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Physics

1. The dimensions of capacitance are
(@) ML*Q*T% () [MI2T%Q 2
(© ML TQ%  (d) [MIL21%0?

2. A scooter going to the east at 10 m/s turns right
through an angle of 90°. If the speed of the
scooter remains unchanged in taking this turn,
the change in the velocity of the scooter is
(a) 20 m/s in south-west direction

(b) zero
(¢) 10.0 m/s in south direction

(d) 14.14 m/s in south-western direction

3. A man of height h walks in a straight path
towards a lamp post of height H with uniform
velocity u. Then, the velocity of the edge of the
shadow on the ground will be

i (Hu)
b
@ &F-m ® Him
H - h) H + h)
==n )
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4. A ball is projected upwards from the top of a
tower with a velocity of 50 m/s making an angle
of 30° with the horizontal. The height of the
tower is 70 m. After how many seconds from the
instant of throwing will the ball reach the
ground ?

(a) 2s [h)ES s (c). 7S (d) 9

5. In the system shown in the adjoining figure, the
tension T, is

j1kg

F 3
L 4

2kg

»~
b

3kg

(a) g (b) 2g
(@ 5 ) 6g

6. A bullet when fired at a target with a?élﬂi:its; of

- A 500 kg boat is 9 m long and is floating without

. A man weighing 80 kg is standing on a trolley

100 M/s penetrates one metre into it. If the
bullet is fired at a similar target with a thickness
0.5 m. Then, it will emerge from it with a
velocity of

(@) 5042 m/ S50 :
5 (b) ﬂmfs
(c) 50m/s (d) 10m/s

motion on still water. A man of mass 100 kg is at

one end and if he runs to the other end of the

boat and stops, the displacement of the boat is

(a) 1.5 m in the direction of displacement of
the man

(b) 0.75 m in the direction of displacement of
the man

(¢) 1.5 m in the direction opposite to the
displacement of the man

(d) 0.75 m in the direction opposite to thé
displacement of the man

weighing 320 kg. The trolley is resting on
frictionless horizontal rails. If the man starts
walking on the trolley along the rails at speed
1 m/s. Then after 4 s, his displacement relative
to ground will be

(a) 45m (b) S5m

(¢) 8m (d) 32m [

. The magnitudes of gravitational field at

distances r, and r, from the centre of a uniform
sphere of radius R and mass M and F; and F,
respectively. Then,

(a) FJ:r—‘ifﬁ«:Randrzc:R
2.2

(b) .ﬁ—iifr >Randr, >R
Fg rzz 1 2

(¢) Both (a) and (b)
(d) None of the above




10. One end of a uniform bar of

11.

. (@) zero

o St NS S I ]

weight w, is
suspended from the roof and 2 weight w, is
suspended from the other end, the area of
Cross-section is A, What is the stress at the mid
point of the rod?

(a) ot M (hy MWy
' A
(@ SlDaw, o W /2wy
A A

The potential energy of a molecules on the
surface of a liquid compared to the one inside
the liquid is

(b) lesser

() equal . (d) greater

12. The fraction of a fleating object of volume V,

13,

14.

15.

and density d, above the surface of a liquid of
density d will be

d, dd,
e d : 4B d+d,

d-d, dd,
© c O d-d,

In a metallic triangular sheet ABC, AB =BC =1
If M is mass of sheet, what is the moment of
inertia about AC? '

A B
(84
M M
@ =3 ® 5
MP? M
ks 3 e
(©) = (d) 18 |
A small ball describes a horizontal eircle on the

smooth inner surface of a conical funnel. If the
height of the plane of the circle above the vertex
be 10 cm, what is the speed of the particle?

(@) 2m/s () 4m/s

() 16 m/s (d) 1m/s

A satellite of mass m s orbiting around the earth
at a height equal fo twice the radius of the earth
(R). Its potential energy is given by

(a) -2mgR (b) -—mg%
R R

E Lid ) it
© -2mg% @ -mgR

L) SRR SV

16. Two identical air filled pa

17.

