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Physics
1. Among the following the least unit for length is
(a) parsec  (b) nanometer
(c) fermi  (d) angstrom
2. The time of flight of a vertically projected stone is 8 s . The position of the stone after 6 s from the ground is
(Acceleration due to gravity = 10 ms~2)
(a)20m  (b) 60 m
©)75m (d)40m
3. A stone thrown with velocity ' u ' at angles ' 0 ' and (90° — 0) with the horizontal reaches to maximum
heights H; and H; respectively. Its horizontal range is

(a) 4y (b) 21, 1,
(©) 2/ 1 @[l

4. Two vectors of same magnitude act at a point. Twice the product of the magnitudes of two vectors is equal
to the square of the magnitude of their resultant. The angle between the two vectors is
(a) 60° (b) 30° (c)90° (d) 120°

5. Acar of mass 1500 kg is moving with 20 ms™
seconds, then the retarding force is
(a) 9000 N (b) 6000 N
(c) 12000 N (d) 3000 N

6. A body is made to move up along an inclined plane of inclination 30° and the coefficient of friction is 0.5,
then its retardation is (g - acceleration due to gravity)

@(F)e  ©(5)e
) @)

7. A machine gun fires 300 bullets per minute each with a velocity of 500 ms™. If the mass of each bullet is 4

1 velocity. If the breaks are applied it comes to rest in 5

g , the power of the machine gun is
(a) 3.6 kW (b) 3 kW
(c)54kW (d)2.5kW

8. A body falls freely from a height of 100 m on to the ground and rebounds to a maximum height of 36 m
after collision. The coefficient of restitution between ground and the body is
(a)0.4 (d) 0.36
(c) 0.6 (d)0.5

9. A force of (21 + 3§+ 4i()N acts on a particle whose position vector with respect to the origin of the
coordinate system is (6i + bj + 12k)m. If the angular momentum of the body is constant, the value of ' b '
is

@6 @MY ((©I12 (d)3

10. The range of a projectile of weight W is R . The average torque on the projectile between the initial and
final positions P and Q about the point of projection is

v

P R Q
()=~ ()5

ORL (d) WR
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11. Two springs A and B fixed at the top and are stretched by 8 cm and 16 cm respectively, when loads of 20 N
and 10 N are suspended at the lower ends. The ratio of the spring constants of the springs A and B is
(a)1:1 (b) 2:1
(c)3:1 (d)4:1

12. The amplitudes of a damped harmonic oscillator after 2 and 4 seconds are A; and A, respectively. If the
initial amplitude of the oscillator is A, then

(@)A1 =Ag Ay (b) Az =Ap Ay
(© A =ALA; (d)A; =222

13. The value of acceleration due to gravity at a height of 4R from surface of earth is (R is radius of earth

and acceleration due to gravity on the surface of the earth =10 ms~2)
(a) 0.2 ms™2 (b) 0.3 ms™2
(c) 0.4 ms™2 (d)3ms™2

14. The maximum possible height of a mountain on earth is approximately
(elastic limit of mountain rock = 30 x 10’ Nm™2, average density of mountain rock = 3 x 103kgm 3, g =
10 ms~2),
(@)9km (b) 10km
(¢)12km (d) 8.8 km

15. A person of height 1.65 m is standing upright. The additional external force required by blood vessel of
length 1 cm , diameter 1 mm at feet to balance the pressure compared to similar blood vessel in head is
(Density of blood = 1.1 X 103 kg m 3, g = 10 ms?)
(a)0.57N (b)S5.7N
() 1.85N (d)3.14N

16. The specific heat capacity of a copper block of mass M is ' s '. If the mass of the copper block is doubled, the
specific heat capacity will be

@2s  B)I ©s (@ \E s

17. 2 moles of a monatomic gas requires heat energy Q to be. heated from 30°C to 40°C at constant volume.
The heat energy required to raise the temperature of 4 moles of a diatomic gas from 28°C to 33°C at
constant volume is

@2Q M © @

18. A block of steel of mass 2 kg slides down a rough inclined plane of inclination of sin~! (g) at a constant

speed. The temperature of the block as it slides through .80 cm , assuming that the mechanical energy lost is
used to increase the temperature of the block is nearly (Specific heat capacity of steel = 420Jkg=! K~! and
Acceleration due to gravity = 10 ms~2)
(a) 0.0190°C (b) 0.0114°C
(c) 0.0152°C (d) 0.0952 °C

19. Isothermal bulk modulus of a gas at a pressure P is ( y - ratio of specific heat capacities of the gas)
@y O ©P @3

20. A vessel of volume 10 liters is filled with H, gas. The total average translational kinetic energy of its
molecules is 4.5 X 10 J. The pressure of hydrogen in the vessel is
(a) 3 x 10°Nm~2 (b) 30 x 10°Nm?2
(c) 30 X 10*Nm™2 (d) 3 X 10*Nm™2

21. Small amplitude progressive wave in a stretched string has a speed of 100cms™
The phase difference between two points 2.75 cm apart on the string, in radians, is

@0 O  ©F @F
22. Blue colour of the sky is due to

1, and frequency 100 Hz .
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(a) reflection of light (b) refraction of light

(c) diffraction of light (d) scattering of light

23. The property of light which cannot be explained by Huygen's construction of wavefront is
(a) Refraction (b) Reflection

(c) Diffraction (d) Origin of spectra

24. The electric field ( Ein NC! ) in a region is given by E = 31 + 5i. The net electric flux through a square
area of side 2 m parallel to y — z plane is

(a) 3NC™! m? (b) 6NC™1 m?

