~‘5;VRankers

SAMPLE PAPER - 07

Physics

Section A

The tube AC forms a quarter circle in a
vertical plane. The ball B has an area of cross-
section slightly smaller than that of the tube,
and can move without friction through it. B

is placed at A and displaced slightly. It will :

(1) always be in contact with the inner wall
of the tube

(2) always be in contact with the outer wall
of the tube

(3) initially be in contact with the inner wall
and later with the outer wall

(4) initially be in contact with the outer wall
and later with the inner wall

Energy required to accelerate a car from

10 to 20 m s~ compared with that required

to accelerate from 0 to 10 ms™ in the same

interval of time covering the same distance,
is.
(1) twice

(3) three times

(2) four times

(4) same

As shown in figure A, B and C are identical
balls B and C are at rest and, the ball A
moving with velocity v collides elastically
with ball B, then after collision :

(1) All the three balls move with velocity %

(2) A comes to rest and (B + C) moves with
D
velocity N
(3) A moves with velocity v and (B + C)
moves with velocity o
(4) A and B come to rest and C moves with
velocity v
A rod of mass ‘M’ & length ‘L lying on a
fricionless horizontal surface is initially
given an angular velocity ‘@’ about vertical
axis with centre of mass at rest but circular
motion is not fixed. Subsequently end A
of rod collides with nail B which is near
to A such that end A becomes stationary
immediately after impact. Velocity of end ‘B’
just after collision will be :

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




Q.7.

B
. A
P
(1) wL {2) %L
wlL 7wl
@) @ 5

If R is the radius of the earth and g the
acceleration due to gravity on the earth’s
surface, the mean density of the earth is :

4nG 3nk
™ 3% ® 15
38 nRg
O) T @ SE

A particle is oscillating according to the
equation X = 7cos (.5mt, where | is in
second. The point moves from the position
of equilibrium to maximum displacement in
time :

(1) 4.0 second (2) 2second

(3) 1.0 second {4) 0.5second

A ball falling in a lake of 200 m shows a
decrease of 0.1% in its volume at the base
of the lake. The bulk modulus of elasticity of
the material of the ball is (take g = 10 m/s7) :
(1) 10° N/m? 2) 2 x 10° N/m*

(3) 3x10°N/m* (4 4 x 10° N/m”

In a capillary tube, water rises to a height of
4 cm. If the cross-sectional area of the tube
were one-fourth, water would have risen to

a height of :
(1) Z2cm {2) 4cm
(3) 8cm (4) 16 cm

What is the velocity v of a metallic ball of
radius r falling in a tank of liquid at the
instant when its acceleration is one half that
of a freely falling body? (The densities of
metal and of liquid are p and & respectively
and the viscosity coefficient of the liquid is 1)

2 2
M 2 p-20) @ ==L @2-0
9 9n
r?' 2!’13

'8 - -
(3) o (p-o) (4) (p-o)

m

Q. 10.

Q.12.

Q.13.

Q. 14.

A solid cone of height 25 cm and base
diameter 25 cm floats in water with its vertex
downwards such that 20 cm of its axis is
immersed. The additional weight that must
be placed at the centre of the base such that
the cone now is completely immersed in
wateris :

(1) Tkg
(3) 3kg

2) 2kg
4) 4kg

. The electric field in a certain region is

given by E= {5;?-3j:| kV/m. The potential
difference Vi — V, between points A and B,
having coordinates (4, 0, 3)m and (10, 3, 0)m
respectively, is equal to

(1) 21kV (2) 21kV

(3) 39KV (4) -39kV

A child is standing in front of a straight plane

mirror. His father is standing behind him, as
shown in the fig.

= —>

The height of the father is double the height
of the child. What is the minimum length
of the mirror required so that the child
can completely see his own image and his

father’s image in the mirror? Given that the
height of father is 2H.