18.

are charged to the same pol €
shown by closing the switcit
Sis opened and the space D§
filled with a dielect®
permittivity €, then

i
i
>

(a) the potential difference

~ on each capacito:w asmll Gy
(b) ‘the potential Aifferenc® =% LU0 o o0
on each capacito! gﬂeﬁmbya :

e across A rem

on B re

(c) the potential dﬂferenm

constant and
unchanged

(d) the potential diffeTence

constant while the. charg

\unchanglEd A d B,, resistorR

Figure represents two bulbs By and 5, T€siStork -

angdu;n inguctarl..\'ﬁ_i&n the switch S is turned off -

4

(a) both B, and B, die out promptly

(b) both B, and B, die out with some delay 5
(c) B, dies out promptly but B, with some delay’
(d) B,diesout promptly but B, with some delay
An AC source is connected in parallel with an
L-C-R circuit as shown. Let Ig, I, I, and Ig
denote the currents through and Vs, Vi, V and®
Vi the voltages across the corresponding
components. Then,

vk

VS V.L L —— c

Y

@ Ig=1I, + Io + 1,
(© @y 1, Ig) <1y
(d) I, I may be greater than I






28.

29,

30.

3d.

32.

X-rays of wavelength 0.140 n-m are scattered
from a block of carbon. What will be the
Wwavelengths of X-rays scattered at 907

(a) 0.140 n-m

(b) 0.142 n-m

(c) 0.144 n-m

(d) 0.146 n-m

In Fraunhoffer diffractlcan experiment, L is the
distance between screen and the obstacle, b is
the size of obstacle and A is wavelength of
incident light. The general condition for the
apphcablllty of Fraunhoffer dlffractmn is

b?

(a) El: =>>1 ('b} Seadt o
b? bz

(c) E«l () aﬂ

With a standard rectangular bar magnet the
time period of a vibration magnetometer is 4 s.
The bar magnet is cut parallel to its length into
four equal pieces. The time period of vibration
magnetometer when one piece is used (in
second) (bar magnet breadth is small) is

(a) 16 (b) 8

() 4 (d) 2

At a given place where acceleration due to
gravity is ¢ m/s?, a sphere of lead of density
d kg/m® is gently released in a column of liquid
of density p kg/m®. If d > p, the sphere will

(a) fall vertically with an acceleration g m/s?
(b) fall vertically with no acceleration

(¢) fall vertically with an acceleration g[d 3 p)

(d) fall vertically with an acceleration g[—ﬁ-]

In the circuit, the potential dlfference across PQ
will be nearest to

100Q

I.Mh.ﬁ.

48V 80Q n
10042 ' 200
P

(a) 9.6V (b) 6.6V
(c) 48V (d) 3.2V

33. A metal sphere afrﬂd.i
rotated about an ax:s pas

suddenly stopped and 50%

in increasing its tempera il

temperature of the sphere I._ S

@ 2
5s -

(© Té::‘rzm s (d)

'34. Let n, and n, be the numbers Of
conduct:on “electrons  in
semiconductor, then
(a) n,>n,

(b} ﬂp =n,
(c) mp<n,
(d) n,#n,

(a) zero ) w/2 o
© n/6 (@ m/3 .

36. A wire is stretched as to change its diameter by
0.25%. The percentage change in resistance. i& '
(a) 4.0% (b) 2.0%
(c) i 1:0% i (@) 0.5%
37. A coil of mductance 8.4 mH and resistance 64 0
is connected to. 12 V battery. The current in the
coil is 1 A at approximately the time 1

(@ 500s (b)) 20s

() 35ms (d) 1ms
38. In a stationary wave,

(@) strain ny&mmum at antinodes

3 and area Of ’

ey _When it is plucked at the m!d
qf the transverse waves on ¢

(b) 40 m/s
(d) 80 m/s






Chemistry

1. In the following reaction, number of possible 5. On n’uxmg urea  with :
structure is composition of the products IS
CH3 (a) NH,—NH; +CO;
: Ht N, +C+ H.O
— [A (b) N, 2
/ < a0 (c) NHy+CO;z+ H0
OH =
HsC Bry/CCly (d) N,+CO,+ H0 oL
/ C4HgBry 6. Mark out the correct decreas
] halogen. 4
(a) 1 b 2 addition of B
e —CH=(
(© 5 d 6 (a) CH,= CH,>CHj _

