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PHYSICS

r
Fromtheequation, tanq = V—? ,onecan obtainthe

angle of banking g for a cyclist taking a curve.
The symbols have their usua meanings. They say
itis

(A) both dimensionally and numerically correct
(B) dimensionally correct only

(C) numerically correct only
(D) neither numerically nor dimensionally correct

The distance between two moving cars A and B
at aparticular timeis d . Their relative velocity is
VvV with the component along AB being u

perpendicularto AR being v. Thetimethat el apses
before they arrive at their nearest distanceis

a av

(A) YE (B) VB
d(u+v) dv

© VE (D) (U+v)y

A particleisprojected for itsmaximumrange R, .
If an inclined plane whose inclination to the
horizontal is'q *,intercepts the parabolic path of the
particle, then therange R along the plane will be

sin(p /4-q) ’
(A) V2R :
wq [T\

——— Y —

coslp /4-q),sinq
cos’q
sin(p /4-q).cosq
sin’q
sin(n/4-6).cosb
sin6
Arat and acat are at adistance d apart. Therat

R

(B) 2R

(©) 2R

(D) 2R

moves at a speed v, making an angle 60°, to the
line joining the rat ‘A’ and the cat ‘B’ at the same

2V
instant, the cat chasesthe rat with a speed ? and

angle ¢ totheline AB. Which of the following is
true?

v '\\2»*3
o a/\l

A4———— 4 ——»B

(A) For the cat to catch the rat in the least time,

(3
'q" should be SIN 1{—)

8
(B) Theleasttimeinwhichthe cat getshold of the
atis
ratis oy

(C) Proceedingat q = 30°, thecatisableto catch

3d
therat after —
2v

(D) The cat can never intercept the rat

A homogeneous chain of length L lies on atable.
The coefficient of friction between the chain and

thetableis M The maximum length which can hang
over thetablein equilibriumis:

m 1-m
@ ) o)
1-m 2m
© (u_mj ) ©) ( 2m+ 1] )

A trolley is being pulled up on incline plane by a
man sitting on it (as showninfigure). He appliesa

forceof 250N . If the combined mass of the man
andtrolley is100 kg, the acceleration of thetrolley

will be (g =10m/s?, sin15° = 0.26)
(A) 2.4 m/s?
(B) 9.4 m/s?

(C)6.9 m/s?

(D) 4.9 m/s’



A body floatsin aliquid contained in abeaker. The
whole system as shown in figure fallsfreely under
gravity. The upthrust on the body is

(A) zero

(B) equal totheweight of liquid displaced

(C) equal to the weight of the body in air

(D) equal to theweight of theimmersed portion of
the body

A uniform pressure P is exerted on all sides of a

solid cube. Itisheated through At isordertobring

its volume back to the value it had before the

application of pressure. Then where g is cubical

coefficient of expansion.

P B
Bg
(C) At = BgP (D) At=—2

10.

(A)

©

Twoidentical conducting rodsAB and CD are con-
nectedto acircular conducting ring at two diametri-
cally opposite points B and C. The radius of the

ring is equal to the length of rods AB and CD.
Theareaof cross section and thermal conductivity
of therod and ring are equal. Points A and D are
maintained at temperature of 100°C and Q°C .
Temperature of point C will be

A D,

100°C 0" C
(A) 62°C (B) 37°C
(C) 28°C (D) 45°C

A conducting sphere coolsin atmosphere according
to Newton’s law of cooling. The correct graph

between itstemperature ¢ andtime t is

64

\ (B)

a4

AN

-~"
-y

\/ (D) *

-V



CHEMISTRY

11.

12.

13.

14.

15.

An electron travel swith avelocity of x ms™L. For a
proton to have the same de Broglie wavel ength, the
velocity will be aproximately?

4 1820 g
) X ( )1840
(C) 1840 x (D) x

The compressibility factor of helium as area gas
is

. a
(A) unity (B) Y,
c 1+& b RTV
© O 1
For the given equilibrium
Ag’"+2NH,{ [ IAg(NH,),” Kk =18x10
Ag"+CI 0 Ij lagcl  k,=5.6 x10°

Than, what would be the equilibrium constant for
process given below

AgCl +2NH, 0 [Ag(NH,),]* + CI-

(A) 107 (B) 3.1 x 10
(C)3.2x10° (D) 10~

Equilibrium constant KID for the reaction
CaCO,, U CaO,+CO,, is0.82amat 727°C.

If 1 mole of CaCOg5 isplaced in aclosed container
of 20L and heated to this temperature, what
amount of CaCO; would dissociate at
equilibrium ?

