and ﬁ is
(A) 5. (B) 20. (©) 10. (D) 30.

[JEE 2013]
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2 lcos Z‘ ifz #0
x
0 ifz=0
(A) differentiable both at x = 0 and at x = 2.
(B) differentiable at x = 0 but not differentiable at x = 2.
(C) not differentiable at x = 0 but differentiable at x = 2.
(D) differentiable neither at x = 0 nor at z = 2.

, - € R, then f is

28. Let f(z) = { g

[JEE 2012]
29. The function f : [0,3] — [1,29], defined by f(z) = 22® — 152 + 36z + 1, is
(A) one-one and onto. (B) onto but not one-one.
(C) one-one but not onto. (D) neither one-one nor onto.
[JEE 2012]

30. Let P = [a;;] be a 3 x 3 matrix and let Q = [b;;], where b;; = 2%q;; for 1 < 4,5 < 3. If the
determinant of P is 2, then the determinant of the matrix () is
(A) 210, (B) 2. (C) 22, (D) 213,
[JEE 2012]

sec? x
(sec z + tan x)%/2

31. The integral / dz equals (for some arbitrary constant K')

1 1 ,
(A) — (ocz + tan )12 {ﬁ (secx + tanx) 1

1 11 ,
(B) (secz + tanz) 1172 [ﬁ - §(Secx + tan ) }
)

© ~ (secx 4 tanx)'1/2 [_ §<Secw+tanm

—_

1 1
®) (secﬂs + tan x)11/2 {ﬁ + ?(Sec T+ tanx

[JEE 2012]

32. The point P is the intersection of the straight line joining the points Q)(2,3,5) and R(1, —1,4) with
the plane 5z — 4y — z = 1. If S is the foot of the perpendicular drawn from the point 7°(2, 1, 4) to QR,
then the length of the line segment P.S is

(A) (B) V2. ©) 2. (D) 2v/2.

[JEE 2012]

1
E.

33. The equation of a plane passing through the line of intersection of the planes x + 2y + 3z = 2 and

2
x —y + z = 3 and at a distance —= from the point (3,1, —1) is

V3
(A) 5z — 11y + 2 = 17. B) V2z+y=3vV2-1

©C) z+y+2z=13. D) z—V2y=1-V2
[JEE 2012]
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34.

3s.

36.

37.

38.

If @ and b are vectors such that |@ + b| = v/29 and @ x (2i + 3] + 4k) = (2i + 3] + 4k) x b, then a
possible value of (@ + b) - (=77 + 27 + 3k) is
(A) 0. (B) 3.

©) 4 (D) 8.

[JEE 2012]

If Pis a3 x 3 matrix such that PT = 2P + I, where P7 is the transpose of P” and [ is the 3 x 3

T 0
identity matrix, then there exists a column matrix X = |y | # [0| such that
z 0
0
(A) PX =10]. B) PX = X. (C) PX =2X. D) PX =-X.
0
[JEE 2012]

Four fair dice Dy, Dy, D3 and D, each having six faces numbered 1, 2, 3, 4, 5 and 6, are rolled

simultaneously. The probability that D, shows a number appearing on one of D, D5 and Dj is

91 108
A) 5 B) —.
(A) 216 ®) 216
125 127
i D) —.
© 216 ) 216
[JEE 2012]
The value of the integral
/M2 x2+lnﬂ+x dx
—r/2 ™ —Xx
is
2
(A) 0. (B) % — 4
7T2 7T2
44 D) —.
© 5+ (D) 5
[JEE 2012]

The value of
x sin 2

Vin3
d
/\/ﬁ sina? + sin (In 6 — 22) ’

18

1.3 1.3

3 1.3

In—. D) -~ In—.
(© Ing (D) & Ing

[JEE 2011]
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39. Let6:%+j'+l%,g:%—j+l%and5:i—j—l;:bethreevectors.Avectorﬁintheplaneofﬁand

> o O
b, whose projection on ¢ is —, is given by

V3
(A) i — 3j + 3k. (B) —3i — 37 — k.
(C) 3i — j + 3k. (D) i+ 3] — 3k.
[JEE 2011]

40. Let w # 1 be a cube root of unity and S be the set of all non-singular matrices of the form
1 a b

w 1 ¢

w? w1

where each of a, b, and ¢ is either w or w?. Then the number of distinct matrices in the set S is
(A) 2. (B) 6.
(©) 4. (D) 8.

[JEE 2011]

41. Let f : [-1,2] — [0, 00) be a continuous function such that f(z) = f(1 — x) for all x € [—1, 2]. Let

R, = /2 f(z) dz, and R, be the area of the region bounded by y = f(z), z = —1, x = 2, and the
x-axis. ’I’}llen
(A) Ry =2R,. (B) Ry = 3R.. (©) 2Ry = Rs. (D) 3Ry = Rs.

[JEE 2011]

42. Let f(x) =z and g(x) = sinx for all z € R. Then the set of all x satisfying
(fegogof)(x)=(g0g0 f)(x),
where (f o g)(z) = f(g(z)), is

(A) £y/nm,ne€{0,1,2,...}. (B) £y/nm,n e {1,2,...}.
©) g+2n7r,n e{...,—-2,—-1,0,1,2,...}. D) 2nm,ne{...,—2,-1,0,1,2,...}.
[JEE 2011]
43. Let f : (0,1) — R be defined by
b—ux
J(x) = 1—bx’
where b is a constant such that 0 < b < 1. Then
1
(A) fis not invertible on (0, 1). B) f# f~ton(0,1)and f'(b) = 7o)
1
(© f=f'ton(0,1)and f'(b) = 0 (D) f~!is differentiable on (0, 1).

[JEE 2011]
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44.

45.

46.

47.

48.

49.

Equation of the plane containing the straight line T Y _ 2 and perpendicular to the plane

2 3 4
Y Y

X z X z
taining the straight lines = = 2 = ~ and = = 2 = =~
con all’lll’lgt c stralg t lines 3 1 5 an 1 5 3

(A) x+ 2y —22z=0. B) 3z +2y — 2z =0.
C) x—2y+2=0. (D) bx + 2y — 4z = 0.

is

[JEE 2010]

Let P, ), R and S be the points on the plane with position vectors —2 — j’, 41, 31 + 35 and —3i + 2}'
respectively. The quadrilateral P()R.S must be a

(A) parallelogram, which is neither a rhombus nor a rectangle.

(B) square.

(C) rectangle, but not a square.

(D) rhombus, but not a square.

[JEE 2010]

The number of 3 x 3 matrices A whose entries are either 0 or 1 and for which the system

T 1
Alyl|l = |0
z 0
has exactly two distinct solutions, is
(A) 0. (B) 27 — 1. (C) 168. (D) 2.
[JEE 2010]
1 [“tIn(1+t
The value of lim — / M dt is
z—0 0 t4 + 4
1 1 1
A) 0. B) —. —. D) —.
A0 B) 5 (C)24 ()64
[JEE 2010]

Let f, g and h be real-valued functions defined on the interval [0, 1] by
fl@)=¢" +e ™, glx)=2ze" +e and h(z) = 2%e” + e,
If a, b and ¢ denote, respectively, the absolute maximum of f, g and h on [0, 1], then

(A) a="bandc #b. (B) a=canda # b. (C) a#bandc #b. D)a=b=c.

[JEE 2010]
1 .4 1 — 4
The value(s) of / M dx is(are)
0 1+ZE2
22 2 71 3w
A) — —m. B) —. C) 0. D) —— —.
()77T ()105 ©) 0 ()15 5

[JEE 2010]
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50.

1.

52.

53.

54.

Let f be a real-valued function defined on the interval (—1, 1) such thate ™ f () = 2+ / Vit 4+ 1dt,
0

forall x € (—1,1), and let f~! be the inverse function of f. Then (f~')(2) is equal to
1 1 1
(A) 1. B) -. © -. (D) -.
3 2 e
[JEE 2010]

If the distance of the point P(1, —2, 1) from the plane = + 2y — 2z = «, where a > 0, is 5, then the
foot of the perpendicular from P to the plane is

8 4 7 4 41

1 2 10 2 15
[JEE 2010]

Two adjacent sides of a parallelogram ABC'D are given by

AB = 2i +10) + 11k and AD = —i +2j + 2k.
The side AD is rotated by an acute angle « in the plane of the parallelogram so that AD becomes
AD'. If AD’ makes a right angle with the side AB, then the cosine of the angle « is given by

8 V17 1 45
(A) 9 (B) 5 ©) 9 (D) 5

[JEE 2010]

4 1
A signal which can be green or red with probability R and 5 respectively, is received by station A

and then transmitted to station B. The probability of each station receiving the signal correctly is T

If the signal received at station B is green, then the probability that the original signal was green is
3 6
A) —. B) -.
(A) ¢ B) -
20 9
O —. D) —.
© 33 D) 55
[JEE 2010]

Let P(3,2,6) be a point in space and () be a point on the line
7= (1—J+2k) + u(=3i + J + 5k)
Then the value of p for which the vector ]@ is parallel to the plane z — 4y + 3z = 1is

1 1
() 7. B) .
1 1
© 3 (D) 3

[JEE 2009]
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55. Let f be a non-negative function defined on the interval [0, 1]. If

[ ViSTOFRdE- [ fwa o<s<t

1 1 1 1 1 1 1
A — —and f| = -, B - —and f| = =,
@ 1(3) <3mar(5) > ® () > ymar(y) >
1 1 1 1 1 1 1
— — - —. D — — - —.
(C)f(2)<2andf(3)<3 ()f(2)>2andf(3)<3
[JEE 2009]
. . o 1
56. If @, b, ¢ and d are unit vectors such that (@ x b) - (¢ x d) =1andd-c= 3 then
(A) a, l;, ¢ are non-coplanar. (B) b, ¢, d are non-coplanar.
© l;, d are non-parallel. (D) a, d are parallel and I;, C are parallel.
[JEE 2009]

57. A line with positive direction cosines passes through the point P(2, —1,2) and makes equal angles
with the coordinate axes. The line meets the plane 2x + y + 2z = 9 at point (). The length of the line
segment P() equals

(A) 1. (B) V2.
(C) V3. (D) 2.

[JEE 2009]

58. A particle P starts from the point zp = 1 4 2¢, where ¢ = y/—1. It moves first horizontally away
from origin by 5 units and then vertically away from origin by 3 units to reach a point z;. From z; the
particle moves /2 units in the direction of the vector i + j and then it moves through an angle g in

anticlockwise direction on a circle with centre at origin, to reach a point z,. The point z5 is given by

(A) 6+ T7i. (B) -7+ 6.
(C) 7+ 6. D) -6+ 71
[JEE 2008]
. ™ T . T .
59. Let the function g : (—o0, 00) — (—5, 5) be given by g(u) = 2tan"!(e*) — 5 Then, g is

(A) even and is strictly increasing in (0, 00).
(B) odd and is strictly decreasing in (—o0, 00).
(C) odd and is strictly increasing in (—o0, 00).

(D) neither even nor odd, but is strictly increasing in (—o0, 00).

[JEE 2008]
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1+ si 1 —si
60. The area of the region between the curves y = S sy andy = ST oY bounded by the lines

COsS T COS X

™
:O d :—‘
X and T 4lS

V2-1 t
A
) /0 (14 t2)V/1 —t? at

Va1 At
B d
( )/0 (14 t2)V/1 —¢t? '

V2+1 At
© ) TrmaEt

V2+1 t
D) / dt.
0 (14 t2)V/1 —t?

[JEE 2008]

61. An experiment has 10 equally likely outcomes. Let A and B be two non-empty events of the
experiment. If A consists of 4 outcomes, the number of outcomes that B must have so that A and
B are independent, is
(A) 2,4 0r8. (B) 3,6 0r9.
(C) 4ors. (D) 5or 10.

[JEE 2008]

62. Let two non-collinear unit vectors @ and b form an acute angle. A point P moves so that at any time ¢
the position vector O? (where O is the origin) is given by a cost + bsint. When P is farthest from
origin O, let M be the length of O? and 4 be the unit vector along O? Then,

~

>

A b ~ A _ A
A) a= 2" and M =(1+a- b2 ®)i=""" and M= (1+a-b)"2
la + b| la — 0|
~ B R ~ 7 R
(€) it = |Cf+6| and M = (1 + 2a- b)V/2, (D) @ = |‘f ; and M = (14 2a- b)V/2,
a + a —
[JEE 2008]
63. Let

e’ e’
=] ——dz, J= dx.
/641 + 62:1: + 1 /641 + 672:” + 1

Then, for an arbitrary constant C', the value of J — I equals

1 et — e 4] 1 e +e” +1
A) =1 _— C. B) -1 _— C.
()20g|:64z+e2$+11+ ()QOgLQ‘U—e:”—i-l]—'—

1 e?r — e 41 1 et e 41
O -1 - C. D) -1 - C.