(c) 12NC~1 m? (d) 24NC™! m?

25. Two thin conducting concentric shells of radii R and 2 R are shown in the figure. The outer shell carries a
charge +Q and the inner shell is neutral. Then the correct statement/s is

(a) When the switch is closed, the potential on the inner shell becomes zero

(b) With the switch closed, the charge on the inner sphere is %

(a) (a) and (b) are correct

(b) (a) is correct, (b) is wrong

(c) (a) is wrong, (b) is correct

(d) (a) and (b) are wrong

26. Two square - shaped metal plates of side 1 m, kept 0.01 m apart in air form a parallel plate capacitor. It is
connected to a battery of 500 V . The plates of the capacitor are then immersed in an insulting oil by
lowering the plates vertically with a speed of 0.001 ms~1. If the dielectric constant of the oil is 11, then
current drawn from the battery during this process is

(a) 4425 X 107° A (b)4.425x 1075 A

(c) 4425 x 107° A (d) 4.425x 1072 A

27. When a resistance R is connected across a cell, the current is I, and if the resistance R, is replaced by R,
the current is I. Then the internal resistance of the cell is

@, O,
[1R;—I3Rg LRy—I;Ry
() 1,1, (d) Ii-1;

28. Charge passing through a conductor of cross-section 0.3 m? is given by q = (3t2 + 5t + Z)C where ' t'is

in seconds. The drift velocity at t = 2 s is (Concentration of electrons in the conductor = 2 x 102°> m~3)
(a) 0.77 x 107> ms~?!
(b)0.93 x 107> ms~*
() 1.77x 1075 ms™?!
(d)2.08 x 107> ms™?*
29. A magnetic field intensity at the centre of a circular wire of radius 0.1 m carrying a current 0.2 A is
(@2t x10°T (b)mx1077T
()1077 T (d)4mx 1077 T
30. A wire is first bent in the form of a circular coil of 5 turns and the same wire is then bent in the form of
another circular coil of 10 turns. If same current is passed in both the coils, then the ratio of the magnetic
fields at their centres is
(2)1:8 (b)1:1
(c)1:2 (d)1:4




(GP JRRPSSURUNESRY ol ANDHRA PRADESH EAPCET PYQs
— edu ndhra Prades K

31. A solenoid has a core of a material with relative permeability 400 . The -windings of the solenoid are
insulated from the core and carry a current of 4 A . If the number of turns is 500 per metre, then the
magnetizing field is
(a) 2m x 103Am™! (b) 1 x 103Am™1
()4 x 103Am™1 (d) None of these

32. In an ac generator, if coil of N turns and area A is rotated at U revolutions per second in a uniform
magnetic field B, then the motional emf produced is equal to
(At t = 0 s, the coil is perpendicular to the field)

(a) NBA (2mv)sin(2mvt)
(b) NBA%(2mtv)sin(2mv)
(c) N2 B2 A%(2mtv)sin(2mt)
(d) NBA (4mtv)sin(2mvt)
33. The frequency of ac at which 16 F capacitor and % mH inductor will have same reactance is

(a) 1kHz (b) 1.25kHz
(c) 1.5kHz (d) 2 kHz
34. The average power output of a point source of an electromagnetic radiation is 1080 W . The maximum
value of the rms value of the electric field at a distance of 3 m from the source is
(a) 20Vm~1(b) 40Vm™!
(c) 60Vm~1(d) 90Vm™1
35. The velocity of a particle A is 3 times the velocity of proton. If the ratio of the de Broglie wavelengths of the
particle A and the proton is 3: 2, the mass of the particle A is (m, — mass of proton )
@=m,  (b)3m,
©=m,  (d)im,
36. The transition of an electron in hydrogen atom that emits a photon whose wavelength lies in the ultraviolet
region of the electromagnetic spectrum is
(a)5—-4 (b)4-3
©)3-2 (d2-1
37. The relation between the mean life - time T and the half -life time T; /, of a radioactive substance is
(a) Ty, = tloge 2 (b) Ty /2 = tlogyp 2
©Typp=1 (d) Ty /2 = 2tlog, 2
38. A p-n junction diode is reverse biased with a voltage of 8 V . If the resistance of the diode is 4 x 107 Q, then
the reverse saturation current is
(a)32uA (b)2uA
(c)0.2pA (d)0.5pA
39. In a p-n-p transistor
(a) emitter is heavily doped and collector is moderately doped.
(b) emitter is moderately doped and collector is heavily doped.
(c) both emitter and collector are heavily doped.
(d) both emitter and collector are moderately doped.
40. A carrier wave of peak voltage 15 V is used to transmit a message signal. If the modulation index is 60%,
then the peak voltage of the modulating signal is

