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[PHYSICS]

The position coordinates of a particle moving in X-Y
plane as a function of time t are

X =2t* + 6t + 25

y=t*+2t+1
The speed of the object at t = 10 s is approximately
(A) 31 (B) 51
C 71 (D) 81

An aeroplane flies 400m north and 300m south and
then flies 1200m upwards, then net displacement is

(A) 1500m (B) 1400m
(C) 1300m (D) 1200m

A car moves a distance of 200 m. It covers first half of
the distance at speed 60 kmh~' and the second half
at speed v . If the average speed is 40 kmh™', the
valueof v is

(A) 30kmh™ (B) 13 kmh™
(C) 60kmh™ (D) 40 kmh™

A particle has an initial velocity 3j+4j and an

acceleration of 0.4i +0.3j. Its speed after 10 s is
(A) 10 unit (B) 7 unit
C) 72 unit (D) 8.5unit

A bullet fired into a fixed wooden block loses half of its
velocity after penetrating 40 cm. It comes to rest after
penetrating a further distance of

22 40
(A) ?cm (B) ?cm
o 2 D) 22cm
€ e @) S

A body thrown vertically up to reach its maximum height
in t second. The total time from the time of projection
to reach a point at half of its maximum height while
returning (in second) is

1

(A) V2t (B) (”3}
3 t

© 3 o 7

The velocity of particle is v = v, + gt + ft*. If its position
isx =0 att =0, then its displacement after unit time
(t=1)is

(A) v,+2g+3f B) v,+g9/2+f/3

©C) v, +g+f D) v, +gl2+f
A particle moves for 20 s with velocity 3 ms™ and then
moves with velocity 4 ms™ for another 20 s and finally

moves with velocity 5 ms™ for next 20 s. What is the
average velocity of the particle ?

(A) 3ms™ (B) 4ms™
C) 5ms™ (D) zero

A particle starts from rest at t = 0 and undergoes an
acceleration a in ms™ with time t in second which is
as shown

