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WB JEE Engineering Entrence Exam

Physics

1. Two particles of mass m, and m,; approach
each other due to their mutual gravitational
attraction only. Then,

(a) accelerations of both the particles are equal

(o) acceleration of the particle of mass m, is
proportional to m,

(c) acceleration of the particle of mass m, is
proportional to m,

(d) acceleration of the particle of mass m, is inversely
proportional to m,

2. Three bodies of the same material and
having masses m,m and 3m are at
temperatures 40°C, 50°C and 60°C,
respectively. If the bodies are brought in
thermal contact, the final temperature

will be
{a) 45°C (b) 54°C
{c) 52°C (d) 48°C

3. A satellite has kinetic energy K, potential
energy V and total energy E. Which of the
following statements is true?
fa) K =-Vv/2 (b) K = V/2
{c) E=K/2 (d) E =—K[2

4. An object is located 4 m from the first of two
thin converging lenses of focal lengths 2 m
and 1m, respectively. The lenses are
separated by 3 m. The final image formed by
the second lens is located from the source at

5. A simple pendulum of length L swings in a
vertical plane. The tension of the string
when it makes an angle 8 with the vertical
and the bob of mass m moves with a speed v
is (g is the gravitational acceleration)

(a) mv2/L (b) mg cos 6 + mv3 /L
{c) mg cos 8- mvZ/L  (d) mg cos B
6. The length of a metal wire is L, when the

tension is T, and L, when the tension is T,.
The unstretched length of wire is

(@) Lﬂ_;_Lz () JLL
{C} sz—‘l - T1L2 [d;l T2L1 + T.II_E
Tz - Tl T? + T‘I

7. The line AA’ is on charged infinite A
conducting plane  which is
perpendicular to the plane of the [a
paper. The plane has a surface
density of charge o and B is ball of ,
mass m with a like charge of
magnitude q. Bis connected by string from a
point on the line AA”. The tangent of angle(0)
formed between the line AA” and the string is
(@) —=— (o) —= € g

2eymg  4megmg  2megmg  egMg

B

(c)

8. The current I is in the circuit shown is

a distance of Yal -
Source 20 20 20
4m -/ 3m vt YR O
(a) 8.0m (b) 55 m
{c) 6.0 m () 65m (@) 1.33A (b) zero c)2.00A (d)1.00A
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9.

10.

11.

12.

13.

14.

A hollow sphere of external radius R and
thickness t{<<R) is made of a metal of

density p. The sphere will float in water, if

R A R R
at<— ([t<— (t<— (dtz=—
(@) 5 (B) n (c) 2 (d) 3

A metal wire of circular cross-section has a
resistance R,. The wire is now stretched
without breaking, so that its length is doubled
and the density is assumed to remain the
same. If the resistance of the wire now
becomes R,, then R, : R, is

@1:1 [@1:2 (04:1 (d)i1:4

Assume that each diode as shown in the
figure has a forward bias resistance of 50 Q
and an infinite reverse bias resistance. The
current through the resistance 150 Q is

50 0

— b —

100 2

—K]—w‘m—
oV
|

(a)066A (b)005A

150 0

(€ zero  (d)0.04A

The rms speed of oxvgen is v at a particular
temperature. If the temperature is doubled

and oxygen molecules dissociate into
oxygen atoms, the rms speed becomes

(a) v (b) v2v

(c) 2v (d) 4w

Two particles, A and B, having equal
charges, after being accelerated through the
same potential difference enter into a region
of uniform magnetic field and the particles
describe circular paths of radii R, and R,,
respectively. The ratio of the masses of A and
Bis

(a) JR, /R, (b) R, /R,
{c) (R,/R, ) (d) (R, /A,

A large number of particles are placed
around the origin, each at a distance R from
the origin. The distance of the center of mass
of the system from the origin is

(a) equal to R

{b) less than equal to A

{c) greater then A

(d) greater than equal to R

15.

16.

17.

18.

19,

20.

A straight conductor 0.1 m long moves in a
uniform magnetic field 0.17T. The velocity of
the conductor is 15 m/s and is directed
perpendicular to the field. The emf induced
between the two ends of the conductor is
(@0.10V  (b)0.15V (c) 1.50V (d) 15.00V

A ray of light is incident at an angle i on a
glass slab of refractive index p. The angle
between reflected and refracted light is 90°.
Then, the relationship between i and p is

(@i= tan"(l]
M

(c)sini =p

(b) tan i = p

(d)cosi=p

Two particles A and B are moving as shown
in the figure.

6.5 kg 22 mis
A 3.6 mis
15m
16
o) 28m  31kg

Their total angular momentum about the
point O is

(a) 9.8 kg m*/ s
(c) 52.7 kg mP/s

() zero
(d) 37.9 kg /s

A 20 cm long capillary tube is dipped
vertically in water and the liquid rises upto
10 cm. If the entire system is kept is a freely
falling platform, the length of the water
column in the tube will be

(a) 5cm (b)10em (c)15em  (d) 20 cm

A train is moving with a uniform speed of
33 m/s and an observer is approaching the
train with the same speed. If the train blows
a whistle of frequencv 1000 Hz and the
velocity of sound is 333 mfs, then the
apparent frequency of the sound that the
observer hears is

(a) 1220 Hz (b) 1099 Hz (c) 1110 Hz (d) 1200 Hz

A photon of wavelength 300 nm interacts
with a stationary hydrogen atom in ground
state. During the interaction, whole energy of
the photon is transferred to the electron of
the atom. State which possibility is correct.
(Consider, Plank constant =4 x 10 %eVs,

velocity of light =3 x10°m /s, ionisation
energy of hyvdrogen = 13.6 eV)
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(a) Electron will be knocked out of the atom

(&) Electron will go to any excited state of the atom

(c) Electron will go only to first excited state of the
atom

(d) Electron will keep orbiting in the ground state of
the atom

21. Particle A moves along X-axis with a uniform
velocity of magnitude 10 mfs. Particle B
moves with uniform velocity 20 m/s along a
direction making an angle of 60° with the
positive direction of X-axis as shown in the
figure. The relative velocity of B with respect
to that of A is

L
A 10mls

(a) 10 m/s along X-axis

(b) 1043 m/s along Y-axis (perpendicular to X-axis)

(c) 105 mfs along the bisection of the velocities of
AandB

(d) 30 m/s along negative X-axis

22. When light is refracted from a surface, which
of its following physical parameters does not
change?

(a) Velocity

(b) Amplitude

(c) Frequency

(d) Wavelength

23. A solid maintained at t°, C is kept in an
evacuated chamber at temperature t%, C
(t, =>t,). The rate of heat absorbed by the
body is proportional to

(85 1]

() t2 + 273)— ¢ 2 + 273)

cyt, —t,

(A3 —t7

24, Block B lying on a table weighs W. The
coefficient of static friction between the
block and the table is p. Assume that the cord
between B and the knot is horizontal. The
maximum weight of the block A for which
the system will be stationary is

25.

26.

217.

28.

W tan 6

(@

u
(c) pW.,JII + tan® @

The inputs to the digital circuit are as shown
below. The output Y is

(b) uW tan @

(d) uW sin @

A—]
B

c_

(Al A+B+C

D) (A+B)C

cA+B+C

(MA+B+C

Two particles A and B having different

masses are projected from a tower with same

speed. A is projected vertically upward and

B vertically downward. On reaching the

ground

(a) velocity of A is greater than that of B

{b)velocity of Bis greater than that of A

(c) both A and B attain the same velocity

(d) the particle with the larger mass attains higher
velocity

The work function of metals is in the range of

2eV (o 5eV. Find which of the following

wavelength of light cannot be used for

photoelectric  effect? [Consider, Plank

constant =4 x 10 ®eVs, velocity of light

=3 x10°m /s)

(a) 510 nm (b) 650 nm

(c) 400 nm (d) 570 nm

A thin plastic sheet of refractive index 1.6 is
used to cover one of the slits of a double slit
arrangement. The central point on the screen
is now occupied by what would have been the

7th bright fringe before the plastic was used. If
the wavelength of light is 600 nm, what is the
thickness (in um) of the plastic sheet?

(@7 (b) 4

(c) 8 (d) 6
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29.

30.

31.

32.
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The length of an open organ pipe is twice the
length of another closed organ pipe. The
fundamental frequency of the open pipe is
100 Hz. The frequency of the third harmonic
of the closed pipe is
(a) 100 Hz

(c) 300 Hz

(o) 200 Hz
(d) 150 Hz

A5 uF capacitor is connected in series with a
10 uF capacitor. When a 300 V potential
difference is applied across  this
combination, the total energy stored in the
capacitors is
(@) 15J

() 0.15

L) 1.5
(d) 0.10J

A cylinder of height h is filled with water
and is kept on a block of height h/2. The
level of water in the cylinder is kept
constant. Four holes numbered 1, 2, 3 and 4
are at the side of the cylinder and at heights
0,h/4, h/2 and 3h /4, respectively. When all
four holes are opened together, the hole from
which water will reach farthest distance on
the plane PQ is the hole number.

&

*

hi2 ;{'-,_. o o

+ [

a) 1
ic) 3

o) 2
(d) 4
The pressure p, volume V and temperature T
for a certain gas are related by p = M—

where A and Bare constants. The work done
by the gas when the temperature changes
from T, to T, while the pressure remains
constant, is given by

@A, -T)+ B -T7)

0 Al=T)_B@Z -T)
-4 V-4

wﬂm—m—gﬁ—fl

(d:l "0‘3—2 _:—12}
2" N

33.

34.

35.

36.

In the circuit shown below, the switch is
kept in position a for a long time and is then
thrown to position b. The amplitude of the
resulting oscillating current is given by

R E\

A

T
N
l:rg\m
g

@EJLIC (D E/R (o) infinity (d) EfCIL
A charge q is placed at one corner of a cube.
The electric flux through any of the three
faces adjacent to the charge is zero. The flux

through any one of the other three faces is
[@gl3e, (blg/Be (C)g/12g (dgl2dg

Two cells A and B of emf 2V and 1.5V
respectively, are connected as shown in
figure through an external resistance 10 Q.
The internal resistance of each cell is 50,
The potential difference E, and Eg across

the terminals of the cells A and B
respectively are
A 2V, 5L
L
100
B, 1.5V
I"50

(@) Ey =20V, Eg =15V
(b)E, =2.125V, E, =1.375V
(€) Eg=1.875V, E; = 1.625V
(d)E, =1875V, E5 = 1375V

Two charges +q and —q are placed at a
distance a in a uniform electric field. The
dipole moment of the combination is
2ga (cos 0 i +sin® j), where, 8 is the angle
between the direction of the field and the
line joining the two charges.

Which of the following statement(s) isfare

correct?

(a) The torque exerted by the field on the dipole
vanishas

(b) The net force on the dipole vanishes

(c) The torque is independent of the choice of
coordinates

(d) The net force is independent of a




37.

38.

41.

432,

43.

Find the right condition(s) for Fraunhoffer

diffraction due to a single slit.

(a) Source is at infinite distance and the incident
beam has converged at the slit

(b) Source is near to the slit and the incident beam is

parallel
(c) Source is at infinity and the incident beam is parallel

(d) Source is near to the slit and the incident beam
has converged at the slit

The conducting loop in the form of a circle is
placed in a uniform magnetic field with its
plane perpendicular to the direction of the
field. An emf will be induced in the loop, if
(&) it is translated parallel to itself

(D) it is rotated about one of its diameters

(c) it is rotated about its own axis which is parallel to
the field

(d) the loop is deformed from the original shape

39.

40.

A circular disc rolls on a horizontal floor
without slipping and the centre of the disc
moves with a uniform velocity v. Which of
the following values of the velocity at a point
on the rim of the disc can have?

(a) v

b) —v

(c) av

(d) Zero

Consider two particles of different masses. In
which of the following situations the heavier
of the two particles will have smaller
de-Broglie wavelength?

(a) Both have a free fall through the same height
(b) Both move with the same kinetic energy

(c) Both move with the same linear mormentum

(d) Both move with the same speed

Chemistry

Match the flame colours of the alkaline earth
metal salts in the Bunsen burner.

A Calcium p. Brick red
B. Strontium q Apple green
C. Barium r. Crimson
A B Cc

@ p r q

(b) r P q

€ q r p

@p g r

Extraction of gold (Au) involves the

formation of complex ions X and Y.

