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Test No. 1

[PHYSICS]

1. Two identical charged spheres suspended from a
common point by two massless strings of length / are

initially a distance d(d << /) apart because of their

mutual repulsion. The charge begins to leak from both
the spheres at a constant rate. As a result charges
approach each other with a velocity v . Then as a
function of distance x between them

A) vex B) v x!?

C) vex D) vax?

2. Four charges equal to —Q are placed at the four corners
of asquare and a charge qis atits centre. If the system
is in equilibrium the value of gis

A) —%nzﬁ) (B) %(1+2\E)

© -90+202) @) F+242)

3. Two small spheres of masses M,and M, are
suspended by weightless insulating threads of lengths
L, and L, . The spheres carry charges Q, and Q,

respectively. The spheres are suspended such that
they are in level with one another and the threads are

inclined to the vertical at angles of 6, and 6, as shown.
Which one of the following conditions is essential, if

91 = 92 7
e
Lk, Nl
M M2
+Q, +Qo

B) M;=M,

C Q=@
O) Li=L
There is a uniform electric field of intensity E which is

as shown. How many labelled points have the same
electric potential as the fully shaded point ?

E
—o—0—0—

——0—0—
—o—C—0—
—o—0—0—

(A) 2 (B) 3
() 8 D) 11

An object A has a charge of —2uC and the object B
has a charge of +6uC . Which statement is true ?
(A) Fag=-3Fz4 (B) Fag=-Fga

(C) 3Fug=—Fga (D) Fag =4Fg,

A solid sphere of radius R, and volume charge density

p= % is enclosed by a hollow sphere of radius R,

with negative surface charge density o , such that the
total charge in the system is zero, p, is positive
constant and r is the distance from the centre of the

R2
sphere. The ratio ?1 is

® ®) 20/ p,
©) poi20 o 2

Space for Rough Work
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7. A comb run through one’s dry hair attracts small bits | 10.
of paper. This is due to
(A) combisagood conductor
(B) paperis agood conductor
(C) the atoms in the paper get polarised by the

charged comb

(D) the comb possesses magnetic properties

8. Charges are placed at corners of a square of side aas
shown in the following figure. The charge A is in

The bob of simple pendulum is hanging vertically down
from a fixed identical bob by means of a string of length
1. If both bobs are charged with a charge g each, time
period of the pendulum is (ignore the radii of the bobs)

q
equilibrium. The ratio s
q;
A B
*4, —a,

11.  The figure shows four situations in which charges as
indicated (g >0) are fixed on an axis. In which
situation is there a point to the left of the charges where

—q + an electron would be in equilibrium ?
2 49,
D o
: a I +q  -4q -q +ZE
(A) 1 B) 2 g —q -4q g
1 (A) 1and?2 (B) 2and4
© E D) 242 (C) 3and4 (D) 1and3
9. Twoequal metal balls are charged to 10 and —20 units | 12. Two small sphere balls each carrying charge g =10uC
of electricity. Then they are brought in contact with are suspended by two insulated threads of equal length
each other and then again separated to the original 1m each, from a point fixed in the ceiling. It is found
distance. The ratio of magnitudes of the force between that in equilibrium, threads are separated by an angle
the two balls before and after contact is 60° between them as shown in figure, the tension in
the thread is
60°
q q
(A) 8:1
€ 2:1 (A) 0.18N (B) 18N
(C) 1.8N (D) None of the above
Space for Rough Work
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13. Three charges -q,,+q, and —q; are placed as shown E.g2
. . C) E,a? Do) -
in the figure. The x-component of the force on —q, is ( 0 J2
proportional to 16. A wooden block performs SHM on a frictionless surface
with frequency v, . The block carries a charge +Q on
its surface. If now a uniform electric field E is switched
on as shown, then the SHM of the block will be
E,
+Q
(A) of the same frequency and with shifted mean
position
(A) (B) of the same frequency and with the same mean
position
9 q 9% Qs . (C) of changed frequency and with shifted mean
(C) b—g +-2cosf (D) b—g —a—gsme position
(D) of changed frequency and with the same mean
14.  The charge on two identical metallic balls are +40uC position
and -1 O#C respective|y and they are Separated at 17. A few electric field lines for a System of two Charges
2.0 m. How much and nature of force will act between Q; and Q, fixed at two different points on the x-axis
them ? are shown in the figure. These lines suggest that
(A) 2.9N,repulsive (B) 1.9N, attractive
(C) 1.2N,repulsive (D) 0.9N, attractive |
15.  Consider an electric field E=Eyx, where E, is a Q Q;
constant. The flux through the shaded area (as shown
in the figure) due to this field is
A) 1 PQ
B) |QKQI
(C) at a finite distance to the left of Q; the electric
field is zero.
(D) at afinite distance to the right of Q, the electric
field is zero
Space for Rough Work
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18. A uniformly charged thin spherical shell of radius R | 22.  Which one of the following graphs represents the
carries uniform surface charge density of o per unit variation of electric field with distance rfrom the centre
area. It is made of two hemispherical shells, held of a charged spherical conductor of radius R?
together by pressing them with force F (sec figure). F E E
is proportional to

