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Multiple Choice Questions

Q1. The number of ways of a seven digit
number with distinct digits of the form
ajasazasasagay, (a; #0Vi=1,2,...,7)
be present in decimal system, such that

ar < ag < az < aq > a5 > ag > Qy
is
(A) 820
(B) 720
(C) 620
(D) 120

Q2. For a certain curve y = f(x) satisfying

d*y

E = 61’ — 4,
f(z) has a local minimum value 5 when
x = 1. The global maximum value of f(z)
ifo<az<2is

Q3. P is a variable point on the ellipse

2 2
x Y
§+b—2—2

whose foci are I} and F;. Then maxi-
mum area of APF | F; is

Q4. Distance of point P(—2, 3, 4) from the line

r+2 2y+3 3z+4

3 4 5
measured parallel to the plane 8x + 6y —
924+ 1=0is

301

A ——
(A =5

v401

(B) ~——

307

€ -

V207

(D) ~——

Q5. The point P(1,1) is translated parallel to
2x = y in the first quadrant through a unit
distance. The coordinates of the point P
in new position are

(A)

VRS

2 1
12,14 k)

(B) (HWLE, 11%)
o (2 2)
© (% )

Q6. A function f from integers to integers is
defined as

n+3, nisodd
fn)=<n .
=, n is even
2
If & is an odd integer and f(f(f(k))) =27
then the sum of digits of k is

(A) 2ava? — b? A 3
(B) 2bva? — b? (B) 5
(C) av2a? — 2b? :C; 9
(D) bv2a? — 202 D) 12
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Q7. In a city, no two persons have identical n-3"!
: : (A) +5
set of teeth and there is no person without 3 —1
a tooth. Also no person has more than 32 n-3n1
teeth. If we disregard the shape and size (B) 3n_1 1
of teeth and consider only the positioning n - 31
of the teeth then the maximum population (C) a1 +1
of the city will be
D) n-3"t 1
(A) 2% 3n—1 2
(B) 272 +1 Q11. Let ;
v t
(C) 252 — 1 (@) = /
(D) 232 — 2 2 VI+#
and g be the inverse of f. Then the value
Q8. The number of values of k, for which the of ¢'(0) is
system of equations
(A) 1
kx4 (3k +2)y = 4k (B) 17
Bk —Da+ (9% + 1)y = 4(k + 1) (C) V17
has no solution, are (D) O
(A) O Q12. The function
(B) 1 21 — 1
©) 2 f(x):[x]cos<7r( 5 )),
(D) 3 .
(where [-] denotes the greatest integer
Q9. If a € [-20,0] then the probability that function) is discontinuous
the graph of the function
grap Hnct (A) for each real x
y = 162” 4 8ax 4 40x — Ta — 5 (B) for each integral point
is strictly above the z-axis, is (C) nowhere
A 14 (D) at each non-integral point
20 Q13. Let
14
B) 57 1
f(z) = lim 5+
(C) 21 (— tan ™! 21:)
m
D 13
(D) 20 then the set of values of x for which
o f(z)=20is
Q10. If 1,2, 29,...,2,_1 are the n'" roots of
unity then the value of (A) |2z| > V3
1 1 1 (B) |2x| < V3
3—2 3—2 3— 21 (C) [2z] > /3
is equal to (D) 22| < V3
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Q14. Area bounded by the region

R={(z,y): 9y’ <z < |y}

N O A Y Y JUISC I

(D) €% — 1

Q18. Which of the following is NOT equivalent
to (pA ~q) = r

Q19. The median of a set of 9 distinct obser-
vations is 20.5. If each of the largest 4
observations of the set is increased by 2,