Enasting _ n
Goldore ————— S HO +X—Y + Au
CN™,H,0,0,

X and Y respectively are
(a) AU{CN); and Zn{CN)E™
(b) Au(CN)Z~ and Zn{CNjZ-
{c) AU(CNJ; and Zn{CN)z~
{d) Au(CN); and Zn{CN);

The atomic number of cerium (Ce) is 58. The
correct electronic configuration of Ce® “ion is
(a) [Xe] 4 (o) [Kr] 47

(c) [xe] 4 (d) [Kr] 4d”

44,

CH;,
i HBr (1 eguiv.)
CH, —

&

H,C
The major product of the above reaction is

CH,

ErOH

od

The product of the above reaction is
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MHz Cl 52

(@ ()

NH,
NH, 53,
NH, NH,
© @
Br OEr 54.

46. Sulphuryl chloride (S0,Cl,) reacts with
white phosphorus (P, ) to give
(a) PCls, SO, (b) OPCl5, SOCI,

(c)PCl,, SO,, S,C1,  (d) OPCl, SO, S,CI, 35.

47. The number of lone pair of electrons on the
central atoms of H,0, SnCl,, PCl; an XeF,
respectively, are
(a2113 b)2,2,1,3
c)3.1,1,2 d)2,1,23

48. Consider the following salts : NaCl, HgCL,,
Hg ,Cl,, CuCl,, CuCl and AgCl. Identity the
correct set of insoluble salts in water.

(a) HgCly, CuCl, AgCl  (b) HgCl,, CuCl, AgCl

(€) Hg,Cla, CuCl,, AgCl  (d) Hg,Cl,. CuCl, NaCl oT.

49. In the following compound, the number of
sp-hybridised carbon is

CH,=C= CH—I‘.|3H—C =CH

CN
(@2 )3 () 4 (d) 5

50. For the reaction. A + 2B — C; the reaction
rate is doubled, if the concentration of A is
doubled. The rate is increased by four times
when concentrations of both A and B are
increased by four times. The order of the
reaction is
(@ 3 (b) 0 (c) 1 (d) 2

58.

51. At a certain temperature, the value of the
slope of the plot of osmotic pressure (m) 60
against concentration (€ in mol L) of a
certain polymer solution is 291R. The
temperature at which osmotic pressure is
measured is (R is gas constant)

(@) 271°C  (b) 18°C  (¢)564K  (d) 18K

. The rms velocity of CO gas molecules at 27°C

is approximately 1000 m/s. For N, molecules
at 600 K, the rms velocity is approximately
(a) 2000 m/s (b) 1414 m/s

(c) 1000 m/s (d) 1500 m/s

A gas can be liquefied at temperature T and
pressure p provided

@T=Tandp<p (MT<Landp>p
C)T=T,andp>pg dT=T,andp<pg

The dispersed phase and dispersion medium
of fog respectively are

(a) sold, liquid (k) liguid, liguid

{c) liquid, gas (d) gas, liquid

The decreasing order of basic character of
K0, BaO, Ca0 and MgO is
(a) K20 = BaO > Ca0 = MgO
{B) KO = Ca0 = BaO = MgO
{c)MgO > BaD > Ca0 > K0
{d)MgO = CaD = BaD = KO

. In aqueous alkaline solution, two electrons

reduction of HO; gives

(@Ho" (b) H,0

(©)0, (@) 0;

Cold ferrous sulphate solution on absorption
of NO develops brown colour due to the
formation of

(a) paramagnetic [Fe(H,0).(NO}] SO,

{b) diamagnetic [Fe(H,0).(N;)] SO,

(c) paramagnetic [Fe(H0);(NO, ][50, ]

(d) diamagnetic [Fe(H,0),(30,)]NO,

Amongst Be, B, Mg and Al the second
ionisation potential is maximum for

(a) B (b) Be

(c) Mg (d) Al

. In a mixture, two enantiomers are found to

be present in 85% and 15% respectively. The
enantiomeric excess (ee)is

() 85% {b) 15%

(c) 70% (d) B0%

. 1.4-dimethylbenzene on heating with

anhydrous AICL, and HCI produces
(a) 1, 2-dimethylbenzene

(o) 1, 3-dimethylbenzene

() 1, 2, 3-trimethylbenzene

(d) ethylbenzene
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61.

62.

63.

64.

65.

66.

67.

CHO
@: aH™
e
CHO

The product of the above reaction is
CH,OH CH,0™
O (X
COOH COOH
CH,OH CH,O™
L (X
Coo™ Coo™

Suppose the mass of a single Ag atom is ‘m".
Ag metal crystallises in fcc lattice with unit
cell of length ‘a’. The density of Ag metal in
terms of ‘a" and ‘m’ is
2 ez
a

m
(a) =

(d—

m
(c) 5 e

For the reactions,
250, (g)+0,(g) = 250, (g)at 300 K, the
value of AG® is —690.9 R. The equilibrium

constant value for the reaction at that
temperature is (R is gas constant)

(a) 10 atrri™ (b) 10 atm

(c) 10 (d) 1

At a particular temperature, the ratio of
equivalent conductance to  specitic
conductance of a 0.01 N NaCl solution is

(a) 10°em® (b) 10°cm®

(c) 10 cm® (d) 10°cm®

The units of surface tension and viscosity of
liquids respectively are
(@) kg m™'s™", Nm™' (D) kg 572, kg m's™

fc) Nm™", kg m's 78 kg s kgm= s

The ratio of volumes of CH,COOH 0.1 (N) to
CH;COONa 0.1 (N) required to prepare a
buffer solution of pH 5.74 is

(given pK, of CH,;COOH is 4.74)

@10:1 (©56:1 (1:5 (d)1:10
The reaction of methyltrichloroacetate
(Cl;CCO,Me) with sodium methoxide
(NaOMe) generates

(a) carbocation (b) carbene

(c) carbanion (d) carbon radical

68.

69.

70.

T1.

T2

T3.

Best reagent for nuclear iodination of
aromatic compounds is

(@) K/ CH,COCH, (o) I, / CH,CN

(c) KI / CH,COOH (d) 1, / HNO,

In the Lassaigne's test for the detection of
nitrogen in an organic compound, the
appearance of blue coloured compound is
due to

(&) ferric ferricyanide

(b) ferrous femricyanide

(c) ferric ferrocyanide

(d) ferrous ferrocyanide

In the following reaction,

Ether- Hy0
R MgBr + HC(OEt); — P

The product P is

{a) RCHO

{b) A,CHOEL

(€) R,CH

(d) ACH(OER),

Addition of sodium thiosulphate selution to
a solution of silver nitrate gives ‘X' as white
precipitate, insoluble in water but soluble in
excess thiosulphate solution to give Y'. On
boiling in water, 'Y" gives ‘Z'. ‘X, Y’ and
*Z’are respectively

(@) AgzS:05, Na;[Ag(S:03):], AgaS

(b) AgSO,. Na[Ag(S,0;),]. Ag.S;

(€) AgS,0,. Na[Ag(S,0,)5]. AgS

(d) Ag,50;, Na;[Ag(S,05).]. Ag0

At temperature of 298 K, the emf of the
following electrochemical cell

Ag (s)| Ag *(0.1 M) || Zn** (0.1 M)| Zn (s)

will be (given E®_; = -1.562 V)
(a) —1.532V (b) —1.503 V
{c) 1.532V (d) - 3.08V

For the reaction, X,Y,(l) — 2XY,(g) at

300 K, the values of AU and AS are 2 kcal and
20 cal K™! respectively. The value of AG for
the reaction is

(a) —3400 cal

(b) 3400 cal

(c) —2800 cal

(cf) 2000 cal
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T4. The total number of aromatic species
generated in the following reaction is

mbm + ShCl; —
() @ + Sodium metal L

Br H
(iii) O + H,0 —
HoN
(iv) HNOy
(a) zero ) 2
()3 (d) 4

T5. Roasted copper pyrite on smelting with sand
produces
(a) FeSi0; as fusible slag and Cu,S as matte
(b) CaSi0, as infusible slag and Cu,0 as matte
(c) Ca (PO, ), as fusible slag and Cu,5 as matte
(d) Fe,4(PO,), as infusible slag and Cu,S as matte

T6. Ionisation potential values of noble gases
decrease down the group with increase in
atomic size. Xenon forms binary fluorides by
the direct reaction of elements. Identify the
correct statement(s) from below.

(a) Only the heavier noble gases form such
compounds

(b) It happens because the noble gases have higher
ionisation energies

(c) It happens because the compounds are formed
with electronegative ligands

(d)Octet of electrons provide the
arrangements

stable

T7. Optical isomerism is exhibited by
{ox = oxalate anion; en = ethylenediamine).

() cis{CrCl, (ox), I~
(b) [Colen);**

(c) trans{CrCl, (ox), -
(d) [Colex) (en). ]

T8. The increase in rate constant of a chemical
reaction with increasing temperature is (are)
due to the fact(s) that
(a) the number of collisions among the reactant
molecules increasas with increasing temperature

(b) the activation energy of the reaction decreases
with increasing temperature

(c] the concentration of the reactant molecules
increases with increasing temperature

{d) the number of reactant molecules acquiring the
activation energy increases with increasing
temperature

T9. Within the list shown below, the correct pair
of structures of alanine in pH ranges 2-4 and
9-11 is

I. H,N* —CH(CH, )CO,H
1. H,N —CH(CH, )CO;
III. HyN*—CH(CH, )CO,

IV. H,N—CH(CH, )CO,H
(a) land I

(b) 1and Il

{¢) 1 and IIl

(c) W and IV

80. Identity the correct method for the synthesis
of the compound shown helow from the
tollowing alternatives.

OzMN
CH3CHoCHACHACL  HNO;
@ AICl Hz80,
) CH4CHLCH,COC) ZnfHg HNOy
AICly HCWheat  HaS0,
CHyCHoCHZCOCI  HMNO ZnfHg
© AICly Hz80,  HCWheat
d CHyCHoCH:COCI  KMnD,  HNOy
AICL OH™  Hj80,
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81.

82.

83.

84.

85.

86.

87.

88.
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Mathematics

Let a,b,c and d be any four real numbers.
Then, a" +b" =c¢" +d" holds for any
natural number n, if

(@la+b=c+d

bja-b=c-d

o) a+b=c+d,a +b? =c” +0°
(da-b=c-d,a*-b?=c?-g?

If e and [ are the roots of X* = px +1 =0 and
v is a root of x* +px+1=0, then
(e +y)B+y)is

(=)0 (b) 1 (c) -1 d) p

The number of irrational terms in the

binomial expansion of (3 s, ':.1""3]"-'” is

(@) 90 (b) 88 (c) 93 () 95
The quadratic expression

(2x +1F - px + q # 0 for any real x, if

@ p°-16p—83 <0 (0)p°—Bp+16g<0
i) —8p—16g <0 (d)p® —16p+ Bg <0

In a certain town, 60% of the families own a
car, 30% own a house and 20% own both car
and house. If a family is randomly chosen,
then what is the probability that this family
owns a car or a house but not both?