(a)3V (b)6V
)9V @12v
Chemistry

41. Vijayawada FM radio station broadcasts at frequency of 103.4 MHz . The wavelength of the corresponding
radio waves (in m) is
(a) 2.90 (b) 29.0
(c)9.20 (d) 92.0
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42. The minimum number of quantum numbers required to specify an orbital in an atom is
(a)1 ®4 (©2 @3
43. Consider the following two statements
Statement I: Among Mg, Al, Mg?*, AI3* the one having smallest size is AI3*
Statement II: Eu is having exceptionally high atomic radii among lanthanide elements
The correct answer is
(a) Both statements I and II are correct
(b) Both statements I and II are not correct
(c) Statement I is correct but statement II not correct
(d) Statement I is not correct but statement II is correct
44. Identify the pair of elements with the highest and lowest electronegativity respectively
(a) K and Rb (b)Iand F
(c) F and Fr(d) Fr and Li
45. If the bond order in C; is ' x ' then the bond order in B, and O,, respectively are

(a) %x, 2x (b)) x,x
(©) %x, x  (d)x2x
46. Identify incorrectly matched set from the following
(a) Molecules with incomplete octet- BeH,, BCl;
(b) Polar molecules- BF;, CCl,
(c) Molecules with expanded octet- PCls, SF¢
(d) Odd electron molecules- NO, NO,,
47. An ideal gas ( X ) present in a vessel of volume VL exerted a pressure of 16.4 atm at 200 K . What is its
concentration in molL™! ? (Given R = 0.082 L atm mol -1 K1)
(a) 0.50 (b) 0.25
(c) 1.00 (d) 1.50
48. A 100 L cylinder containing H, exerted a pressure of 4 atm at 300 K . It was accidentally
opened and some H, was escaped. When it was closed, it exerted a pressure of 3 atm at 300 K The number of
moles of H, remaining in the cylinder is equal to (Assume H, as an ideal gas; R = gas constant)
@5 MR (©x (@2R
49. Observe the following reaction
Cl;(g) + 20H (aq) —» Cl0O™(aq) + Cl" (aq) + H,O(1)
Identify the correct statements about this reaction
(I) Cl,( g) is oxidized to C10™ (aq)
(ID) Cl,( g) is oxidized to C1” (aq)
(IID) Cl,( g) is reduced to C10~ (aq)
(IV) Cl,( g) is reduced to C1™ (aq)
The correct answer is
(a) I, IV only (b) I, I only
(c) L 1L, IV only (d) 1L, III only
50. If the standard enthalpy change (ArHe) for a certain reaction at 298 K and constant pressure is -1860 kJ

mol ~1, the standard entropy change (A Se) of the same reaction is —550 ] K~! mol~1, which one of the

sys
following statements is correct? '
(@) (Agys S®) + Ay S® = —7692 J mol~* K2, the reaction is spontaneous
(b) (Asys Se) + Ay S® = —5692 ] mol~! K1, the reaction is non-spontaneous
(c) (Asys Se) + Agyr S® = 45692 ] mol~! K1, the reaction is spontaneous
(d) (Asys Se) + Ay S® = 47692 ] mol~! K1, the reaction is non-spontaneous

51. If the standard enthalpy change (ArHe) for reaction H,( g) + Bry (1) - 2HBr(g) is -72.8 kJ , the standard
enthalpy of formation (AfHe) of HBr(g) (ink]mol_l) is
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(a)-36.4 (b)+36.4
(c)-18.2 (d)-18.2
52. At T(K), the equilibrium constant for A(g) = B(g) is 10~2. If rate of forward reaction is
0.025 mol L=! s~1, The rate of backward reaction (in molL™! s~1) is
(a) 4 x 101 (b) 2.5 x 107*
(c) 2.5%x 1072 (d)5x1072
53. One mole H,0(g) and one mole CO(g) are taken in 1 L flask and heated to 725 K . At equilibrium, 40% (by
mass) of water reacted with CO(g) as follows

H;0(g) + CO(g) = Hz(g) +CO;(8)
Its K, value is

(a) 0.444 (b) 2.220
(c) 0.222 (d) 4.440
54. The O — H bond length in H, 0 in gas phase is
(a) 95.7 pm (b) 90.2 pm
(c) 104.5 pm (d) 115.5 pm
55. Which of the following alloys are correctly matched with their uses?
(i) Li/Mg armour plates

(i) Cu/Be high strength springs
(iii) Mg/Al  aircraft construction
(a)i,iionly  (b)ii, iii only
(c)i,iiionly  (d)i,ii,iii

56. Match the following
List I List IT

(Group 13 | (metallic
element) radius, pm)
(A) | AL D 135
(B) | Ga (I) | 143
(©) | In (1) | 170