[JEE 2008]



Single Correct Choice Type 13

64. Let g(x) = log f(x), where f(x) is a twice differentiable positive function defined on (0, co) such
that f(z + 1) = = f(z). Then, for N = 1,2,3,...,

1 1
" N - P/ e —
r(veg) ()

1 1 1

(B)4{1+1+i+---+;}.

9 25 (2N —1)?
1 1 1
C) 4dl+-—4+—+ -+ ———7.
© { ot T +(2N+1)2}
D) 441+ ! + ! + -+ !
9 25 (2N +1)2 |°
[JEE 2008]
65. Consider the curves
Cy oy =dx
C’Q:a:2+y2—6x—l—1:0

Then,

(A) C and C) touch each other only at one point.

(B) C and (5 touch each other exactly at two points.

(C) C and (% intersect (but do not touch) at exactly two points.

(D) ' and (s neither intersect nor touch each other.
[JEE 2008]

66. If 0 < z < 1, then
V1 + 22 [{x cos (cot™ ) + sin (cot~z)}? — 1]1/2 =

(A) \/% (B) . (C) /1 + 22 (D) VI+ 22

[JEE 2008]

~

67. The edges of a parallelepiped are of unit length and are parallel to non-coplanar unit vectors a, b, ¢

such that
P 1
G-b=b-¢=¢-0= -
a c=¢-8=g
Then, the volume of the parallelepiped is
1 1 V3 1
A) —. B) —. C) —. D) —.
(A) NG (B) Ve © 5 (D) 7

[JEE 2008]
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68.

69.

70.

71.

_ 1)
Let g(z) = (@ ) ; 0 < x < 2, m and n are integers, m # 0, n > 0, and let p be the left
log cos™ (z — 1)

hand derivative of |z — 1| atz = 1. If hrﬂ g(x) = p, then
z—

A)yn=1m=1. B)yn=1,m=-1.

C)n=2,m=2. D) n>2,m=n.
[JEE 2008]

The total number of local maxima and local minima of the function

(2+a;)3 if —3<ax<-1
faoy=3 S
T if —1<ax<?2

is

(A) 0. (B) 1. (©) 2. (D) 3.
[JEE 2008]

Let f and g be real-valued functions defined on the interval (—1,1) such that ¢”(z) is continuous,
9(0) # 0, 4'(0) = 0, ¢"(0) # 0, and f(z) = g(z) sinz.

STATEMENT-1: glclir(l) [g(x) cotx — ¢g(0) cosecx] = f"(0).

and

STATEMENT-2: f'(0) = g(0).

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.
[JEE 2008]

Consider three planes
P:x—y+z=1
Prxt+y—z=-1
Py:x—=3y+32=2
Let L1, Lo, L3 be the lines of intersection of the planes P and Ps;, P; and P, and P, and P
respectively.
STATEMENT-1: At least two of the lines L, L, and L3 are non-parallel.
and
STATEMENT-2: The three planes do not have a common point.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.
[JEE 2008]
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72. Consider the system of equations

rT—2y+3z2=-1

—r4+y—2z=%k

r—3y+4z=1
STATEMENT-1: The system of equations has no solution for k& # 3.

and
1 3 -1
STATEMENT-2: The determinant |—1 —2 k| # 0, for k # 3.
1 4 1

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

[JEE 2008]

73. Consider the system of equations

74.

ar +by =0

cx+dy =0
where a, b, ¢, d € {0, 1}.

3
STATEMENT-1: The probability that the system of equations has a unique solution is 3
and
STATEMENT-2: The probability that the system of equations has a solution is 1.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

[JEE 2008]

Let a solution y = y(x) of the differential equation
wVr2 -1 dy — y\/ﬁ der =0
satisfy y(2) = %
STATEMENT-1: y(x) = sec (secflx - %)
and
STATEMENT-2: y(x) is given by i = %g —1/1—= %

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
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(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

[JEE 2008]
75. Let f(z) be differentiable on the interval (0, co) such that f(1) = 1 and
2 2
R )
t—x t—2x
for each > 0. Then f(x) is
1 21 1 4a? 1 2 1
A) —+ B) —— + —. C) — =+ —. D) -.
()3x+3 ()3$+3 ()x+x2 ()x
[JEE 2007]

76. One Indian and four American men and their wives are to be seated randomly around a circular table.
Then the conditional probability that the Indian man is seated adjacent to his wife given that each

American man is seated adjacent to his wife, is
1 1 2 1
A) —. B) -. O -. D) —.
(A) 3 B) 3 © < D) ¢
[JEE 2007]

77. The tangent to the curve y = e” drawn at the point (c, e®) intersects the line joining the points
(c— 1,e"Y)and (c+ 1,e)

(A) on the left of x = c. (B) on the right of x = c.

(C) at no point. (D) at all points.
[JEE 2007]

| s
78. 111’1% 22—77_2 equals
1%4 xTré — E
8 2 2 1

(A) ;f(Q)- (B) ;f(Q)- ©) %f (5) (D) 4f(2).

[JEE 2007]

79. The number of distinct real values of )\, for which the vectors — A2 + j + kyi— A2+ kand +7— A2k

are coplanar, is

(A) zero (B) one (©) two (D) three

[JEE 2007]
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80. A man walks a distance of 3 units from the origin towards the north-east (N 45° E) direction. From
there, he walks a distance of 4 units towards the north-west (N 45° W) direction to reach a point P.
Then the position of P in the Argand plane is

(A) 361 4 4i. B) B—4i)e™.  (© (4+3)e™ (D) (3+ i),
[JEE 2007]

81. Let E° denote the complement of an event E. Let E, F, G be pairwise independent events with
P(G)>0and P(ENFNG) =0. Then P(E°N F*|G) equals

(A) P(E°) + P(F°). (B) P(E°) — P(F°).
(C) P(E°) — P(F). (D) P(E) — P(F©).
[JEE 2007]
d*x
82. d_y2 equals
d2y\ 2y dy\
A [— ) . B) — | — — | .
(A) (dﬁ) B) (daﬂ) (dm)
Py (dy\ ™ Py (dy\ ™
Ol-—=]|)(-—] . D)—-|-—])(-—) .
© (dﬁ) (dx) D) (de) (dx)
[JEE 2007]
d V1—1?
83. The differential equation d—y — V2"V determines a family of circles with
£ Y
(A) variable radii and a fixed centre at (0, 1).
(B) variable radii and a fixed centre at (0, —1).
(C) fixed radius 1 and variable centres along the z-axis.
(D) fixed radius 1 and variable centres along the y-axis.
[JEE 2007]
84. Let d, 5, &be unit vectors such that @ + b + ¢ = 0. Which one of the following is correct?
A @xb=bxc=¢cxd=0.
B)ixb=bxc=cxa+0.
(C)aixb=bxe=adaxc0.
(D) @ x b, b x ¢ x dare mutually perpendicular.
[JEE 2007]
85. Let
x
for n > 2 and

gla) = (fo fo---o f)(a).

n times
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Then / 2" 2g(x) dr equals

(14 na™) ==

(A) i = 1) + K.
n 17%

@) LT e
n—1
(1_}_nxn)l+%
© = i T
(1—}-711‘”)1—’_%

[JEE 2007]

86. Let Hy, Hy, ..., H, be mutually exclusive and exhaustive events with P(H;) > 0,7 =1,2,...,n. Let
E be any other event with 0 < P(E) < 1.
STATEMENT-1: P(H,|E) > P(E|H,) - P(H;) fori =1,2,....n.
because
STATEMENT-2: 3" P(H,) = 1.

=1
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

[JEE 2007]

87. Let the vectors ]@ @ ]ﬁ , 57 , ﬁ and ﬁ represent the sides of a regular hexagon.
STATEMENT-1: P(J) x (}?q + 57) £ 0.
because

STATEMENT-2: PO x RS = 0 and PO x ST + 0.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

[JEE 2007]

88. Let F'() be an indefinite integral of sin® z.
STATEMENT-1: The function F'(z) satisfies F'(x + m) = F'(x) for all real x.
because
STATEMENT-2: sin? (x 4 7) = sin® z for all real x.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
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(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

[JEE 2007]

89. Consider the planes 3z — 6y — 2z = 15 and 2z + y — 22 = 5.

STATEMENT-1: The parametric equations of the line of intersection of the given planes are
r=34+14t, y=1+2t, z=15¢.
because

STATEMENT-2: The vector 147 + 2 + 15k is parallel to the line of intersection of given planes.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

[JEE 2007]

90. Let f(x) = 2 + cosx for all real .

91.

STATEMENT-1: For each real ¢, there exists a point ¢ in [¢, ¢ 4 7] such that f’(¢) = 0.
because

STATEMENT-2: f(t) = f(t + 2) for each real t.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.
[JEE 2007]

Lines L : y —x = 0 and Ly : 2¢ + y = 0 intersect the line L3 : y + 2 = 0 at P and (), respectively.
The bisector of the acute angle between L, and L- intersects L3 at R.

STATEMENT-1: The ratio PR : RQ equals 2v/2 : /5.

because

STATEMENT-2: In any triangle, bisector of an angle divides the triangle into two similar triangles.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

[JEE 2007]
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Multiple Correct Choices Type

Each question in this section is a multiple choice question with four choices (A),
(B), (C) and (D), out of which more than one choices are correct.

1. Let P, : 2r+y—2z=3and P : * + 2y + z = 2 be two planes. Then, which of the following
statement(s) is(are) TRUE?

(A) The line of intersection of P; and P, has direction ratios 1, 2, —1.

(B) The line
3r—4 1-3y =2

9 9 3
is perpendicular to the line of intersection of P and Ps.

(C) The acute angle between P; and P, is 60°.
(D) If P is the plane passing through the point (4,2, —2) and perpendicular to the line of

2
intersection of P, and P,, then the distance of the point (2, 1, 1) from the plane P is —.

V3
[JEE 2018]

2. For every twice integrable function f : R — [—2,2] with (f(0))* + (f'(0))> = 85, which of the
following statement(s) is(are) TRUE?

(A) There exist 7, s € R, where r < s, such that f is one-one on the open interval (r, ).
(B) There exists xy € (—4,0) such that | f'(zo)| < 1.

© lim f(z) = 1.

(D) There exists a € (—4,4) such that f(a) + f”(a) = 0 and f'(«) # 0.

[JEE 2018]
3. Let f : R — R and g : R — R be two non-constant differentiable functions. If
f(x) = [eV@79@)] ¢/(z) forall z € R
and f(1) = g(2) = 1, then which of the following statement(s) is(are) TRUE?
(A) £(2) <1—log, 2. (B) f(2) > 1—log, 2.
(©) g(1) > 1 —log, 2. (D) ¢g(1) < 1 —log, 2.
[JEE 2018]

4. Let f : [0,00) — R be a continuous function such that

flx)y=1- 2x+/z6x_t f(t) dt

0
for all z € [0, c0). Then, which of the following statement(s) is(are) TRUE?
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(A) The curve y = f(x) passes through the point (1, 2).
(B) The curve y = f(z) passes through the point (2, —1).

(C) The area of the region {(z,y) € [0,1] x R: f(z) <y < V1 — 22} is T ; 2
(D) The area of the region {(z,y) € [0,1] x R: f(z) <y <+/1— 22} is T ; 1.
[JEE 2018]
b
5. Let S be the set of all column matrices |by | such that by, by, b3 € R and the system of equations (in
bs

real variables)
—x+2y+5z2=0b1, 20—4y+32=0y, x—2y+2z=>0s
has at least one solution. Then, which of the following system(s) (in real variables) has (have) at least
b
one solution for each [by| € S?
bs
(A) x+2y+ 32 =10,4y + 52 = by and = + 2y + 62 = bs.
B) x+y+32=>by,5r+2y+ 62 =by and -2z — y — 32 = bs.
C) —z+2y —bz=101,2x —4y + 10z = by and x — 2y + 5z = b3.
D) v+2y+52=0,2x+32=0byand z + 4y — bz = b3.