(a) 0.5 (o) 07 (c) 01 (d) 0.9

The letters of the word ‘COCHIN' are
permuted and all the permutations are
arranged in alphabetical order as in English
dictionary. The number of words that appear
before the word *COCHIN', is

(@360  (0)192 ()96 (d) 48

Let f : R — R be a continuous function which
satisfies f[x)= _I': f(t)dt. Then, the value of
f(log, 5)is

(ao (b) 2 (c) 5 (d) 3
z -
Letf:R — Rbe definedasf(x]:"zim.
X" +x+4

Then, range of the function f(x)is

S

o3 el5]

89. The least value of
2x® + v + 2xy + 2x = 3y + 8 for real

numbers x and y, is

(@) 2 (b) 8 (c) 3 (d)-1/2

90. Let f:[-2,2] — R be a continuous function

such that f{x)assumes only irrational values.
If f{+/2) = /2, then
(@ ﬁ%: o (b) f(v2 — 1) =2 -1
2 -0=42+1 (2 -1=42

91. The minimum value ofcos 0 +sin® +
sin26
for6e (0, m/2) is
(a2++2 ()2 ©)1++2 (d)242
. 3t .
92. The value of lim dt is
x—2 2 [){ - 2]
(@) 10 (b) 12 (c) 8 (d) 16
03. 1f t:ﬂlEHi + tan x_ cosec E then the value
of kis
(a) 1 (b) 2 (c) 3 (d) — 1

94, Ifoe [%, 3?1'[} then the value of

1"4 cos® 0 +sin® 20 + 4 cot® cos® {E - g] is

(a) —2cotd
(c) 2cosh

(b) 2cotd
(d) 2siné

95. The number of real solutions of the equation

(sin x — x)[cos x - x*)=01is

{a) 1 (b) 2 (€) 3 (d) 4
B4 Ry
96. The value of 1+ 3 - 1-ai is
1-43i 1+ 4/3i
(&) 0 (b} -1
(c)1 (d)i
97. Find the maximum value of |z| when
Z- 3l 2, where z being a complex number.
z
[@1+43 {b) 3
)1+ 42 (d) 1




08. Given that, x is a real number satisfying
5x° —26x +5
3x" -10x+3

(a) x<:l

<0, then

i
b)—=x=3
}5

c)x=5 (d _-cx:;lnrar.:x-cE
5 3

99. The value of A such that the following system
of equations has no solution, is
Zx-y-2z=2:x-2y+z=-4;

X+y4+iz=4
(a)3 (D) 1 (c) 0 (d) -3
1 X
100. 1t flx)=] 2x x[(x-1)
x[x=1) x(x=1)(x=2)
x+1
(x+1)x

(x+1)x(x-1)

Then, f{100)is equal to
()0 (o) 1 ©100  (d)10

Letxf(l-%]z(l -g [1 %]
.

101.

[1 -—J ,m =2 Then, the value of
n(n + 1)
2
lim x, is
(@) 1/3 (D) 1/9 (c) 1/81 (o
102. The variance of first 20 natural numbers is
(a) 133/4 (b) 279/12
c) 133/2 (d) 399/4
103. A fair coin is tossed a fixed number of times.

If the probability of getting exactly 3 heads
equals the probability of getting exactly
5 heads, then the probability of getting

exactly one head is
{a) 1/64 (b) 1/32
{c) 116 (d) 1/8

104. If the letters of the word ‘PROBABILITY" are

written down at random in a row, then
probability that two B's are together, is
2 10 3 6
a) — b)) — C) — d) —
H” IIIH [}” [}”

105.

106.

107.

108.

109.

110.

111.

112.

113.

10

Which of the following is not always true?

{@la+bff=la®+|o®, ¥ a and b are
perpendicular to each other

ib)la + Ab| =|a| for al AeR, if a and b are
perpendicular to each other

(e)|a +bl*+]a -b|*=2(|a]* +|bf*)

(d)|a + Ab| z|a|foralli e R, ifa is parallel to b

If the four points with position vectors

-2i+j+ki+j+k.j-k and Aj+k are

coplanar, then 4 is equal to

(a) 1 {b) 2 (c) -1

The least positive value of t, so that the lines

(d) 0

Xx=t+o,y+16=0 and y=ox are
concurrent, is
(a) 2 (b) 4 (c) 16 (d) 8
If in a AABC, a® cos® A = b* =¢® =0, then
n T I
gl <A< b)—< A
”4< <2 [‘.IE{ <
T T
c)A== dj A=<=
(c) 5 (d) ﬂ4

{xeR: Fus X |Esin x} ["l[ll, Z—E}isequaltn

sz 2] ez

opE 5] o]

2 3 4

]fsin‘][x—x—+x——x—+ ]:E,where
2 4 a8 6

|x| <2, then the value of x is

2 3 2 2

a) — b= c)—— dy— =

(a) 3 ( ]2 (c) 3 (d) >

The area of the region bounded by the curve

y = x°, its tangent at (1,1) and X-axis is

1 . 1 .
a) — sq unit ) — s unit
(a) 12 q ( ]ﬁsq

2 ; 2 )
£) — =q unit d) — sq unit
H”q []15':1

Itlog,, (x -1)=>log,,, (x +5) then

b)2<x<3
d1<x<3

A-1<x<4
C)l<x<4d

The number of real roots of equation
log, x +ex=0is
(@0
(c) 2

{b) 1
(d) 3
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114,

The number of distinct real roots of
sinX CosSX cCosX

cosXx sinx cosx|=0 in the interval

CcOS X C0SX sinx

n T,
-—=ZX<—18
4

{a) 0 (b) 2 c) 1 (d)>2

115.

Let x,,X3,...,X;5s be 15 distinct numbers
chosen from 1,2.3, ...,15.

Then, the value of (x, = 1)(x, = 1)(x; = 1) ...
(x,5 —1)is
(a) always =0
(c) always even

(b) 0
(d) always odd

116. Let [x] denotes the greatest integer less than
or equal to x. Then, the value of ¢ for which
= z
sinl-x] .0 .
[-x] Is
o, x=0

the function f{x)=
continuous at x =0, is
(a) =0 (o) @ ==sin{-1)
(c) w=sin(1) (d)a=1

117.

For all real values of ay,a,,a,.a, satisfving

a, a, a .
a, + =L + —% + -2 =0, the equation
2 3 4

a, +a,x +a,x* +a,x’ =0 has a real root in

the interval

(@) [0 1] L [-10] (@2]

Let f : R — R be defined as
f(x) = {n. X is irrational

Then, which of the following is true?

(a) fis discontinuous for all x

(b) fis continuous for all x

(c) f is discontinuous at x = km, where k is an integer
(d) f is continuous at x= kr, where k is an integer

d[-2-1
118.

sin| x|, x is rational

119. A particle starts moving from rest from a fixed
point in a fixed direction. The distance s from
the fixed point at a time t is given by
s=t +at—b+17, where a and b are real
numbers. If the particle comes to rest after 5 s
at a distance of s =25 units from the fixed
point, then values of a and b are, respectively
(a) 10, - 33 (b} -10, - 33

{c)-8 33 (d) -10, 33

120.

121.

122.

123.

124,

125.

126.

127.

11

lim J1_+~J'E+...+.,||'n-'l
nvn

1
b) —
(]3

is equal to

n—mm

1 2

- sk d) 0
{3}2 [013 (d)

axe* —=blog (1+x)

- =

If lim

X —0 X
values of @ and b are, respectively
(@) 2,2 ©)1.2 ()21 (d) 2,0

3, then the

If the vertex of the conic y* -4y =4x-4a

always lies between the straight lines
X+y=3and2x + 2y -1 =0, then

a)2<a<4 I{b]—zlqa-cE

1

3
cl0<a=<2 d)——<a<—
[ ( > 5

Number of intersecting points of the conics
4x® +9y? =1andax® + y: =4 is

(@1 (b) 2
()3 (d) 0

The value of A for which the straight line

X=A_¥=1_223 ay lie on the plane
3 2+ A =1

X-2y=0,is

(a) 2 ()0

(c) - % (d) there is no such A
Area of the region bounded by ¥ =|x| and
¥y==|x|+2is
(a) 4 sq units
(b) 3 sq units
(c) 2 sq units
(d) 1 sq unit
Let d(n) denotes the number of divisors of n
including 1 and itself. Then, d (225),
d (1125) and d(640) are
(a) in AP
(b) in HP
(c) in GP
(d) consecutive integers
The trigonometric equation
sin”! x = 2 sin™" 2a has a real solution, if
1 1 1

{El]||a|;rEI [D}EQ:EHE
(c) 4 }m (d) |al Em
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128.

129.

130.

131.

132.

133.

134.

135.

If (2 + i) and [-J"S_—zi] are the roots of the 136.

equation (x* +ax + b)(x* +cx +d)=0,
where a,b,c and d are real constants, then
product of all the roots of the equation is

() 40 b) 35 ()45 (d) 35
Iff:[0, n/2) — Ris defined as
1 tan 6 1
f(0)=|-tan® 1 tan®| Then, the
-1 —tan0 1
range of f is
@@= B){==-2] =) (di{==2]
If A and B are two maitrices such that AB=B
and BA = A, then A® + B equals
(a) 2AB b)2BA () A+B (d)AB
If wis an imaginary cube root of unity, then
the value of the determinant
1+m of -m
1+ o =-of
w+of 0 -o
@20  (b)-3w® (g -1 (d) 0
Let f(x) denotes the fractional part of a real

number x. Then, the value of L‘E f(x*)dx is

()23 — 42 1 (o) 0
(€) 42 -3 +1 (d) 43 -2 + 1
LetS={(a.b,c)Je NxNxN:a+b+c=21,

a<b<cland
T ={(a,b,c)e Nx Nx N:a,b,c are in AP},
where N is the set of all natural numbers.
Then, the number of elements in the set
5nTis
(@) 6 b) 7

() 13 (d) 14

z
Let ¥ =e* and y=e*sinx be two given

curves. Then, angle between the tangents to
the curves at any point of their intersection is

(a) 0 (o) (€) g (d) g
The value of 2 cot™ 1 cot™! 4 is
2 3
_= b) 3% x a X
(&) g (B) > () 2 (d) 5

137.

138.

139

140.

141.

142.

If the point (2 cos 8, 2sin 0) for0 (0, 2n) lies

in the region between the lines x + y = 2 and
X — v = 2 containing the origin, then 0 lies in

@) [e. %]u[% 2 n] (o) [0, 7]

n 3n M n

- di| =, =
m[z'z] ”[4'2]
Number of points having distance 45 from
the straight linex — 2y + 1 = 0 and a distance
413 from the line2x + 3y -1 =01s
(@) 1 (b) 2
ic) 4 (d) 5
Let P{x) be a polynomial, which when
divided by (x-3) and (x-5) leaves
remainders 10 and 6, respectively. If the
polynomial is divided by (x — 3)(x - 5), then
the remainder is
(a)—2x+ 16
(c)2x - 16

{b) 16
{d) 60

The integrating factor of the differential
equation EF +(@3x tan 'y - x¥)(1 +¥v¥)=

is

(a)e” e
an® ar*
(cle (de
If y=e*cos2zx, then which of the

following differential equation is satisfied?
d?y d?y .y
{a}ﬁ+2a+5y=0 [m?+sa+2y=0
dy . dy dy oy
X s¥ oy @ ti2% _sy-0
I:C}dhz vt E)m2+m ¥
Let f: R — R be differentiable at x=0. If
flo)=0 and f'(0)=2, then the value of

lim 1 [f(x) + £(2x) + £[3x) + ... + f[2015x]]
x—l X

is

{a) 2015

(D)o

{c) 2015 x 2016
{d) 2015 x 2014

If x and y are digits such that
17! =3556xy428096000, then x + y equals
(a) 15 (b) 6

() 12 (d) 13

12
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143. A person goes to office by car or scooter or 149. Let o and Jj be two distinct roots of

144,

145.

146.

147.

148.

bus or train, probability of which are 1/7, 3/7,
2/7 and 1/7, respectively. Probability that he
reaches office late, if he takes car, scooter,
bus or train is 2/9, 1/9, 4/9, and 1/9,
respectively. Given that he reached
office in time, the probability that he
travelled by a car, is

(&) 1/7 () 2/7

ic) 3/7 (c) 4/7

The value nfj (x - 2)dx is
{(x - 2F (x +3Y}'/?

4/3 34
(a}i[x_g] +C [b]i[x_ﬂ +C
20

X+ 3 20l x+3
443 5/3
(c}i{"‘z] +C [d)i["‘z] +0
12 lx+3 20l x+3
Let f:N—R be such that f{1)=1

and f(1)+ 2f(2) + 3f(3) +...+ nf(n) =

n(n +1)f[n), forall ne N, n 22, where Nis
the set of natural numbers and R is the set of
real numbers. Then, the value of £f{500)is

(@) 1000 (b) 500
(c) 1/500 (d) 1/1000
If 5 distinct balls are placed at random into 5

cells, then the probability that exactly one
cell remains empty, is

(a) 48/125 (b) 12/125
(c) B/125 (d) 1/125
A survey of people in a given region showed

that 20% were smokers. The probability of
death due to lung cancer, given that a person
smoked, was 10 times the probability of
death due to lung cancer, given that a person
did not smoke. If the probability of death due
to lung cancer in the region is 0.006. What is
the probability of death due to lung cancer
given that a person is a smoker?

(a) 1/140 (b) 1/70
() 3140 (d) 1/10
In a AABC, if #C =90° r and R are the

inradius and circumradins of the AABC
respectively, then 2 (r + R)is equal to
@b+c

(ble +a

[c)a+ b

[dya+b+c

150.

151.

152.