w @

Space for Rough Work
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Which one of the following plot represents velocity v | 13.  The magnitude of a vector, on the addition of two vectors
. -1 . . 2 A~ N ~ IS
in ms™' versus time tin second 7 6+7] and 3i+4j, is
(A) V132 B) 136
€) 160 D) 202
14. Iftwoforces of 5 N each are acting along X and Y-axis,
then the magnitude and direction of resultant is
v v
1 I L) S— A) 5v2,7/3 B) 5v2,7z/4
2..
4+ — A
() 21" [k D) 2 ©) -5y27/3 O -5V2,x/4
—
12 3 a—t 15.  Forthe vectors Aand B making an angle ¢ which one
10. A particle starts from rest. Its acceleration (a) versus of the following relations is correct ?
time (t) is as shown in the figure. The maximum speed ) B) )
of the particle will be AxB=BxA AxB=ABsing
ah ©) AxB=ABcoso D) AxB=-BxA
10 ms-2 16.  Atrainof 150 m length is going towards north direction
at a speed of 10 ms™". A parrot flies at a speed of 5
ms~' towards south direction parallel to the railway
track. The time taken by the parrot to cross the train
. is equal to
11 ¢(s)
(A) 12s (B) 8s
—1 =i
(A) 110 ms_1 (B) 55ms . ©) 155 DO) 10s
(C) 550ms (D) 660 ms
. . . 17. A particle is moving eastwards with a velocity of 5
. Given A=2i+3j and B=i+j. The component of ms~". In 10 s the velocity changes to 5 ms™
vector A along vector B is. northwards. The average acceleration in this time is
1 3 1
A 75 ® 5 A 7 ms~2 towards north-east
o = . 1
©) V2 ©) V2 (B) = ms~ towards north
12. A force is inclined at 60° to the horizontal. If its
rectangular component in the horizontal direction is (C) zero
50 N, then magnitude of the force in the vertical direction ]
is L ’
(A) 25N ®) 75N D) 2 ms~“ towards north-west
(C) 87N (D) 100N
Space for Rough Work
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18. A point P moves in counter-clockwise directionona | 23. A body moves along a circular path of radius 10 m
circular path as shown in the figure. The movement of and the coefficient of friction is 0.5. What should be its
. _1 . . . .
P is such that is sweeps out alength s = * + 5, where zﬂggg f?ee_dg'g :ig_g) , if it is not to slip from the
sin metre and tis in second. The radius of the path is "lg=s
20 m. The acceleration of P when t = 2 s is nearly (A) 5 (B) 10
(C) 0.1 (D) 0.7
B 24.  Abody isjust being revolved in a vertical circle of radius
P(x, y) R with a uniform speed. The string breaks when the
body is at the highest point. The horizontal distance
covered by the body after the string breaks is
o A A) 2R B) R
-2 -2
(A) 13 ms (B) 12ms (C) R\/E (D) 4R
(C) 7.2ms™2 D) 14 ms? : . , .
. . . 25.  Which of the following statements is false for a particle
19. Acyclist goes round a circular path of circumference moving in a circle with a constant angular speed ?
34.3 min /22's, the angle made by him with the (A) The velocity vector is tangent to the circle
vertical will be = T lerai toris tothe circl
e acceleration vector is tangent to the circle
(A) 45° (B) 40° ®) . . .
©) 42° D) 48° ©) ;I;]r;ec?ricl:eeleratlon vector points to the centre of
20. A carruns at a constant speed on a circular track of . )
radius 100 m, taking 62.8 s for every circular lap. The (B) The vel_o<:|ty and aCCﬁIeratlon vectors are
average velocity and average speed for each circular perpendicular to each other
lap respectively is 26. A particle of mass m is projected with a velocity v
(A) 0,0 (B) 0,10ms™ makir)tgdan fanglel of 30° V\C[ith tr}ethhoriz'onﬁal. t‘)l’h(a1
1 1 1 magnitude of angular momentum of the projectile abou
(C) 10ms™, 10 ms™(D) 10ms™, 0 the point of projection when the particle is at its
21.  If the length of the second’s hand in a stop-clock is 3 maximum height his
cm, the angular velocity and linear velocity of the tip is
A) 0.2047 rads™, 0.0314 ms™ 3 mv’?
(A) 0.2047 rads : 0.03 ms1 ") N3 my B zero
(B) 0.2547 rads™', 0.314 ms™ 2 g
(C) 0.1472rads™,0.06314 ms™ . .
(D) 0.1047rads™", 0.00314 ms™ ©) 3%“ o) %"’W
22. A weightless thread can bear tension upto 37 N. A g g
stone of mass 500 g is tied to it and revolved in a | 27. A man can throw a stone to a maximum distance of
circular path of radius 4 min a vertical plane. If g =10 80 m. The maximum height to which it will rise in metre,
ms~2, then the maximum angular velocity of the stone is
"X”bz . 5 drade (A) 30m (B) 20m
rad s~ rad s~
*) ] ®) ] (C) 10m (D) 40m
(C) 8rads™ (D) 16rads”
Space for Rough Work
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28. Aprojectile is thrown in the upward dirlecticl)n mgking () AH,yair = MM enogyinwa N
an angle of 60° with the horizontal direction with a
velocity of 147 ms™. Then the time after which its AH < AH
inclination with the horizontal is 45°, is hydration lattice energy in benzene
(A) 15 S (B) 1098 S (D) Athdration < AHlattit:e energy in water and
(C) 549s (D) 2.745s
29.  Acartis moving horizontally along a straight line with AH, yseaton = AHiatics onergy inbenzens
constant speed 30 ms™'. A projectile is to be fired from , ,
the moving cart in such a way that it will return to the 32. The Iatt|c§3 enthglpy in? hydration enthalpy of four
