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Test No. 11

[PHYSICS]

1. Aball is released from the top of a tower. The ratio of
work done by force of gravity in first, second and third
second of the motion of the ball is

(A) 1:2:3 B) 1:4:9
C© 135 (D) 1:5:3

2. Two springs have their force constants as k, and
k,(k, > k,) , when they are stretched by the same force
(A) nowork is done in case of both the springs
(B) equal work is done in case of both the springs
(C) more work is done in case of second spring
(D) more work is done in case of first spring

3. A spring of force constant 800 Nm~" has an extension
of 5cm. The work done in extending it from 5 cmto 15

cm is
(A) 16J (B) 8J
©) 324 (D) 24J
4, A uniform chain of length 2 m is kept on a table such

that a length of 60 cm hangs freely from the edge of
the table. The total mass of the chain is 4 kg. What is
the work done in pulling the entire chain on the table?
(A) 7.2J (B) 3.6J
(C) 120J (D) 1200J

5. A particle is released from a height h. At a certain

height, its KE is two times its potential energy. Height
and speed of the particle at that instant are

A ball of mass 2 kg and another of mass 4 kg are
dropped together from a 60 ft tall building. After a fall of
30 ft each towards earth, their respective kinetic
energies will be in the ratio of

A) 2:1 (B) 14
C) 12 D) 1:42

A particle is projected at 60° to the horizontal with a
kinetic energy K. The kinetic energy at the highest
point is

(A) K (B) zero

(C) K/4 (D) K/2

A vertical spring with force constant k is fixed on a
table. A ball of mass m at a height h above the free
upper end of the spring falls vertically on the spring, so

that the spring is compressed by a distance d. The
net work done in the process is

(A) mg(h+d)+ %kd2

B) mg(h+d) —%kdz

© malh-d)-~ kd*

D) mg(h-d) +%de

If Fis the force required to keep a train moving at a
constant speed v , the power required is

h |2gh h . [gh 1
(A) g, T (B) g, ? (A) EFV? B) Fv?
1
h _
(®) &, }M D) =.2gh ©) 2FV D) Fv
3 3 3
Space for Rough Work
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10. Intwo separate collisions, the coefficient of restitutions | 14. A body of mass M moves with velocityv and collides
e, and e, are inthe ratio 3:1. In the first collision the elastically with another body of mass m(M >> m) at
relative velocity of approach is twice the relative velocity rest, then the velocity of body of mass mis
of separation, then the ratio between relative velocity
of approach and the relative velocity of separation in A) v B) 2v
the second collision is
(A) 16 (B) 2:3 © vi2 (D) zero
©) 32 (D) 61 15.  When U?% nucleus originally at rest, decays by

11. Ablock C of mass m is moving with velocity v, and emitting an alpha particle having a speed u, the recail
collides elastically with block A of mass m and speed of the residual nucleus is
connected to another block B of mass 2m through
spring constant k. What is k if x, is compression of (A) S (B) N 4

. . } 238 234
spring when velocity of A and Bis same ?
4u 4u
© 234 B =238
2 2
A) m_‘:o (B) ';'Vg 16.  An q-particle of mass m suffers one dimensional
X %o elastic collision with a nucleus of unknown mass. After
3 mv? 2 mv? the collision the «a-particle is scattered directly
€ 3 X2 D) 3 X backward losing 75% of its kinetic energy. Then the
mass of the nucleus is

12. A bomb is kept stationary at a point. It suddenly
explodes into two fragments of masses 1g and 3g. (A) m B) 2m
The total KE of the fragments is 6.4x10* J. What is
the KE of the smaller fragment ? o) 3 D 3
(A) 2.5x104 (B) 3.5x10% € 3m @) om

4 4
(C) 4.8x10% (D) 5.2x10% 17.  An elastic ball is dropped from a height h and it

13. Consider elastic collision of a particle of mass m moving rebounds many times from the floor. If the coefficient
with a velocity u with another particle of the same mass of restitution is e, the time interval between the second
at rest. After the collision the projectile and the struck and the third impact, is
particle move in directions making angles 6, and 6,
respectively with the initial direction of motion. The sum (A) evig B) e*vig
of the angles 6, + 0, is