153.

acos® + bsind =c, where a, b, ¢ are three
real constants and 0 € [0, 2n). Then, o +f is
also a root of the same equation, if

(ala+b=c b)b+c=2a
cle+a=hb (dic=a
1 0 0
ForamatrixA=|2 1 o/ if U, U, and U,
3 21
are 3 x 1 column maitrices satisfving
1 2 2
AU, =|0 ] AU, =|3 AU, =|3| and U is
0 0 1

3 x 3 matrix whose columns are U,;, U, and
U,. Then, sum of the elements of U™ is

(a) & (b)o (c)1 (d) 2/3

Let f be any continuously differentiable
function on [a, b]and twice differentiable on
{a, b) such that fla)={"(a)=0 and f(b)=0.
Then,

(a) (&) =0

(b) (%) = Ofor some x £(a, b)

(c) " (x) = Dfor some x e(a, b)

(d) F***(x) = Ofor some x € (a8, b)

A relation p on the set of real number R is
defined as follows: xpy if and only if xy = 0.
Then, which of the following isfare true?

(a) pis reflexive and symmetric

(b) pis symmetric but not reflexive

(c) pis symmetric and transitive

(d) pis an equivalence relation

If cosx and sinx are solutions of the
differential equation
d*y
B 2
dx
where a;.a,and a, are real constants, then
which of the following is/are always true?

(a) Acosx + Esinxis a solution, where Aand B are
real constants

+a,j}i—y+az].:f=||]r

(b) A cos[x + %] is a solution, where A is a real

constant
(c) A cosxsinx is a solution, where A is a real
constant

d) Acos| ¥ + |+ Bsin| x — Z |is a solution, where
4 4

Aand B are real constanis
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154.

155.

156.

157.

Which of the following statements is /are

correct for0 <8 < 27
2

38

(@) (cose)"> Ecnag (0) (cos e 2 cos 22

{c) cos % = (cos@)*'® 718

(d) cos % < (cos)
Let 16x* —3y* - 32x — 12y = 44 represents
a hyperbola. Then,
{a) length of the transverse axis is 2+/3
{b) length of each latusrectum is 32 / 3
(c) eccentricity is 19/ 3

NiE]

(d) equation of a directrix is x = ——
3

For the function f[x]:[["l—]} where [x]
X

denotes the greatest integer less than or
equal to x, which of the following statements
are frue?

(&) The domain is (—es, =)

(o) The range is {0} v {1} W {1}

(c) The domain is (—ss, 0) w [1,==)

(d) The range is {0} w {1}

Which of the following is [ are always false?

(&) A quadratic equation with rational coefficients has
2ero or two irrational roots

(b) A quadratic equation with real coefficients has
2ero or two non-real roots

158.

159.

160.

(c) A guadratic equation with irrational coefficients
has zero or two rational roots

(d) A guadratic equation with integer coefficients has
Zero or two irrational roots

If the straight line (a-1)x-by+4=0 is
normal to the hyperbola xy = 1, then which
of the following does not hold?

@a=1b=0

(ba>1b<0

[cla<lb<=0

(@a<ib>0

Suppose a machine produces metal parts
that contain some defective parts with
probability 0.05. How many parts should be
produced in order that the probability of
atleast one part being defective is 1/2 or
more? [Given that, log,,95 = 1.977 and
log,,2 =0.3)

(@ 11

by 12

(c) 15

(d) 14

Letf: R — Rbe such that f(2x — 1) = f(x) for
all xeR. If f is continuous at x=1 and
f{1)=1, then

(a) fi2)=1

(b) f2)=2

(c) fis continuous only at x =1

(d) f is continuous at all points
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Answers

Physics

1. (¢} 2. (b) 3. (a) 4. (o) 5. (b) 6. (c) 7. (a) 8. (a) 9. (b) 10. (g
11. () 12.(c) 13.(b) 14.(b) 15.(b) 16.(0) 17.(ad) 18 (d) 19.(a) 20.(d)
21.(b) 22.(c) 23.(c) 24.(b) 25.(c) 26.(c) 27.(b) 28 (a) 29.(c) 30.(c)
31.(a 32.(c) 33.(c) 34.(d 35 (d 36.(a 37.(c) 38 (b) 39.(d) 40.(d)
Chemistry

41. (a) 42. (a) 43. (a) 44. (b) 45.(c) 46.(a) 47. (a) 48. (@) 49. (c) 50. (c)
51. (b) 52.(b) 53.(b) 54.(c) 55.(a) 56.(a) 57.(a) 58. (a) 59. () 60. (b)
61. (c) 62.(a) 63.(a) 64.(a) 65 (0) 66.(d 67 (b) 68. (d) 69.(c) 70.(a)
71.(a) 72.(a 73.(c) 74.(c) 75.(a) 76.(ac) 77.(abd) 78 (ad 79.(a) 80.(b)
Mathematics

81.(d) 82.(a) 83.(% 84.(c) 85.(a) 86. (c) 87.(a) 88.(a) 89.(d) 90.(d)

91.(a) 92.(b) 93.(b) 94.(b)  95.(c) 96. (b) 97.(b) 98.(d) 99.(d) 100.(a)
101.(b) 102.(a) 103.(b) 104.(a) 105.(d) 106.(a) 107.(d) 108.(c) 109.(a) 110.(a)
111.(a) 112.(c) 113.(b) 114.(c) 115.(b) 116.(c)  117.(a) 118.(d) 119.(b) 120.(c)
121.(a) 122.(h) 123.(d) 124.(d) 125.(c) 126.(c)  127.(d) 128.(c) 129.(c) 130.(c)
131.(b) 132.(c) 133.(d) 134.(a) 135.(d) 136.(c)  137.(c) 138.(a) 139.(b) 140.(a)
141.(c) 142.(a) 143.(a) 144.(a) 145.(d) 146.(a)  147.(c) 148.(c) 149.(d) 150.(b)

151. (b,c) 152. (b,c) 153. (a,b.d) 154. (a.c)

155.(a,b,c) 156.(b,c) 157.(c) 158.(a, c) 159.(c,d) 160.(c)

Solutions

Physics
1. The gravitational force acting between the two
masses m, and m, is given by

_ Gmym,

Fg 5

Force on mass m,,

where, &, = acceleration
Gmy,

2z
r

& == Iy
and similarly, &, == m,

= a =

=

. Let the final temperature after the masses
thermal contact is 8, then from the principle of
calorimetry.

Heat lost = Heat gained

= 3ms (60 — 8)=ms (8 - 50} + ms (08— 40)

= 3(E0-0)=6-50+6-40
= 180 -368=28-90
B= @ =R4"C
&
3. As we know that for the earth and satellite
system,
GM:
Kinetic energy, K = m
2a
Potential energy, V = — GMm
a
GM
and total energy, E = — > =
a

where, a = radius of the orbit of the satellite and
m = mass of the satellite

On the basis of above three expressions for the
energies, we have
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GMm
K_Gh.-ﬁm _ a =_£
2a 2 2

4. From the lens formula (for first lens)

1 1 1 1_1 1
fi v o 2 v (—4)
== l+l_L_§ m
2 4 v 4
4 4
=3 V== =3-—=5/3
1Ty 3

This image will be treated as the source for
second lens, then again from lens formula, we

have
1 1 1
E v
1 1
= —=—15/3 [By equation (1)]
1 v

= 1—5.;"3=L =
Va

-3/2

This is the final image distance from 2nd lens. So,
the owverall distance of image from the primary
source (o1 object)

letd=4+3-15=55

5. The situation is given below

a
m mg cos 6
mg

For motion along a wvertical circular track, the
required centripetal force is along the radius and
towards the centre of the circle is given by

2
T—mgcﬂsﬂ=m—

L
= T=mT+mgcusE

6. Let the initial length of the metal wire is L.
The strain at tension T isAly =L, — L
The strain at tension T, is Al, =L, — L

Suppose, the young's modulus of the wire is ¥,
then
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1
A A
AL AL
L

where, A 15 an cross-section of the wire. assume
to be same at all the situations.
T L T L

= = K—=—=x—
A AL, A AL
L __&
(L,-L) (L,-L)
T.L, -T;
ﬂ{g—L]:]}[L,—L}L:M
L-T
7. The diagram is as follows
A
qs
B - Z
Zep
A Mg
The electric field due to charged infinite

o
conducting sheet s E = T

Now, force (electric force) on the charged ball is

[#(s)
F: B =
. 2e,

The resultant of electric force and mg balance the
tension produced in the string.

Sotan@= e - 9 __a
mg 2§ 2 g, mg
mg

8. The circuit diagram can be redrawn as The
potential between A and B is

For the loop ABCDA,
+2-21"+2-2I =0 D)
For the loop ABFEA,
2-2I+2-2(I-1")=0
4-2]-21+2I'=0

16




9.

10.

4-47 +2I'=0
2=21-TI"
From Eqs. (i) and (ii), we get
2=2I-1"2=1+1I'
4=3], I'=4/3=133 A

.- (i)

The density of material isp

it

The hollow sphere will float if its weight 15 less
than the weight of the water displaced by the
volume of the sphere This implies mass of the
sphere 1s less than that for the same volume of
water. Mow, mass of spherical cell

m =4nR Xt xp
While the mass of water having same volume

m, =4§1IR3 %Py =4511R3

where, p, =density of water = @
m

For the floatation of sphere,
my £ m,
4
AR Kt xp < E:I'[RE

As we know that,
£

1
R =p_ =Pz

where, | =length of wire
a = area of cross-section of the wire
and V = volume of the wite R, = F

(e

= R:H=4:1

11.

12.

13.

The circuit is

_*| e s

10V

As the lower diode attached to 100 £ resistance is
in reversed biased so, it is non-conducting.

Mow, the circuit can be redrawn as,

50 Q

_[";I_w,w.,.,_

+p - 150 02
—II—‘W\M‘W—

0V

. Current through the circuit, I = E

R

10
=—=005A
200

As the rms speed is given by

3RT

Ii"'?rms Sal—
M
= IiIII?rm.'i e £
'JM

When temperature iz doubled and molecules
dissociates into atoms, then

’T ||T
Vrrns1 - M - M
Vo, 2 T
M/2 M

_T 1
S Jar 2

If Vims, 15 V, then Vi, will be 2V

Let the masses of two particles are my and m,.

As the changes are of the same magnitude and
being accelerated through same potential, so
these charges enter into the magnetic field with
the same speeds (let V).

17
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MNow, radii of the circular paths followed by two

changes is given by
- mV
R =—
gB
Vv
and R =2 B _m
qE R m
14. As large number of particles is situated at a
distance R from the ongin. If particles ame
uniformly distributed and make a circular
boundary around the origin, then centre of mass
will be at the origin.
While if the particles are not uniformly
distributed, then centre of mass will lie between
particle and origin. This implies the distance
between centre of mass and onigin is always less
than equal to R.
15. Given, length of conductor, ] =01 m
Mangetic field, B=01T
WVelocity of conductor, V' =15 m/s
The angle between V and B is 90°
When V and B are mutually perpendicular, then
emf (induced) is given by
e=VEB]
15
=15 x01x01l=—=015V
100
16. As situation can be diagrammatically as below
i
i
From law of reflection,
i=8
Mow, 8+ r + 90° =180°
= i+ +90°=180°
r=980°-i
Alzo, from Enell's law
sini _
sin r
SIn I _ SIin I _
sin(90° —i) ocosi
= tani=U

17. Total angular momentum about O is given as,

L=L+ Ly =mwn + mpvahy
=65 x22x15 +31x36 x28
=-2145 +31248 =98 kgm /s

18. The height raised by liquid in capillary tube
2lcos0
h=
pgh

As in freely falling platform a body experience
weight lessness.

So, the liguid will rise upto to length of the
capillary.
1.e. height raised by the liquid will be 20 cm.

19. We have,

Apparent frequency,

v+, 333 + 33
Vv = Vo=
v—u, 333 -33
_ 366

=—x 1000 =1220Hz
300

})-:1000

20. The energy of the photon,
g=he
A
_4x 107 ®eVsx 3x 10°m /s
B 200% 10" °m
4 % 10°

300

eV

= geV= 1.33 eV

The ionisation energy is 13.6 eV which is greater
than energy of photon, so atom can not come into
excited state and will remain in ground state.

21. The component of velocity of B along sx-direction
Vg, =20 cos 60°

1
=20 5= 10 mys

V, =10i

V, =10i+1043

V=V =V, =10i+ 1043 j— 10i =103 j
22. When light is refracted its frequency will remain

unchanged.