& TN ® AN
r=R 7 r =R r
E E
1 242 1 02 1
A L oR B) R
0 ]
©€) § D) i
1 o2 1 o2 1\\ r : r
© & O —o7 r=R =
€0 & R 23. A metallic spherical shell of radius R has a charge
Qr —Q onit. Apoint charge +Q is placed at the centre of
19. Let p(r)= i be the charge density distribution for the shell. Which of the graphs shown below may
) 4 . correctly represent the variation of the electric field E
a solid sphere of radius R and total charge Q. For a with distance rfrom the centre of the shell ?
point P inside the sphere at distance r; from the centre T T
of the sphere, the magnitude of electric field is E E
0 ) ® |\
(A) zero (B) 4, r12 o R — ] R r—»
c Qrf v orf l \ l
( ) 47T£0R4 ( ) 37T€0R4 (C) ] (D)

20. A spherical shell of radius R has a charge +q units. o R r— o R r—

the electric field due to the shell at a point

P ; B Cya 24.  Asimple pendulum has a length / and the mass of the

1

(A) insidgis zero and varies aZuiuRidg it bob is m. The bob is given a charge g coulomb. The
(B) inside the constant and varies as =2 outside it pendulum is suspended between the vertical plates of
C) insidei dvari 2 outside it a charged parallel plate capacitor. If E is the electric
(C) inside is zero and varies as -2 outside i field strength between the plates, the time period of
(D) inside is constant and varies as -1 outside it the pendulum is given by

21. A particle of mass m carrying charge q is kept at rest /
in a uniform electric field E and then released. The A) 27 g (B)
kinetic energy gained by the particle, when it moves
through a distance yis