H 5H
™ = (2) 3
3H
(3) BN (4) MNone

If the refracting angle of a prism is 60 and
minimum deviation is 30° the angle of
incidence is :

(1) 30° (2) 45°

(3) 60° (4) 90°

The wave front of a light beam is given by
the equation x + 2y + 3z = C, (where C is
arbitrary constant) then the angle made by
the direction of light with the y-axis is :
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Q.15.

Q. 16.

Q.17.

Q.18.

Q.19.

Q. 20.

a 1 —
(1) cos” — !

T (2) sin

2
Via

(3) cos™ (4) sin™

3
V14 V14
A film projector magnifies a 100 cm? film strip
on a screen. In such a way that the distance
between the screen and the projector is
divided in the ratio of 2:1 by the lens. Then
the area of magnified film on screen is :

(1) 1600 cm? (2) 400cm?
(3) 800 cm® (4) 200 cm®
What are the number of wave lengths that

can be emitted by hydrogen atoms when
an electron falls from the fifth orbit to its
ground state?

1) 4 2 5

(3) 10 @ 3

If the short series limit of the Balmer series
for hydrogen is 3646 A. Calculate the
atomic no. of the element which gives X-ray
wavelength down to 1.0 A. Identify the
element :

(1) z=21 (2) z=31

(3) z=11 @ z=5

The wavelength of a neutron with energy
1eVisclosestto:

(1) 107 cm 2) 10 em

(3) 1% cm 4) 10%cem

A photoelectric experiment is performed
at two different light intensities 1; and I,
(=1,). Choose the correct graph showing
the variation of stopping potential versus

frequency of light.

(1) v Ly @ Lo
Ty oy f

(3) v L 1, (4) None of these
Ol f, f

If a semiconductor has an intrinsic carrier
concentration of 1.41 x 10" m_J, when
doped with 10* m™ phosphorus, then the
concentration of holes at room temperature
will be :

(1) 2 x 10"
(3) 1.41 x 10"

(2) 2 x 10"
(4) 1.41 x 10"

Q.21

Section B

The lengths of sides of cuboid are a, 22 and
3a. If the relative percentage error in the
measurement of a is 1%, then the relative
percentage error in the measurement of
volume of cube is .......... %.

. In the figure shown, the velocity of lift is

2 m/s while string is winding on the motor
shaft with velocity 2 m/s and block A is
moving downwards with a velocity of 2 m/s,
the velocity of block B .......... m/s.

Ezzzzlal

eru’sl

. Figure shows the graph of the x-co-ordinate

of a particle going along the x-axis as
function of time. Then, the instantaneous

speed of particleat t = 125sis .......... my's.

Emp==m=mmm e ===

4m

Q. 24.

Q. 25.

A projectile is fixed at an angle 60° with
horizontal. Ratio of initial K.E. to K.E when
velocity vector of projectile makes an angle
15 with velocity of projection is .......... .

Three blocks A, B and C of mass m each are
arranged in pulley mass system as shown.
Coefficient of friction between block A and
horizontal surface is equal to 0.5 and a force P
acts on A’ in the direction shown. The value

of P/mg so that block ‘C" doesn’t move is :
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Q.26. On an X temperature scale, water freezes

at -125°X and boils at 375°X. On a Y
temperature scale water freezes at —70°Y and
boils at —30°Y. The value of temperature on
X-scale equal to the temperature of 50°Y on
Y-scale is ..o, “X.

Q.27. A parallel plate capacitor is maintained at a

certain potential difference. When a 3 mm
thick slab is introduced between the plates,
in order to maintain the same potential
difference the distance between the plates is
increased by 2.4 mm. The dielectric constant
of slab is .......... .

Q.29.