[JEE 2018]
6. Let f: (0,7) — R be twice differentiable function such that
lim f(z) Smtt: 5 () sne_ 2 forall z € (0.7).
If f (%) - —%, then which of the following statement(s) is(are) TRUE?
7T m
A) f (Z) W
B) f(z) < %4 —x?forall x € (0,m).
(C) There exists o € (0, 7) such that f'(a) = 0.
® ' (3)+1(3) =0
[JEE 2018]

7. Let f : R — (0,1) be a continuous function. Then, which of the following function(s) has(have) the
value zero at some point in the interval (0, 1)?

(7/2)—2
(A) 2° — f(z) B) 7 — / F(#) cost dt

0
T w/2
(©) ex—/of(t)sintdt (D) f(x)—l—/o f(t)sint dt

[JEE 2017]
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8. Which of the following is(are) NOT the square of a 3 x 3 matrix with real entries?

1 00 10 0 1 0 O -1 0 0
(A) [0 10 B) |0 1 0 © |0 -1 0 @ |0 -1 0
0 01 0 0 -1 0 0 -1 0 0 -1
[JEE 2017]
1 1 2
9. Let x and y be two events such that P(X) = 3 P(X|Y) = 5 and P(Y|X) = 5 Then
(A) P(Y) = 1 (B) P(X|Y) = !
15 )
1 2
(© P(XNY) == (D) P(XUY) = <.

[JEE 2017]

10. Let f : R — Ris a differentiable function such that f'(z) > 2f(z) forall x € R, and f(0) = 1, then

(A) f(z) is increasing in (0, 00). (B) f(z) is decreasing in (0, 00).
(C) f(z) > €e* in (0,00). (D) f'(x) < €** in (0, 00).
[JEE 2017]
I—2(14+|1—2) 1
11. Let f(z) = cos | —— | for x # 1. Then
11— z| 1—x
(A) lim f(xz)=0. (B) lim f(z) does not exist.
z—1— z—1—
(©) lim f(x)=0. (D) lim f(x) does not exist.
r—1+ 1+
[JEE 2017]
cos2x cos2x sin2x
12. If f(x) = |—cosx cosx —sinz|,then
sinx sinx  cosw
(A) f'(z) = 0 at exactly three points in (—m, 7).
(B) f'(x) = 0 at more than three points in (—m, 7).
(C) f(x) attains its maximum at z = 0.
(D) f(x) attains its minimum at x = 0.
[JEE 2017]

13. If the line z = « divides the area of region R = {(z,y) € R* : 23 < y < 2,0 < x < 1} into two
equal parts, then

1 1
(A)0<a§§. (B)§<a<1. (C) 20 —4a?*+1=0. (D) a*+4a?—-1=0.

[JEE 2017]
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98 k+1 1
4167 =3 [ —EL o then
=) e w(z+1)
49 49
(A) I > log,99. (B) I < log,99. O I< 50" D) I > 50"
[JEE 2017]

15. Consider a pyramid OPQ RS located in the first octant (z > 0,y > 0,z > 0) with O as origin, and
OP and OR along the z-axis and the y-axis, respectively. The base O PQ) R of the pyramid is a square
with OP = 3. The point S is directly above the mid-point 7" of diagonal O() such that 7S = 3. Then

(A) the acute angle between O(@) and OS'is g
(B) the equation of the plane containing the triangle OQS is v — y = 0.

3
(C) the length of the perpendicular from P to the plane containing the triangle OQ.S is —.

V2
. . . . . . /15
(D) the perpendicular distance from O to the straight line containing R.S is 5
[JEE 2016]
3 -1 =2
16. Let P = [2 0 « |, where @ € R. Suppose Q = [g;;] is a matrix such that PQ) = kI, where
3 =5 0

k k?
k € R, k # 0 and [ is the identity matrix of order 3. If ¢o3 = —3 and det (Q) = o then

(A) a=0,k=8. B) 4o —k+8=0.
(C) det (P adj (Q)) = 2°. (D) det (Q adj (P)) = 2'3.
[JEE 2016]
17. A solution curve of the differential equation
d
(2% + 2y + 4o + 2y + 4) d—y—y2 =0, x>0,
x
passes through the point (1, 3). Then the solution curve
(A) intersects y = x + 2 exactly at one point. (B) intersects y = x + 2 exactly at two points.
(C) intersects y = (x + 2)2. (D) does NOT intersect y = (z + 3).
[JEE 2016]

18. Let f : R - R,g: R — Randh : R — R be differentiable functions such that f(x) = 2 + 3z + 2,
g(f(x)) =z and h(g(g(x))) = x for all x € R. Then

1
A g(2) =3 (B) I'(1) = 666. (C) h(0) = 16. (D) h(g(3)) = 36.

[JEE 2016]
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n™(z + n) <$+g>(m+ﬁ>

] , for allx > 0. Then

@ £(3) = 1) @7 (3)<s(3)
, @) . I
© f()<0 o £ L8

[JEE 2016]

20. Leta,b e Rand f : R — R be defined by f(z) = acos (|2® — z|) + b |z| sin (|z® + z|). Then f is

(A) differentiable at z = 0ifa = 0and b = 1.
(B) differentiable at x = 1ifa =1 and b = 0.
(C) NOT differentiable at x = 0ifa = 1and b = 0.
(D) NOT differentiable at x = 1ifa =1and b = 1.

[JEE 2016]

21. Let f : R — (0,00) and ¢ : R — R be twice differentiable functions such that f” and ¢” are

continuous functions on R. Suppose f'(2) = ¢g(2) =0, f”(2) # 0 and ¢'(2) # 0.
. fx)g(x)
R g

(A) f has alocal minimum at x = 2.

=1, then

(B) f has a local maximum at x = 2.
©) f"(2) > f(2).
(D) f(z) — f"(x) = 0 for at least one = € R.

[JEE 2016]

1 1
22, Let f: [—5, 2] — Rand g : {—5, 2} — IR be functions defined by

f(x) = [2* = 3] and g(x) = [a] f(z) + 4z — 7| f(2),
where |y| denotes the greatest integer less than or equal to y for y € R. Then

1
(A) f is discontinuous exactly at three points in {—5, 2} .
e . o 1
(B) f is discontinuous exactly at four points in {—5, 2} .
1
(C) g is NOT differentiable exactly at four points in (——, 2) .

1
(D) g is NOT differentiable exactly at five points in <—§, 2> .

[JEE 2016]
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23. Leta, A, u € R. Consider the system of linear equations
axr +2y =\
3r—2y=p

Which of the following statement(s) is(are) correct?

(A) If a = —3, then the system has infinitely many solutions for all values of A and p.
(B) If a # —3, then the system has a unique solution for all values of A and p.

(C) If A + o = 0, then the system has infinitely many solutions for a = —3.

(D) If A+ p # 0, then the system has no solution for a = —3.

[JEE 2016]
5 N . 1 - - -
24. Let @ = uyi + usj + usk be a unit vector in R? and = %(z + 7 + 2k). Given that there exists a
vector 7 in R? such that |& x | = 1 and w - (@ X ¥) = 1. Which of the following statement(s) is(are)
correct?

(A) There is exactly one choice for such .

(B) There are infinitely many choices for such .
(C) If @ lies in the xy-plane then |u;| = |us.
(D) If @ lies in the zz-plane then 2|u;| = |us].

[JEE 2016]

25. Let X and Y be two arbitrary, 3 x 3, non-zero, skew-symmetric matrices and Z be an arbitrary 3 x 3,

non-zero, symmetric matrix. Then which of the following matrices is (are) skew-symmetric?
(A) Y32 — Z4Y3. (B) X4 +Y*4, (C) X273 — 73 X4, (D) X2 +Y2%,
[JEE 2015]

26. Which of the following values of « satisfy the equation

1+a)? (1+2a)* (14 3a)?
2+a)? (2+42a)* (24 3a)*| = —648a?
B+a)? (34+2a)? (3+3a)?

(A) —4. B) 9. ) 9. (D) 4.
[JEE 2015]

27. In R3, consider the planes P, : y = 0 and P, :  + z = 1. Let P; be a plane, different from P; and P,
which passes through the intersection of P; and P,. If the distance of the point (0, 1,0) from Pj is 1

and the distance of a point («, 3, y) from Pj is 2, then which of the following relations is (are) true?
(A) 2a+8+2y+2=0. B) 2a—p+2y+4=0.
©) 2a+8—-2y—10=0. D) 2aa—-p+2y-8=0.

[JEE 2015]
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28.

29.

30.

31.

32.

In R?, let L be a straight line passing through the origin. Suppose that all the points on L are at a
constant distance from the two planes P, : 1 +2y—z+1=0and P : 2r —y+2z—1 = 0. Let M be
the locus of the feet of the perpendiculars drawn from the points on L to the plane P;. Which of the
following points lie(s) on M ?

5 2 1 11 ) 1 1 2

[JEE 2015]

Let y(z) be a solution of the differential equation

(1+€")y +ye® =1.
If y(0) = 2, then which of the following statements is (are) true?
(A) y(—4) =0. B) y(=2) =0.
(C) y(x) has a critical point in the interval (—1,0).

(D) y(x) has no critical point in the interval (—1,0).

[JEE 2015]

Consider the family of all circles whose centres lie on the straight line y = z. If this family of circles

is represented by the differential equation Py” + Qy’ + 1 = 0, where P, () are functions of z, y and

d d?
y' (here y = d_y’ Y’ = d—‘Z), then which of the following statements is (are) true?
X T
(A) P=y+ . B) P=y—ux.
O P+Q=1-a+y+y + () D) P-Q=x+y—y —(y)

[JEE 2015]

Let g : R — R be a differentiable function with g(0) = 0, ¢’(0) = 0 and ¢’(1) # 0. Let
x

—g(x) ifz#0
=4 Jal”’
f() 0 ifz=0

and h(z) = €/l for all z € R. Let (f o h)(z) denote f(h(z)) and (h o f)(z) denote h(f(z)). Then
which of the following is (are) true?

(A) f is differentiable at x = 0. (B) h is differentiable at x = 0.
(C) f o his differentiable at x = 0. (D) ho f is differentiable at x = 0.
[JEE 2015]
Let f(x) = sin <% sin (g sinx)) forall z € R and g(z) = g sinz forall z € R. Let (f o g)(x)
denote f(g(x)) and (g o f)(z) denote g(f(x)). Then which of the following is (are) true?

11 11

(A) Range of f is {—5, 5} (B) Range of f o gis {—5, 5]
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© llir(l] % = % (D) There is an = € R such that (g o f)(z) = 1.

[JEE 2015]

33. Let PQR be a triangle. Let @ = Cﬁ, b= ﬁ’ and ¢ = @ If |d| = 12, \5] —43and b - = 24,
then which of the following is (are) true?

(A) @ —|d] = 12. B) @ + |d| = 30.
(C) @ x b+&x a =48/3. D) d-b=—T2.
[JEE 2015]
34. If « = 3sin! (%) and 3 = 3cos™! <g> , where the inverse trigonometric functions take only the

principal values, then the correct option(s) is(are) .
(A) cos g > 0. (B) sin 3 < 0. (C) cos(a+ ) > 0. (D) cosa < 0.
[JEE 2015]

35. The option(s) with the values of a and L that satisfy the following equation is(are)

4
/ e'(sin® at + cos’ at) dt
0

= =L7?
/ e'(sin® at + cos® at) dt
0
4 1 4 1
A a=2L="" B)a=2L="""
em —1 em +1
i 1 4 1
©a=4L="— D) a=4L="""
em —1 em +1
[JEE 2015]
36. Let f,g : [—1,2] — R be continuous functions which are twice differentiable on the interval (—1, 2).

Let the values of f and g at the points —1, 0 and 2 be as given in the following table:

r=—-1 =0 x=2
f(z) 3 6 0
g(x) 0 1 -1

In each of the intervals (—1,0) and (0, 2) the function (f — 3¢)” never vanishes. Then the correct
statement(s) is(are)

(A) f'(z) — 3¢'(x) = 0 has exactly three solutions in (—1,0) U (0, 2).

)
(B) f'(z) — 3¢'(x) = 0 has exactly one solution in (—1,0).
(©) f'(x) — 3¢'(x) = 0 has exactly one solution in (0, 2).
(D) f'(z) — 3¢'(x) = 0 has exactly two solutions in (—1,0) and exactly two solutions in (0, 2).

[JEE 2015]
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37. Let f(z) = Ttan®x + Ttan®z — 3tan’z — 3tan’z for all z € (—g g) Then the correct

38.

39.

40.

41.