then the median of the new set

Q15. The range of the function
. . (A) is increased by 2
f(z) = (14sec™ x)(1+cos™ x) .
(B) is decreased by 2
is (C) is two times the original median
(A) (=00, 00) (D) remains the same as that of the orig-
(B) (~00,0] U [4, ) wal set
(C) {1,(1+m)*} Q20. Ina AABC,if AB=5cm, BC'=13cm
D) {0, (14 72)} and CA = 12 cm, then the distance of
’ T vertex A from the side BC'is (in cm)
Q16. Consider the following equation in = and 925
y: A 5
(z—2y—1)*+(4z+3y—4)*+(2—2y—1) (4d+By—4) =(B) %
How many solutions to (z,y) with z,y (C) 65
real, does the equation have 12
144
(A) zero ©) 43
(B) exactly one Q21. Let f(z) be a decreasing function defined
(C) exactly two on (0,00). If f(2a* +a+1) < f(3a® —
(D) more than two 4a + 1), then the range of a is
1
Q17. If (A) a>1lora< -
2015 Lz 3
= d
f(n) /0 T (B) a € (10,5)
then lim f(n) is equal to (C) a > 3
n—oo
1
(A) e—1 (D) a € <o,§)u(1,5)
(B) e
(C) 1
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Q22. It is given that there are two sets of (B) o™
real numbers A = {ay,as, ..., a0} and (C)
B = {by,by,...,bs0}. Total number of
onto functions f from A to B such that (D) none of these
flar) < flaz) < flaz) < ... = flawo) | Q27. The radius of the circle touching the pair
Is/are of lines 722 —18zy+7y* = 0 and the circle
(A) 100Cs, 22 +y? — 8z — 8y = 0 and contained in
the given circle is
(B) #Cs0
(C) 100049 (A) \/E
(D) 99051 (B) 3
Q23. If f(z) =1+ M, thenatz = (D) V7
n.
n=1
0, f(x) Q28. A parabola having directrix z +y + 2 =
o 0 touches a line 2z +y — 5 = 0 at
(A) has no limit (2,1). Then the semi-latus rectum of the
(B) is discontinuous parabola is
(C) is continuous but not differentiable A) 8
(D) is differentiable V2
9
Q24. lim cos(mvn?+n), n € Z, is equal to (B) —
n—o0 \/§
(A) 0 (C) 10
(B) 1 V2
c) —1 D) =
(C) - )
(D) does not exist ) , ,
Q29. Number of points from which pair of per-
Q25. n/m means that n is a factor of m, then pendicular tangents can be drawn to hy-
the relation ‘/* is perbola 2% csc? o — y?sec’a = 1,is a €
m
(A) reflexive and symmetric (0’ Z)
(B) transitive and reflexive (A) O
(C) transitive and symmetric (B) 1
(D) equivalence (C) 2
Q26. In a triangle ABC, (D) infinite
Z”Crarb”’r cos(rB — (n — r)A) | Q30. Let f(z) = sinz+cosz+tan x+sin~! z+
e tan' z + cos™! x. If M and m are maxi-
is equal to (where a,b, c represent the mum and minimum values of f(z), then
sides and A, B, C' represent the angles its sum is
of AABC)
(A) m+2cos1
(A) a” (B) 7+ 2sin1
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(C) g+2tan1
(D) m+tanl+sin1

Q31. In a right angled triangle, the smallest
angle is 6. A triangle which is taking the
reciprocal of sides is also a right angled
triangle, then sin  is equal to

V541
1

NG
2
V5 —1
4
V2 -1
2

Q32. lim ) cot_1<u> is equal to
n—00 r

r=1

=y 3 O

Q33. Let f(9) = m, then the value

89°

of 2 f(0)is

0=1°

Q34. For any three vectors d, 5, ¢ (non-zero),
a)| is

(@—0)-[(6-3) x (¢—a)

Q35. The projection of the line segment
P(1,2,3) and Q(—1,4,2) on the line hav-
ing direction ratios 2,3, —6 is

O ool S ol

Q36. The number of distinct terms in the ex-
pansion of (2z + 3 + 5—)n1 n € Nis
xr

Q37. In a G.P. of positive terms, product of first
four terms is 4 and second term is the
reciprocal of fourth term. Then sum of
infinite G.P. is

(A) divisible by 3

(B) divisible by 5

(C) divisible by 2

(D)

D) anirrational number

Q38. If the system of equations
r—2y+z=a; 2x+y—2z="b

has at least one solution, then

A)a+b+c=0
B)a—b+c=0
(C) —a+b+c=0
D) a+b—c=0

(A) 2/ i N
b | g il
(B) 3|6 — & Q39. If 5 < a < —, then the modulus and
oo argument of (1 + cos2a) + isin 2« are
() 3jb—c+a respectively
D) zero
o (A) 2cosa,
AM411 Page 6 of 12
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(B) —2cosa, (B) (1) = (R); (I) — (T); (1) — (S); (IV)

(C) —2cosa,a0 — 7 —(P)
(D) None of these (C) (1) = (Q); () = (T); (1) — (S); (IV)
— (P)
Q40. The statement p — (~ ¢) is equivalent to (D) (I) = (Q): (I = (S): (1) = (Q); (IV)
(A) ¢ —p —(P)
(B) pA ~ ¢ Q42. Let f be the function defined by f(z) =
(C) ~qvV~p Z%for all z such that —1 < 2 < 1.
~ n=1
By ~q=p Then f/(z) =
Q41. Consider the ellipse 1
22 g2 A 1—=x
— 4+ ==1.
13 B) —~
1—=2
Let H(a,0), 0 < a < 2, be a point. A ©) 1
straight line drawn through H parallel to 1+z
the y-axis crosses the ellipse and its aux- (D) x
iliary circle at points £ and F' respectively, 1+2

in the first quadrant. The tangent to the
ellipse at point £ intersects the positive
x-axis at point G. Suppose the straight
line joining F' and the origin makes an