(D) | TI av) | 167

The correct answer is

(a) A-1, B-11, C-1V, D-1II

(b) A-I1, B-1, C-1V, D-111

(c) A-1IL, B-1V, C-I1, D-1

(d) A-I1, B-I, C-111, D-IV

57. Choose the acidic oxide from the following
(a) CO (b) GeO
(c) SnO (d) PbO

58. In the Kolbe electrolysis of sodium propanoate, the products X and Y are formed at respected electrodes.
What are X and Y ?
(a) X = CH3; — CH, — CH, — CH; at Cathode; Y = H, at Anode
(b) X = CH; — CH, — CH;3 at Cathode; Y = H, at Anode
(¢) X = CH; — CH, — CH, — CH; at Anode; Y = H, at Cathode
(d) X = CH; — CH3 at Anode; Y = H, at Cathode

59. Which of the following molecule is not aromatic?

@
©

)

(a) )
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(c) (d)
60. An example for network solid is
(a) SiO, (b) MgO
(c) CaF, (d)ZnS
61. 20 mL of 0.1 M HCl is added to the 30 mL of 0.1 M NaOH . To this solution extra S0 mL of water was
added. What is the molarity of the final solution formed?
(0.1 M (b)0.01 M
(c)0.5M (d)0.05M
62. The molarity of one molal glucose solution having density of 1.2 g/mL is
(a)0.101 M(b) 1.01 M
(c)2.01 M (d)0.001 M
63. The conductivity of a solution containing 2.08 g of anhydrous barium chloride in 200 mL solution is
6 x 1073 ohm ~! cm~1. The molar conductivity of the solution (in ohm-1 cm? mol™1 ) is x x 10%. The
value of X is (Atomic mass of Ba = 137,Cl = 35.5)
(a) 1.2 (b)2.4
(c)3.6 (d) 3.0
64. For the reaction A + B — C, the following data were obtained
Exp [Initial concentration Initial rate

[A]M [B] M (M min - 1)
1. 0.1 0.1 1.0 x 1074
2. 0.1 0.3 9.0 x 10+
3. 0.3 0.3 2.7 x 10°
The order of reaction with respect to A and B are respectively
(a) 1,2 (b) 2,1

(¢)1.5,1.5 (d)0,3
65. The correct statements about Zeolites are

(I). They are good shape selective catalysts

(IT) They contain Al-O-Si framework

(IIT) They are not found in nature

(IV) They are used as catalysts for cracking hydrocarbons, in petrochemical industry
(a) I & Il only (b) I & 11T only

(c) I & IV only (L &IV only

66. Which of the following is not the application of adsorption?

(a) Use of SiO, gel for removing the moisture
(b) Use of coconut charcoal to separate inert gases
(c) Use of Al, 05 to separate the components of organic mixture in chromatography
(d) Use of CaCl, for removing the moisture
67. How many of the following can be purified by using zone refining method?
Ni, B, Ti, In, Ge, Mn, Ag, Si, Ga
@4 ®S @6 (@7
68. For ozone molecule consider the following
(A) It is a linear molecule with bond angle 180°
(B) It is an angular molecule with bond angle 117°
(C) The bond lengths of both O — O bonds are same
(D) With respect to oxygen it is thermodynamically more stable
The correct options are
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(a) (B), (C)only  (b) (A), (B) only
(c) (B), (D) only  (d) (A), (D) only
69. From the list given below, the number of lanthanides which exhibit +4 state in their oxides is Pr, Nd, Pm,
Sm, Eu, Gd, Th, Dy
(a)5 4 ()6 (d)2
70. Given below are two statements
Assertion (A): All Cu (IT) halides are known except the iodide
Reason (R): Cu?* oxidizes I"to I,
The correct answer is
(a) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(b) Both (A) and (R) are correct and (R) is the correct but (R) is not the correct explanation of (A)
(c) (A) is correct but (R) is not correct
(d) (A) is not correct but (R) is correct
71. Monomers of nylon 2-nylon 6 are

(a)

1{2N/\ CO,H , HyN -~~~ CO,H
(b) o7
H,N“"N COH , H,N~S -~~~ CO,H
(c)
”:N/\/C():Il s NS~~~ CO,H
(d)

72. Given below are two statements
Assertion (A): Hydrolysis of DNA does not form equal number of A and T; G and C
Reason (R): In DNA adenine forms hydrogen bonds with thymine and cytosine forms hydrogen bonds with
guanine
The correct answer is
(a) Both A and R are correct and R is the correct explanation of A
(b) Both A and R are correct but R is not the correct explanation of A
(c) A is correct but R is incorrect
(d) A is incorrect but R is correct
73. The structure of Gly-Ala is

: H
H

(a) O

HZN/\n/ \(C02H

HZNJ\‘( \[cozH
(d)

74. The group present in prontosil is
(a) - N=N- (b) —As = As —
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—C—NH— 2
NH >C=N /(_,N
¢ ©O (d) '
75. The optically inactive compound from the following is
(a) 2-Bromopropanal
(b) 3-Bromopropanal
(¢) 3-Bromo 2-iodopropanal
(d) 2-Bromo 3-iodopropanal
76. Which of the correct option for the following reaction?