Y

expression(s) is (are)

1 /4
(A) / - (B) / f(z) do =
0
1 w/4
© x f(z) de = 6 (D) / f(z) dex =
0 0
[JEE 2015]
. 1922° 1 ! ,
Let f/(xr) = —————— for all z € R with f =0.Itm < f(z) dx < M, then the possible
2 +sin* mx 1/2
values of m and M are
1 1
A)m=13M=24 B)m=_ M=2 (©m=-11M=0 D)m=1M=12

[JEE 2015]

Let M and N be two 3 x 3 matrices such that M/ N = N M. Further, if M # N? and M? = N*, then

(A) determinant of (M? + M N?) is 0.

(B) there is a 3 X 3 non-zero matrix U such that (M? + M N?)U is the zero matrix.

(C) determinant of (M? + MN?) > 1.

(D) for a3 x 3 matrix U, if (M? + M N?)U equals the zero matrix then U is the zero matrix.

[JEE 2014]
For every pair of continuous functions f, g : [0, 1] — R such that
max{ f(z): x € [0,1]} = max{g(x) : z € [0, 1]},
the correct statement(s) is (are):
(A) (f(e)?+3f(c) = (g(c))* + 3g(c) for some ¢ € [0, 1].
B) (f(c))*+ f(c) = (9(c))* + 3g(c) for some ¢ € [0, 1].
(©) (f(e))* +3f(c) = (g(c))* + g(c) for some c € [0, 1].
(D) (f(c))? = (g(c))? for some ¢ € [0, 1].
[JEE 2014]

Let f: (0,00) — R be given by

f(z) = /1 Z e (H%) dt.

Then

(A) f(z) is monotonically increasing on [1, 00).

©) f(z <;) =0, forall z € (0, 0).

() i
(B) f(x) is monotonically decreasing on (0, 1).
(z) +
(D) f(2%) is an odd function of = on R.

[JEE 2014]
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42. Let f : [a,b] — [1,00) be a continuous function and let g : R — R be defined as

( 0 ifx<a

g(x) = /:f(t)dt ifa<z<b

b
/ f(t)dt ifxz>b

Then
(A) g(z) is continuous but not differentiable at a.
(B) g(x) is differentiable on R.
(C) g(x) is continuous but not differentiable at b.
(D) g(z) is continuous and differentiable at either a or b but not both.
[JEE 2014]
43. Let f : (—g, g) — R be given by f(x) = [log (sec z + tan x)]3. Then
(A) f(z)is an odd function. (B) f(z) is a one-one function.
(C) f(z) is an onto function. (D) f(x) is an even function.
[JEE 2014]

44. Let 7, i/ and Z be three vectors each of magnitude v/2 and the angle between each pair of them is T

a is a non-zero vector perpendicular to ¥ and ¢ x 2z and b is a non-zero vector perpendicular to ¢ and
Z x Z, then

A b=(b-2)(F-1). B)d=(a HF—2). (© ab=—(@yb3z). D)d=(a- 7).

[JEE 2014]
45. Let M be a 2 x 2 symmetric matrix with integer entries. Then M is invertible if
(A) the first column of M is the transpose of the second row of M.
(B) the second row of M is the transpose of the first column of M.
(C) M is a diagonal matrix with non-zero entries in the main diagonal.
(D) the product of entries in the main diagonal of M is not the square of an integer.
[JEE 2014]

46. For 3 x 3 matrices M and N, which of the following statement(s) is (are) NOT correct?

(A) NTMN is symmetric or skew symmetric, according as M is symmetric or skew symmetric.
(B) MN — NM is skew symmetric for all symmetric matrices M and N.

(C) MN is symmetric for all symmetric matrices M and N.

(D) (adj M)(adj N) = adj (M N) for all invertible matrices M and N.

[JEE 2014]



Multiple Correct Choices Type 11

47.

48.

49.

50.

51.

Let f(z) = xsinmz, x > 0. Then for all natural numbers n, f'(z) vanishes at

1
(A) aunique point in the interval (n, n+ 5) .

1
(B) a unique point in the interval (n + 3" + 1) .
(C) aunique point in the interval (n,n + 1).
(D) two points in the interval (n,n + 1).
[JEE 2013]
A rectangular sheet of fixed perimeter with sides having their lengths in the ratio 8 : 15 is converted
into an open rectangular box by folding after removing squares of equal area from all four corners. If

the total area of removed squares is 100, the resulting box has maximum volume. Then the lengths of

the sides of the rectangular sheet are
(A) 24. (B) 32. (C) 45. (D) 60.
[JEE 2013]
A line [ passing through the origin is perpendicular to the lines
L:@B4+t)+(-1+2t) )+ (A +2t)k, —oo<t<oo
ly: (B3428)i+(3+28))+(2+9)k, —o0<s<o0

Then, the coordinate(s) of the point(s) on /5 at a distance of +/17 from the point of intersection of [
and [ is (are)

775
A |-,z B) (—1,-1,0).
@ (55:3) ®) (-1,-1,0)
778
O (1,1,1). D)y (~.F %)
© (1) ™ (§5:3)
[JEE 2013]
The function f(z) = 2|z + |z + 2| — ||z + 2| — 2|z|| has a local minimum or a local maximum at
xTr =
2
(A) —2. (B) —3.
2
©) 2. (D) 3
[JEE 2013]
, y 2 Yy z
Two lines L; : © = 5, =—and [y, : x = a,— = are coplanar. Then « can take
3—« -2 -1 2 -«
value(s)
(A) 1. (B) 2.
© 3. (D) 4.

[JEE 2013]
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52. Let S be the area of the region enclosed by y = 6*12, y=0,z=0,and x = 1. Then

(A) §>-. (B)Szl—é.

1 1 1 1
) S< (1—1—%). (D)Sgﬁ—i——e(l—ﬁ).

== 0

[JEE 2012]

53. A ship is fitted with three engines F;, E> and E5. The engines function independently of each other

with respective probabilities 31 and 1 For the ship to be operational at least two of its engines must

function. Let X denote the event that the ship is operational and let X, X5 and X3 denote respectively

the events that the engines £y, I5 and Es5 are functioning. Which of the following is (are) true?

3
A) P[X{|X] = —.
7
(B) P[Exactly two engines of the ship are functioning| X| = 3
5 7
PIX|X;5] = —. D) P[X|X,] = —.
(©) PX|X,] 16 (D) PIX[Xi] 16
[JEE 2012]
54. If y(z) satisfies the differential equation ¢y’ — y tan z = 2z sec x and y(0) = 0, then
T w2 T 2
13- 0 0(5) =5
Ay 1 G B) y 1 T
T 2 T dr  2x?
01(5)-7 oy (5) -+ 2
©ul3)=75 Dvz)=3 155
[JEE 2012]
55. For every integer n, let a,, and b,, be real numbers. Let function f : R — R be given by
() a, +sinmx forx € [2n,2n + 1]
€Tr) =
b, + cosmz forz € (2n —1,2n)
for all integers n. If f is continuous, then which of the following hold(s) for all n?
(A) ap—1 — bp,—1 = 0. B) a, — b, = 1. O a, — anrl =1 (D) ap—1 — b, = —1.
[JEE 2012]
56. If
f(z) :/ e’ (t — 2)(t — 3) dt, forall z € (0, 00),
0
then

(A) f has alocal maximum at z = 2.
(B) fis decreasing on (2, 3).
(C) there exists some ¢ € (0, c0) such that f”(c) = 0.
(D) f has alocal minimum at x = 3.
[JEE 2012]
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57.

58.

59.

60.

61.

-1 1 1 1
If the straight lines ? 5 = y—]: = g and x—5|— = y—;— = % are coplanar, then the plane(s)
containing these two lines is(are)
(A) y+2z=-1. B) y+z=-1. O y—z=-1 D) y—2z=-1.

[JEE 2012]

1 1 1
Let X and Y be two events such that P(X|Y) = Y PY|X) = 3 and P(XNY) = G Which of the

following is (are) correct?

2
(A) P(XUY) = 3 (B) X and Y are independent.
1
(C) X and Y are not independent. (D) P(X°NY) = 3"
[JEE 2012]
1 4 4
If the adjoint of a 3 x 3 matrix Pis [2 1 7/, then the possible value(s) of the determinant of P
11 3
is(are)
(A) —2. (B) —1. ©) 1. (D) 2.
[JEE 2012]

The vector(s) which is/are coplanar with vectors i+ J+ 2k and 7 + 27 + k, and perpendicular to the
vector i + J + k is/are

(A) j — k. (B) —i+]. ©) i—J. (D) —j + k.
[JEE 2011]
If
r T, T
—x——- ifr < ——
2 2
—Ccosx if—g<$§0
flx) =
r—1 if0<zx<1
| Inz ifz>1
then
(A) f(z) is continuous at x = g (B) f(x) is not differentiable at = = 0.
3
(C) f(z) is differentiable at x = 1. (D) f(x) is differentiable at x = —5

[JEE 2011]
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11
62. Let ' and F' be two independent events. The probability that exactly one of them occurs is — and

2
the probability of none of them occurring is %5 If P(T') denotes the probability of occurrence of the

event 7', then

(A) P(E) = %, P(F) = g
(B) P(E) = % P(F) = g
(C) P(E) = % P(F) = %
(D) P(E) = g P(F) = %

[JEE 2011]
63. Let f be a real-valued function defined on the interval (0, co) by

flz) = lnx—i—/ V1+sintdt.
0

Then which of the following statement(s) is (are) true?

(A) f"(z) exists for all x € (0, 00).

(B) f'(x) exists for all z € (0,00) and f’ is continuous on (0, co), but not differentiable on (0, c0).
(C) there exists & > 1 such that | f'(z)| < |f(x)] for all z € («, 00).

(D) there exists 3 > 0 such that | f(x)| + | f'(x)] < forall z € (0, c0).

[JEE 2010]

64. Area of the region bounded by the curve y = e” and lines z = 0 and y = e is

(A) e—1.
B) / In(e+1—y)dy.
1

1
© e—/ e’ dz.
0

(D) / Iny dy.
1
[JEE 2009]
65. If

In:/ SR e n=0,1,2,...
_ (1 4+ 7%)sinz

then

10
(A) In = In+2- (B) Z I2m+1 = 107.
m=1

10
© > Lm=0. D) In = Iny1-
m=1

[JEE 2009]
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66. For the function

1
flx)=xcos—, x>1,
T

(A) at least one z in the interval [1, c0), f(x + 2) — f(z) < 2.
(B) lim f'(z) = 1.
T—>00
(C) for all z in the interval [1, 00), f(x + 2) — f(x) > 2.
(D) f'(x) is strictly decreasing in the interval [1, c0).

[JEE 2009]
67. Let f(x) be a non-constant twice differentiable function defined on (—o0, 00) such that
1

f(z)=f(1—2z)and f’ (Z_L) =0.

Then
1
(A) f"(x) vanishes at least twice on [0, 1]. B) f’ (5) = 0.
1/2 1 1/2 . 1 .
©) / f (.73 + —> sinx dr = 0. (D) f(t) e dt = / f(1—t) ™™ dt.
—1/2 2 0 1/2

[JEE 2008]
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Numerical Valued Answer Type

Each question in this section, when worked out will result in a numerical value.