1 /
() 9Ey* (B) gEy 0) 2z :
R (qEJ
©) qEy® D) qE% m
Space for Rough Work
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25. A spherical portion has been removed from a solid
sphere having a charge distributed uniformly in its T
volume as shown in the figure. The elctric field inside E 1/r2 E 1r2
the emptied space is (A) (B)
0 R f— 0 R r—
T T Ecr
El e 1/r2 £ Ao
© (©) 3
(A) zeroeverywhere (B) non-zeroand uniform © R r—= TR —=
(C) non-uniform (D) zeroonly at its centre 29.  Three infinitely long charge sheets are placed as
26.  Which of the following configurations of electric lines shown in figure. The electric field at point P is
of force is not possible ?
\Z
-2C (4] : Z=3a
-2C :
—————— : s P
A 7 ® 2 ; 2=
T -“c J: ___________ —
—-c Z=-a
20 20
w Lk ® Kk
© (D) Both (b)and (c) 0 0
4o - 40 »
T .y ©c) —k o) —-—k
27. The spatial distribution of the electric field due to £ &g
charges (A,B) is shown in figure. Which one of the | 39 A metallic shell has a point charge g kept inside its
following statements is correct ? cavity. Which one of the following diagrams correctly
represents the electric lines of forces ?
A B
(A) Ais+veandB-ve, |A|>|B| A B
(B) Ais—veandB+ve, |A|=|B| *) ®)
(C) Bothare +vebutA>B
(D) Bothare—-vebutA>B
28.  Which of the following plots represents the variation of
the electric field with distance from the centre of a
uniformly charged non-conducting sphere of radius R?
©)
Space for Rough Work
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[CHEMISTRY] 38.  Thecharge/size ratio of cation determines its polarising
31 A the following th . lent character power. Which one of the following sequences represents
- AAmong hefoflowing the maximum covalent characte the increasing order of the polarising power of the
is shown by the compound ) b o
f A ; + + + 9
(A) FeCl, (B) SnCl, cationic species, K",Ca“",Mg~",Be"" *
(C) A/C/3 (D) M9012 (A) I\/Ig2+ < Be2+ <K' < C82+
32.  When a metal atom cc_>mbines with a non-metal atom, B) Be? <K' <Ca < Mg?*
the non-metal atom will
(A) lose electrons and decrease in size C) K*<Ca? <Mg* <Be*
(B) lose electrons and increase in size P - - .
(C) gain electrons and decrease in size D) Ca™ <Mg™ <Be™ <K
(D) gain electrons and increase is size 39. Lattice energy of an ionic compound depends upon
= . e of the i
33. For NH,, the best three-dimensional view is A) Char‘?’e on t.he 'OQgd size of the ion
(B) packing of ions only
@ % (C) size of the ion only
~H H—N=—H (D) charge on the ion only
0 b 40. ¢ -/ bondis strongerthan ¢ —/ bond, because
H (A) ¢ —cl bondis more ionic than ¢ —/
B —C/ bondis polar covalent bond
& H %r'@% B) c-ci | p
©) @N\H D) ¢ | (C) ¢ —c/bondismore covalentthan ¢ —
H (D) ¢ —c/ bondlength is longerthan ¢ — |
41.  Which of the following has covalent bond ?
34.  Which combination of atoms can form a polar covalent
bond ? | (A) Na,S (B) AICI;
(A) HandH (B) HandBr (C) NaH (D) MgCl,
() NandN (D) NaandBr 42.  Which of the following is not correct regarding the
35.  Which of the following has lowest boiling point ? properties of ionic compounds ?
(A) NacCl B) cucl (A) lonic compounds have high melting and boiling
points
©)  Cucl, @) csci (B) Their reaction velocity in aqueous medium is very
36. Which metal has a greater tendency to form metal high
oxide? (C) lonic compounds in their molten and aqueous
(A) Cr (B) Fe solutions do not conduct electricity
©) Al (D) Ca (D) They are highly soluble in polar solvents