° ° 8h h
(A) 45 B) 90 o € (_j o € (_j
(C) 135° (D) 180° g g
Space for Rough Work
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18. A thin ring of mass 2 kg and radius 0.5 m is rolling XcM Xom
without slipping on a horizontal plane with velocity
1 m/s. Asmall ball of mass 0.1 kg, moving with velocity L L
20 m/s in the opposite direction, hits the ring at a height
of 0.75 m and goes vertically up with velocity 10 m/s. (C) L2 (D) L2
Immediately after the collision
n n
0 o}

21. Two particles A and B initially at rest, move towards
each other, under mutual force of attraction. At an
instance when the speed of A is v and speed of Bis
2y , the speed of centre of mass (CM) is

(A) the ring has pure rotation about its stationary CM (A) zero B) v
(B) the ring comes to a complete stop €) 25v ©) 4y
(C) the ring has pure translational motion 22. Four point masses P,Q,Rand S with respective
(D) there s no friction between the ring and the ground masses 1 kg, 1kg, 2kg and 2 kg situated on the
, , corners of a square of side a. The centre of mass of
19. A system cc_)nS|sts of 3 particles each of mass m the system will be farthest from
located at points (1,1), (2,2) and (3,3). The coordinates (A) Ponly (B) RandS
of the centre of mass are (C) Ronly D) PandQ
(A) (6,6) B) B3) 23.  Consider a two particle system with particles having
€ .1 D) (22) masses m,and m,. If the first particles is pushed
20. Athinrod of length L is lying along the x-axis with its towards the centre of mass through a distance d, by
ends at x =0 and x = L. Its linear density (mass\length) what distance should the second particle be moved,
n so as to keep the centre of mass at the same position?
varies with x as k(ﬁj ,where n can be zero or any m
- ® ® mem
age 1 1 2
positive number. If the position X, of the centre of
mass of the rod is plotted against n, which of the ©) ﬂd D) d
following graphs best approximates the dependence m,
of x,, onn? 24.  Abody A 01_‘ mass nyhile falling vertically downwards
under gravity breaks into two parts ; a body B of mass
XcMm XCM 1 2
§M and a body C of mass §M' The centre of mass
of bodies B and C taken together shifts compared to
that of body A towards
(B) L2 (A) depends on height of breaking
n n (B) does not shift
0 o (C) bodyC
(D) body B
Space for Rough Work
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25. Three 'der?t"’?' spheres, each Of. mass 1 kg are ke_pt 28. Two particles of equal mass have velocities v, = 4i
as shown in figure below, touching each other, with !
their centres on a straight line. If their centres are and v, =4jms™". First particle has an acceleration
marked P,Q,R respectively, the distance of centre of ¢ 5h me2. while th lerati fthe ofh
mass of the system from Pis a, = (5i + 5j)ms™, while the acceleration of the other