2 Na / Dry ether
2CH;CH,Br - ?

(a) Wurtz reaction; CH;CH,CH,CH3

(b) Wurtz-Fittig reaction; CH;CH,CH,CH;

(c) Wurtz reaction; CH;CH,CH,CH,CH;

(d) Wurtz-Fittig reaction; CH;CH,CH,CH,CH;

77. The number of products obtained in the following reaction is
O

0
NaOH
—_—
/U\ H + A

@l ®3 (2 (@4
78. What are ' X ' and ' Y ' respectively in the following reactions?
OH™ NaBH,4
C¢H5;CHO + CqH5COCH; —» X - Y
293 K major
(a) C¢H5COCH = C(CH3)CgHs, C¢HsCH,CH,COCgH5
(b) CcH5COCH = C(CH3)C¢Hs, CgHs = CHCH(OH) CgHs
(c) C¢H5CH = CHCOCg¢H;5, C¢HsCH = CHCH(OH) CgHs.
(d) CgH5CH = CHCOCgHs, CH5CH,CH,COCgH;5
79. Which of the following is used in perfumery?
(a) Esters of benzoic acid
(b) Ethanoic acid
(c) Methanoic acid
(d) Sodium benzoate
80. Arrange the following in increasing order of their boiling points

N- Butan | N,N — dimethyl
Ethylethan amine | Ethanamine
amine
| 11 111
(aUI>10>1 GII>1>11
clI>1>1 (dII>I1>11
Mathematics
81. If f(x) = x3 — x and g(x) = sin 2x, then f (g (%)) =
3
() 0 b1 (-7 @2

82. Forx € Riff(x) = [logqg (%), then the domain of
fis
S CIRCICH
(©[0,1]  (d)(0,1]
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83. LetA=|-6|,B=({0 -1 8 |JandX= <y>
8 6 -1 0 A

If D = [aBy]" is the solution of XTBT = AT, then DTA =
(@0 ®4 (-2 (d6

[0 1 1] " b+c c—a b-a

84.IfS=(1 0 1 andA——c—b c+a a-bj

110 b—c a—c a+b
a 0 0 a
(a) [0 b 0] (b) [O 0]
0 0 c 0 C
a 0 0 a b C
(c)Z[O b 0] (d) [b C a]
0 O_C0 0c z-_al b 0 i
i — i
85.1fA_[0 _i],B—[l O]andc_[i 0],then
(a) A2 + B2 + C? = 3 A?2 B2C?
(b) A% + B2 + C2 = 3ABC
(c) A2+ B2+ C%2 =3I
(d) A2 + B% + C2 = 2ABC
86. 1Ifz; =(2,—1)andz, = (6, 3),thenamp(lzz)=

then SAS™1 =

N |-

+Zz
31 -1 (1 T -1 (1
(a) 2 tan (Z) (b) Ztan (Z)
L -1(1 T -1(1
(&)X +tan (3) (d) T +tan" (3)
87. The number of all possible solutions of the equation z3 + Z = 0 is
(a) 4 ®5 (©3 (@6
88. [V2(cos 56°15' +isin 56°15")]" =
(a) 1 (b) i
(c) 16 (d)161

89. (1 +1)2024 + (1 — )20 =
(a) —21012 (p) 21013
(c) 22024 (d) —21012
90. If the values of k for which the equation x + 2(k + 2)x + 6Kk + 7 = 0 has equal roots are k; and k,, then
ki +Kk3 =
(a) 8 (b)9 (c)10 (d)12
91. If (3 + 2vV2)' ™4 + (3 — 2v2)¥ 4 = 6, then x* + x% + 5 =
(a)-30 (b) -35 (¢)30 (d)35

92. If the equation x* + ax3 + bx? + cx + d = 0 has three equal roots, then that root is
6c—ab ab-6¢

( )8b 3a2 ( )8b+3a2
6c—ab 6c—ab
( )332 4b ( ) 3a2-8b

93. If -1 is a twice repeated root of the equation a(X3 + XZ) +bx+c=0,thena:b:c =
(a):—1:1 (b)—-1:1:1
©)1:1:-1(d)1:1:1

94. If C; stands for "C;, then

C 2xC 3xC nxC
-1 + 2 + 3 4ot n
Co Cq C; . Cn-1
(a) Zﬂ=1k2 (b) ZE=1 2
(©) ZE:le (d) ZE=1k
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95. If the number of diagonals of a regular polygon of n sides is 104 , then n =
(a) 19 )16 (c)13 (d) 11

-1

96. If (2 — 5x)5 = ay + a;X + a;x> + -, then:—: =
1 2
(a) 5 (b) —3
(©) -3 (d)3
97. The number of natural numbers less than 10000 which are divisible by 5 and that no digit is repeated in the
same number, is
(a) 802 (b) 602
(c) 702 (d) 1106
98. A team of S students is to be selected from 12 students. If two particular students are to be included in that
team, then the number of ways that such team can be selected is
(a) 792 (b) 180 (c) 120 (d) 90
99. sin21°cos 9° — cos 84°cos 6° =