1. The number of real solutions of the equation
.1 - i+l = f)l _ T ] Oo(_f>i_oo N
sin [;x m%(z ] 5 coS [; 5 ;( x)
. ) 1 1\.
lying in the interval (—5, 5) is [JEE 2018]
2. Let @ and b be two unit vectors such that @ - b = 0. For some r,y R letc=xa+y b+ (c? X 5) If

|c] = 2, and the vector €is inclined at the same angle « to both @ and b, then the value of 8 cos? v is
[JEE 2018]

3. The value of the integral

/1/2 1+v3
dx
o [(z+1)2(1 — )]
is [JEE 2018]

4. Let P be a matrix of order 3 x 3 such that all the entries in P are from the set {—1,0,1}. Then, the

maximum possible value of the determinant of P is [JEE 2018]

5. Let X be a set with exactly 5 elements and Y be a set with exactly 7 elements. If « is the number of
one-one functions from X to Y and [ is the number of onto functions from Y to X, then the value of

%(5 a)is [JEE 2018]

6. Let f : R — R be a differentiable function with f(0) = 0. If y = f(x) satisfies the differential
equation
dy

i (2 +5y)(5y — 2),

then the value of lim f(z) is [JEE 2018]

T—r00

7. Let f : R — R be a differentiable function with f(0) = 1. and satisfying the equation

flz+y)=f@)f'(y) + f(2)f(y) forall z,y € R.
Then, the value of log, (f(4)) is [JEE 2018]

8. Let P be a point in the first octant, whose image () in the plane x + y = 3 (that is, the line segment
PQ is perpendicular to the plane x + y = 3 and the mid-point of P() lies in the plane x + y = 3) lies
on the z-axis. Let the distance of P from the z-axis be 5. If R is the image of P in the xy-plane, then
the length of PR is [JEE 2018]
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9. Consider the cube in the first octant with sides O P, OQ) and OR of length 1, along the x-axis, y-axis
111
and z-axis, respectively, where O(0, 0, 0) is the origin. Let .S <§, 2 5) be the centre of the cube and
T be the vertex of the cube opposite to the origin O such that .S lies on the diagonal OT'. If p = ﬁ,
q= @ 7= Shandl = 57 then the value of |(F x §) x (7 x f}‘ is [JEE 2018]
10. Let f : R — R be a differentiable function such that f(0) = 0, f (g) =3and f'(0) = 1. If
/2
g(x) = / [f'(t) cosect — cott cosect f(t)] dt
for z € (0, E] , then lim g(z) = [JEE 2017]
2 x—0
11. For a real number «, if the system
1 a o?| |« 1
a 1 « yl = -1
o> a 1| |z 1
of linear equations, has infinitely many solutions, then 1 + a + o = [JEE 2017]
12. Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, I, J. Let x be the number
of such words where no letter is repeated; and let y be the number of such words where exactly one
letter is repeated twice and no other letter is repeated. Then, 9i = [JEE 2017]
x
r x> 1423
13. The total number of distinct z € R for which |22 422 1+ 823 | = 101is [JEE 2016]
3r 922 1+ 2723
14. The total number of distinct = € [0, 1] for which / T dt =2z —11s [JEE 2016]
0
. [2? sin(Bz)
15. Let o, § € R be such that lim |—————=| = 1. Then 6(« + ) equals [JEE 2016]
=0 | ar —sinx
—1 31 _A\T 2s
16. Let z = +—\/—Z where i = +/—1,and r, s € {1,2,3}. Let P = ( 222 ZT] and [ be the
z z
identity matrix of order 2. Then the total number of ordered pairs (r, s) for which P? = —T is
[JEE 2016]
17. The minimum number of times a fair coin needs to be tossed, so that the probability of getting at least
two heads is at least 0.96, is [JEE 2015]
18. If the normals of the parabola y?> = 4x drawn at the end points of its latus rectum are tangents to the

circle (z — 3)? + (y + 2)? = r?, then the value of 72 is [JEE 2015]
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19.

20.

21.

22,

23.

24.

25.

26.

27.

ifr <2
Let f : R — R be a function defined by f(z) = { LgJ %fa: - . where | z] is the greatest integer
x>
2z f(z?) :
less than or equal to x. If I = ————~ dx, then the value of (41 — 1) is [JEE 2015]
12+ fle+1)

A cylindrical container is to be made from certain solid material with the following constraints: It has
a fixed inner volume of ¥V mm?, has a 2 mm thick solid wall and is open at the top. The bottom of
the container is a solid circular disc of thickness 2 mm and is of radius equal to the outer radius of the

container. If the volume of the material used to make the container is minimum when the inner radius
is [JEE 2015]

of the container is 10 mm, then the value of v
2507

z247/6 1
Let F(z) = / 2cos’t dt forallz € Rand f : [0, 5} — [0, 00) be a continuous function. For

1
a€ [0, —} ,if F'(a) 4 2 is the area of the region bounded by x = 0,y = 0, y = f(z) and x = a, then

2
f(0)is [JEE 2015]
! Sy (12 + 927
If @ = / glet3tan™ e (T)’ where tan~!'z takes only principal values, then the value of
0 x
3T\ .
log, |1+ af — A [JEE 2015]
1
Let f : R — R be a continuous odd function, which vanishes exactly at one point and f(l) = 5
Suppose that F'(z) = / f(t) dtforall z € [—1,2] and G(x) = / tIf(f(t))| dt forall x € [—1,2].
—1 -1
F 1 1
If 91015& Gg; =1 then the value of f <§) is [JEE 2015]

Suppose that p, ¢ and 7 are three non-coplanar vectors in R3. Let the components of a vector 5 along
P, ¢and 7 be 4, 3 and 5, respectively. If the components of this vector §along (—p'+ G+ 7), (77— ¢+ 7)
and (—p'— ¢+ r) are x, y and z, respectively, then the value of 2x + y + z is [JEE 2015]

Let f: R — Rand g : R — R be respectively given by f(z) = |z| + 1 and g(z) = 2?2 + 1. Define
h:R — R by
h(z) = { max{f(z),g(z)} ifz <0
min{f(z), g(z)} ifz >0

The number of points at which A(x) is not differentiable is [JEE 2014]
The value of

sl d 2\5
is [JEE 2014]

The slope of the tangent to the curve (y — z°)? = x(1 + x?)? at the point (1, 3) is [JEE 2014]
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28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

Let f : [0,47] — [0, 7] be defined by f(z) = cos™'(cosz). The number of points = € [0, 4r]

satisfying the equation
10 — 2

1s [JEE 2014]

For a point P in the plane, let d; (P) and dy(P) be the distances of the point P from the lines z —y = 0
and x+y = Orespectively. The area of the region I? consisting of all points P lying in the first quadrant
of the plane and satisfying 2 < d;(P) + do(P) < 4 is [JEE 2014]

o 7 N . . . T
Let @, b and ¢ be three non-coplanar unit vectors such that the angle between every pair of them is —.

- - = 2 2 2 7"2
Ifd xb+bxc=pd+ qb+ rc, where p, g and r are scalars, then the value of P is

2
[JEE 2014]

A pack contains n cards numbered from 1 to n. Two consecutive numbered cards are removed from
the pack and the sum of the numbers on the remaining cards is 1224. If the smaller of the numbers on
the removed cards is k, then £ — 20 = [JEE 2013]

Of the three independent events £, Fy and FEj, the probability that only E; occurs is «, only Fs
occurs is [ and only E3 occurs is 7. Let the probability p that one of the events F4, Fs or F5 occurs

satisfy the equations
(o = 2B)p = aff and (5 — 3y)p = 267.

All the given probabilities are assumed to lie in the interval (0, 1). Then
Probability of occurrence of F

Probability of occurrence of E3 -
[JEE 2013]

Consider the set of eight vectors V' = {a% + bj + ck : a,b,ce {-1, 1}} Three non-coplanar vectors
can be chosen from V" in 2P ways. Then p is [JEE 2013]

Let f : R — R be defined as f(z) = |z| + |2*> — 1|. The total number of points at which f attains

either a local maximum or a local minimum is [JEE 2012]

1

1 1 1
44— —— Ja——— . ] EE 2012
3v2 3\/5\/ 3v2 3v2 1 lJ |

The value of 6 + logs 5

Let p(z) be a real polynomial of least degree which has a local maximum at z = 1 and a local
minimum at z = 3. If p(1) = 6 and p(3) = 2, then p/(0) is [JEE 2012]

If @, b and & are unit vectors satisfying |@ — b|% + |b — @2 + |¢ — @|?> = 9, then |2d@ 4 5b + 5¢] is
[JEE 2012]

The minimum value of the sum of real numbers ¢, a™%, 3a73, 1, a® and a'° with a > 0 is
[JEE 2011]
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39.

40.

41.

42.

43.

44.

45.

46.

s _1 sin 6 _Z E
Let f(0) = sin [tan (m) ], where 1< 0 < T Then the value of
d
d(tand) (f(9))
is [JEE 2011]

d
Lety/'(z)+y(z)g'(z) = g(x)d' (x), y(0) = 0, z € R, where f'(x) denotes %f(a:) and g(z) is a given
non-constant differentiable function on R with ¢(0) = ¢g(2) = 0. Then the value of y(2) is

[JEE 2011]
Let M be a 3 x 3 matrix satisfying
0 -1 1 1 1 0
MIl|=|2 |, M|-1|=|1],andM [1| =10
0 3 0 —1 1 12
Then the sum of the diagonal entries of M is [JEE 2011]
Letd = —i—k,b=—1+ jand @ = i + 2 + 3k be three given vectors. If 7" is a vector such that
FPxb=cxband 7 d = 0, then the value of 7 - bis [JEE 2011]
The maximum value of the expression ! is [JEE 2010]
ximum valu X i
P sin? @ + 3sin @ cosd + 5cos? 6

~ ~

. - 2 3 . 2”) ~ 31%
If @ and b are vectors in space given by @ = 75 and b = u, then the value of
V5 V14
(2 +5) - [(axb) x (a—20)]
is [JEE 2010]
If the distance between the plane Ax — 2y + 2z = d and the plane containing the lines

r—1 y—2 2z—-3 r—2 y—3 z—4
2 3 4 3 4 )
is /6, then |d| is [JEE 2010]

For any real number z, let | 2] denote the largest integer less than or equal to . Let f be a real-valued
function defined on the interval [—10, 10] by
r— |x if |z] is odd
) = el e
1+ |z] —z if [z] iseven

Then the value of

71.2 10

10/ . f(z)cosmz dx

1s [JEE 2010]
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47. Let w be the complex number cos nill + 72sin g Then the number of distinct complex numbers z
satisfying
z+1 w w?
w z4+w? 1 |=0
w? 1 z+w
is equal to [JEE 2010]
48. Let f be a real-valued differentiable function on R (the set of all real numbers) such that f(1) = 1. If
the y-intercept of the tangent at any point P(z,y) on the curve y = f(x) is equal to the cube of the
abscissa of P, then the value of f(—3) is equal to [JEE 2010]
49. Let f be a function defined on R (the set of all real numbers) such that
f'(z) = 2010(z — 2009)(z — 2010)*(z — 2011)*(x — 2012)*, forall z € R.
If ¢ is a function defined on R with values in the interval (0, co) such that
f(z) =In(g(x)), forall z € R,
then the number of points in R at which ¢ has a local maximum is [JEE 2010]
50. Let % be a positive real number and let
2k—1 2vVk 2Vk 0 2k-1 Vk
A=|2vk 1 =2kl andB=|1-2k 0 2Vk|.
-2vk 2k -1 —Vk -2Vk 0
If det(adj A) + det(adj B) = 105, then | k] is equal to
[Note: adj M denotes the adjoint of a square matrix M and | k| denotes the largest integer less than
or equal to k.] [JEE 2010]
51. The maximum value of the function f(z) = 223 — 152?436z —48 on the set A = {x : %> +20 < 9x}
is [JEE 2009]
52. Let (x,y, z) be points with integer coordinates satisfying the system of homogeneous equations:
3r—y—2=0
—3r+z2=0
—3r+2y+2=0
Then the number of such points for which 22 + 3% + 22 < 100 is [JEE 2009]
53. Let ABC and ABC' be two non-congruent triangles with sides AB = 4, AC = AC’' = 2+/2 and
angle B = 30°. The absolute value of the difference between the areas of these triangles is
[JEE 2009]
54. Let p(x) be a polynomial of degree 4 having extremum at z = 1, 2 and

lim (1 + ]L:g)) = 2.
x—0 €T
Then the value of p(2) is [JEE 2009]
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55. Let f : R — R be a continuous function which satisfies

fa) = [ s
0
Then the value of f(In5) is [JEE 2009]

56. If the function f(x) = 2® + €*/? and g(x) = f~'(z), then the value of ¢'(1) is [JEE 2009]
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Answers

1. 2 2.3 3.2 4. 4 5. 119

6. 0.4 7. 2 8.8 9. 0.5 10. 2
11. 1 12. 5 13. 2 14. 1 15. 7
16. 1 17. 8 18. 2 19. 0 20. 4
21. 3 22. 9 23. 7 24. 9 25. 3
26. 2 27. 8 28. 3 29. 6 30. 4
31. 5 32. 6 33.5 34. 5 35. 4
36. 9 37. 3 38. 8 39. 1 40. 0
41. 9 42. 9 43. 2 4. 5 45. 6
46. 4 47. 1 48. 9 49. 1 50. 4
51. 7 52. 7 53. 4 54. 0 55. 0
56. 2



Comprehension Type

This section contains paragraphs each describing theory, experiments, data, etc.
Questions on each paragraph are given. Each question has one or more than one
correct answer among the four given options (A), (B), (C) and (D).

Paragraph for Question Nos. 1 and 2

There are five students Sy, Ss, S3, S4 and S5 in a music class and for them there are five seats Ry, Rs, Rs,
R4 and Rj arranged in a row, where initially the seat R; is allotted to the student S;, ¢ = 1,2, 3,4, 5. But,
on the examination day, the five students are randomly allotted the five seats.