cart after the cart has moved 80 m. At what speed compounds are given below.
(relative to the cart) must the projectile be fired ?
(Take g = 10 ms™) Compound Lattice enthalpy | Hydration enthalpy
(A) 10 ms—1 (B) 10\/5 ms—1 (|n kJ moI”) (|n kJ mol”)
P +780 -920
40 -
(C) —ms™ (D) None of the above Q 1012 812
3 R +828 -878
30. A particle moves along a parabolic path y =9x? in S +632 —600
such a way that the x-components of velocity remains
] The pair of compounds which is soluble in water is
— ms -
constant and has a value 3 ms~'. The acceleration of (A) PandQ (B) QandR
the projectile is (C) RandS D) PandR
A) lj ms2 B) 3jms? 33.  Acoordinate bond is a dative covalent bond. Which of
3 the below is true ?
2:0 s 9 (A) Three atom form bond by sharing their electrons
(®)) gjms (D) 2j ms
(B) Two atoms form bond by sharing their electrons
[C HEM |STRY] (C) Two atoms form bond and one of them provides
. B . . . both electrons
31.  Sodium chloride is soluble in water but not in benzene
because (D) Two atoms form bond by sharing electrons
(A) Athdration < AHlattit:e energy in water and Obtalned from thlrd atom
AH o AH 34.  Carnallite in solution in water shows the properties of
hydration lattice energy in benzene
(B) Athdraﬁon > AHlaﬁit:e energy in water and (A) K+,Mg2+,CI_ (B) K+,CI_1,SO§_,BI’_
Athdration < AHlattice energy in benzene (C) K+!Mg 2+!CO§_ (D) K+!Mg 2+!CI—7Br—
Space for Rough Work
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35. ForAB bond if per cent ionic character is plotted against 39. The sp’d? hybridisation of central atom of a molecule
electronegativity difference (X, —Y,), the shape of the would lead to
curve would look like (A) square planar geometry
(B) tetrahedral geometry
1007 (C) trigonal bipyramidal geometry
*g (D) octahedral geometry
%“:‘ 40. Inwhichreaction, the hybridisation on the central atom
E 50 changes from sp? to sp® ?
: (A) NH,+H' - NH;
&
0 : : ' (B) BF,+F —BF,
1 2 3
(Xy—Xg)—> € H,O+H —>H,O
D) CH,+2H, »>C,H
The correct curve is O) CH, +2H, > CH,
41. () H—C—HangleinCH,
A) A (B) B " ,
(i) C—B—ClangleinBCI,
© C ®) D (i) F—Il—F angleinIF ina plane
36. C—Cbond orderin benzene is V) —I—langlein I;
(A) 1 B) 2 , :
Increasing order of above bond angles is
(C) between 1 and 2 (D) None of these (A) (I)<(II)<(III)<(IV)
37. Dipole moment is shown by B) (ii)=<(i)<(iiiy<(iv)
(A) cis-1,2-dichloro ethene (C) (iii)<(i)<(ii)<(iv)
(B) trans-1,2-dichloro ethene (D) (iV)<(ii)<(i)<(iii)
(C) trans-1,2-dichloro-2 pentene 42.  The number of sigma and pi bonds in peroxodisulphuric
(D) Both (A)and(C) acid are respectively
38.  The hybridisation of orbitals of N atom in NO;,NO; () Denes (B) 11and4
) (C) 4and8 (D) 4and9
and NH, are respectively o
43.  Bond angles of NH,, PH,, AsH, and SbH, is in the
(A) sp,sp*,sp° (B) sp*,sp,sp’ order
(A) PH,>AsH,>SbH,>NH,
©) sp.sp’,sp? O) sp*,sp’.sp (B) SbH,>AsH,>PH,>NH,
(€) SbH,>AsH,>NH_ >PH,
(D) NH,>PH,>AsH_>SbH,
Space for Rough Work
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44, Match List | with List Il. Select the correct answer using | 48.  Which of the following is correct ?
the codes given below the list. (A) The number of electrons present in the valence
shell of S in SF is 12.
List I  ListII (B) Therates of ionic reactions are very slow.
(Moleculefion) (Type of hybridisation) (C) According to VSEPR theory, SnCl, is a linear
i NH . Eye molecule.
’ 4 - K4 (D) The correct order of ability to form ionic
B. PCly 2. sp'd compounds among Na*, Mg?* and AI®* is
C. SF6 i3, Sp3 A|3+>M92+>Na+_
D. IF, 4. spid? 49. The d-orbitalinvolved in sp®d-hybridisation is
Codes A) 9. B) d,
d
A B C D (C) 22 (D) dzx
A) 3 2 4 1 50. Chlorine atom, in its third excited state, reacts with
®) 1 2 3 4 fluorine to form a compound X. The formula and shape
C) 23 1 4 of Xare
(D s &> 3 (A) CIF, pentagonal
©) (B) CIF,, tetrahedral
45.  The molecular shapes of SF,, CF, and XeF, are (C) CIF,, pentagonal bipyramidal
(A) different with 1, 0 and 2 lone pairs of electrons on (D) CIF,, pentagonal bipyramidal
the central atom, respectively 51.  Which is a pyramidal structure ?
(B) differentwith 0,1 and 2 lone pairs of electrons on (A) Trimethylamine (B) Methanol
the central e?tom, respectively . (C) Acetylene (D) Water
(C) thesame with 1, 1 and 1 Iong pairs of electrons 52.  Which of the following compound has maximum
on the central atoms, respectively volatility ?
(D) the same with 2, 0 and 1 lone pairs of electrons
on the central atom, respectively OH oH
46. Geometry of SiO;" anionis
(A) tetrahedral (B) trigonal (A) (B)
(C) trihedral (D) pentagonal COOH COOH
47.  In BrF, molecule, the lone pairs occupy equatorial
positions to minimize OH COOH
(A) lone pair-bond pair repulsion only COOH
(B) bond pair-bond pair repulsion only ©€) D)
(C) lone pair-lone pair repulsion and lone pair-bond
pair repulsion
(D) lone pair-lone pair repulsion only
Space for Rough Work
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53. Glycerol is more viscous than ethanol due to 58.  Which of the following is paramagnetic with bond order