1 1 3
@l O ©; @3
100. If1++v1+a=(1++v1-a)cotaandO <a< 1,thensin4a =
(a)a (b)2a (c)3a (d)4a
T cos A+cos3A+cos 5A+cos 7A
101 A=, then - S nSATSIn7A
(a)V3 (b) 243
1 2
(c) N (d) NG

102. Ifsec(0 + «),sec O and sec(® — a) are arithmetic progression, then sin? 0 =
(a). cosa (b) 2cosa
(¢c) —2cos a(d) —cosa

103. Ifcosa+ cosf = a and sin a + sin 3 = b, then match the items given in List - A with those of their
values in List-B

List-A List-B

(I) tan (%B) = (a) 2

(1) cos (ot + B) = ®) 7

(IID) sin(a + B) = ©)

W) tan@+f= @ j};ﬁ}
© 5

(a) (I) = (a), (1) = (), (1) = (d), (IV) = (¢)
() (D = (), (I) = (c), (II)) = (b), (IV) = (e)
() (D = (a), (ID) > (d), (III) - (c), (IV) - (b)
(d) () = (a), (I) = (d), (1I) = (b), (IV) = (¢)
104. If a = log.(2 +/3), then
cosha sinh a _
1 —tanha+ 1-cotha _
(@)4+2V3  (b)7+4V3
Op= @2 +3
105. In A ABC, ifcot%:cotg:cotg =3:7:9, then a:b: ¢ =

(a)8:6:5 (b)5:6:8
(c)10:8:5 (d) 5:8:10
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106. In A ABG, if l, L and L are in arithmetic progression, then ry:r =

(a) 3:2 (b) 2:1
(c) 1:3 (d)3:1

107. If P4, P, and P3 are the lengths of the altitudes drawn. from the vertices A, B and C of A ABC

respectively’ then cosA + cosB + cosC _

Py Pz P3
A
@z MR (@©F @z
2x%45x+6 _ a b

108. If 2 - xiz (x+2)2+ﬁ,thena-b+b-c+c-a=

(a)28 (b)14 (c)-10 (d)-8

109. 3 and b are two vectors such that @ is not parallel to b. If p = (x + 2y + 3)a+ (5x —y + 2)b and G =
(2x + 3y + 5) @+ (x — 5y — 2)b are two vectors such that p = 2q, then x — 2y =
(a)3 ®2 (c)-2 (d)-3

110. 3i—2j— i(, —2i—j+ 3k and —i + 3j — 2k are the position vectors of the vertices A, B and C of a A
ABC respectively. If H is its ortho center, then HA + HB + HC =.

(a) 2SA (b) 0
(c) 2AB di+j+k

111.  Let 1; be the plane determined by the vectors i + 2j and 3j — 2k. Let 1, be the plane determined by
the vectors j + 2k and 3k — 2i. If @ is the angle between m; and 1, then cos 0 =
(a) 52 )~
©-35 @
112.  Ifd = 2i + 3j,b = 3j + 4k and & = 51 + 4k are three vectors, then a vector which is perpendicular to 2
and b x ¢ is
(a) 451 — 30j + 15k
(b)31—2j+k
(c) —301 + 20j + 4k
(d) —451 + 30§ + 4k
113. Let OA = 2i— 3j+ k,OB=1i-— 4j — 3k and 0C = -3i+ j + 2k be the position vectors of three points,
A, B, C respectively. If G is the centroid of triangle ABC , then BC? + CA? + AB? + 9(0G)? =
(a) 162 (b) 156
(c) 144 (d) 132
114.  The variance of 20 observations is 5 . If each one of the observations is multiplied by 2 , then the
variance of the resulting observations is
(a) 40 ()80 (c)20 (d) 10
115.  If two subsets A and B are selected at random from a set S containing n elements, then the probability
that ANB=¢and AUB =8, is
(@) 55 (b) 2"

(©) () g

116. In a game, a pair of dice is rolled 24 times. If a person wins the game by not getting 6 on both the dice in
any one of the 24 rolls, then the probability that a person wins the game is

@@ o)
@ @@
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117. Bag B, contains 4 white and 2 black balls. Bag B, contains 3 white and 4 black balls. A bag is chosen at
random and a ball is drawn from it at random, then the probability that the ball drawn is white, is

1 42 33 23
(@) b3, ©L; D

118.  If four dice are thrown simultaneously, then the probability that none of the dice shows the number 1
on its face, is

625 125

() 1296 (b) 648
1250 625

(©) 1256 (d) 355

119.  The range of a random variable X is {0,1,2}. IfP(X = 0) = 3C3,P(X =1) = 4C—10C% and P(X =
2) = 5C — 1, then the value of C is