1. The probability that, on the examination day, the student S; gets the previously allotted seat R;, and
NONE of the remaining students gets the seat previously allotted to him/her is

3 1 7 1
(A) 0 (B) 3 ©) 0 (D) .

2. Fori = 1,2, 3,4, let T; denote the event that the students S; and S;,; do NOT sit adjacent to each
other on the day of the examination. Then, the probability of the event 77 N T, N'T5 N Ty is

1 1 7 1
A) —. B) —. —. D) —.
()15 ()10 (C)60 ()5
[JEE 2018]
Paragraph for Question Nos. 3 to 5

Answer the questions by appropriately matching the information given in the three columns of the
following table.
Let f(z) = = + log, x — xlog, x, x € (0,00).

e Column 1 contains information about zeros of f(z), f'(z) and f”(z).
e Column 2 contains information about the limiting behavior of f(x), f/(x) and f”(x) at infinity.

e Column 3 contains information about increasing/decreasing nature of f(z) and f'(z).

Column 1 Column 2 Column 3
D f(z) =0forsomex € (1,¢*) | (i) lim f(z)=0 (P) fisincreasing in (0, 1)
r—00

I  f'(z) =0forsomex € (1,e) | (ii) h_}m f(x) = —oco | (Q) fis decreasing in (e, e?)

I f'(zr) =0forsome z € (0,1) | (iii)) lim f'(z) = —oco | (R) f’isincreasingin (0, 1)

T—00

(IV) f"(x) =0forsomex € (1,e) | (iv) lim f"(x)=0 (S) f'is decreasing in (e, €?)

T—r00
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3. Which of the following options is the only CORRECT combination?

A) (D @) (P). (B) (D) (i) (Q).
(C) (D) (iid) (R). (D) @IV) (@v) (S).

4. Which of the following options is the only CORRECT combination?
(A) (D (1) (R). (B) (ID) (ii1) (S).
(©) 1) Gv) (P). (D) AV) (@) (S).
5. Which of the following options is the only INCORRECT combination?
(A) (D @ii) (P). (B) dI) (iv) (Q). (©) dID) (@) (R). (D) (D) @ii) (P).

[JEE 2017]
Paragraph for Question Nos. 6 and 7

—
Let O be the origin, and @? , OY, 07 be three unit vectors in the directions of the sides Cﬁ, R?, f@,
respectively, of a triangle PQR.

6. ’O‘X} X O—>Y‘ =
(A) sin (P + Q). (B) sin2R. (C) sin (P + R). (D) sin (@ + R).

7. If the triangle P() R varies, then the minimum value of

cos (P + Q) + cos (Q + R) 4 cos (R + P)

is

5 3 3 5
A) ——. B) ——. - D) -.
(A) (B) 5 © 5 (D) 3
[JEE 2017]

Paragraph for Question Nos. 8 and 9

Football teams 7} and 75 have to play two games against each other. It is assumed that the outcomes of

the two games are independent. The probabilities of 77 winning, drawing and losing a game against 75 are

1

1
25 and 3 respectively. Each team gets 3 points for a win, 1 point for a draw and 0 point for a loss in a
game. Let X and Y denote the total points scored by teams 77 and 75, respectively, after two games.

8. P(X >Y)is

1 5 1 7
) 5 (B) 5 (© 3. D) .
9. P(X =Y)is
11 1 13 1
(A) 55 B) 5. (©) 5. D) 3.

[JEE 2016]
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Paragraph for Question Nos. 10 and 11

Let n; and ns be the number of red and black balls, respectively, in box I. Let n3 and n4 be the number of

red and black balls, respectively, in box II.

10. One of the two boxes, box I and box II, was selected at random and a ball was drawn randomly out of

1
this box. The ball was found to be red. If the probability that this red ball was drawn from box II is 3

then the correct option(s) with the possible values of ny, ns, ng and ny is(are)
(A) T :3,n2:3,n3:5,n4: 15. (B) T :3,n2:6,n3: 1O,n4:50
(C) n1 =8,n9 =6, n3 =5, ny4 = 20. (D) n1 =6, ny =12, n3 = 5, ny = 20.

11. A ball is drawn at random from box I and transferred to box II. If the probability of drawing a red ball

. 1 ) . . )
from box I, after this transfer, is 3 then the correct option(s) with possible values of n; and n, is(are)

(A) n1:4andn2:6. (B) n1:2andn2:3.
(C) nqy = 10 and ny = 20. (D) n;y =3 and ny, = 6.

[JEE 2015]
Paragraph for Question Nos. 12 and 13

Let F' : R — R be a thrice differentiable function. Suppose that F'(1) = 0, F'(3) = —4 and F'(z) < 0O for
1
all x € (5,3) Let f(z) = o F(zx) forall z € R.

12. The correct statement(s) is(are)

(A) f(1) <. ®) f(2) <o.
(©) f'(x) # 0forany z € (1,3). (D) f'(z) = 0 for some = € (1, 3).

3 3
13. If/ 2? F'(7) do = —12 and/ 2® F"(z) dz = 40, then the correct expression(s) is(are)
1 1
(A) 9F/(3) + f/(1) — 32 = 0. B) [ f(z)dr=12.

(©) 9f(3) — f'(1) + 32 =0. (D) f(x) de = —12.
[JEE 2015]
Paragraph for Question Nos. 14 and 15

Given that for each a € (0, 1),
1-h

lim (1 —t)* tdt
h—0+ J},

exists. Let this limit be ¢g(a). In addition, it is given that the function g(a) is differentiable on (0, 1).
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1
14. The value of g <§> is

(A) . (B) 2.
7r T
© 3 D) 7

1
15. The value of ¢’ (5) is

7r T
(A) 5 B) . ©) —5 (D) 0.

[JEE 2014]
Paragraph for Question Nos. 16 and 17

Box 1 contains three cards bearing numbers 1, 2, 3; box 2 contains five cards bearing numbers 1, 2, 3, 4, 5;
and box 3 contains seven cards bearing numbers 1, 2, 3, 4, 5, 6, 7. A card is drawn from each of the boxes.
Let x; be the number on the card drawn from the i" box, i = 1, 2, 3.

16. The probability that 1 + x5 + x5 is odd, is

29 53 57 1
A) —. B —. C) —. D) —-.
()105 ()105 ()105 ()2
17. The probability that z1, x5, x3 are in an arithmetic progression, is
9 10 11 7
A) —. B —. — D) —.
(&) 105 (B) 105 © 105 D) 105

[JEE 2014]
Paragraph for Question Nos. 18 and 19

A box Bj contains 1 white ball, 3 red balls and 2 black balls. Another box B, contains 2 white balls, 3 red
balls and 4 black balls. A third box Bs contains 3 white balls, 4 red balls and 5 black balls.

18. If 1 ball is drawn from each of the boxes B;, By and Bs the probability that all 3 drawn balls are of
the same colour is

82

618"

90 558 566
. =2 D) —
613 ©) (D)

A . .
(A) 648 648

(B)
19. If 2 balls are drawn (without replacement) from a randomly selected box and one of the balls is white
and the other ball is red, the probability that these 2 balls are drawn from box B is
116 126 65 55
A) —. B) —. —. D) —.
(A) 181 ®B) 181 © 181 ©) 1
[JEE 2013]

Paragraph for Question Nos. 20 and 21

Let f : [0, 1] — R (the set of all real numbers) be a function. Suppose the function f is twice differentiable,
f(0) = f(1) = 0 and satisfies f”(z) — 2f'(x) + f(x) > e*, x € [0, 1].
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20. Which of the following is true for 0 < z < 1?

(A) 0 < f(x) < 0. (B) —% < flx) < % ©) _411 < flx)<1l. (D) —oo < f(z) <0.

1
21. If the function e~* f(z) assumes its minimum in the interval [0, 1] at z = T which of the following is

true?
/ 1 3 , 1
(A)f(x)<f(x),zl<x<1. (B)f(m)>f(x),0<x<zl.
/ 1 / 3
© fia) < fl2),0 <z <. D) f(z) < flz), ; <2 <1
[JEE 2013]
Paragraph for Question Nos. 22 and 23
Let f(x) = (1 — z)?sin*z + 22 for all # € R, and let
T2t -1
g(x) :/ [ ( ) —lnt} f(t) dt, forall z € (1, 00).
Ny
22. Which of the following is true?
(A) g is increasing on (1, 00).
(B) g is decreasing on (1, 00).
(C) g is increasing on (1,2) and decreasing on (2, 00).
(D) g is decreasing on (1, 2) and increasing on (2, 00).
23. Consider the statements:
P : There exists some = € R such that f(z) + 2z = 2(1 + 2?)
Q : There exists some = € R such that 2f(z) + 1 = 2z(1 + z)
Then
(A) both P and Q are true. (B) Pis true and Q is false.
(C) Pis false and Q is true. (D) both P and Q are false.
[JEE 2012]
Paragraph for Question Nos. 24 to 26
Let a, b and c be three real numbers satisfying
197
b e [s 27 =000 ..(E)
T 37

24. If point P(a, b, ¢), with reference to (E), lies on the plane 2z + y + z = 1, then value of 7a + b+ ¢ is
(A) 0. (B) 12. <) 7. (D) 6.
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25. Let w be a solution of z° — 1 = 0 with Im (w) > 0. If a = 2 with b and ¢ satisfying (E), then the value
3 3
of — + — + — is equal to
we  w w*
(A) —2. (B) 2.

© 3. (D) —3.

26. Letb = 6, with a and c satisfying (E). If « and 3 are the roots of the quadratic equation ax?+bx+c = 0,

then
EG3)
n=0 a 6
is
(A) 6. (B) 7.
6
© - (D) oc.

[JEE 2011]
Paragraph for Question Nos. 27 and 28

Let U; and U, be two urns such that U; contains 3 white and 2 red balls, and U, contains only 1 white ball.
A fair coin is tossed. If head appears then 1 ball is drawn at random from U; and put into U,. However,
if tail appears then 2 balls are drawn at random from U, and put into Us. Now 1 ball is drawn at random
from Us.

27. The probability of the drawn ball from U, being white is

13 23

(A) 30" (B) 30"
19 11

©) 30" (D) 30"

28. Given that the drawn ball from U is white, the probability that head appeared on the coin is

17 11

(A) %3 (B) %3
15 12

© % D) ==

[JEE 2011]
Paragraph for Question Nos. 29 to 31

Let p be an odd prime number and 7, be the following set of 2 x 2 matrices:
b
Tp:{A: ]:a,b,cE{O,LQ,...,p—l}}
a

29. The number of A in 7}, such that A is either symmetric or skew symmetric or both. and det (A)

a

c

divisible by p is
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(A) (p—1)% (B) 2(p - 1).
C) (p—1)2+1. (D) 2p — 1.

30. The number of A in T}, such that the trace of A is not divisible by p but det (A) is divisible by p is

[Note: The trace of a matrix is the sum of its diagonal entries.]

A) (p-1* —p+1). B) p* — (p— 1)

© (p—1)% D) (p—1)(p* - 2).
31. The number of A in 7}, such that det (A) is not divisible by p is

(A) 2p°. (B) p* — 5p.

© p’ - 3p. (D) p* - p*.

[JEE 2010]
Paragraph for Question Nos. 32 to 34

Let o7 be the set of all 3 x 3 symmetric matrices, all of whose entries are either 0 or 1. Five of these entries

are 1 and four of them are 0.

32. The number of matrices in <7 is
(A) 12. (B) 6.
(©) 9. (D) 3.

33. The number of matrices A in ./ for which the system of linear equations

T 1
Aly|l = |0
z 0
has a unique solution, is
(A) less than 4. (B) at least 4 but less than 7.
(C) atleast 7 but less than 10. (D) at least 10.

34. The number of matrices A in &7 for which the system of linear equations

T 1
Alyl =10
z 0
18 inconsistent, is
(A) 0. (B) more than 2.
(C) 9222. D) 1.

[JEE 2009]
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Paragraph for Question Nos. 35 to 37

A fair die is tossed repeatedly until a six is obtained. Let X denote the number of tosses required.