There is a constant homogeneous electric
field of 100 Vm™ within the region x = 0
and x = 0.167 m pointing in the positive
x-direction. Thereisaconstant homogeneous
magnetic field B within the region x = 0.167 m
and x = 0.334 m pointing in the z-direction.
A proton at rest at the origin (x = 0, y = 0)
is released in the positive x-direction
The minimum strength of the magnetic
field B, so that the proton will come back
at x = 0, y = 0.167 m (mass of the proton
= 1.67 X 1077 Kg) i5.0ucvvenees mT

. A plane loop is shaped in the form as shown

in figure with radiia = 20 cm and b = 10 cm
and is placed in a uniform time varying
magnetic field B = By sin wf, where B, =
10 mT and @ = 100 rad/s. The amplitude
of the current induced in the loop is ..... A,
if its resistance per unit length is equal to
50 % 107 (Ym. The inductance of the loop is

Q. 28. Power dissipated by the circuit is ......... W. negligible.
30
60 20
lJ
Chemistry
Section A (3) benzene
(4) neopentane

Q.31. The name of Q.33. D,O (heavy water) and H,O differ in the

Q.32

CICH,-C=C-CH,d
Br I13r
according to IUPAC nomenclature system is

(1) 2,3-dibromo-1,4-dichlorobut-2-ene

(2) 1,4-dichloro-2,3-dibromobut-2-ene

(3) dichlorobromobutene

(4) dichlorobromobutane

Only two isomeric monochloro derivatives
are possible for (excluding stereo)

(1) n-butane

(2) 2,2-dimethylpentane

following except

(1) Freezing point

(2) Density

(3) lonic product of water
(4) Its reaction with sodium

. The type(s) of bonds present in diborane is/

are:
(1) Covalent

(2) One centre bond

(3) Covalent and three centre bond

(4) Covalent and one centre bond
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Q. 35.

Q. 36.

Q.37.

Q. 38.

Q. 39.

Q. 40.

Q.41
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When CO is heated with NaOH under
pressure, we get

(1) Sodium benzoate

(2) Sodium acetate

(3) Sodium formate

(4) Sodium oxalate

The following compounds have been
arranged in order of their increasing thermal
stabilities. Identify the correct order.
K,COL(T), MgCO4(II), CaCO, (I1I), BeCO, (IV)
) I<l<N<IV () IV<II<II<]I
@B) IV<l<I<Il (4 N<IV<II<I
The heat of hydrogenation of benzene is
51 kcal/mol and its resonance energy
is 36 kcal/mol. What will be the heat of
hydrogenation of cyclohexene ?

(1) 18kcalmol™  (2) 29 kcal mol™
(3) 50 kcalmol™  (4) 26 kcal mol™

Cl
CH,- ClH-CHg Nafether | o (major product).
Als:
(1) CH,-CH,-CH,-CH,-CH,-CH,
(2) CH,~-CH-CH-CH,

lCH3 LHB

(3) No reaction
(4) CH;-CH = CH,
The end product in the above sequence is :
(1) Toluene (2) Ethyl benzene
(3) Both the above (4) None

SR | 1 Ag Powder
CH.-C-CH 2 (A »
HeC-CH, 22 (A)

» B

(B) —:ﬁ‘—? (C). Product A, B and C are :
gﬁ

(1) lodoform, Acetylene and Acetaldehyde

(2) Tri. indomethane, Ethyne and Acetone

(3) Iodoform, Ethene and Ethylene glycol

(4) Ethene, iodoform and Ethylhydrogen
sulphate

OH _-OH _ ™ .5 product is :
G

Q. 4.

(1) (2) Hsci i iCHs

(3) CH, @ O 0
HJC
(2) HOCI

(4) HCIO,

. CL,0is an anhydride of :

(1) HCIO,
(3) CLO;

. In the reaction series —

EMnO
CH,CHO “ L, p

S0CI,
dilH_50, Q

CH,COONa
Heat

(1) (CH,CO),0

(2) Cl. CH,COOCOCH,
(3) CH,COCH,COOH
(4) Cl,. CHCOOCOCH,
In the reaction sequence :
CH,CON,
cH,co”

R. The product Ris :

O->CH,CONH,

—* 3 CH,C =N—%- CH,COOC,H;

(1) NaOH, PCl;, Na + alcohol

(2) NH,, P,O;, aqueous ethanol/H"

(3) NH,, NaOH, Zn + NaOH

(4) NH;, Conc. H,50,, aqueous methanol

. Cyanides exists in :

(1) Tautomeric form
(2) Geometlrical form
(3) In both form

(4) None

. Two hexoses were found to give the same

osazone. Which one of the following
statements is correct with respect to their
structural relationship ?