—C=—CH,> (CH )zﬂ -
2. Which of the following is the most basic ? - | b N e

CH, &
() O @j (b) (CHj),C= C(CH;); > Cﬂg__(i

CHj

NH, - > CHy—CH=CH—CH, > CH, 3
(¢) (CH,),C=C(CHj); > CH;—CH

' : - > CH, —C=CH, > CH:-'—'CHz
(c) (d) I
j NH CH,

CH,

when reacted with base ? 7 OHC\—/<:/=<
i/\\\j\
(a)

3. Which of the following will yield ]

IUPAC name of the compound is

(a) 2-methyl-6-ethyloct- 1, 5-dienal
() 3-ethyl-7-methyloct-2, 6-dienal
) (c) 7-methyl-3- ethyloct-2, 6-dienal

M : (d) None of the above
s ‘ 8. Which of the following
M

s

nitro 101
soluble in NaOH? compounds are nok

(a) (Gﬂa}at-:'—-ﬂo (b :
- ) (CH3)2CH—"ND2 '

(c) CH;QCHQ*—NOQ (@ Ph—CHz—NOz '
9. 'I'ransport number of CI- is Jeast in

(d)

4. Which of the fnllomng is formed on reduction (a) HCl
ca:f oxalic a-:;n;lzs glth magnesium mercury © KGI | E;; Nacl .
4?7 i CsCl )
(mc acid 10. Iron pipes, lying i |
acidic soil, are oftel
(b) Formi:acad atmﬁomm t;he bl.'acks of magnesmm for thel r;

prote ﬁgnm
{11 Ml because magnesium
; B \ AL Rt 1{lmn

ﬁ?l}?erted into positive ion




(¢) forms a corrosion-resistant alloy with iron
(d) prevents air from reaching the surface of
iron

11 Dsc_ompositiog of H;0, is a first order reaction.
lmual_ly.. solution of H,0, having half-life time
15 min is 16 volume. When solution becomes
1 volume
(a) 4min (b) 15 min
(¢) 30 min (d) 60 min

12. What is the name of the element with atomic
pumber 105 ?
(a) Dubniwm (b) Holmium
(¢) Kurchatovium (d) Nobelium

13. Consider the ground state of Cr atom (Z = 24)
‘The numbers of electrons with the azimuthal
quantum numbers, I =1 and 2 are respectively
I;a)- 12 and 4 (b) 12and5
{(c) 16 and 4 (d) 16ands

14. Sodium bicarbonate on heating decomposes to
form sodium carbonate, CO, and water. If
0.2 moles of sodium bicarbonate is completely

decomposed, how many moles of sodium
carbonate is formed?

(a) 0.1 (b) 0.2
() 0.05 (d) 0.025
15. Intermolecular ~ hydrogen  bonding  is
strongest in
(a) HCHO (b) CH;OH
() CcHLOH (d) CH;NH,

16. What is the two third life of a first order reaction
having k =5.48 x10 ¥ s7' ?

(@) 1x10®s (b) 2x10%s
(e) 8x10"%s (d) 5x10™s

17. In a cell that utilises the reaction
Zn(s)+ 2H' (ag) — Zn ** (aq) + Hy(g)
addition of H,50, to cathode compartment

() lower the E and shift equilibrium to the left

(b) lower the E and shift the equilibrium to the

~ right T

(©) increase the E and shift the equilibrium to
_ the right L

@ increase the E and shift the equilibrium to

Al
e

IL. SO,
IV. CH,CO,H

(a) I, 1L, 111 (b) 1,11, IV
() II, I (d) IIII
19. The most efficient agent for the abﬂomﬁon'-ﬂf'
S0, is :
(a) 80% H,SO, (b) 98% H,SO4
() 50%H,S0, (d) 20%H,5,0;
20. Which of the following reaction is used to make
a fuel cell? :
(@) Cd(s)+ 2 Ni(OH),(s) —> S8
CdO(s) + 2 Ni (OH),(5) + H0(D
(b) 2Fe(s)+ 0,(g)+ 4H (@) —

e

() Pbis)+ PbO,(s) + 2H,80,(a) —>
2PbSO,,(s) + 2H,00

(d) 2H,(g)+ 0,(g) —> 2H,00
21. If 20 g of a solute was dissolve in 500 mL of
water and osmotic pressure of the solution was
found to be 600 mm of Hg at 15°C, then
molecular weight of the solute is
(a) 1000 (b) 1200
(c) 1400 (d) 1800
22, If standard epthalpies of formation of CaCl (s)
(hypothetical) and that of CaCl,(s) are
- 188 J mol™' and — 795 kJ mol~’ respectively,
calculate the value of standard heat of reaction
for the following disproportionation reaction
2CaCl(s) — CaCl,(s) + Ca(s)
(a) —607 kimol™  (b) + 607 kJ mol ™
() —419kJmol™ (d) + 419 kJ mol!