particle is zero. The centre of mass of the two particles
Yy moves in a path of
(A) straightline (B) parabola
X
C) circle D) ellipse
7N N © () ellip
29.  The ratio of moments of inertia of circular ring and a
circular disc having the same mass and radii about an
A) PQ+PR+QR B) PQ+PR axis passing through the centre and perpendicular to
3 3 its plane is
PQ+QR PR +QR
C) —F— (D) PREES (A) 1:1 (B) 2:1
3 3
26. Four bodies of equal mass start moving with same C) 12 D) 4:1
speed are shown in the figure. In which of the following
ny : : P
combination the centre of mass will remain at origin 30. Two balls each of mass mare placed onthe vertices A
y and B of an equilateral triangle ABC of side 1m. Aball
of mass 2m is placed at vertex C. The centre of mass
d - «9C of this system from vertex A (located at origin) is
X X
2m
as—» -~ p
v 1m m
(A) cd (B) ab
me »m
() ac (D) bd m B
27. If linear mass density of a rod of length 3 m varies as 11 ]
A =2+ x, then the position of the centre of mass of (A) (Em,amj (B) [Em,\/gmj
the rod is
7 12 1 3 J3 3
A gm G 7 ©) (Em’TmJ ©) (Tm’Tm
10
© —m @) Zm
Space for Rough Work
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[CHEMISTRY] aipt?
B) K="z
31. Consider the following gaseous equilibria with (1-a)2+a)
equilibrium constants K, and K, respectively. o
K=——+-— —
1 © = a2 a)”
SC,(9)+,0,(9)= SO,(9)
3/2 112
D) K = —,0
250,(g) = 250,(9) + 0,(g) O % = a)2ray”
The equilibrium constants are related as 35. In the reaction, 3A+ 2B 2C. the equilibrium
1 tant K_is givenb
(A) 2,(1 — Kzz (B) K12 = F cons 1S9 y
‘ [BA]x[2B] ( [AT x[B]
1 2 [C] [C]
K:=— K,=—
© K=x O K=5a 2
& [C] b [C]
32, 2HI(g)<= H,(g)+1,(g) © Trxer © pans
The equilibrium constant of the above reactionis6.4 | 36. 56 g of nitrogen and 8 g of hydrogen gas are heated in
at 300 K. If 0.25 mole each of H, and |, are added to a closed vessel. At equilibrium 34 g of ammonia are
the system, the equilibrium constant will be present. The equilibrium number of moles of nitrogen,
(A) 6.4 (B) 0.8 hydrogen and ammonia are respectively
C) 3.2 D) 1.6 (A) 1,22 (B) 22,1
33.  Theequilibrium constants K and K _for the reactions € 112 O) 212
P P2 0 . .
37.  Partial pressure of O, in the reaction
X =2Y and Z = P + Q, respectively are in the ratio —an )
of 1:9. If the degree of dissociation of Xand Z be equal, 2Ag,0(s) = 4Ag(s)+0,(g)is
then the ratio of total pressure at these equilibria is A) K, B) \/K_p
(A) 1:36 B) 11
©) 13 D) 1:9 © 3JK, D) 2K,
34.  The equilibrium constant (K,) for the decomposition 38.¢ The equilibrium constant for the reaction,
of gaseous H,0 N,(9)+0,(g) = 2NO(g)
1 at temperature T is 4x107*. The value of K for the
Hzo(g) ~ Hz(g)+Eoz(g) reaction
. . . . 1 1
is related Fo c-iegree of dissociation (a)at a total NO(g) = ~N,(g) +=0,(q)
pressure p is given by 2 2
s 12 at the same temperature is
(04
A) K, = m (A) 2.5x102 B) 50
(C) 4x10™* (D) 0.02
Space for Rough Work
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39. For the reaction, C,H, +H, = C,H, the correct | 44- The strongest base is
relationis H .
N Ns
A) K, =K B) K, =K.RT] A) O B) @
C) K,=K|[RT]*? (D) K,=KIRT]"
H Os
40.  Forwhich of the following reactions, K, = K, ? © | N | 0) ( )
N
(A) N, +3H, =2NH, : .
45.  Four species are listed below
(B) N,+0O,=2NO i) HCO; (i) HO
(€) PCl; = PCl, +Cl, (i) HSO; (v) HSO,F
(D) 2SO, +=2S0, +0, Which one of the following is the correct sequence of
. 4 . their acid strength ?
41. h |
Given the equilibrium system A (iv)< (i) < (i) < ()
NH,CI(s) = NH,(aq)+Cl (aq) B) (i) < (iii) < (i) < (iv)
( AH  +3.5 kallmol). ©€) (i) < (i) < (ii) < (iv)
What change will shift the equilibrium to the right ? ©) _("I) <()<(v)< (I,I) e )
(A) Decreasing the temperature 46. The first and second dissociation constants of an acid
. H,Aare 1.0x10™° and 5.0x107'° respectively. The
(B) Increasing the temperature 2 ) o N
. . . — . overall dissociation constant of the acid will be
(C) Dissolving NaCl crystalsin the equilibrium mixture (A) 5.0x10° (B) 5.0x10'S
(D) Dissolving NH,NO, crystals in the equilibrium (C) 5.0x1075 (D) 0.2x10°
mixture
47. Arrange NH,,H,0,H,0',HF and QOH- in increasing
42.  Inalimekiln, to get higher yield of CO,, the measure der of acidic nat
that can be taken is T nare
(A) toremove CaO (A) Hao+ <NH, <HF < OH < HZO
(B) toaddmore CaCO, (B) NH; <HF <H,0' <H,0 <OH"
(C) tomaintain high temperature ) . .
(D) to pump out CO (C) OH  <H,0<NH; <HF <H,0
2
43. Whatis the best description of the change that occurs D) H,0">HF>H,0>NH, >O0H"
when Na,O(s) is dissolved in water ? 48. The species among the following, which can act as an
(A) Oxidation number of sodium decreases acid and a base is
(B) Oxide ion accepts sharing in a pair of electrons (A) HSO, (B) SO
idei irof el
(®)) Oxllde |lon donates a pair 0 e-ectrons © HO 0 o
(D) Oxidation number of oxygen increases
Space for Rough Work
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49.  The values of dissociation constant of bases aregiven | 56.  The pH of an aqueous solution of CH,COONa of
below. Which is the weakest base ? concentration C(M) is given by
(A) 1.8x107° (B) 4.8x107"° ] ]
©) 7.2x10" D) 7.07x107 (A) 7-5PK,-2logC