(1) The carbon atoms 1 and 2 in both have
the same configuration

(2) They are epimeric at Cg

(3) The carbon atoms 3, 4 and 5 in both have
the same configuration

(4) Both must be aldoses
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Q.47.

Q. 49.

Q. 50.

Q.52

The simplest formula of a compound
containing 50% of element X (at. wt. 10) and
50% of element Y (at. wit. 20} is :

(1) XY (2) XY,
(3) XY (4) XY;

. Which of the following is the most likely

structure of CrCl;.6H,O, if 1/3 of total
chlorine of the compound is precipitated by
adding AgNO; to its aqueous solution :

(1) CrCl,.6H,0

(2) [Cr(H,0);CL](H,0)5

(3) [CrClyH,0),]CL2H,0

(4) [CrCL(H,0).]CL.H,0

Which of the following statements is not
correct 7

(1) All ores are minerals

(2) All minerals are ores

(3) All ores consists of gangue

(4) Mineral consists of formula.

Yellow ammonium sulphide solution is a
suitable reagent used for the separation of :

(1) HgS and PbS (2) PbS and Bi,S;
(3) Bi,S;and CuS  (4) CdSand As,S,

Section B

. A mixture of Cu0 and Cu,0 contain 88%

Cu. The percentage of CuQ present in the
mixture is .......... .

The dye acriflavine, when dissolved in water,
has its maximum light absorption at 4530 A
and its maximum fluorescence emission at
5080 A. The number of fluorescene quanta
is, on the average, 53% of the number of
quanta absorbed. Using the wavelength
of maximum absorption and emission, the
percentage of absorbed energy emitted of
fluorescence is .......... %.

. The amount (in gm) of sample containing

80% NaOH, required to prepare 60 litre of
0.5 M solution is .......... gm

. If LE. of F is 328 kJ/mol and E.A. of F* is

1681 kJ/mol, then E.N. of F at Pauling’s scale
15 e .

Q. 55.

Q. 57.

Q. 60.

Two gases A and B having molecular
weights 60 and 45 respectively are enclosed
in a vessel. The wt. of A is 0.50 g and that of
B is 0.2 g. The total pressure of the mixture is
750 mm. Difference of partial pressure of the

two gases is .......... mim.

. The Arrhenius equations for the rate

constant of decomposition of methyl nitrite
and ethyl nitrite are.

_ -1
kl {5-1:' = 1”13 exp M and
RT
—157700 Jmol™
ks I[S-l:l =10 exp ¢
RT

respectively. The temperature at which the
rate constants are equal is .......... k.

The conductivity of a saturated agqueous
solution of Ag,C,0, is 3.8 x 10 ohm™ cm™
at 25°C. The molar conductivity of oxalate
ion is ... Ohm ™ em®mol™. Given at 25°C,
conductivity of wateris 6.2 x 10™° ohm™ em™
and molar conductivity of Ag® at infinite
dilution is 62 ohm 'cm’mol™ and K of
Ag,C,0,is 1.1x 107''?

. A crystal of lead(ll) sulphide has NaCl

structure. In this crystal the shortest distance
between Pb*” ion and $™ ion is 297 pm. The
length of the edge of the unit cell in lead
sulphide is .......... % 107 cm.

. A current of dry air was passed through a

series of bulbs containing 1.25 g of a solute
AjB in 50 g of water and then through pure
water. The loss in weight of the former series
of bulbs was 0.98 g and in the later series 0.01
g. 1f the molecular weight of A,B is 80. The
degree of dissociation of A;B is .......... .