23. Which of the following is not a polymer?
(a,wCholesterol . (b) Oxytocin
(& Amylose (d) RNA

24. Aluminium chloride exists as dimer, Al,Clg, in
solid state as well as in solution of non-polar
solvents such as benzene. When dissolved in
water, it gives
(a) A** +3Cl”
(b) [Al(H,04]1* +CI
(¢) [Al(HO)* + 3 HCl
(d) ALO;+ 6HCI

25. Which ligand is useful for removal of the toxic

effect of 12ad metal in body in chelate therapy
treatment? s

(a) AsO3"
(b) CH5CO0"




CO0~
(© |

COO~

-00C:H,C~_ .. CH,:COO-
(d) >N—CH2—CH3—N

~00C-H,C CHy-COO-

26. The number of sodium atoms in 2 moles of
sodium ferrocyanide is

(a) 12x10% (b) 26x10%

(©) 34x10% (d) 48x10%
27. The reaction,
N H
R —C—R ———— RCONHR + N, is called
I H,S0, /
(0]

(a) Claisen-Schmidt reaction

(b) Kolbe-Schmidt reaction

(¢) Schmidt reaction

(d) Kolbe’s reaction

28. The ions N>,0%, F, Na', Mg* are

isoelectronic. Their ionic radii show

(a) an increase from N to F~ and then
decrease from Na* to Mg?*

(b) a decrease from N* to F~ and then
increase from Na* to Mg2*

(¢) a significant increase from N*~ to Mg**

(d) a significant decrease from N*~ to Mg?*

29. Which of the following is not true?

(a) In a first order reaction, the half-life is
independent to the initial concentration of
reactant

(b) A given piece of charcoal shows increase in
its surface area in its powdered form

(c) Invalence bond of H,, each electron spends
its time around its own nucleus

(d) In valence bond of H,, both the electrons
spend their time around both the nucleus

30. When glucose reacts with acetone in acidic
medium, the main product is
(a) laevulic acid
(b) glycosazone -
(c) dioxopropylidene glucose
(d) None of thie/dbove
31. Which’ of the following is not true for
antibiotics? ' R
(a) Tetracycline is one of the bro '
antibiotics which are eﬁ'e?;j;d :Pecmuni..-'._
large number of harmful microorganismg

32, Match the Column I and Column II

33.

34.

35,

Codes

(@) 9.92x108 py

highly effeet

tomycin is hig
b :sn?:rior anisms which cause
() Penicillin has a Darrow sp
 certain persons aré se;:wit_xv_e ta
(d) Penicillin may be administe
testing the patients for sensiti

the correct code given below.

o D TR B AT S R
A, |Peroxyacetyl nitrile | (i)

A

B. [Indigo (ii)
C j

D

IR active molecules |(iii)

@iv)

. |Dioxins

eB) C D
@ Gv) @) Gi) )
(b) @) @) (iv) (iii)
() Gi) @@ @v) (iD)
(d) (iv) @) @i (Gi)
250 mL of a Na,CO 4 solutioncontains %{% :
Na;CO; 10 mL of this solution is added to x
of water to obtain 0.001 M :
solution.The value of x is (molecular
Na,CO, =106)

(a) 1000 mL, (b) 990 mL
(© 9990 mL (d) 90 mL

The densities of graphite and diamond at 298
are 2.25 and 3.31 g em™ respectively. If
standard free energy difference is 1895 J m ";
the Pressure  at -which graphite will be
transformed into diamond js -

_ i (b) 9.92x10” pa
(©) 9.92%106 p, (d) None of these
Which of |

(a) Ra ﬂ‘?;f‘?ﬂwins Statement is false 7
. b_floullt’s,-.law states that the vapour pressure.