37. Which of the following represents the Lewis structure | 43, Which of the following is a favourable factor for cation
of N, molecule ? formation ?
; 5 <% xx (A) High electronegativity
(A) IN=NZ B) IN=NI (B) High electron affinity
©C) X in —){\:i D) * N — 2 "§ (C) Low ionisation potential
e S (D) Smaller atomic size
Space for Rough Work
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44.  Which one of the following contains both ionic and | 53. The bond length of HCI molecule is 1.275A and its
covalent bonds ? dipole moment is 1.03 D. The ionic character of the
A H.Cl B) H molecule (in per cent) (charge of the electron =
(A) CgHsC B) 20 4.8x10%esu) is
(©)  NaOH O) €O, (A) 100 (B) 67.3
45. Which one of the following is highest melting halide ? (C) 33.66 (D) 16.83
(A) AgCl (B) AgBr 54.  The dipole moment of HBris 1.6x107° cm and inter-
atomic spacing is 1 A. The % ionic character of HBr is
C) AgF D) Agl A) 7 B) 10
46. What is the nature of the bond between B and O in ©) 15 D) 27
(CyH5),0BHg ? 55.  Which of the following are possible resonating structure
(A) Covalent (B) Coordinate covalent of N,O?
(C) lonicbond (D) Banana shaped bond
47.  Which type of bond is presentin H,S molecule ? 3 .:N=. q :' '__N =0
(A) lonic bond (B) Covalentbond 1 L
(C) Coordinate (D) Allofthree *N EN—-d . ! ':o:
48. When metals react with non-metals, the metal atoms mo0t vt
tend to (A) landll (B) landlll
(A) share electrons (©) I, llandlll (D) All of these
(B) lose electrons 56. ldentify the non-polar molecule in the set of compounds
(C) gainelectrons given
(D) None of the above
HCI,HF,H,,HB
49. Oxygen and the oxide ion have the Cl.HF Ha, HBr
(A) same proton number (A) H, B) Hci
(B) same electronic configuration
C) HF,HB D
(C) same electron number ©) . wl .( ) HBr .
; 57.  Which one of the following pairs of molecules will have
(D) “same size ermanent dipole moments for both members ?
50.  Which of the following shows minimum melting point? P P '
(A) Naphthalene  (B) Diamond (A) SiF,and NO, (B) NO,and CO,
(C) NaCl (D) Mn (C) NO,and 0; (D) SiF,and CO,
51. The molecule which has zero moment is
(A) CH,CI ®) NF 58. Intheanion HCOO™ the two carbo'n—oxygen bonds r'are
found to be of equal length. What is the reason for it ?
(C) BF ©) Clo, (A) Electronic orbits of carbon atom are hybridised
52. If 4 _ x bondlengthis2.00 Aand p _ x bond has (B) The C = O bond is weaker than the ¢ — 0 bond
dipole moment 5.12x1073° C-m, the percentage of ionic _ _
character in the molecule will be (C) Theanion HCOO~ has two resonating structures
(A) 10% (B) 16% (D) The anion is obtained by removal of a proton from
(C) 18% (D) 20% the acid molecule
Space for Rough Work
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59. The electronegativity of A and B are 1.20 and 4.0 65. If A1A2A3A4A5 be a regular pentagon inscribed in a
respectively. Therefore, ionic characterin 4 _ g bond o i
will be unit circle. Then, (AA;)(A/A;) is equal to
(A) 50% (B) 43% A 1 ®) 3
(C) 53.3% D) 72.23% C) 4 D) 5
60. The only molecule having dipole moment is « y ,
(A)  2,2-dimethylpropane 66. If  osp 7N 2z)  then
cos|0—-—| cos|O+—
(B) trans-2-pentene 3 3
(C) trans-3-hexene X+y+z=
(D) 2,2,3,3,-tetramethylbutane A) 1 (B) 0
€ - D) 2
[MATHEMATICS] 67. If sing, +sind, +sind; =3, then cos, +cosH, + cosb; =
61. Let f(0)=sinf(sind +sin30). Then, f(0) (A) 3 B) 2
(A) >o0onlywheng >0 ©) 1 O) o
68. The value of the expression
(B) <oforallreal g
. _ 4 i 6 6 1 2
() >0 forallreal g 3(sinx —cos x)" +4(sin” x +cos’ x)+ 6(sinx + cos x)° is