The pressure of the gas was found to
decrease from 720 to 480 mm. When 5 g of
sample of activated charcoal was kept in a
flask of one litre capacity maintained at 27°C.
If the density of charcoal at 1.25 gm/mL. The
volume of gas adsorbed per gm of charcoal at
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Mathematics

Section A 1) ;T 2) _;T
Q. 61. j‘“ssmx dx equals : 3) 0 @ 1
o5 x Q. 68. If AABC is a scalene triangle, then the value of

(1) 4tanx—secx +c
@) 4tanx +5secx +c cosA cosB cosC|is..... ;
(3) 9tanx + ¢ 1 1 1

(4) Stanx—-secx +¢

sinA sinB sinC

(1) =0 2) =0
0.62 j- (3) can not say (4) depends on area
o : x _2v+ 2] Q. 69. From a pack of well shuffled cards, one card
is drawn randomly. A gambler bets that it
In+8 n+1
1) 2 @) 2 is either a diamond or a king. The odds in
o favour of his winning the bet will be :
(30 4 — (1) 9:4 (2) 4:9
3
Q. 63. The area between the parabola x* = 4y and () 5:7 @) 9:7
thelinex—4y + 2=0 Q.70. Letz, =10 + 6i,z, = 4 + 6i and z is a complex
z-z T
(1) 2 2) 9 number such that amp (z 21 ]=E- Then
8 —Zz
9 9 maximum value of z-7-9i is.....
3) = 4) =
@ 32 @ 4 1 2 2) 6
Q.64. The degree of the differential equation (3) 3 4) 8
H-E- 2/3 d d 2 4
£y 35 Y 455 —is: : (1) (5)
di’ > dr Q. 71. Find the values of x, if 3 s <1
1 (2 2 2 3
1) -l<=xy=<s-—,—==<x=1
® 3 @ 23 W -d<x<-F F=*
Q.65 P =(x, v, z;) and Q = (x5, ¥, z,) are two
points. If direction cosines of a line AB are ¢, (2) -1<x<-0, E <x<l1
m, n then projection of PQ on AB is :
1 1 1 (3}-1{3{-1 i«:x«:::«'.
1 - (11_11] + = 'L'i'z‘l»"l) + = (zz_zl:' 5 -Jg
(2) I (x,—x)) +m [y, ¥ +n {z,—z]] 2 2
4 ——=<x<0, 0cx<s—
\5 V5
) —— [z + mlya 1) + nea )] °
-mn Q.72. If « p are roots of the equation
(@) E£mn [£(xy —x,) + m(yy—y) + n(z; —2)] 2x" ~35x + 2 = 0, then the value of (2&—35}3.
Q. 66. If ABCDE is a pentagon then the resultant of (2p-35)1s equal to :
forces ﬁTIi, :’TE, B_&, ]:T&, ED and AC in terms (1) 1 {2) 8
of AC_if: . () 64 @) 1
(1) 2AC (2) 3AC 8
@) AT @ e Q.73. Ifa, b,carein ABa, b, din GP then a, a — b,
d—care in
Q. 67. The root of the equation (1) AP @ GP
01 1| x
_ _ ) (3) HP (4) AP and GP both
[x12]{1 0 1||-1| =0is .
1 1 011
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Q.74

Q.75.

Q. 76.

Q.77.

Q. 78.

Q. 79.

Q. 80.
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1 1 1
+ + +.
11-(n—-1)!  3!-(n=-3)!  5!-(n-5)!
is equal to :

n—1
1 — for even values of n only
n!

2" +1

2

—1 for odd values of n only

2”_]
(3) 2 forallne N
n!