(A) high molecular weight 057

(B) high boiling point (A) F, B) H,

C) many hydrogen bonds per molecule

() many hydrog P © N, O o

(D) Fajan’srule .

i . i ) 59.  Which of the following overlaps leads to bonding ?

54.  Unusually high boiling point of water is result of

(A) intermolecular hydrogen bonding ) p-orbital

s-orbital
(B) intramolecular hydrogen bonding N\ .
. . . A T

(C) bothintra and inter molecular hydrogen bonding @

(D) high specific heat
55. Metallic lustre is explained by s-orbital p-orbital

(A) diffusion of metal ions (B) O @

(B) oscillation of loose electrons

(C) excitation of free protons p-orbital p-orbital

(D) existence of bcc lattice © @ @
56. Given are 0,,0,;,0 and O} respectively. Find the @ @

correct increasing bond order

(A) O0,<07 <0¥ <0y

B) 0 <0,<0; <O

(C) 0:<0,<0; <0

60.  What bond order does Li, have ?

(D) O; < OZZ_ < O2 < OZ% (A) 3 (B) 1
57. Informing (i) N, — N; and (ii) O, — O} ; the electrons € 2 (D)

respectively are removed from [MATHEMATICS]

(A) (7"[ 2p O””sz )and(;zor;er ) 61. () How many numbers are there between 99 and