23. As we know that, the rate of cooling is

fuli]
L =bAB-&)

18
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where, bA= constant

df
= — e | —
dt %
Also —£-xT—TD
dt

where, T = temperature

and t=time

So, the rate of heat absorbed by cooled body is
proportional tot; — ;.

24. Letweight of AisW’. From the free body diagram,
For equilibrium of the system,

[ N
|
f=uN| |
[w
TcosB=puN =pW ..(1)
Tsin B=W" ...(11)

where, T = tension in the thread lying between
knot and the support.

On divindg Eq. (1) by Eq. (i), we get

TsinB _ w-
Tecos® pWw

= tan @ =

= W'=puWtan 6

25. The output of digital circuit can be given as,
Y=AB+CT

Itwdﬂhesameas,Y:E+§+E

26. The situation is diagrammatically as below
A

.

B

Tower

When A is projected with a vertical speed the after
sometime it comes on the same level with same
speed as it was projected. Now, the downward
speeds of A and B at the level-X is same. So, on
reaching the ground, velocity of A and B are same.

27. Given that, 2eV<d<5eV
Wavelength comesponding to minimum and
maximum values of work function are

he 4x107"% x3 =108
lmax=_= 2

19

=6 x 10" m =600 nm
he 4x107% x3 %10
and Ay, = — =
Bin E 5

=2.4x 10" "m=240 nm

Clearly, wavelength range would be
240 < A <600

Thus, wavelength 650 nm is not suitable for
photoelectric effect.

28. The change in path length =(u-1)t
This path length change the position of bright
fringe upto seventh bright fringe. The thickness of
plastic substance inserted in the path of rays will
must be 7 (on assuming fringe width to be units).

29. Let the length of closed organ pipe is I, then,

v
v,={En-1)—
4]
Its third harmonics (put n = 2) in above question,
3v -
Y 0 i
'y
Now, the length of open organ pipe is 2], then
o v _nv
“ 221y 4l
Its fundamental frequency,
v '
Vg = E =100 .- (1)

From Eq. (i) and (i1), we get

3
Vy = =% =3 %100 =300 Hz
T

30. According to question the figure can be drawn as
below

The equivalent capacitance,
1 1 1 1 1

Cuy C C 5 10

_Z2+1 3
10 10
10
= Cay =?!.1F‘
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Now, the energy stored in the capacitor is

U= 1cv2
2

=110 4 10°° x 300 x 300
2 3

=2 .3 o151
10x2 20

31. As we know that the speed of efflux is given by

V= qiﬁgh, where, h = height above the hole upto
which liquid is contained.

= veh

As the water coming out from hole-1 has
maximum speed (honzontal) speed. So, it will
reach farthest distance.
AT - BT®

%
= pV=AT-BT?
= pAV = AAT — BTAT

3z2.

Given, p=

On integrating, we get
Tz Tz
Wortk = | PdV = A dT - B TdT
or j' In J‘Tl

B .
=AI[T2—TJ]—EIL'T:}‘—[T})21

33

When switch is in position &, then capacitor will
be changed.

When switch is in position b, then circuit

becomes an LC oscillator with frequency,
1 1

ve— |—.
Zn VLC

In two situation the net reactance or impedance
of the circuit is zero.

ie. infinite

This implies the current, i =
ZeI0

current through the circuit even without any
applied emf.

34. Consider the diagram,

2/

In above the flux coverage of three face is shown
in figure. Which is like a quadrant in any plane.
So, flux will be

o=Llx 9 __9_
4 6 Mg
35. The figure can be redrawn as,

—e—
i, 502

10 2

Wit

502
| — s —

15V

The current through the circuit
net emf

i=
effective resistance
2-15 05

"B 4+5+10 20
=1 _o00sA
40

The terminal potential difference of the batteries
Vyo=g,—ir,=2-0025 x5
=2-00126=1875V
and Vg =¢&g5 —irg
=15 — 0025 %5
=15 - 00125 =1375V

36. The situation can be diagrammatically as,

E
+q F=qE
a 7a E
F=—qE_q//
_— E
The dipole moment,
P=2ga (cosBi+sind j)

The net force on the dipole is always zero while
net torque on the dipole is not zero.

37. The source is at infinity and incident beam is
parallel.

38. Whenever, there is a change in the magnetic flux
crossing through the loop, an emf induced in it
and hence there is an ameount of induced current
through the loop. If loop is rotated about one of its
diameter, the flux through it varies and causing
the emf induced in it.

39. In this case (pure rolling) the velocity of point of
contact is zero.

20
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40. The de-Broglie equation is

Chemistry

41. Flame colours are produced from the movement
of the electrons in the metal ions present in the
compounds.

Calcium gives brick red colour. Strontium gives
crimson colour.
Barium gives apple green colour.

42. Extraction of gold (Au) involves the following

sequence of reaction,
Gold ore ——% , HO™ + Au(CN)j
CH™, H:0, O X
B L Zn(CNE™ + Au
¥

Hence, X = Au(CN);, ¥ =Zn (CNJ;
43. Atomic number of cerium =58

Electronic configuration of
Ce = [Xe] 4f* 54 65°

Electronic configuration of
Ce* = [Xe] 41’

44. HBr ==H" + BEr~

For, 1,3-butadiene at room temperature, there is
formation of 1 4-addition product.

CHj

1
N
4 3 CH; + HBFF ———

Er H J' Br
| | |

CH, =—C—CH—CH, cHz—rlz — CH—CH,
I

CH, CH,
1, 2-mddition 1,4-mddition
(Mlimos panduct) {M=jor product]

h
Again, —will be constant only when v is constant.
v

Thus, in present case the de-Broglie wavelength
of heavier particle will be smaller. When the
velocities of two particles will be same.

45. It is a substitution reaction, so the product
formed is

1 NHz
_—
ExOH
Br Br

46. When sulphuryl chloride (S0,Cly) reacts with
white phosphorus (F;), it give phosphorus
pentachloride (PClg) and sulphur dioxide (SO, )
The reaction is as follows:

B, + 1080,Cl, — 4PCl; + 1050,

47. The number of lone pair of electrons on the centra
atoms of H,O, SnCl,, PCl; and XeE are 2,1, 1 and
3 respectively.

O
I—{ Mumber of lone pairs =2

Cl—Sn— Cl Number of lone pair=1

F

Cl | Cl Number of lone pair=1
Cl

Number of lone pairs =3

48. Salts such as NaCl, HgCl,, CuCl, are soluble in
water while salts such as Hg,CL,, CuCl and AgCl
are insoluble in water.

P N A )
49. CH, =C=CH—CH—C =CH

C=N
=

Thus, number of sp -hybridised C =4

21
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50. Rate of reaction is doubled when concentrationof ~ 57.
Aisdoubled. Again, rate of reaction becomes four
times when concentration of A is increased by
four times. It is clearly shown that there is no
effect on rate of reaction on increasing the

concentration of B.

Thus, order with respect to A is 1 and order with
respect to B 15 0. Total order of reaction = 1

51. 58.

_.
Osmatie pressure

O Concentration —

Slope, RT =291R or T=291K
. Temperature =291 - 273 =18°C

As from the formula, v, = i%

Given that (v by =1000 0¥ s
{Temp. jon =27°C=300K
(Temp.) N, = 600 K
Mow putting the values, we get
3R Ty Muz

= o — X
{vlm}Nz 3R

Mypo Ty,
1000 _ [300 L 28 _1
(Vems)y, V128 600 42

O, (Vg gy, =1000% 1.414
=1414 mfs

59.
52.
60.

:Vuns ]OD

61.

53. Agas can be liquefied at temperature T when it is
lower than critical temperature, T, and pressure p

is greater than critical pressure.

62.

Hence, T <« T, and p > p,.

54. The dispersed phase is liquid and dispersion

medium is gas in the fog.

55. On the basis of electropositivity of metal, the

order of basic character is
K0 > BaO = CaQ = MgO

63.
56.

In agueous alkaline solution, two electron
reduction of HO, gives OH The reaction is as
follows:

H,0, == H'+ HO]

HO; + H,O + 26" == 30H

Cold FeSO, solution on absorption of NO
develops brown colour due to the formation of
[Fe(H,OL(NO)] 80, .
FeS0, + NO + 6H,O —
[Fe(H OL(NO)]S0,
Brown ring comples

This complex has 389 EM magnetic moment
shows that it has 3 unpaired electrons.

Group II A Group IIT A

Be B

Mg Al
The electronic configuration of boron is 2322;:.11.
And electronic configuration of BY is2s”. Hence,
it is difficult to remove second electron from
25” shell because half-filled and full-filled orbitals
are more stable than others.

15% will form racemic mixture with another 15%.
Hence, the enantiomeric BXCESS 15
=(85 - 15)=T0%

CHg CHgy
+ AT + HCI @\:
Hy
CH

1, 4~dimethyl benzens 1, 3udirnethy] benzrne

CHO  _ CHzOH
©: - CI:
—
CHO coo™
It is an example of intramoclecular Cannizaro
reaction.

Given that,

Mass of single Ag atom =m

Unit cell length = a

Total atoms present per unit cell of foo lattice =4,
Therefore, mass of unit cell becomes 4 m. Volume
of unit cell =&

Mass of unit cell 4dm

Densityp) =

Volume of unit cell &

For the reaction,

250,(g)+0,(g) v 2804(g)

Given that, AG® = —8909R, T =300 K

From the formula, AG® = —-RT InK
—6909 R =—-R »300 ¥ InK

_ 6909

orlnk = =2.303
300

22
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or =2303log K =2303
or K=10'=10

Unit of K = (atm)A” = (atmf~* = (atm)™
E =10 atm™

64. As we know that,

Equivalent conductance, (A)
_ specific conductance (K) <1000

concentration
A 1000

or —=
K conc.

A 1000 © 'enfeq ™!
or, - = o R
K 001 Q" cm

(Given, conc. =0.01 N)

1

oI, Z=10° en® eq
K
65. From the formula,
Surface tension,

AW J kgm's™
= =7g s =kgs_2

M= a2 =

dv
Form the formula, F =“-A-E

or, 1 (coefficient of viscosity)
-f . N =Nm™-s
A- EK ) ms-

dx m

1

orkgms™-m~ -s=kgm s’

66. Given, that pH="5.74, pK, =474

Suppose that volume of acid solution = x L
Volume of salt solution =y L
From Henderson equation.

[Salt]
H=pk,+ 1
PR = PR 00 acid]
CH,COON
or, pH— pK, = loglor2COONa]
[CH,COOH]
CH.COON
o1, 5.74— 474= 1= log s 00Nal
[CH,COOH]
., CHiCOONal
[CH,COOH]
0lx

. ICHCOOH] _ 1 _x+y

[CH,COONa] 10 Oly
x+y
Thu5£=l
y 10

Na* +O0OMe

P
\O

67. NaOMe

p—

ClyC—C + OMe — Cl,C — C — OMe

~
OMe

I
4
0
]

'CCL + C&——CClLy + C
MeO OMe

68. Best reagent for nuclear iodination of aromatic
compounds is I, fHNO,.

HMO;—* Nitronium ion

Iz
I

+
69. To a part of sodium extract, FeS0, solution is
added and the contents are warmed. A few drops
of FeCl; solution are then added and resulting
solution iz acidified with conc. HCL The
appearance of bluish green or Prussian blue
colouration confirms the presence of nitrogen.
The reactions that occur during this test are as
ZMaCN+ FeB0, — Na.50,; + Fe(CN}
Fe(CH), + 4NaCN —— Na, [Fe(CNL]
Sodium ferrocyanide
3Na, [Fe(CNk]+ 4 FeCl; ——
Fe, [Fe(CNE]; + 12NaCl

Ferric [errocyanide
(Prus=sian blusp

Aromatic compounds

Electmophilic substitution
reaction

70.