4) 2" forallne N

(m=1)!
If vertices of a quadrilateral are A(0, 0),
B(3, 4), C(7,7) and D (4, 3), then quadrilateral
ABCD s :
(1) parallelogram  (2) rectangle
(3) square (4) rhombus
The equation of the circle which touches the
axis of y at the origin and passes through

(3,4)is:

1) 2{x2+y‘——x—ﬂ

)
(@ 30°+y) -
(3) 4 +v) -

@) 4" +y) - 15x = u

The equation of the parabola whose focus is
(1, 1) and tangent at the vertexisx + y = 1is
(1) ¥+ -2y—dx—4y +4=0

@)y -2y +dx+dy+4=0

(3) ¥ +y -2ry-4x—dy-4=0

@) F+y -2y +dr+4y-4=0

If major and minor axis of an ellipse is § and
4 then distance between directrices of the
ellipse is :

1) 243 {2}%

8
3) 164/3 4) —
(3) 163 nﬁ

If the hyperbulas O+ 3.rzy + 27 + 2x + 3y
+2=0andx +3y+2y +2x+3y+c=0
are conjugate of each other, the value of '’ is

equal to:
(1) -2 (2) 4
(3) 0 @ 1

Let p and q denote the following statements
Let p : The sun is shining

q : 1 Shall Play tennis in the afternoon

The Negation of the statement “If the sun
is shining then I shall play tennis in the
afternoon “, is

Q. 81.

Q. 84.

Q. 86.

Q. 87.

Q. 88.

(1) g=-~p 2) ga~p
(3) pr~q @) ~gq=-p
Section B

3
If A:Zloghan(ﬁﬂ“-u,”,
=1
s 9
B=Zlug|tan{60‘°+ur)|, where o, =3—!,

r=1 9
then the value of A+B at 8 =T IS e

(where base of logarithm is 2 + \E]

. Number of solutions of the equation

Jf1-sinx =cosx in [0, 5] is equal to

TR LCI I {2“"_1}” %)|, then the
s X
value of M iS5 o«
(—m/32)

Consider a triangle ABC and let a, b and ¢
denote the lengths of the sides opposite to
the vertices A, B and C respectively. If a, b,
¢ are the roots of ¥ — 1287 + 47t — 60 = 0,

cosA cosB msC]

then the value of 96[ +
b c

IS coorininne

. The sum of all numbers greater than 10,000

by using the digits 0, 2, 4, 6, 8 no digit being
repeated in any number, is...........

Suppose p(x) is a polynomial with integer
coefficients. The remainder when p(x)
is divided by x — 1 is 1 and the remainder
when p(x) is divided by x — 4 is 10. If r(x)
is the remainder when p(x) is divided by
(x-1) (x—4), find the value of r(2006) is ...........

J—x
The value of lim +2 6

x—2 JZT gl-x

The least wvalue of m for which
Z("’Cr)uf =" 5 e . (where m e N
r=il

and m is imaginary cube root of unity)

. The number of solutions to the equation

2.
Inx = x5 ccveiee )

dy
_ Xy 2y _ .2 2 e
. If fn((e 1)e™ +x )—x +y ,lhen{dx]ln]

is equal to ......... .




ANSWER-KEY

Physics Chemistry
Q. No. | Answer Q. No. Answer Q.No. | Answer Q. No. Answer
1 3) 16 (3) a1 1 16 (3)
2 (3) 17 () 32 1) 47 (3)
3 4) 18 4) 3 @) 48 (3)
4 (3) 19 4) 34 (3) 49 2)
5 @3 20 ) 35 @) 50 )
6 3) 21 3.00 36 @ 51 9.06
7 2) 22 6.00 37 @ 52 47.28
8 3) 23 2.00 38 @ 53 1500
9 1) 24 2.00 39 @ 54 372
10 2) 25 5.00 40 BN 55 230.32
11 2) 26 1375 41 @3 56 282
12 2) 27 5.00 42 @ 57 103.1
13 2) 28 36.00 43 a 58 5.94
14 3) 29 7.07 44 @ 59 40.00
15 1 30 L00 45 Y 60 100
Mathematics
Q.No. | Answer Q.No. | Answer

61 (2) 76 (2)

62 (1 77 (1)

63 (1 78 (2)

64 2 79 (3)

65 2 80 (3)

66 2 81 1.00

67 (1) 82 6.00

68 2 83 8.00

69 2) 84 40.00

70 2 85 5199960

71 (1) 86 6016

72 (3 87 8.00

73 (2 88 6.00

74 (1) 89 1.00

75 (4) 90 2.00
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