Y § * 1000 having 7 in the units place ?
(B) (72p,orx2p,)and(z2p, orz2p,) (i) How many numbers are there between 99 and
1000 having atleast one of their digitsis 7 ?
(©) (x2p,or x2p,)and(z 2p, or 2p,) (A) 90,253 (B) 90,258
) ) (C) 90,252 (D) 90,352
D) (z2p,orz2p,)and(x2p, orz2p,)
Space for Rough Work
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62. Inhowmany ways can this diagram be coloured subject
. " 1 1 X
to the following two conditions ? 67. |If 8l + o = Tor find x.
(i) Eachof the smaller triangle is to be painted with - '
one of three colours : red, blue or green. (A) 90 (B) 100
(i) No two adjacent regions have the same colour. C) 80 D) 9%
68. The number of six digit numbers, whose all digits are
odd (i.e.,1,3,5,7,9), is
(A) 6° B) 5°
6!
(9] > (D) None of these
(A) 20 (B) 24 2!
(C) 28 (D) 30 69. The sum of all the five digit numbers formed with the
63. In an examination, there are three multiple choice digits 1,2,3,4,5 taken all at a time, is
questions and each question has 4 choices. Number (A) 15(9) (B) 3999960
of waytslin which a student can fail to get all answers (C) 3990000 (D) None of these
correct1s 70. Seven different letters are given. Then the number of
A) 1 (B) 12 ways in which words of 5 letters can be formed such
€ 27 (D) 63 that atleast one of the letters is repeated, is
64. Aparticle from origin in a Cartesian co-ordinate plane 7
is to be carried to point (4,4) such that the movement e (B) 14287
of the point at a line is either along x-axis or along ©C) 5 D) 75
y-axis. One of such way is (0,1), (1,1), (1,2), (1,3), o
(2,3), (3,3), (4,3), (4,4) The total number of such ways 71.  The number of six dlglt numbers that can be formed
is from the digits 1,2,3,4,5,6,7 so that digits do not repeat
A) 70 ®) 8 and the terminal digits are even, is
(C) 2x8! (D) None of these L) ks B) 72
65. If all permutations of the letters of the word AGAIN are () 22 (D) 720
arranged in the order as in a dictionary, what is the np np np
49" word ? 72. If —=——=—"% then
a b c
(A) AAGIN (B) NAAGI
1
(C) IAAGN (D) GAAIN (A) bz — a(b + C) (B) —_t— 3+ —=1
66. Three married couples are to be seated in a row having ¢
six seats in a cinema hall. If spouses are to be seated 2
= D =
next to each other, in how many ways can they be € & =cla+b) B) abc =1
seated ? Find also the number of ways of their seating | 73.  Find the number of arrangements of the letters of the
if all the ladies sit together. word INDEPENDENCE when words begin with | and
(A) 40,140 (B) 48,114 endin B
(C) 45,142 (D) 42,140 (A) 12400 (B) 12420
(C) 12600 (D) 12620
Space for Rough Work
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74. In how many ways can 15 members of a council sit 10 10
along a circular table, when the Secretary is to sit on ©) 5 D) 5
one side of the Chairman and the Deputy Secretary
on the other side ? 80. For a game in which two partners play against two
A) 2x12 (B) 24 other partners, six persons are available. If every
; possible pair must play with every other possible pair,
) 2x18l (D) None of these then the total number of games played is
75. 20 persons are invited for a party. In how many different
ways can they and the host be seated at circular table, (A) 90 B) 45
if the two particular persons are to be seated on either (C) 30 (D) 60
side of the host ? 81.  The number of ways of selecting 8 books from library
(A) 20! (B) 2x18! which_has 9 books .eacfh on Mathematics, Physics,
(C) 18 (D) None of these Chemistry and English is
76. Inhow many ways can 5 boys and 5 girls sitin a circle (A) 156 (B) 166
so that no two boys sit together ? ©) 175 D) 165
1x5] Ix5]
(A) Sl (B) 4bx3t 82. The number of natural numbers smaller than 10* of
©) 5Ix 51 D) (41)x(4!) which all the digits are distinct are
2 2! (A) 5000 (B) 5200
77. In asmall village, there are 87 families, of which 52 (C) 5300 (D) 5274
fargwllrlae;rr?;/(;g :‘:ncﬁlti:sc:rl(ledtfg.el rc];:orsu(;ilf?)?\;zls?st;?:et 83. There are three coplanar parallel lines. If any P points
2f v?/hich at least 18 families must have at most 2 are taken on each of the lines, the maximum number
children. In how many ways can the choice be made ? RS ith vertices at these poills is
A) “C.%C (A) *FC, B) P*(P-1)
18 2
(B) 52C ><35C +52C ><35C +52C (C) P2(4P_1) (D) P2(4P_3)
18 2 19 1 20
84. The number of ways in which 20 rupees can be
C) *C,+¥C,+%C, distributed among 5 people such that each person gets
D) 2C.x*C,+%C x“C atleastX 3, is
18 2 1 19
78.  Acrocodile is known to have not more than 68 teeth. (") 26 (B) 63
The total number of crocodiles with different set of teeth, €) 125 D) 126
are 85. Thenumber of ways of dividing 52 cards amongst four
(A) 68 (B) 68! players so that three players have 17 cards each and
C) 16" D) 68% the fourth player have just one card, is
°C 521
79. The value of %5 , when the numerator and (A) (A71y (B) 2
denominator takes its greatest value, is 501
6 5 € ﬁ (D) None of these
A 37 ®) 33
Space for Rough Work
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86. In howmany ways can¥ 16 be divided into 4 persons | 89. The number of ways in which a team of eleven players
when none of them get less than¥ 3 ? can be selected from 22 players always including 2 of
(A) 70 (B) 35 them and excluding 4 of them is
(C) o4 (D) 192 A) *C, B) *C,
87. Everybody in a room shakes hands with everybody
else. The total number of handshakes is 66. The total C) 'c, D) *cC,
number of persons in the room is
A 11 P B) 12 90. The number of ways in which we can choose a
(A) (B) committee from four men and six women so that the
C€) 13 D) 14 committee includes atleast two men and exactly twice
88. The number of triangles that are formed by choosing as many women as men is
the vertices from a set of 12 points, seven of which lie
on the same line is (A) o4 (B) 126
A) 105 B) 15 (C) 128 (D) None of these
(C) 175 (D) 185
d d
Space for Rough Work
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