23
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71. The sequence of reactions are

2AgN0Os + Nag8:03 — Ags8:0; +2ZNaMNOs

Sther Sodium )
nibrate thinsulphate [White ppt.)

o
eﬁy \
NaglAq(S,0.),] (¥) Mot ssluble
Enluble in water

i OVA

Agg5S (Z)
Silver sulphide

Hence, X = Ag,3.0,
Y = Na,[AQ(S,0;)] Z = Ag,S
T2. From the given cell, the cell reaction is
2Ag(s)+ Zn®F (01 M) —
2Ag*(0.1 M)+ Zn(s)
The Nernst equation is

00591 [Ag*F
=E" gy ——Ilog
Ean el . Z]
o, B =(- 1.552}—“:"‘:'59”113 017
(0.1)
{where, E®__, =-1.662 V)
0.0591
or, By =(— 1.562)— > log 107"
0.0591

=—1562 +
=—1562 + 002955
=-1832 V

T3. For the reaction, X,Y, () —s 2X ¥a(g)

ﬂmg = number of gaseous products
—number of gaseous reactants

An, =2-0=2
Given that, A7 =2 kcal
AS=20cal K’

From the formula,

AH = AU + An,RT
Putting the values, we get

A =2+(2x2x 34::0]

1000
=3.2 keal =3.2 x 10° cal

Also, AG = AH —TAS

=3.2x10° - 300x 20

=3.2x10° - 6x 10°

=—2800 cal

24

T4. Criteria for aromaticity (Huckel rule)
The cyclic m molecular orbital (electron cloud)
formed by overlap of p-orbitals must contain
(4n + 2) m-electrons, where n = integer 0, 1, 2, 3,
etc. This is known as Huckel rule.

) Dm + SbCly —*
sbci3

2me system
{aromatic)

@ @ﬂ,

Bma™ system
(aromatic)

H._.-Br
i @

Tropylium cation

Ee systam
(aromatic)

H.M
@ =)

4me™ system
(mon-aromatic)

T5. Roasted copper pyrite on smelting with sand
produces FeSi0O; as fusible slag and Cu,S as
matte.

For removing the gangue, FeS, silica present in
the lining of the Bessemer converter, acts as a flux
and forms slag (iron silicate) on reaction with

Fe(Q.
FeS + 3 —— 2Fe0+ 25
o, 0,

FeO + 5i0, —— FeSiQy
Gangue Slag

Copper matte mainly contains Cu,S and FeS.

76. Ionisation potential values of noble gases

decrease down the group with increase in atomic
size. Xenon forms binary fluorides by the direct
reaction of elements.
The reason is that only the heavier noble gases
form such compounds. Octet of electrons provide
the stable arrangements but this statement is not
wery much valid in cases of higher element which
can be ionised easily due to large distance
between nucleus and valence electrons.
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7.
okt
\i:::i{-‘_:v.‘i/

trans ICrClz[ux]zla_ isomer- optically inactive

[superimposable mirror images and plane of
symmetry).

cis-{CrCL{ox) '™, [Cofen)** and [Cofox) (en)]*
exhibited optical isomensm.

T8. The increase in rate constant of a chemical
reaction with increasing temperature are due to

the following facts.
The number of collisions among the reactant
molecules increases with increasing
temperature.
Mathematics
81. From option (d), we have
a-bh=c-d -.-(I)
and &-bB=c-d (i)
Consider, &-b=Ff-&F
= (a+ b)la—b)=(c —d)c+ d)
= a+hb=c+d I f111]
[using Eq. (1)]

On adding Eqs. (1) and (i}, we get

2a=2c = a=c
= b=d [using Eq. (iii)]
Thus, 8" + b" =¢" + d” foralln e V.

82. Since, & and f are the roots of x° — pxc+1=0.
-~ o+P=pand af=1

25

The number of reactant molecules acquiring the
activation energy increases with increasing
temperature.

79. Iscelectric point for neutral amino acids ranges

from pH 55 to 6.3. Acidic amino acids have
isoelectric point around 3 while basic amino acids
have ranges from pH 7.6 to 10.8.

At isoelectric point, amino acids exist as Zwitter
ions. At low pH, it exists as cation and at high pH,

it exists as anion. Hence, alanine (pH range 2-4)
will exist as cation while alanine (pH range 9-11)

will exist as anion.
Aridic medium:

HSN+ —CH (CH,) CO,H
Basic medium:

H;N—CH (CH;) CO5
B0. The sequence of reaction is as follows:

0 CH, CH
N New”

csn?m:l

~ o, m

G

o, p-dlrectm}

Also, yis the oot ufx2+px+'l=0.
Yz+m-'+'l=l3 = '|F=—p‘l‘—]_

Mow, (ce+y)(B+v) =ofi+ oy +Py+v°
=1+y(a+p)-py-1=y(a+p-p)

=yx0=0 [vo+f=p]

a

Since, y=—cor—f
(a+y)B+y)=0

83. General term of @YE4+7VHI g given by

T; i IIIIC f3”511m F ]ﬂ!}x
100 r
=g .3 5 .73

r T
For a rational term, and 3 must be integer.
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84.

85.

86.

87.

88.

Hence, r=0, 15, 30, 45, 60, 75, 90
. There are seven rational terms.
Hence, number of irrational terms

=101-7=04
Given equation is(2x+'1}2—px+ q=0
= dx +4x+1-px+g=0
= 43" + (d—ple+(1+g)#0
Mowr, D=0
= {4—pf —4(d)1+g)<0
= 16—8p+p —16-16g <0
= o’ -8p-16g <0
Let A be the set of families who own a car and B

be the set of families who own a house.
Then, FA)=60%, F(B)= 30%
and P(ANE) = 20%
Now, P{AUE)= FlA)+ F(B) - PIANE)
=60+ 30 -20=70%
Mow, families who own a car or a house but not
both=AAEB
=3 P{AAB)= PIAUB)-FlANE)
=70 -20=500% =05
The number of words starting with CC = 4!
The number of words starting with CH = 4!
The number of words starting with CI = 4l
The number of words starting with CN = 4l
COCHIN is the first word in the list of words
beginning with CO.

- Number of words that appear before the word
COCHIN =96

Given, flx)= L" fie)dt i)

Using Leibnitz theorem, we get
Fix)=f(x) = flx)=kes"
On putting x=0 in Eq. (i), we get

f{U}:J: f(t)dt

= kP =0 [ r ffx}dx=0:|
= k=0 [ e =1]
s flx})=0 = f(log,5)=0
2
Let v = x —x+d
Y 3+ x+4
= xzy+ xy+-‘-1,v=x2—x+4

26

= (y—1p +(y+1)x+4y—-4 =0

For x to be real, discriminant of the above
quadratic equation should be greater than or
equal to 0.

= (y+1f-4(y-1)dy-4)20

= (y+1f —16{y—1F =0
=(y+1+dy—4)y+1-4y+4)20
= (by-3)5-3y)z0

E[E 5

Y153

89. 24+ V¥ +2xy+2x-3y+8
= %[4;:2 +2¢° +dxy+dx—6y+16]
- zlusf 8y} + ¥+ +dx

+2y)+16]
= %I{y—dlf +@2x+y+17 -1

So, least value will be —% at

-5
y=4 and x=—.
2

90. If a function f(x) assumes only irrational values

and which is also continuous, then f( x)must be a
constant function.

=2 fix)=+2Zasf(v2)=+2

fy2 —1)=42
2 pe [n,ﬁ]
sin20 2

For mimmum value, sin 20 must be maximum.
20=X o p==
2

91. Here, cosO+sinf+

4
Hence, cos£+s1n£+ Z =2 +2

4 Sin—
lim [ 3¢%dt

x 3¢ I

92. 1]11'1]‘ = X272
x—242 (x—2) Lhim(x—2)

=2

lim 3 °

_x2

= 1 [using L' Hospital's rule]
=3x(2F =12

2
93. Given, nnt—x+ t.:ami = posec —
3 3 3

Let® =§. then
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cot 20+ tanf = cosec kO
cos 20 sin B

sn2B cos O

2cos’ B-1, sin@
2sinficos0 cosB
#2m529—1+251n2 8_
2zinBeoz 8B
1
2sinBeos B
=% cosec 20 = cosec kB

k=2

94, ,J4cos’ B+sind 29+4E.‘OI.BCEB:[:——§J

=cosec ki

= cosec ki

cosec ki

= cosec ki

= -.Jr4 cos’ B+(2sinBcos BF

+2cotd ECDB:(E—E)
4 2

= 1’4 cos’ O+4sin” Boos" 0

+Z2cot {-}[1+cos{g—ﬂ]:|

[ 2cos® B=1+cos28)]
= \J4cos’ B(cos” B+sin” B) +2cot O (1+sin6)

=|2cos8 |+2cot B+2cosh
= —2cos0+ 2cot 0+ 2cos0

[ forB e [E.B—E].hos B |=—1:B}
2 2

=ZcotB
95. Given, (sinx— x){cos x— e )=0
= Sin X=X OI COS X=X"
MNow, ifsinx=x, then only: one solution Le. x =01s
passible. Also, if cos x=x", then two solutions are

passible. Hence, there are total 3 solutions.

96. We know that, m=_1;—@
= 1-+3i=—2w and m2=—_1;"5j
= 1+43i=—2¢f
Now 12231 . (15 -
ow,
1-+/3i 1+3i

ERES]

98.

99.

100.

= o™ +——= w+ of [raf =1]
= [+ 14 @+ of =0
We have
3
lz|=|z—+—
3
= lz]| =|z— |+|—
z
[using triangle inequality]
3 3
= |z|£2+—‘ ['.‘ z——=2:|
E z
3
= lz] =2+—
Iz|
= |z -2|z]-3 =0
= (lz]-3)(|z] + D=0
= -1=|z| <3
Thus, the maximum value of | 2] is 3.
We have. By —26x+5 3
3x -10x+3
b’ —26x—x+5
= =0
Ax —9x—x+3
- 5){{::—5}—1{;(—5]{0
Jx(x—-3)-1{x-3)
~ fx—S]{Ex—'l}c:ID
(x=3}3x-1)
11
XE[—,—) L(3,5)
3
If the given system of equations has no solution,

2 -1 -2
then |1 -2 1| =0
11 A

= 2(—2h—1)+1(A—1)-2(1+2)=0
—4A-2+A-1-6=0

—
= —-3A-9=0
= A=-3
1 X
We have, f(x)=| Zx x(x-1)
x(x—1) x{x—1)x-2)
x+1
(x+1)
{x+ Lxfx—1)

27
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Taking common x, (x-1) from R, and FR
respectively, we get
1 X x+1

flx)=x(x-1)| 2 x=1 x+1
Ix x(x-2) (x+1)x

Taking common (x + 1) from C;, we get

1 X 1
flx)=mx—1x+1[2 x-1 1
Ix xfx-2) x
Taking common x from Ry, we get
1 = 1
flx)= s (x—V{x+ 12 x—1 1
3 x-2 1
Applying R, =R -F, B, =R -R,
we get
-1 1 0
flx)=F(x-1x+1-1 1 0|=0
3 x-2 1
[+ R, is identical with R;]
= f{100)=0

101. We have, x, =[[1—lI'1 —l]
3 5]
(-2 (-5
10 n(n+ 1)
[ = i +n-2
- "“‘_E{ nin+1) ]jlz

[ &(in+2)n-1)
_E[ nin+1) ]jlz

28

(3]
= Mp=—|1+—
9 n

1 1
= n].l_}mmxﬂ—g—(1+l}f—§

. WVariance of n natural numbers

_o-1_(20F-1
12 12
400-1 399 _ 133

[+ n=20]

. Let the coin be tossed n times.

Let getting head is consider to be success.

1 1 1
p=—g=l-p=l-—=—
2 2 2

It 15 given that,

P(X=3)=PFX =5)

e =

=5 fo, =",
= n=3+5 [+ °C,="Cy, =x+y=n|
= n=8

1 1 1 B-1
ST
B
= EC] x[l] = l
2 32

. Total number of ways in which the letters of the

word ‘PROBAEILITY" can be amanged in a row
11!

2121

Number of ways in which two B's are together
10!

21
. Required probability
10!
_ oo _Wtx2! 2
11l 111 11
2121

. Option (a) If a and b are perpendicular to each

other, thena-b =0

Mow consider,

la+bf=(@a+b)fa+h)
=laf + [bf

So, option (a) is always true.
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Option (b) If a and b are perpendicular to each
other, thena -b =0
Mow consider,

|a + Abf =(a + Ab)-(a + Ab)

=laf + # |b[

= |a + Ab| =4|af + ¥ |bP

z|a|forallLeR
So, option (b) is always true.
Option (c) consider,
lat+ bF +|la-bf =@+ b)-;a+b)
+(a—b)-(a-b)
=laf +a-b+b-a+|bf
+|af —a-b-b-a+|bf
=2(|af" +|b)
S0, option (c) is always true.
Option (d) consider,
a=—-bandb 0
Then,|a + Ab| =|a]|
= |-b+ ib|=|-b|
=3 |b||A-1=2|bl = |A-1]=1

.1
which is not true for all A, as we consider A = E .

then it is not true.
Hence, option (d) is not always true.