50. The strongest conjugate base is
(B) —pK +— pK +— IogC
(A) NO, B) cr
1 1 1
C) SO* (D) CH,CO0 ©) 5PK, -5 pK,~logC
51.  The pH of 107" M NaOH solution is nearest to
D) —pK,+=-pK, +— Io C
A) —4 ®) —10 D) p p g
C) 4 o)y 7 57. The pK, of a weak acid, HA, is 4.80. The pK, of a
52.  10° M NaOH is diluted 100 times. The pH of the diluted weak base, BOH is 4.78. The pH of an aqueous
base is solution of the corresponding salt, BA, will be
(A) between7and8 (B) between5and6 (A) 9.58 (B) 4.79
€ 7.01 (D) 9.22
(C) between6and7 (D) between10and 11
58. The hydrolysis of sodium carbonate involves the
53. 100 mL of 0.015 M HCI solution is mixed with 100 mL reaction between
of 0.005 M HCI. What is the pH of the resultant .
solution? (A) sodium ion and water
(B) Na*and OH~
(A) 25 B) 1.5
©) 2 ©) 1 (C) CO? andwater
54. At 25°C, the solubility product of Mg(OH), (O) CO; andH"
1.0 x107"". At which pH, will Mg? ions start o '
preC|p|tat|ng in the form of Mg(OH), from a solution of | 59. 0.1 mole of CH,NH,(K, =5x10™) is mixed with 0.08
0.001 M Mg? ions ? mole of HCI and diluted to 1 L. What will be the H*
concentration in the solution ?
A) 9 B) 10
(A) 8x1072M (B) 8x107""M
11 D
©) ©) 8 (C) 1.6x107""M (D) 8x10°M
55.  Approximate relationship between dissociation | g Degree of dissociation of NH,OH in water is 1.8x10°5,
constant of water (K) and ionic product of water (K, )is then hydrolysis constant of NH,Cl is
A) K =K (B) K, =556xK (A) 1.8x107° B) 1.8x107°
5 —10
©) K, =18xK O) K, =14xK (C) 5.55x10 (D) 5.55x10
Space for Rough Work
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[MATHEMATICS] 67. The line passing through the point of intersection of
i . i xX+y=2x-y=0andis parallel to x+2y =5, is
61. The straight line 3x + y =9 divides the line segment
joining the points (1,3) and (2,7) in the ratio (A) x+2y=1 (B) x+2y=2
(A) 3:4 externally (B) 3:4internally
(C) 4:5internally (D) 5:6 externally € x+2y=4 D) x+2y=3
62. If the slope of one of the lines represented by ,
68. If the lines 3x+4y+1=0,5x+Ay+3=0and
ax® + 2hxy + by? = 0 be the square of the other, then
2x + y —1=0are concurrent, then } is equal to
a+b N 8h*
h ab '° (A) -8 (B) 8
(A) 3 (B) 4 C) 4 D) -4
€ 5 @) 6 69. Astraight line through the point A(3,4) is such that its
63. |If the lines kx—2y —1=0and 6x—-4y-m=0 are intercept between the axes is bisected at A. Its
identical (coincident) lines, then the values of kand m equationis
are (A) 3x-4y+7=0 (B) 4x+3y=24
A) k=3 m=2 B) k=-3m=2
= = 7
C) k=-3m=-2 (@) k=3m=-2 (C) 3x+4y =25 D) x+y
64. The perpendicular bisector of the line segment joining | 70. ~ The equation of the straight line passing through the
P(1,4) and Q(k,3) has y-intercept —4. Then, a possible point (4,3) and making intercepts on the coordinate
value of kis axes whose sum is —1, is
(A) —4 B) 1
X Yy Xy
2 D) 2 I AR AN A
©) D) (A) 2+3 and _2+,|
65. The value of k such that the lines 2x-3y + k =0,
3x-4y-13=0 and 8x-11y-33=0 are B) %_§=_1 and 12+%=_1
concurrent, is -
(A) 20 B) -7 o Xy
©) 7 (D) —20 © S*tgz=Tand S+ =1
66. The equation of perpendicular bisectors of sides AB
and ACofa aABCare x—y+5=0 and x+2y =0 D) 2 Y _1and Z+¥-1
respectively. If the coordinates of vertex A are (1,-2), 2 3 -2 1
then equation of BCis . . T - .
71.  The equation of pair of lines joining origin to the points
(A) 14x+23y-40=0 of intersectionof x*> +y2=9and x+y =3 is
(B) 14x-23y+40=0
(A) x*+(3-xy¥=9 (B) xy=0
(C) 23x+14y-40=0
(D) 23x—14y+40=0 €) G+yy+y'=9 O (x-yy=9
Space for Rough Work
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72.  The equation of the pair of straight lines perpendicular | 77 The number of points on the line x + y = 4 which are
; 2 2 _
to the pair 2x"+3xy+2y"+10x+5y =0 and unit distance apart from the line 2x +2y =5 is
passing through the origin, is
(A) 2x*+5 2y* =0 A ©) 1
X +oXy+2y = (C) 2 (D) o
(B) 2x*-3xy+2y*=0 78.  The coordinates of the foot of perpendicular from (a,0)
C) 2x*+3xy+y*=0 ontheliney=mX+%are
(D) 2x*-5xy+2y*=0
02 0_2
73.  Iftheequation 4x? + hxy + y* = 0 represent coincident (A) ( ’mj ®) ( ’ mj
lines, then his equal to
a0 a0
A) 1 B) 3 © | ©) |~
€ 2 D) 4
74.  Astraight line through P(1,2) is such thatits intercept | 79-  The distance between the lines 3x +4y =9and
between the axes is bisected at P. Its equation is 6x+8y =15 is
(A) x+y=-1 (B) x+y=3 3 3
(A) 5 (B) 10
C) x+2y=5 D) 2x+y=4
. iFth _ , , C) 6 (D) None of these
S [ftheequation kx" —2xy —y” —2x+2y =0represents | g 1t A5 _1) and B(6,5) are two points, then the ratio in
a pair of lines, then kis equal to which the foot of the perpendicular from (4,1) to AB
(A) 2 (B) -2 dividesit, is
C) -5 D) 3 (A) 8:15 B) 5:8
x y C) -5:8 D) -8:5
76.  Theline L givenby §+E=1passesthroughthe point | 81.  The distance between the pair of parallel lines
(13,32). The line Kis parallel to L and has the equation x* +2xy +y?—-8ax-8ay -9a’=0 is
§+% =1. Then, the distance between L and K is (A) 252 B) 10a
3 C) 10a D) 5y2a
N T B) 17 82. The distance between the pair of parallel lines given
by x*-1005x+2006 =0 is
17 23
C —— D) —— (A) 1001 (B) 1000
V15 V17 (C) 1005 (D) 2006
Space for Rough Work
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83.