2 1 5 4
(a) 5 b3 ©3 (D3
120.  If eight coins are tossed simultaneously, then the probability of getting at least six heads is
37 37 37 37
(@), (b) o5 ©) 5 D5

121.  The locus of a point which is at a distance of 2 units from the line 2x — 3y + 4 = 0 and at a distance of
v/13 units from a point (5, 0) is
(a) 8x2 + 12xy + 56x — 24y + 84 = 0
(b) 12xy — 5y%2 — 56x+ 24y + 84 =0
(c)8x% 4+ 12xy + y? — 56x+ 24y + 84 =0
(d) 8x2% + 12xy — 7y? — 56x + 24y + 84 = 0
122. The combined equation of the lines passing through the point (3,4) and each making an angle 45° with
thelinex+y+1=0is
(a)xy—4x—-3y+12=0
by Bx—2y—1)(x—2y+2)=0
) Bx+2y—-17)(x+2y—11)=0
(dxy—4x+3y+12=0
123.  The equal sides of an isosceles triangle are given by equations 7Xx —y+3 =0 andx +y — 3 = 0. If the
slope m of the third side is an integer, then m =
(a)-3 ®3 (©4 @-1
124. In A ABC the coordinates of the vertex A are (—3,1). If the equation of the median through B is 2x +
y — 3 = 0 and the equation of the bisector of angle C is 7x — 4y — 1 = 0, then the equation of the side BC is
(a)7x—3y=6 (b) 18x—y =49
() 15x+y =50 ddx—y=7
125.  If the lines given by (x? + y?)sin® a = (xcos a — ysin a)? are perpendicular to each other, then
sin? a + tan? a =

15 3 7
@2 ®0 ©F @=
126.  If the area of the triangle formed by the lines y — x + c and 2x% + 5xy + 3y = 0 is % sq. units, then

CcC =
(a) £1 (b) £V2
(c) £3 (d) V3

127.  If the line passing through the points (5,1,a) and (3, b, 1) crosses the YZ plane at the point (0, %,_713),

thena+b=a+b=
(a) 12 ® 10 ()8 (d)4

128. A ABCis formed by A(1,8,4),B(0,—11,4) and C(2,—3,1). If D is the foot of the perpendicular drawn
from A to BC, then the coordinates of D are

(a) (—4,5,2) (b) (4,-5,2)

(c) (4,—5,-2) (d) (4.5,-2)
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129. The distance between two parallel planes ax + by +cz + d; = 0, ax + by + cz + d, = 0 is given by
|d1—da|

A =0and 2x — y + 2z +p = 0 respectively, then the maximum value of A 4+ p is
(a) 15 b)S5 ()13 (d)9

130.  Let S be the circumcircle of the triangle formed by the line X — 2y — 4 = 0 with the coordinate axes. If
P(—2,—4) is a point in the plane of the circle S and Q is a point on S such that the distance between P and Q
is the least, then PQ =
(a) 5V5 (b)5++5
(©) 13 ++/5 (d)13 —+/5

131.  If the coordinates of point of contact of the circles x* + y> —4x+ 8y + 4 =0and x* + y? + 2x =0 is
(a,b), thena + 2b =
(a) -1 ®-2 ()0 @1

132.  If the chord of contact of the point P(h, k) with respect to the circle x? + y? — 4x — 4y + 8 = 0 meets
the circle in two distinct points and it also makes an angle 45° with the positive X -axis in the positive
direction, then (h, k) cannot be

5 3 5 7

@(E3) ©63)
() (3,1) (d) None of these

133.  The equation of the pair of tangents drawn from the point (1, 1) to the circle x> + y% + 2x + 2y + 1 =
0is
(a)3x2 —8xy +3y2 —2x—2y+6=0
(b) 11x? —8xy + 11y2 —4x—4y— 6 =0
(c)3x? —8xy+3y? +2x+2y—2=0
(d)x?—4xy+y?+x+y=0

134.  Let the circle S = x? + y? + 2gx + 2fy + ¢ = O cut the circles x* + y? — 2x + 2y — 2 = 0 and x? +
y? + 4x — 6y + 9 = 0 orthogonally. If the centre of the circle S = 0 lies on the line 2x + 3y — 2 = 0, then
2g+f=
(a)c b)c+f
(c)2g—c (d)c—f

135.  Let the equation of the tangent at a point P on the parabola x> —4x — 4y + 16 = 0be 2x —y — 5 = 0.
If the equation of the normal drawn at P to this parabola is ax +y + ¢ = 0, then ac =
(a) -20 (b)20 (¢)5 (d)-5

136.  Let x? + y? = 20 be the director circle of an ellipse E whose major axis is X -axis and minor axis is Y -
axis. If the length of the latus rectum of E is 2 , then the distance between its foci is
(a) 45 (b) 4V/3
(c) 42 (d)3

137.  If O is the acute angle between the tangents drawn from the point (2, 3) to the hyperbola 5x* — 6y? —
30 =0, then tan @ =

@ B ©F @3

2 2
138.  The difference between the focal distances of any point on the hyperbola X—Z — y—z =1is6.If (V13 k) is
a b