A" ComBonent over a solutionihil
e Dsr:nt?l to.its mole fraction :
Si?énbyfh € Pressure (r) of a solution i8
thel 1€ €quation it = MRT, where M I8

- Molarity of the s STt :

(C) i The nomai ; r

0.01 cﬁﬁqﬁ"f@e" of osmotic pressure for

%giBaél-é,'.:ﬁﬁ-lqu s solution of each compouné
NO g orh

lP.
)

@ Two. L :'_'i:b?.HgCOOH >sucrose
Prepared in acee UUON of same molality
saniﬂredm diﬁ -TeNt solvents will have







Mathematics

1. Out of 800 boys in a school, 224 played cricket,
240 played hockey and 336 played basketball.

Of the total, 64 played both basketball and
hockey; 80 played cricket and basketball and
40 played cricket and hockey; 24 played all the

three games. The number of boys who did not
play any game is

(a) 128 (b) 216
(©) 240 (d) 160

2. An integer m is said to be related to another

integer n, if m is a multiple of n. Then, the
relation is

(a) reflexive and symmetric
(b) reflexive and transitive
(¢) symmetric and transitive
(d) an equivalence relation

3. The real part of (1 i) is

(a) e™*cos (15 log 2]
(b) —e™*%sin [% log 2]
(©) €~*cos [% log 2)

(d) e™*sin (12 log 2]

m T O
4. If Xp= ﬂos(E) +1 sm(-;n], then
Xy Xg* Xaaus o i$
(a) 5 )
© 1 —;Jﬁ () = —21«5 ;

5. The number of roots

of the equation
| x|* =7|x|+12=0is ?

(@ 1 (b) 2 o i
© 3 (d) 4 e
' If P tH
IE.:I] |

:IIII;: i .II_ | '.: : ; J z.'l !
ARG |

7.1fa*+ b> + c*=-2

@ 3 (b) 2
© 1 (d) 0
e W | -
8.1f A=(0 2 -3| and B=(adjA), and
Bl 0
A Jadi Bl
C = 5A, then ] is
@ESRNT (b) 25
© -1 (d) 1
Biksil i, <1
9.1f matrix A=|3 4 5| and its inverse i§ "
006 7

6. If the roots of the equation ax? + bx + e=0,

a+1

real and of the form — s 3 and , then t

o - o
value of (a + b+ c)’ is
(a) b —4ac
(©) 2% -ac

(b) b*-2ac
(d) None of thesi

jhr

1+a’x Q+P)x % -,__ [

and fOx)=|0+a*x 1+b°x (+cHx
| 1+ad)x A+ B2)x 1+ ci.p:

then f(x)is a polynomial of degree

41 @, ay |
=91 Gy ay ) then e
31 Ay ag,

éenoted by A

L NN SRR

of the system of|






26. _[ e*/? sin [% + -E]dx is equal to

(@) e%cos> 4 15/
A (2) tan (x+Y)
() v2e/2cosX 4 ¢ (b) tan ( .
2 (c) tan (x +y)+ sect:
© ¢sinXsc () None of heabove

_ 33. If the coordinates of ﬂ*e"""emm of
'[d) ﬁ:exfi sil'l. % 530G (1 (I); (2: hland (c2 3]' ﬂlﬁ
27. The part of straight line Y =x+ 1betweenx =2 "

and x =3 is revolved about x- axis, then the

curved surface of the solid thus generated is
37n

(a) F (b) 7r+/2
(©) 37 1
¢) T (d) %

28. The part of circle x> + y? =9 in between y = 0

and y = 2is revolved about y-axis. The volume
of generating solid will be

46
=l T (b) 12n 35. The aquanc:n uf the mﬁlhmﬂm ongm as cen
16 passing the vertices of an equilateral &
- 2 % 9 ir ‘whose median mof}ength 3ais
29, lf_[ x fx)dx=Zt5t >0, then f (i] is (@ x?+y?=94*
0 5 25 ] '
y 2 S
G ® -
(c —é (d) None of these

30. The solution. of the  differential equation
xdy — ydx =G/x + y*)dris

@ y-yx*+y*=cxc?
®) y+yx*+y? =0
©@ y# a4y +a?=0

(d) None of the above
dy

31. The solution of o osx (2~ y cosec x),

where y = 2, when x = % is

(a) y =sin x + cosec x

o X
j = tan — + cot —
Ry = tan 2

i X e el

= =y =

© y TZ sec 5 2 cos 2
(d) None of the above '
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