(A)0.2g (B)80g

(C)20¢g (D)50g

An exothermic reaction isrepresented by the graph

L Ki‘-i i In K I/
(A) (B) )

e /T

© In Kpbf (D) In Kp._m_

16.

17.

18.

19.

20.

Which of the following molecules has planar struc-
ture?

(A) XeO,
(C) XeO,F,

(B) XeF,
(D) XeO,F

For the non-zero volume of molecules having no
forces of attraction, the variaion of compressibility

factor Z=—— with pressureis given by the graph

RT
11
11
Py e
T él
Pressure
(A) | (B) Il
(©) Il (D) IV

Enthal py of combustion of carbon, hydrogen and
CgHg are x4, X, and xg mol~1 respectively.
Estimate the enthal py of formation of C;Hg

(A) X3 =X = Xo
(B) X3 = 3%, — 4%,
(C) 3xq + 4%y — Xg
(D) X1 + Xo = Xg

Three solution A, B, C of HCl are mixed to pro-
duce 100 ml of 0.1 M solution. The molaritiesof A,
B, Care0.05M, 0.10 M and 0.15 M respectively.
In what ratio can they be mixed ?

(A) 55 ml, 20 ml, 25 ml
(B) 57 ml, 15 ml, 28 ml
(C) 54 ml, 23ml, 23 ml
(D) 23ml, 54 ml, 23 ml

14 g of N, and 36 g of ozone are at the same pres-
sure and temperature. Their volumes will be re-

lated as
(A) 2VN2 :3\/03 (B) 3VN2 :2\/03

(© 3VN2 :4V03 (D) 4VN2 :3V03



MATHEMATICS

21.

22.

23.

24.

25.

The vertices of a triangle are A(X,, X tana),
B(x,,x, tanb) and C(x;, %, tang). If the
ABC coincides with the

a
origin and H(a, b) beits orthocentre than b =

cosa + cosb + cosg
cosa .cosh.cosg

(A)

sina +sinb +sing
sina.sinb.sing

(B)

tana +tanb +tang
tana.tanb.tang

©

cosa + cosb + cosg
sina +sinb +sing

(D)

Letp,ge{1,2, 3, 4}. The number of equations of
the form px? + gx + 1 = 0 having real rootsis -

(A) 15 (B) 9
o7 (D)8

The number of values of x in the interval [0,5x]
satisfying the equation 3sin? x — 7sinx+2=0 IS
(A)O (B)5

(©6 (D) 10

Locusof centroid of thetriangle whose verticesare
(acost, asint), (bsint, ~bcost) and (1,0), where
tisaparameter, is

(A) (3x +1)2 + (3y)2 =a’-b’

(B) (3x —1)2 + (3y)2 =a’-b?

(©) (3x —1)2 + (3y)2 =a’ +b?

(D) (3x+1)* +(3y)’ =a® +b?

If non-zero numbersa, b, c arein H.P. the straight
oox y 1 :
line £+B+E=0 always passes through a fixed
point. That point is

1
@A) L5 (B) (1L-2)
© (-1-2) D) (-1.2

26.

27.

28.

29.

30.

Thesum of theintegersfrom 1 to 100 which are not
divisbleby 3or5is

(A) 2489

(B) 4735

(C) 2317

(D) 2632

Let f(x) = ax® + bx+c,ab,c e Rand a=0.
Supposef(x) >0 for al x e R.

Let g(x)=f(x)+ f'(x)+ f"(x). Then

(A) g(x) >0V xeR

(B) g(x)<0VxeR

(©) g(x)=0VxeR

(D) g(x) = 0 hasreal roots.

Value of the expression

CZ+2C2+..+(n+)C’ is
(A) (2n+1) (*"C,)

(B) (2n-1) (*"C,)
©) (g+ 1) (*"C,)

(D) (2+1) (2n—1Cn)

0O(0, 0), P(-2,-2) and Q(1, -2) are the vertices of a
triangle, R is a point on PQ such that

PR:RQ= 2/2:4/5,then ORis
(A) amedian of thetriangle

(B) an altitude of thetriangle
(C) bisector of theangleat O
(D) none of these

Ontheportion of the straight linex + y=2whichis
intercepted between the axes, a square is
constructed, away fromtheorigin, with thisportion
as one of its side. If p denotes the perpendicular
distance of a side of this square from the origin,
thenthe maximum valueof pis

(A) 23 (B) 342
(C) 2/V/3 (D) 3/V2
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