. If the plane 2x — y + 2z + 3 = 0 has the distances % and g units from the planes 4x — 2y + 4z +

an end point of a latus rectum of this hyperbola, then k =

(a) £ (b) %5

(c) 9 (d)£3
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1+6x—3x% x<1

x+log,(b?+7), x>1

(a) 1 (b) 0

(c) 5 (d) £2
140.  Let f(x) be a real valued function. If f'(x) is a constant for all x € R, f(0) = 2 and f'(0) = 1, then

(a) f(x) is not continuous on R

(b) f(x) is continuous at x = 0,1,2 and 3 only

(c) f(x) is continuous only on [0, o)

(d) f(x) is continuous on R

139. Iff(x) = { is continuous at all real x , then b =

. - X
sin xX—sin;

2, x<0
141. Iff:R — R defined by f(x) = \/ﬁ{-\/ﬁ is continuous on R, then f(0) =
T’ x>0
(a) %2 (b) 3/2
(o)1 (d)-1
142.  If f(x) is a differentiable function, f'(x) > 5Vx € [2, 6], f(2) = 4 and f(3) = 15, then a possible value
of f(6)

(@) =24 (b) lies between 4 and 15
(c)<15 (=5
143. Iff(x) = Vx + sinx, then all the points of the set {(x, f(x))/f'(x) = 0} lie on

(a) a circle (b) a straight line
(c) an ellipse (d) a parabola
2
144.  Ify =“E% then the value of x? 33 + 3x X + y at the point (V/e, V) is
(a0 M1 (c)e (d)2e

145.  Let f(x) be a differentiable function, A(0, &) and B(8, ) be two points on the curve y = f(x). Given
f(0)=2andf'(4) = _73. If the chord AB of the curve is parallel to the tangent drawn at the point (4,f(4)),
then =
(a) -4 b)-6 (©2 (d)8

146.  If the tangent drawn to the curve y = x
with the positive direction of X - axis, then the set of all possible values of ' a' is

@R—(-V3,¥3)  (b)[-33]

(c) R (d) (-V3,¥3)

147.  The number of points on the cure y = 2t + 3t — 5 and x = t3 — 4t? — 3t such that the normals drawn
at them on the curve are parallel to X -axis is
(a) 1 b4 (©3 (@2

148. IfA = {x/9x = x? + 20} and f: A - R is defined by f(x) = 2x3 — 15x% + 36x — 48, then the maximum
value of f(x) is
(a)-20 ®7 ()20 (d)-16

149, 1f [ (35555) dx = Ax + Blog| (9> — 4)| + C, then (A, B) =

9eX—4eX

3 -
%)

@ (55) ©

&
@G5 0659

150. Iff(x)= [ and f(v/2) = 0, then f(0) =

3 —ax? + x + 1 at each point x € R, is inclined at an acute angle

(x 2+2)
TT
@) ;5 (b) ﬁ
—Tt T
© 3z @3z

151. f eX (2+sin2x) dx =

1+cos 2x
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(a) e*secx + C (b) e*tanx + C

(c) e*cotx + C (d) e*cosecx + C

152. IflI= f_aa (x* — 2x?)dx, then I is minimum at a =
(a) 2 (b) —V2
© V2 (d)-2

. . % (sinx)ﬁdx _ T
153.  Assertion (A): [ ¥ T cos 12

Te (=
Reason (R): [+ (X):(—)E)ZX) = %
6

(a) A is true, R is true and R is the correct explanation of A.
(b) A is true, R is true but R is not the correct explanation of A
(c) Ais true, R is false

(d) A is false, R is true

154.  If [x] is the greatest integer not exceeding x, then

15
f x2[x]dx =

-0.5
@@= b (©2 ==

155. Osonv1 — cos 2xdx =
(a) —100V2 (b) 100v2
(c)50v2  (d) —50v2

x345

156, Iff(x) = >—=and | P () dx = [, (F(X) + g(x))dx, then g(x) =

5—x3 5+x3
(a) V12—-x (b) B (\/12+x)

—x3 3
©Fm (@) F=
157.  The area (in sq. units) bounded by the curves x* = 9y, (x — 6)? = 9y and the X-axis is
(2) 0 ®1 (2 (d4
158.  The substitution X = vy converts which one of the following differential equation to an equation

solvable by variable separable method?
(a) (y? — 2x%y)dx = (x* — 2x*)dy
(b) x2dy — ydx = /x2 + y2dx

dy _ y?
(C)&_xh/x—y
X X x\dy _
(d) <1+2eY)+2eY(1—;)&— 0

159. If % = f(x,y) is a homogeneous differential equation, then the general form of f(x,y) is
@x"(%),n%1 ®)y"¢()n=1
©¢ (%) (d) K*f(x,y),n # 1

1 1
5 2
160. The order and degree of the differential equation (%)2 -
(a) 3 and 12(b) 3 and 2
(c)3and4 (d)3and 6

dy\z .
2 (d—i)4 + Xy = 0 are respectively