85.

86.

If the equation of base of an equilateral triangle is
2x —y =1and the vertex is (-1,2), then the length of
the side of the triangle is

20 2
(A) 3 (B) 5
8 15
©) 3 (D) >

The product of the perpendicular distances from the
origin on the pair of straight lines

12x* +25xy +12y? +10x +11y +2 =0 is

1 2
® 5 ® 55
3 4
© 5 O 5

Distance between the two parallel lines y =2x + 7 and

y=2x+5is
(A) J5/2 B) 2/5
C) 2/45 D) 1/45

All chords of the curve 3x* —y* —2x+4y =0 which
subtend a right angle at the origin, pass through the
fix point

(A) (1,2) (B)
©€) 12 D)

(1-2)
(-1-2)

87.

88.

89.

90.

If the lines px* —gxy — y* = 0 make the angle « and

B with x-axis, then the value of tan(a. + ) is

™ 15 ® 1.;
© g O T4

A pair of perpendicular straight lines passes through
the origin and also through the point of intersection of

the curve x*+y*=4 with x+y=a. The set
containing the value of ‘a’is

B) {33}
D) {55}

A) {22
© {44

The bisector of the acute angle formed between the
lines 4x-3y+7=0and 3x-4y+14=0has the
equation

(A) x+y+3=0 (B) x-y-3=0

€ x-y+3=0 D) 3x+y-7=0

The equation of the line bisecting perpendicularly the
segment joining the points (—4,6) and (8,8) is

A y=7 (B)
©) x+2y-7=0 (D)

6x+y—-19=0
6x+2y-19=0

Q
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