106. If four points (3, Vo &) (36, ¥, 20 ), (3G, ¥4.25) and
{%,.%,.2, ) are coplanar, then
Hp—Ay YV E2-H
M=y Yi—¥y FH—z =0
Hg—¥y Ya—V1 &5
3 0 0
MNow, 2 0 -2 (=0
2 -1 0
= 3(0+24-2)=0
= A=1
107. Consider the given equation of lines,
x—(t+a)=0 L)
v+ 16=0 ...{ii)
and —ox + y =0 ... (i)

Since, these lines are concurrent, therefore the
system of equation is consistent.

29

1 0 —t+a)
Now, 0 1 16 |=0
—o 1 i}
= 1(0-16)—(t+ o)(0 + ) =0
= 16 — ot + a)=0
= oft + o)+ 16 =0
= of +toe+ 16 =0

Clearly, ot should be real

P -4Ax1620= t° -84 20

Hence, least positive value of t is 8.
108. We have, & cos A -b" - & =0

= gcofA=b"+ ¢

Also in AABC, we have
bz+c2—az_azcus:ﬁ!—az

cosA =
2bhc Zbc
_—a(l-cos’A) -dsif A -0
2bc 2bc

[-0=<A<ma b, c>0]
=cosA <0 = A lies in [Ind quadrant

Fid
= —<An
2

109. Given, { x € R:|cos x|z sinx} ﬁ[ﬂ, STE]

If we draw, the graph of |cos x| and sin x, clearly
|cos x| = sin x when

x€ [aﬂu[%ﬂ'%]
oz Lz i) o]
=[oﬂu[3?ﬂ?ﬂ}

z i
110. We have, sin™" x—£+£—x—+___ I
2 4 8 6
= sin” X I = 8, -2
[—x) G 1-r
1| =
2
—1 2x n
= ik =—
2+ x [
2x T 2x 1
= =gin— =—
2+ x 6 2+x Z

= dx=2+x = 3Jx=2 = x=§
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111. We have, v =x" and A(1,1)

% =3 i)

On putting x=11in Eq_ (i), we get
dy
—£ =3{1F =3
dx
~. Equation of tangent at A(1,1)is
y=1=3{x-1) = y=3x-2
~.Required area

=_[:x3dx-j;s{3x—2}dx

=1 sq unit
12

112. We have, logge(x—1) = loggae(x+5)

== lngnz{x—1}>lng‘ﬂ_2]2{x+5}
loggs(x—1) >Elugﬂ_2[x+5}

2loga(x—1) = log, .(x+b)
log gl x—1F > logy 4(x+5)
(x—1F < x+5

[ log,x>log,y = x<y, if0<a<]]
= ¥ 2x+1<x+5

= *-3x—4<0
= F-dx+x-4<0

= x(x—4+ 1{x—-4) <0
= (-4} x+1)<0 = x=(-14)
But x>1 = x&e(14)

=
=
=
=

113.

We have, log.x+ex=0
= log, x=—8&x
Since, both the graphs intersect at only one point.

Hence, the number of real roots of equation 1s one.

Slnx CosXx CQOs5X

114. Given, |cosx sinx cosx|=0

COSX COSX SInx
= 5in x(smz x—cos” x)
—C0S X(s1n Xcos X —cos” x)

+cos Jc{l::»::ns2 x—sin xcos x)=0

30

= 5in x(sin x —cos x)(sin x +cos x)
—cos” x(sin x —cos x}—c:nsz x
(sinx—cosx)=0
= (sin x—ocos x)
{sin2 x+sinxcos x—2cos” x)=0
= I{smx—msx}[sinzx+231'nx
cos x —sin xcos x —2cos” x)=0
= {sinx—c:ﬂsx}z{sinx+2cusx}=0
= sinx—cosx=0orsinx+2cos x=0
= tanx=1ortanx=-2

But x EI-—E,1
| "2
= Only one solution i.e. x=%

115.

Since, x,%,. .., %5 ale among

1,2 3, ., 15 So, x, can take any value from 1, 2,
3, ., 15 Among these values one of the number
must be 1, hence product will be 0.

ol xi [_le x20

116. We have, f(x)={ [—»"]
o, x=0
Now, i SRX]_SCD
x—0 [—X‘] [—1}

Since, f(x)is continuous at x=0.
= lhmf(x)=f({0)
x—0

= sin{l)=o

ad 3
117, Let f{x;=%+%+£w
) 5.8 &8
s A0 =0 f=24+2Z4+ 045 =0
{0 (n ﬁl+3+2+a|1
= fl0)=f(1)

= f'(x)=0has atleast one r=al root in [0, 1].
[according to Rolle's theorem)]
Flx)=ax +ax +ax+5
Hence, asxa +%x2+alx+q] must has a real root
in the interval [0, 1].
0, x is irrational
118. We have, f(x)= . .
sin| x|, x is rational
If f( x)is continuous, then sin | x|=0

= x=kn, where k is an integer.
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119.

120.

121.

122.

Given, s =t yat-b+17

=[2t+a], =0
t=5

After b sec, [E}
dt

== a=-10

At t=5sec,s =25 units

25 =57 +5a—b+17

['*5=2bandt=5]

25 =25 4+5(-10)-b+17

= H0-17=-b

= b=-33

o T4t

nn

_hmﬂ[ﬁ+£+...+m+£ o ]
_ﬂ—} nJ;

nxn
n 2z

n—}“ﬂld n

=EJIdx+n =§

=

F—yoo

1 m
—lim —x—
a—=1] n

We have,
i 2XE —bl?g (1+x) _, [u_fmm]
e 0

x—0

Using L' Hospital's rule, we get
b

ag” +axe” ———

1t x =3 [E Iorm]
2x 0

= a-b=0=a=h
Using L' Hospital's rule, we get

lim
x—0

ae” +ae” + axe”™ +

lm (1+ x} -3
3 —0 2
A X b

= lim2as” +axe” + —=0

x=0 {1+ xT
= Za+hb =6 (1)
= 3a=6 = a=2
On putting the value of & in Eqg. (1),
wegeth =2

We have, }'2—4}' =dx—4a

= (y-2f-d4=4x-4a
= (y—2F =dx—da+4
= (y—2F =4[x—{a-1)]

Hence, vertex is (a—1,2)

123.

124.

125.

126.

Since, vertex lies between the lines x+ y =3 and
2x+2y-1=0, then
(a—14+2-3)2a-2+4-1)<0

= (a-2)2a+1)<0=ac [—%,Z]

For curve I,

47 +9y* =1 = x + v =1

G G

1
which is an eguation of ellipse with E=E and

b=l
3
For curve IL 4x% + yz =4 = $+ 4£=1
i+£=‘1
(1f @r

which is also an equation of ellipse with 2 =1and
bh=2
Hence, there is no intersecting point.
ThH_¥YTH
& by
on a plane &, x+ b, y+c,z = d, then
(i) aa +bb +c,c, =0
(1) gx,+by,+c,z =d
Apccording to the question,
3(1)+2+ AN=2)+(-1)(0)=0

Z—E
= ! lies
Cy

If a line *

= 3-4-24=0
=5 A=—1/2
Alsp, A-2=0=2h=2

So, there is no such value of A.

000

y=—|x|+1

In figure, B=({02) = 0B =2
and OABC is a square.

So, side of length =4/2 units
SoArea of OABC = 2 sg units
Here, 225 = 3% %52

= d(225)=3x%3 =9

31
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127.

128.

129.

130.

131.

and 1125 = 3% x5°
=  d(1125)=3x4 =12
640 =2" x5
= d(640) =82 =16
Hence, 9, 12 and 16 are in GP.
n

n
We know that, _E <sin'x < E

| b
= — =2sin '2a<—
2 2

- - T
= —<sin"'2a<—
4 4

=% su{j]‘_ima Esin[l]
4 4
-1 1
=2a=
= jz- a 32=
-1 1 1
<a< <.
= 2z 24z =>lﬂl"z?z

If one root of a quadratic equation is of the form
a+ ib, then other root will be a — ib.

S0, all the roots are 2 + 1, -,‘rS_t 25
- Product of all the roots
=(2 + i)2 — N6 + 206 —21)
=4+ 1)5 +4)=5x9=45
1 tanf 1
We have, f(8) = |-tanf 1 tanf
=1 —tanf 1
=1(1 + tan” 8) - tan®
(—tan® + tan@)+ 1({tan® B+ 1)
=2(1+ tar" B)—0=2sec’ B
~Rangeof f =(2, =)
Given, AB=FBand BA=A
Now, A* + B =A-A+B-B
= A(BA)+ B(AB)
=(AB)A +(BA)B
=BA+AB=A+H

1+w o -

1+ @ —of
o+ of © —uf
0 of  —w
=l 0 w —of v = + Gl
1+ © -

132.

133.

134.

32

=(-1+ w)-o' + o« )={w- 1) —n)
=uf —of — o + w=—3a"

Let] =Eﬁf{x2']dx=gﬁ{xz}dx

=L‘E{f—[xzndx
= [* ax - [1irax
&
=[§l —[Elledx+ Eﬁlxz]dx+ J':g[xz]dxl
=J§-[L‘0 dx + L‘Eidﬂ _[fz:dx]

=310+ (0 + 2x) ]
=f3-+1-2B+242
=2 -3 +1

Wehave.a+b+c=21anda+

C=b

at+rc

= a+coc+ =21

= a+c=14 =:-a;c=?

= b=7

So, a can take values from 1 to 6,

¢ can have values from 8 to 13

or a=h=c=7 [as=b=c]
So, there are 7 such triplets.

2 2
For intersecting points, & =¢&" sinx

= e‘z{smx -1)=0
= E-"2 =0 or sinx=1
But e"z 20 = sinx=1
y[d
— X=—
2
2
Now, y=g
d -
—]"r=|e"J -2x=2xe"'2
dx
2
Also, y =& sinx
dv

2
=g" -2xsinx+ exz c:x=2xexz
dx

[ sinx =1 cosx =0]
Since, both the curves has equal slope.
Hence, angle between the tangents at
intersecting point is 0.
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1 4 d
135. 2cot ' = —cot 1= 139. Gwen,—y = —I:‘3x2’car1_1 ¥— xa}f'l + yz}
2 3 dx
=2t.5|1:1|_12—t.:5.|.1:1|'1E =2 ﬂ=+ 1+ ¢y )-3x
4 dx
=1+ tan™" i —tan™? % {tan™ ¥il+ )
- 1 d
= -—F=x3—sz tﬂn_ly
1+ ) dx
1 d
= —-—'V+3x: tEI.n_]}-'=x3
14 % dx
Puttan 'y =t = 1 _ & &
1+y* de dx
A sl =P
dx
136 which is linear differential equation in t.
N x2 -]
Now, I]:"'=t.=.Ja g
140. Given, y=¢e" cosZx .1
d
—'I;f=l_=.-_’c (—sin2x)2
dx
(2cos0, 25in8) will lie on the circle P ],r2 =4 +cos2x- &7 (1)
(from the above figure). Since, point lies on the dy
Tegion contalning ongin. = E =-2sin2x-€" -y
So, point will be on the shaded region. dy A
n 3n — — + y=-2sinZx-e
s BE[EI ?] dx
= -ﬂi + ﬂ=—2 [sin 2x-&7F (—1)
137. Let the point be (A, k). di  dx
+ e 2oos2x]
Then, B =2k +1 =.f5 =2sinZx-e" —4y [from Eq. (i)]
VTR S - S S
= h—2k+1=%*5 i) ol dx  dx
Also, 2h+3k 11 13 = ﬁ+2ﬂ+51,r=ﬂ
|-|22 + 32 dxz o
— 2h+3k —-1=+13 [i.i} 141.Gwen,f{ﬂ}=[]andf{ﬂ}=2

On solving Eqs. (i) and (ii), we get four points. So,
there are such 4 points.