35. The probability that X = 3 equals

25 25 5 125
A) —. B) —. C) —. D) —.
()216 ()36 ()36 ()216
36. The probability that X > 3 equals
125 25 5 25
A) —. B) —. C) —. D) —.
()216 ()36 ()36 ()216
37. The conditional probability that X > 6 given X > 3 equals
125 25 5 25
A) —. B) —. C) —. D) —.
()216 ()216 ()36 ()36

[JEE 2009]
Paragraph for Question Nos. 38 to 40

Consider the functions defined implicitly by the equation 3> — 3y + = = 0 on various intervals in the
real line. If z € (—o0, —2) U (2, 00), the equation implicitly defines a unique real-valued differentiable
function y = f(x).
If x € (—2,2), the equation implicitly defines a unique real-valued differentiable function y = g(z)
satisfying ¢g(0) = 0.

38. If f(—10v/2) = 2v/2, then f"(—10V/2) =

42 442 442 42
(A) —553- B) ——o5- ©) —52- D) ——5-
73 733 733 733
39. The area of the region bounded by the curve y = f(z), the x-axis, and the lines x = a and z = b,
where —oo < a < b < —2,18

b x
(A) /a ST@E=1] de +bf(b) —af(a).

B) — dx +bf(b) —af(a).

/a 3[(f(2))? =1

b X
(C) / ST =T &~ 0 +af(@)

(D) — dz —bf(b) + af(a).

[ s
40. /_ 1 §(z) de =

1

(A) 2 g(~1). (B) 0. (©) ~2g(1). (D) 2 g(1).

[JEE 2008]
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Paragraph for Question Nos. 41 to 43

Consider the function f : (—o0, 00) — (—00, 00) defined by

2 —ar+1
= - 0<a<?2.
/(@) 2?4 ax+1 ¢

41. Which of the following is true?

(A) (2+a)’f"(1) + (2= a)*f"(=1) = 0.
B) (2—a)*f"(1) = (2+a)f"(-1) =0
© f()f'(-1)

f(=1)

D) f()f' (-1

42. Which of the following is true?

(2 —a)*
—(2+a)2

(A) f(z)is decreasing on (—1,1) and has a local minimum at x = 1.

1)
(B) f(x) is increasing on (—1,1) and has a local maximum at x = 1.
-1,1)

but has neither a local maximum nor a local minimum at x = 1.

Y

(

()
(C) f(z) is increasing on (
(D) f(x) is decreasing on (—1, 1) but has neither a local maximum nor a local minimum at x = 1.

43. Let

g(x):/oe f() dt.

1+¢2
Which of the following is true?
A) ¢'(z
(B) ¢'(x
©) ¢'(z
D) ¢'(z

is positive on (—o0, 0) and negative on (0, 00).
is negative on (—o0, 0) and negative on (0, 00).

changes sign on both (—oo, 0) and (0, c0).

~—_ ~— ~— ~—

does not change sign on (—o0, 00).

[JEE 2008]
Paragraph for Question Nos. 44 to 46

Consider the lines

r+1 y+2 z+1
3 1 27
r—2 y+2 =z-3
12 3

Lli

LQI

44. The unit vector perpendicular to both L; and L, is

— 4T+ Tk —i—17j + 5k —1+7)+ 5k Ti— 17—k

—. B) ——F——. ) ————. D) ——F———
V99 5V/3 5v/3 V99

45. The shortest distance between L; and L5 is

17 41 23
A) 0. B) —. C) —=. .
) ® © 53 V75

(A)

V3
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46. The distance of the point (1,1, 1) from the plane passing through the point (—1, —2, —1) and whose
normal is perpendicular to both the lines L; and L, is
2 7 13 23
—_—. —. C) —. D) —.
V75 V75 ( V75 ( V75

[JEE 2008]

(A) (B)

Paragraph for Question Nos. 47 to 49

If a continuous function f defined on the real line R, assumes positive and negative values in R, then the
equation f(z) = 0 has aroot in R. For example, if it is known that a continuous function f on R is positive
at some point and its minimum value is negative then the equation f(x) = 0 has a root in R.

Consider f(z) = ke® — x for all real  where k is a real constant.

47. The line y = x meets y = ke” for k < 0 at
(A) no point. (B) one point.

(C) two points. (D) more than two points.

48. The positive value of k for which ke® — x = 0 has only one root is
1
(A) = (B) 1.
©) e. (D) log, 2.

49. For k > 0, the set of all values of &k for which ke* — 2 = 0 has two distinct roots is
1 1
(A) (O, —) . (B) (—, 1).
e e
1
(©) (g,oo). (D) (0,1).

[JEE 2007]
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11

. (A)
. (©
(S
13.
17.
21.
25.
29.
33.
37.
41.
45.
49.

(©), (D)
(©)
(©)
(A)
(D)
(B)
(D)
(A)
(D)
(A)

. (©)
. (A)
10.
14.
18.
22,
26.
30.
34.
38.
42.
46.

(A), (B)
(A)
(A)
(B)
(B)
©)
(B)
(B)
(A)
©)

Answers

3.

7.
11.
15.
19.
23.
27.
31.
3S.
39.
43.
47.

(B)
(B)
(©), (D)
(D)
(D)
(©)
(B)
(D)
(A)
(A)
(B)
(B)

. (B)
. (B)
12.
16.
20.
24.
28.
32.
36.
40.
44.
48.

(A)
(B)
(D)
(D)
(D)
(A)
(B)
(D)
(B)
(A)

, (B), (C)
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Matching-List Type

Each question in this section has two matching lists. Choices for the correct
combination of elements from List-I and List-1I are given as options (A), (B), (C)
and (D), out of which one is correct.

xr —

1. Let B, = {x €R:xz+#1and a: 1 > 0},E2 = {x € E, :sin! [log6 <L1)} is a real number}.
:l:‘_

. . . . . . ™ T
<Here, the inverse trlgOl’lOH’lCtI'lC function sin lfL’ assumes values in [——, —} )

2 2
Let f : 4 — R be the function defined by f(z) = log, <L1) and g : E5 — R be the function
:L‘ —
defined by g(z) = sin™* {loge (Ll)] .
a_’: —
List-1 List-11
1
(P) The range of f is (1) —00, U L,oo
1—e e—1
(Q) The range of g contains 2) (0,1)
. 11
(R) The domain of f 3) {—5, 5}
contains
(S) The domain of g is 4) (—00,0)U(0,00)
e
5 _
o (connt]
1 e
6) (—oco,0)U | —=
© (.00 (-5 %]

The correct option is:

A P—-40Q0—-2,R—>1,5—1.
B)P—-3QQ—>3R—6,5—5.
O P—=4Q—2,R—>1,5 —6.
DO)P—-4,0Q—3;R—6,5—5.

[JEE 2018]
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2. Letfi R >R, f: (-% g) SR, fy: (—1,e7>—2) > Rand f, : R — R be functions defined
by
() fi(w) =sin (VI= ),
| Slrff‘ if2 #£0
(i) fo(z) = tan™ , where the inverse trigonometric function tan 'z assumes values
1 ifz=0

n(32)
in(——, =),
2°2

(iii) f3(x) = [sin (log, (x + 2))], where for t € R, [t] denotes the greatest integer less than or equal

tot,
5 . 1 .
x® sin— ifx #0
(iv) fa(x) = * :
0 ifr=0
List-I

(P) The function f; is

(Q) The function f5 is

(R) The function f3 is

(S) The function fy is

The correct option is:

A)P—-2,Q0Q—3R—>1,5—4.
B)P—-4,QQ—>1,R—2;5—3.
OO P—=4Q—2,R—>1,5 — 3.
DO)P—-2,Q—1,R—4,5— 3.

(1

(2)

3)

4)

List-11
NOT continuous at x = 0
continuous at x = 0 and NOT differentiable at
z=0

differentiable at x = 0 and its derivative is NOT

continuous at z = 0

differentiable at x = 0 and its derivative is

continuous at z = 0

[JEE 2018]
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3. Match the following two lists:

(P)

Q

(R)

)

List-1

The number of polynomials f(x) with non-negative integer

coefficients of degree < 2, satisfying f(0) = 0 and

/1f(:c) dr =1,is
0

The number of points in the interval [—+/13, 1/13] at which

f(x) = sin (z%) + cos (2?) attains its maximum value, is

2 2

3

/ Y dr equals
—9 1+ e*

1/2 1
/ cos 2x log( e dx

_L/2 Lo equals
/(1)/2(:0823; log (ii) dz !
P Q ® O
@A B 2 @ @O
® 2 ) @ @
© B 2 @O @
O (2 3) 1) 4

List-II

(1) 8

2) 2

3) 4

@ 0

[JEE 2014]
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4. Match the following two lists:

List-1 List-1I
. V3
(P) Lety(x)=cos(3cos™'z),z € [-1,1],x # :I:T. Then (H 1
1 5 d?y dy
d@-1Y Y 1
o) {(x )le2 +a ¢ equals
(Q) Let Ay, Ay, ..., A, (n > 2) be the vertices of a regular 2) 2

polygon of n sides with its centre at the origin. Let ai be

the position vector of the point Ay, k =1,2,... n. If

n—1 n—1

S (af x apet)| = | (af, - anst)| , then the minimum
k=1 k=1
value of n is
(R) If the normal from the point P(h, 1) on the ellipse 3) 8
2 2
% + % = 1 is perpendicular to the line x + y = §, then
the value of h is
(S) Number of positive solutions satisfying the equation @ 9

1 1 2
tan_1(2 - 1> +tan_1(4 i 1) = tan~! <—2> is
T T T

® Q ®) ()

A @ 6 @ O
® (2 @ 6 @
© @ 6 O @
@ 2 @ O 6

[JEE 2014]
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5. Letfi :R—=R, fo:[0,00) >R, fs: R— Rand f; : R — [0, 00) be defined by
x| ifx <O,

e’ ifx >0;
folw) = 2%
sinx ifx <0,
fole) = { ¢ ifz>0
and f4({1§‘) _ f2(f1 (l’)) ifr < 0,
List-I List-11
P) fiis (1) onto but not one-one
Q) fsis (2) neither continuous nor one-one
(R) foofiis (3) differentiable but not one-one
S) fois (4) continuous and one-one

@ B3 O @ @
® 1) B3 @ (@
© 3 1O @ &
® 1 B 2 @

[JEE 2014]
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6. Aline L : y = mz + 3 meets y-axis at £(0, 3) and the arc of the parabola y*> = 16x, 0 < y < 6
at the point F'(xg, o). The tangent to the parabola at F'(zo,yo) intersects the y-axis at G(0,y;).
The slope m of the line L is chosen such that the area of the triangle £ F'G has a local maximum.

List-1 List-11
P) m= (1) i
(Q) Maximum area of AEFG is 2) 4
R) yo= 3) 2
S) wn= 4 1

a @ O 2 6
® ) @ @O @
© 1O 6 @ ¢
® 1 B @ @

[JEE 2013]
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7. Match the following two lists:

(P)

Q

(R)

(S)

List-I

1/2

takes

1 [cos(tan"'y) + y sin (tan~'y) 2+ 4
cot (sin”'y) + tan (sin"'y) ’

value

If cosx + cosy + cosz = 0 = sinx + siny + sin 2, then

possible value of cos (%) is

If cos <£ — x) cos2x + sinx sin2x secx
= cosx sin 2z secx + cos <£ + x) cos 2x, then possible

value of sec z is

If cot sin~'v/1 — 22 = sin tan_l(x\/é), x # 0, then the

possible value of z is

A @ 6 O @
® @) 3 @ @
© 3 @ @ @O
@ B @ O @

List-1I

oY)

2)

3)

“)

N —

[JEE 2013]
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—1 3 —4 3 3

8. Consider the lines L, : - _ ¥ _ At Lyt _yts _ 2t
2 -1 1 1 1 2

P :Tx+y+22=3, P : 3z + 5y — 6z = 4. Let ax + by 4+ cz = d be the equation of the plane

passing through the point of intersection of lines L; and Ls, and perpendicular to planes P, and P.

and the planes

List-I List-IT
(P) a= (1) 13
Q b= 2 -3
R) c= 3 1
(S) d= 4 -2

a3 @ @ @
® (1 6B @ (@
© B 2 O ¢
@ 2 @ O 6

[JEE 2013]
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9. Match the following two lists:

(P)

Q

(R)

)

List-1

Volume of parallelepiped determined by vectors @, band &
is 2. Then, the volume of the parallelepiped determined by

vectors 2(@ x b), 3(b x @) and (€ x @) is

Volume of parallelepiped determined by vectors @, band ¢
is 5. Then, the volume of the parallelepiped determined by
vectors 3(@ + b), (b+ ©) and 2(G+ @) is

Area of a triangle with adjacent sides determined by
vectors @ and b is 20. Then, the area of the triangle with

adjacent sides determined by vectors (2@ + 3b) and (a@ — b)

is

Area of a parallelogram with adjacent sides determined by

vectors @ and b is 30. Then, the area of the parallelogram

-

with adjacent sides determined by vectors (@ + b) and a is

A @ @ & O
® 2 63 @O &
© 63 @ O @
® @O @ B @

List-IT
(1) 100
2) 30
(3) 24
@) 60

[JEE 2013]
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Matching-Matrix Type

In this section, each question contains statements given in two columns, which
have to be matched. The statements in Column I are labelled (A), (B), (C) and
(D), while the statements in Column II are labelled (p), (q), (r), (s) and (t). Any
given statement in Column I can have correct matching with ONE OR MORE
statement(s) in Column II. The appropriate bubbles corresponding to the answers
to these questions have to be darkened.