Q43. If z is a complex variable and z denotes

the complex conjugate of z, what is

angle ¢ with the positive x-axis. (2)?
hm —2?
z—0 Zz
List—I List-Il (A) 0
—1)* (B) 1
() If 6 = =, then area of (P) (V3 -1 ,
4 8 (C) i
AFGH is
s (D) oo
(mf o = 3 then area of (Q) 1
AFGH is Q44. Let g be the function defined by g(z) =
T 3 e?**1 for all real . Then
(mny If o = 5 then area of (R) 1
AFGH is lim 9(9(x)) — g(e) _
(V) If 6 = = th fo(s) o !
= —, then area o —
12’ 2
AFGH is 2v3 (A) de
3\/§ (B) €2€+1
(T) T (C) 262@-}—1
(D) 4€2e+2

The correct option is:

Q45. What is the value of
(A) (1) = (R); (I) — (S); (1) — (Q); (IV)

— (P)

w/4 )
/ (cost + V1 + 2sin®t cos® t) dt?
—7/4

AM411
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(A) V2
(B) v2—1
/2

© L
o) V2!

Q46. What is the volume of the solid in
xyz—space bounded by the surfaces y =
22, y=2—-2%2=0,and z =y + 3?

8
A) —
(A) =
16
3
104

105
208

105

Q47. Which of the following statements about
the real matrix

1 23 45
023 45
A=10 0 3 4 5
000435
0000 5
is FALSE?

(A) Aisinvertible.

(B) lfx € R% and Ax = x, then x = 0.
(C) The last row of A%is (0000 25).
(D)

D) A can be transformed into the 5 x

5 identity matrix by a sequence of
elementary row operations.

Q48. In xyz—space, what are the coordinates
of the point on the plane 2x +y + 32z = 3
that is closest to the origin?

3 3 9

708 1
B) [ — = —
()(15’15’15)

(D) (1,1,3)

Q49. Let S be the set of all functions f : R —
R. Consider the two binary operations +
and o on S defined as pointwise addition
and composition of functions, as follows:

(f+g)(z) = f(x)+g(),

Which of the following statements are
true?

I. ois commutative.

II. + and o satisfy the left distributive
law (f o (g+h)) = (fog)+(foh).
[ll. + and o satisfy the right distributive
law ((g +h) o f) = (go f) + (ho f).

(A) 1l only

(B) Il only

(C) Il'and Il only
(D) I, 11, and IlI

Q50. A tank initially contains a salt solution of 3
grams of salt dissolved in 100 liters of wa-
ter. A salt solution containing 0.02 grams
of salt per liter of water is sprayed into
the tank at a rate of 4 liters per minute.
The sprayed solution is continually mixed
with the salt solution in the tank, and the
mixture flows out of the tank at a rate of 4
liters per minute. If the mixing is instanta-
neous, how many grams of salt are in the
tank after 100 minutes have elapsed?

2 —e?
2+ e2
2—¢*

2+ et

A
B
C

(
(
(
(D

)
)
)
)

AM411
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Explore ScienceX Physics for Classes 11-12

¥ Advanced Physics Lab-in-a-Box

A hands-on experiment kit for Class
11-12.

* Mechanics kit: inclined plane, pulley
system, projectile tools.

» Optics kit: lenses, prisms, diffraction
grating, spectrometer.

+ Electricity & Magnetism: resistors,
meters, solenoid, galvanometer.

* Modern physics: photoelectric demo,
radioactive decay charts.

@ Aligned with NCERT/CBSE Physics
Practicals.
® Comes with guided manuals and dia-

grams.
N J

B Concept Sheets & Physics Notes

Structured for quick revision and daily
study.

« Formula sheets: mechanics, waves,
optics, EM, modern physics.

» Derivations: laws of motion, thermo-
dynamics, electromagnetism.

* Numericals: problem sets with
NEET/JEE-level practice.

@ Includes board-style and competitive
exam Qs.

-

Physics Planner & Record Diary

A study planner and practical record com-
panion.

+ Daily/weekly log with experiment
checklist.

 Important constants & formula index.

» Space for diagrams, teacher remarks,

viva prep.

® Supports systematic board +
JEE/NEET prep.

N J

P Physics Discovery & Challenge Box

Monthly innovation challenges.

» Case studies: relativity, semiconduc-
tors, astrophysics.

+ Design tasks: build an electromagnet,
optical illusions, RC circuits.

* Inquiry projects: simulate planetary
orbits, design wave experiments.

@ Promotes critical thinking and problem-

solving.
- J

B Young Physicist Journal

A quarterly science showcase for senior
physics.

» Student research projects, experi-
ments, models.

» “Tech Corner”: electronics builds, Ar-
duino/loT mini-projects.

* QR links to lab demos, physics simu-
lations, science fairs.

® Celebrates creativity and applied
physics.

/

Scan the QR to explore & order online
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