138. -+ P(x)=(x —3)(x —5)

1Lrnul[i[x}+ fi2Zx)+ fi3x)+ ...+ f(2015 X))
x =0 X

Fx) + 2F°2%) + 3F7(3%)
+ ...+ 2015f"{2016 x)

=OQ(x)+ (ax + b) = lim 3
Given, P(3)=10and P(B)=6 |applying I’ Hospital's rule]
= Ja+b=10 L1
and Sa+ b=8 .11 _2+42x2+3x2+...+20156 x2
On solving Eqgs. (i) and (i), we get - 1
a=-2and b =16 =2[1+2+3+ ...+2015]

s BRemainder=-2x + 16
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_ 2(2015)(2015 + 1) _ 2 x 2015 x 2016 x+3=t=} —5 dx

Put =t
2 2 x-2 {x—2F
=2016 x 2016 ) =—lf£=—lft_?ﬂdt
142. Given, 17! = 3556 xy428096000 . 548 g
Since, 17! is divisible by 9, so sum of the digits 1| g 1| o
{48 + x + y)must be divisible by 9. =_§ — +C=_§ — +C
S0, x + ycan be 15 or 6. —_—t1 =
Also, 171is divisible by 11, 50|10 + x — y| must be 3 oy 3
multiple of 11 or 0. The only possibility is - 3 + =i[x —2] i
lx-yl=1 20¢'/ 20| x+3
¥ x+y=18

145. We have, f : N — Rsuch thatfil)=1
and £(1)+ 2f(2) + 3£(3) + . + nf(n)
=nin+1)f(n),¥n22
Clearly, £(1) + 2£(2) = 2(2 + 1) f(2)

143. Let the event of person goes to office by a car,
scooter, busor trainbe A, B, C and D, respectively.

1 3 2
We have, P(4)=—, P(B)=2, PC) ==
e have, P(A) - (B} - PF(C) 3

1 = f(1)=6f(2) - 2f(2)
and P(D)=— = £(1) = 4£(2)
Let E = He reached office in time L f2)= am_1
We have,_ _ _ 4 4
p(E).2 p(E) 1 p(E).2 Similarly,
Al g B) 9 lc) 9 (1) + 2F(2) + 3£(3)=3(3 + 1) £(3)
= 1
E 1 = =
and Pl2|=2 = 1+2+3f{3} 12£{(3)
D) g9 3 1
E = 9f(3)=== f@3)==
P(A)-P [—] 2 &
p["i]: and f(1) + 2f(2) + 3f(3)+ 4f(4)=4(b)f{4)
£ p{m.p(ﬁ]+p[5}-p[£] = 1+ 4+~ =16)
A B 7 2
E E 2 1
+P[C}-P[—]+P(D)-P[—J = fd)=—==
o D 16
1
l . 1 In general, f(n)=—
- 7 9 Zn
17 38 25 18 1
— e — e L oh f(500) = ——
79 79 789 749 1000
-7 - 146. Clearly, & distinct balls can be placed into 5 cells
7+24+10+8 in 5% ways.
7 1 Now, the number of ways of selecting one cell is
=E=; EC]_.
Let the selected cell be empty. Now, we are left
144 - (x—2)dx with & balls and 4 cells.
. Letl T
{(x —2F(x +3) } Now, number of ways of placing b distinct balls
J. dx into 4 cells such that each cell have atleast one
= = ball
x =273 (% + 377
( }CDE ) = -'c@a-1f+'c,a-2F
== 4
f o223 73 C; (4 -37
(x=2J| — =1024 -4x3® +6x2° -4
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=1024 —972 + 192 -4 =1216 — 976

=240

Thus, the number of ways of placing 5 distinct
balls such that exactly one cell remains empty

=%C, x240
~ Required probability
_SCyx240 240 _ 48
5° 625 125
147. Let

5= Event that person is smoker
NS =Ewvent that person is non-smoker

I =Event that death 1s due to lung cancer. Now,
probability of death due to cancer that a person is
a smoker,

D D
HD)= PIS'}-P[E] + HNS]-F{E]

#ﬂ_mﬁzﬂ ﬂxl
100 10

3
x Pl =1+
100 g
68 2 D] 8 [D]
—— =+ —PF =
w000 10 \S) 100 \§
A2 )k
sJl10 100] 1000
,{2][21“8 _ 6
s )| 7100 |” 1000
S AP
B s) 1000 28
_ 3

T140

A3)

E

148.

Tangents drawn from external points are of equal
length.
=

and

BD=BE=a-r [ CD=r]
AF=AE=h-r [ CF =r]
AE + BE = AB
= b-r+a-r=2R
[+ AR is a diameter of circumcircle]

= b+a=2R+2r
= 2r+ R)=a+bhb
149. Given equation is acos8 + bsinf=c¢
1—tar? 2 2btan
= 29 + ZB =g
1+ tar® = 1+ tar =
2 2

150.

]
1-— tan® —
~roosf= "é
1+ tan® =
2
2tan—

and sinfl = 5

1+ tan” —

L 2

i ] a
= .{'1 —tﬂnz—]+2bt.an—=c[1+ t.anz—]
2 2 2
L] 5} 8]
= a—atar’ — + 2btan—— ¢ — ctar — =0
2 2 2

] 5}
= (c+ ajtan2£—2btan5 +{c—a)=0

Let ct and B be the roots of the equation.

2b

_ c+a _b
c+a—-c+a g
c+a

b
Since, —is a root of the equation.
a

z
(c+ a}%—zb[§]+ c—a=0

be+ ba—2b%a+cd -4 =0
—Ha+bc+ed -8 =0
bc - bla+cd - & =0
Bc — a)+ &lc —a)=0
(c—a)b® + &) =0
c—a=0 B+ & =0

c=a o B +&=0

=1
2
=
=
=
= or
=

=h

LetU, =| b, | where1 =123

Cy

&
b,

100
AU =|2 1 0
3 2 1)le

35
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a 1 |' 1
= Za, + by =0 AU =0
3a +2h, + g 0 l 0
Soag =1 23+ b =0
= 2+ b, =0
= b =-2
and 3s, +2b, + ¢, =0
= 3+2(-2)+ =0
= 3-44+co=0
= o, =1
1 0 Ofa
Similarly, AU, =12 1 0| b
3 2 1/l
a, 2
= 2a + b, =3 AU, =
3 +2b + o 0
soa=2and 23 + b =3
= 2x2+ b, =3
= 4+ b =3
= b =-1
and 38, +2b, + ¢, =0
= 3Ix2+2-1)+c =0
= -2+ =0
= oy =—4
{'1 0 0% &
Now, AU;=|2 1 0| b
l?r 2 1/lc
a, 2
= 2 + by =13 AU, =
33 +2b + oy 1,
R a=2and 2a + b, =3
= 22)+ by =3
= 4d4+b =3
= by=-1
and 3a,+2b, + ;=1
= 32+ 2-1)+ =1
= E-24+c=1
= oy =—3
1 2 2
s U=l-2 -1 -1
1 -4 -3
[U=1(3-4)-26+1)+2(EB+1)
=—-1-14+18=3

L T 5 I e

36

-1 -7 9 -1 -2 0
adiU=|-2 -5 6| =|-7 -5 -3
|0 -3 9 6 3
1 2
-— == 0
3 3
7 5
=0U'=-— -= 1
3 3
3 2 1

Hence, the sum of all elements of U is 0.

151.

We have, f is continuous and differentiable
function on [a, b].
Also, fla)=fib)=0.
By Rolle's theorem 3¢ €(a, b)
such that f{e)=0
Thus, 3x € (a, b) such that f'(x}=0
Let at x=c €(ab), f'(c)=0
Now, [ 1s continuously differentiable on [a, b].
=5 f'is continuous on [a, b]
Alsp, f i= twice differentiable on (&, b)
= f'is differentiable on (g, b)
and fla)=0=f"(c)
By Rolle's theorem 3k £(a, c) such that f*{k) =0
Thus, x € (a, ¢) such that f{x)=0
So, 3x £ (a, b) such that f{x)=0
Let us consider, f(x)=(x — a)z (x —b)
where f(a)=f(b)=F"(a)=0but
fa)# 0 and F*{x)= 0 for any x € (a, b)
152. We have, xpy : xy >0
{1} Reflexive suppose xpx € B (Relation)
= =0
which is not true when x =0.
Hence, relation is not reflexive.
(i) Symmetric xpy € R

= ap =0
= yx =0
= ¥px € R

If{x, ¥) € R, then hence, relation is symmetric.
(1) Transitive xpy € R

= sy =0
and ypzeR
= yz =0

xyzz:bﬂ
= xz =0
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= (x.2)eR
If(x, v)€ R, then(y,2)ER
= (x,2)ER

Hence, relation 15 transitive.

153. Option (a) Let f(x)=cos x and gix)=sinx
Consider the Wronskian of f{x)and g{x),

flx} glx)
f{x) g'(x)

Cos X

SINX

—Sinx Ccosx
=co x+sit x=1%#0

Thus, the functions are linearly independent. So,

the general solution of given differential equation

is given by y = Acos x + Bsinx, where A and B
are real constants.

[.- if y, and y, are linearly independent solutions
of the differential equation ay™ + by'+ c =0,
then the general solution is y =cpy; + cois,
where ¢, and ¢, are constants].

Hence, option {a) is true.

Option (b) Let y = Acos[ X+ E]

=A [l::os K- CDSE— sinx -slni]

4 4
_A
= E {cos x —sinx)
A A

= Emsx + [— E] sinx
which is in the form of general solution.
Hence, option (b) is true.

COption (c) Let y = A cos x=in x, wioch can not be
expressed in the form of general solution.

m
Option (d) Let y =A1::Drs[:~: - E]

+ Esm[x—g]

oo ne )
+B(sinx-:}2-—-:usx-jlz-]
NPT A FUT ) D

the form of general solution.
Hence, option (d) is true.

37

n
154. 0«08 < E; cos B1s strictly decreasing function.
. 2]
Option (a) When 6 > E then
cos@ < msE
2

N msg

[comect]

36
Option (b) When 6 > 1 then

cosh = msi—e

an

(cos BFH <cos I [incormrect]

5o
Option (c) When 8 = E , then

DEIEB"_:DDEEIE—H

515 ]

(cos B']E"'E = CDs _6— [comect]

70
Option (d) When E < B, then

768
cusﬂﬂms?

78
But (cos El]jJrE = Cos E [incormrect]

155. Given equation of hyperbola is
165" —3y° —32x — 12y =44
=16 + 16 —32x - 3y° —12 - 12y
=44 +4
= 16(x —1F —3(y + 2f =48
(x-1F (r+2f _,
3 16
the eguation with standard
equation of hyperbola,

a=+3 bh=4

Now, length of transverse axis
=2a=23

and length of latusrectum

2b° _2x16 _ 32

e B &

B
. Eccentricity (g)=,[1+ —
ty () 1’ =
=1"1+E=1’E
3 3

On comparng

we get
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156.

157.

158.

Equation of directrix isx =% a

e
A3 %3
=>x—l=i—JE—

3
=1%
IR T

We have, f(x)= [ﬁ]
]

Domain = R — {f{x) =0}

MNow, f(x)will be zemo, when [x] =0.

= x [0, 1)

SDomain of f{x)=R—[0, 1)

and range of f(x)={-1,0, 1}

If a quadratic equation has irrational coefficients,
then roots are also irrational.

S0, option (c) is always false.

Given equation straight ine 1s
(a—1x—by+4=0
_ Coefficient of x

Slope = —_—
Coefficient of ¥
_—la-1)_a-1
-b b
Equation of hyperbola 1s
xy =1
1
= y=—
x
L w1
dx x
Slope of normal = 3 >0
2710
b
= a-1>0 and b=0
or a-1<0 and b=<0
= ax»1 b=0ora<l b<0

159. Given probability of defective part
=006 = L
20

Probability of non-defective part
=1-005 =055 -
20
We know that, P(X =r)="C, p'g"”
where, p=i, c;=E
20 20
rzland n=7?

1
Also, P{XEHEE

= 1—P{X=D}2%

jl_hc (i)ﬂ[E)u—ﬂal
°L20) \20 2

(3
= 1-—=|—
2 20
i
: ()
2 20
a
= lg[i]
2 100

log2™" = n[log 95 — log 100]
=log 2 = n[log 95 — 2]

—03)=n[1977 -2
03

n =
0023
, 300
23
n=1304

n=14,15

I

4

J

160. Given, f : R > R
and fl2x-1=fix) xR

Hence, f is continuous at x =1and f(1)=1

38
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