10. Match the following two lists:

List-I List-1T
(A) InIRR2 if the magnitude of the projection vector of the vector o + (3 (p) 1
on+/31i —l—}' is v/3 and if &« = 2 + v/3 3, then possible value(s) of |a]
is(are)
(B) Let a and b be real numbers such that the function (@ 2

f(x){ —3az®> -2 ifx<1

br +a®> ifxr>1

is differentiable for all x € R. Then possible value(s) of a is(are)
(C) Letw # 1 be a complex cube root of unity. If r 3
(3 — 3w + 2w?)*4 3 + (24 3w — 3w?) 4 +3 4 (=3 + 2w + 3w?)4 3 = (),
then possible value(s) of n is(are)
(D) Let the harmonic mean of two positive real numbers a and b be 4. If ¢ (s) 4
is a positive real number such that a, 5, ¢, b is an arithmetic

progression, then the value(s) of |¢ — a| is(are)

© 5

P @ @® () ®©

CEIONONCHONO
® ®w o6 ®
© ®w oo w®
EONONGHONO

[JEE 2015]
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11

11. Match the following two lists:

(A)

(B)

(©)

(D)

List-1

In a triangle XY Z, let a, b and c be the lengths of the sides opposite to the

angles X, Y and Z, respectively. If 2(a? — b*) = ¢* and
\ = sin(X —Y)

: , then possible values of n for which cos (nw\) = 0
sin /4

is(are)
In a triangle XY Z, let a, b and c be the lengths of the sides opposite to the

angles X, Y and Z, respectively. If
14 cos2X —2cos2Y = 2sin X sin Y, then possible value(s) of % is(are)

InR2, let /37 + j,7+ /3 j and Bi + (1 — /3)7 be the position vectors of

X, Y and Z with respect to the origin O, respectively. If the distance of Z
7 —. 3

from the bisector of the acute angle of OX with OY is —, then possible

V2
value(s) of |3 is(are)
Suppose that F'(«) denotes the area of the region bounded by = = 0,
r =2,y =4randy = |ax — 1| + |ax — 2| + ax, where a € {0, 1}.

8v2
Then the value(s) of F'(«) + T\/_, when o = 0 and o = 1, is(are)

P @ @ () ®©

®» | ® o 6o
® | ® o elo
o ® e ele
o | ® o6 o

List-1I

P 1

@ 2

(r 3

(s) 5

(t) 6

[JEE 2015]
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12. Match the following two lists:

List-I List-1I
(A) Theset () (=00, 1)U (1, 00)
{Re (1 2_222> : z is a complex number, |z| = 1,z # il}
is
(B) The domain of the function f(x) = sin™! (%) is (@ (—00,0)U(0,00)

1 tan 6 1

©) Iff0)=|_tano 1 tan @|> then the set ) [2,00)
-1 —tanf 1
{f(&):0§9<g}is
(D) If f(z) = 2%?(3z — 10), > 0, then f(z) is increasing in (s) (—oo,—1]U[1,00)

(©  (=00,0]U[2,00)

P @ @® () ®©

CEIONONCHONO
® ®w o6 ®
© ®w oo w®
EONONGHONO

[JEE 2011]
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13

13. Match the following two lists:

(A)

(B)

(©)

(D)

List-I

A line from the origin meets the lines
8

—2 -1 =3 -
T _Y :Z+1and 3:y—|—3:z 1
1 —2 1 2 -1 1

and Q respectively. If length PQ = d, then d? is

)

Non-zero vectors a, b and ¢ satisfy @ - b = 0,

at P

The values of x satisfying

tan~!(z + 3) — tan~*(z — 3) =sin"! (

ot W

(b—a)-(b+@) =0and2|b+¢c = |b—al. If @ = pub + 4¢,

then the possible values of ;i are
Let f be the function on [—, 7] given by f(0) = 9 and

sin | 5 2 [
f(z) = ———=<= for x # 0. The value of — / f(z) dxis
™ —T

()

P @ @® () ®©

CEONONCGHONO
® ®w o e®
© ®woOe®
OEONONCHONO

List-11

() —4

(@ 0

(r) 4

(s) 5

(ty 6

[JEE 2010]
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14. Match the following two lists:

(A)

(B)

(©)

(D)

List-I

Interval contained in the domain of definition of non-zero

solutions of the differential equation (z — 3)%y' +y = 0

Interval containing the value of the integral

/ (x—=1)(z—2)(z —3)(x —4)(x —5) dz

1

Interval in which at least one of the points of local maximum

of cos? z + sin x lies

Interval in which tan™!(sin z + cos ) is increasing

®» @ O 6 O
CEONONGHONO,
® ®w o6 O
COEONONGHONO,
EONONGHONO,

(p)

@

(r)

(s)

®

List-1I

[JEE 2009]
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15

15. Match the following two lists:

(A)

(B)

(©)

(D)

List-I
Root(s) of the equation 2sin® § + sin® 260 = 2

Points of discontinuity of the function

flx) = {6—$J oS (F—xJ ) , where |y| denotes the largest

™ ™

integer less than or equal to y

Volume of the parallelepiped with its edges represented by the

Vectors%+j,%+2§'and%+j+7rl%

Angle between vectors @ and b where @, b and ¢ are unit

vectors satisfying @ + b + V3 &= 0

P @ @ () ®©

w @@l oelo
® ® @0 o
o ®@oe o
o @l oelo

(p)

@

()

(s)

®

List-1T

S

AN

ol

bo |

[JEE 2009]
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16. Match the following two lists:

(A)

(B)

(©)

(D)

List-I

sin x

The number of solutions of the equation x e*"* — cosx = 0

in the interval (O, g)

Value(s) of k for which the planes kz + 4y + 2z = 0,
4x + ky + 2z = 0 and 2x + 2y + z = 0 intersect in a straight

line

Value(s) of k for which
|z — 1|+ |x — 2| + |z + 1| 4+ |x 4 2| = 4k has integer

solution(s)

If ¥ =y + 1 and y(0) = 1, then value(s) of y(In 2)

®» @ O 6 O
CEONONGHONO,
® ®w o6 ®
CEONONGHONO,
EONONGHONO,

List-1I

(p)

Q

(r)

(s)

®

1

[JEE 2009]
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Matching-Matrix Type

In this section, each question contains statements given in two columns, which have
to be matched. The statements in Column I are labelled (A), (B), (C) and (D), while
the statements in Column II are labelled (p), (q), (r) and (s). Any given statement in
Column I can have correct matching with ONE OR MORE statement(s) in Column
I1. The appropriate bubbles corresponding to the answers to these questions have to

17. Consider the lines given by

(A)

(B)

(©)

D)

be darkened.

L1:$+3y—5:O

Ly:3x—ky—1=0
Lsy:b5x+4+2y—12=0

List-I List-I1
Ly, Lo, Lg are concurrent, if (p) k=-9
. 6
One of Ly, Lo, L is parallel to at least one of the other (@ k= —
two, if
) . 5
Ly, Ly, L3 form a triangle, if ry k= 5
Ly, Ly, Ls do not form a triangle, if (s) k=5

(A)
(B)
(©)

D)

(p)

@

(r)

@ @ E|E
@@ @@

CHONONGO

ONONONORN

[JEE 2008]
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18. Match the following two lists:

List-I List-1I
242 4
(A) The minimum value of e is (p) O
x4+ 2
(B) Let A and B be 3 x 3 matrices of real numbers, where A is (@ 1

symmetric, B is skew symmetric, and
(A+ B)(A—B)=(A—B)(A+ B).If (AB)! = (-1)*AB,
where (AB)" is the transpose of the matrix AB, then the possible

values of &k are

(C) Leta = log; (log;2). An integer k satisfying 1 < 2(-++37%) < 2, (r) 2

must be less than

(D) Ifsinf = cos o, then the possible values of% <0icp—g> s) 3
P @ @ 6
EOBONGHO,
(B) @ @ ®®
© WO ®
(D) @ @ ®®

[JEE 2008]
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19. In the following |z | denotes the greatest integer less than or equal to x.

(A)

(B)

(©)

(D)

List-I
V]
x+ |z

|z — 1| + |z + 1

(A)
(B)
(©)

(D)

(p)

@

(p)

List-II

continuous in (—1, 1)

differentiable in (—1, 1)

strictly increasing in (—1, 1)

not differentiable at least at one pointin (—1,1)

@

(r)

ClCHONO
@ @@ |E@

CHONONC

ONOMONON

[JEE 2007]
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20. Consider the following:

(A)

(B)

(©)

(D)

(A)
(B)
(©)

(D)

(p)

Q)

(r)

@ @ E|E
@@ @@

CHONONGO

@ @ @ @2

(p)

(),

()

(s)

List-1I

|
21
9 08

wlx N

bo | 3

(

2

3

)

[JEE 2007]
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21

22 —6x+5
21. Let = —
@) = e
List-1
(A) If —1 <z < 1, then f(z) satisfies

(B)

(©)

D)

If 1 <x < 2, then f(x) satisfies

If 3 <z <5, then f(x) satisfies

If x > 5, then f(x) satisfies

(A)
(B)
(©)

D)

(p)

@

(p)

@

(r)

(r)

List-1I

0< flx) <1

CNCONCNO,

@@ @@

CHONONCO

ONIOMONMON

[JEE 2007]
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22. Let (z,y) be such that

(A)

(B)

©)

(D)

sin™'(az) + cos™!(y) + cos ! (bry) = =.

List-1
If a =1and b = 0, then (z,y)
If a = 1and b = 1, then (z, y)
If a = 1and b = 2, then (z,y)

If a = 2 and b = 2, then (z, y)

(A)
(B)
(©)

D)

N

List-II
(p) lies on the circle z° +y* = 1
(@ lieson (2?2 —1)(y*—1)=0
(r) liesony ==
(s) lieson (42 —1)(y* —1) =0
® @ @© ()
®» @06
®» @06
®» @06
®» @06

[JEE 2007]
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1. (A)

5. (D)

9. (C)
10.

12.

14.

16.

(A)
(B)
(©)

D)

(A)
(B)
(©)

(D)

(A)
(B)
(©)

D)

(A)
(B)
(©)

D)

(p)

2. (D)

6. (D)

@

(r)

(s)

0

Answers

3. (D)

7. (B)

11.

@
©)

O -2 <A</
©06606

- B - REORYC

(p)

@

0)

13.

ClCHONO
@ @@ |@

OO - IO

(p)

@

©)

15.

@
©)

QOO
O - MO -
®
o

- @@ ®

(p)

(),

(r)

Q)

17.

CNCONCI </
= Q0=

- 2N~ OO

© @ @ @z
O - MO

(A)
(B)
(©)

D)

(A)
(B)
(©)

(D)

(A)
(B)
(©)

D)

(A)
(B)
(©)

D)

(p)

4. (A)

8. (A)

@

(r)

(s)

0

@
©)

QO O O
= @ ==

- MOMONG

(p)

@

©)

@
o

= = @|®
= @|®|®
@
@

OO -

(p)

@

©)

QOO
O - MO -

Ol - MONORS
- REORKORN - Bic>
2 @@ ©

A~

(),

(r)

(s)

© 0O &
© = 0=

Ol - MONG,
- REORKORN -
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18. P @ @ ) 19. P @ @ )
ISERIOOI - X6, OSERY > 3N « XK 2O,
® ®» @ ®© 6 ® (@@ ® O
© ®w o N0 © ®w O N0
® @ @0 6 ® @O G
20. ®» @ © © 21. ®» @ ©® ©
CERIONONON < “wW Q@@ 66
® ® 0w - e ® ® @ ®© O
© @ @ ®® © ® @ ®© 6
® | @0 ® ® @ W 6 O
2. P @ ® ©
@ @ @ ®®
® ® @ ®
© @@ ®®
® ® @ ® &
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