(D) only when (A) 10 ®) 12
<Qgywhen 6<0 © 13 (D) none of these
62. The maximum value of the expression
1 69. If sinx + sin® x =1, then the value of
: : , IS
sin® 0 +3sin6 cosd + 5cos” 0 cos'? x + 3cos' x + 3cos® x + cos® x -1 is equal to
A) 2 B) 3 A) 2 (B) 1
©) 4 D) 6 € o D) —1
4 . 5 i in? _ -
63. Let cos(a+ﬂ)=gand let sm(oz—ﬂ):E where 70. 1+sinX+sin“X+... to =4 +23, if
2 T iz
(A) x=Son 3 (B) x="
O<a,p é%- Then, tan2a = 3 3 P
(A) 1912 (B) 20/7 ©) x=2 D) x=2
(C) 25/16 (D) 56/33 6 4
64. The positive integral value of n > 3 satisfying A B
1 1 1 71, Ifinatriangle ABC, %52 = COZ' _C0SC enthe
= + , IS ) .
: (nj : (27:} : (an triangle is
sinf = | sin| == | sin|] — :
n n n (A) rightangled (B) obtuse angled
A) 6 B) 7 (C) equilateral (D) isosceles
C) 8 D) 4
Space for Rough Work
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c A\ 3b 78. The number of complex numbers z such that
: . 2 2
72. Ifinatriangle @cos (EJH?COS [EJ =~ then the |z-1Hz+1|H4z-i| equals
sides of the triangle are in A) 0 B) 1
(A) AP (B) GP C) 2 D)
(C) HP (D) none of these 4
73. In a triangle ABC, angle A is greater then B. If the | 79- If |~ —|= 2, then the maximum value of |z| is equal to
measures of angles A and B satisfy the equation
3sinx—4sin® x—k=0,0<k <1, A 3+1 B) 5+1
then the measure of angle C, is ©C) 2 D) 2442
A) /3 B) z/2 80. If my,m,,myand m, respectively denote the moduli of
©) 2z/3 ) 5z/6 the complex numbers 1+ 4,3 +i,1—jand 2 —3;, then
74. Theareaof a AABCis b?> —(c—a)?. Then, tanB = the correct one, among the following is
4 3 A) m<m,<mg<m,
®) 3 ®) 4 B) my<my<m, <m,
8 C my<my<my<m
©C — (D) none of these ¥ i ¢ 1
15 D) mg<my<m,<m,
75. Ina AABC,a”sin2C+c?sin2A = 81. If |z+4|<3, then the greatest and the least value of
A) A B) 2a | z+1| are respectively
€) 3a D) 4a (A) 66 (B) 60
- C 72 (D) 0,1
(=v3 +3i)(1-1) 82. If zand w are two non-zero complex numbers such
76. The complex number (3+\/§i)(i)(\/§+\/§i) when |
represented in the Argand diagram is that [zw|=1 and arg (2) — arg (W)=, then zw is
(A) inthe second quadrant equal to
(B) inthe firstquadrant (A) 1 (B) -1
(C) onthe y-axis (imaginary axis) ©) i D) —i
(D) onthe x-axis (real axis) .5
© 9\ 83. Let 7 - cos6 +ising. Then, the value of 2 Im(z°™™)
77. Thevalue of Z(Ej is m=1
n=0 at g =20 is
9+6i 9-6i 1 1
A B A B
A 3 ® 3 A Sinze ®) 3einzs
©€) 9+6i D) 9-6i 1 5 1
© 2sin2° ©) 4sin2°
Space for Rough Work
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84. If 22 +z+1=0,where z is a complex number, then n(n +1) 2
) ) ) (9] {T} +n (D) None of these
1 1 1
the value of (Z +—J + [22 +—2J +(Z3 +—3J +.....
z z z 87. If1, a,a,,...a, 4 are the n roots of unity, then the
12 valueof (1-a,)(1-a,)(1-a3)...(1-a,_4) isequal
z
(A) 6 B) 12 1
A B) =
(C) 18 D) 24 ® 3 ®) 2
85. If ®» is a complex cube root of unity, then € n D) 0
: 10 23\ T . 14
sm{(w rot)r 4} is equal to 88. Thevalueof 1+ Z{cos(Zk+1)n+isin(2k+1)n} is
= 15 15
1 1 (A) 0 B) -1
® 7 ® 5 |
€ 1 D) i
o) 1 b J3 89. If the area of triangle on the argand plane formed by
©) ©) 2 the complex numbers —z, iz, z - iz is 600 sq unit, then,
86. The value of the expression |z| is equal to
(A) 10 (B) 20
2[1+1j(1+12J+3(2+1J(2+i2j € 30 D) 40
0] 0) [0 [0)
1 1 | 90. Ifw= 3 and |w|=1, thenzlieson
+...+(n+1)[n+;)[n+¥j is Z—gl
(A) aparabola (B) astraightline
nn+1)T n(n+1) () acircle (D) anellipse
—- ———2| —-n
(A) { > } (B) { 5 }
a a
Space for Rough Work
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