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INSTRUCTIONS

A\

This test will be a 3 hours Test.

This test consists of Physics, Chemistry and Mathematics questions with equal weightage of 100 marks.

Each question is of 4 marks.

There are three sections in the question paper consisting of Physics (Q.no.1 to 30), Chemistry (Q.no.31 to 60) and Mathematics

(Q.n0.61 to 90). Each section is divided into two parts, Part I consists of 20 multiple choice questions & Part II consists of 10

Numerical value type Questions.

5. There will be only one correct choice in the given four choices in Part I. For each question 4 marks will be awarded for correct
choice, 1 mark will be deducted for incorrect choice for Part I Questions and zero mark will be awarded for not attempted
question. For Part IT Questions 4 marks will be awarded for correct answer and zero for unattempted and incorrect answer.

6. Anytextual, printed or written material, mobile phones, calculator etc. is not allowed for the students appearing for the test.

7. All calculations / written work should be done in the rough space / sheet provided.

PHYSICS 3. Two identical strings X and Z made of same material have

Eal o

PART-I (Multiple Choice Questions) tension 7 and T, in them. If th.eir fundamental f.requenci.es
are 450 Hz and 300 Hz, respectively, then the ratio T,/T, is:
1.  Thereading of the ammeter for a silicon diode in the given (1) 225 Q) 044 @) 125 @ 15

clrcuitis ; 200 4. A conducting wire of cross-sectional area lcm? has
@ 0 3 x 1023 charge carriers per m3. If wire carries a current of
(2) 15mA 24 mA, then drift velocity of carriers is
(3) 11.5mA I (1) 5x102m/s ) 0.5m/s
@ 135mA 3V () 5x103m/s @ 5x10%m/s

b4

2. Given below are two statements: One is labelled as assertion Two stars each of mass M and radius R are approaching
(A) and the other is labelled as Reason (R). each other for a head-on collision. They start approaching
each other when their separation isr> > R. Iftheir speeds at

Assertion (A): The stretching of a spring is determined by i ' P . !
this separation are negligible, the speed v with which they

the shear modulus of the material of the spring. '
Reason (R): A coil spring of copper has more tensile strength collide would be

than a steel spring of same dimensions. 1 1 1 1
In the light of the above statements, choose the most 1 v= GM(E_;) @ VZ,/GM (ﬁ_;)

appropriate answer from the options given below:

(1) Both (A) and (R) are true and (R) is not the correct _ 11 - lom 1
explanation of (A) @) v=, oM R * r @ v 2R " r

@) (A)istruebut (R)is false 6.  Ablock of mass M is kept on a platform which is accelerated

(3) (A)is false but (R) is true upward with a constant acceleration 'a' during the time

(4) Both (A) and (R) are true and (R) is the correct interval T. The work done by normal reaction between the
explanation of (A). block and platform is

@& Space for Rough Work 33
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©) %MazT @) Zero

A large number of water drops each of radius r combine to
have a drop of radius R. If the surface tension is T and the
mechanical equivalent ofheat is J, then the rise in temperature
will be

2T 3T
) 7 @ R
3r(1 1 27(1 1
® S ® @ 17

Three charges are placed at the vertices of an equilateral
triangle of side ‘a’ as shown in the following figure. The
force experienced by the charge placed at the vertex 4 in a
direction normal to BC'is

1 Q?*/ (47‘ceoa2) Q -0/ (4n€0a2)

(3) Zero @ 02/ (2n80a2)

Axis of a solid cylinder of infinite length and radius R lies
along y-axis, it carries a uniformly distributed current i along

R R
+y direction. Magnetic field at a point (? >Ys ?) is

M) Lok @ 220
O i @ Sk

10. Two identical short bar magnets, each having magnetic

moment of 10 Am?, are arranged such that their axial lines
are perpendicular to each other and their centres be along
the same straight line in a horizontal plane. If the distance
between their centres is 0.2 m, the resultant magnetic
induction at a point midway between them is

12.

13.

14.
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(Lo =4mx107 Hm ™)
0 \/5 %107 tesla @ \/g %107 tesla

©) \/5 %1073 tesla @ \/g %1073 tesla

Two boys are standing at the ends 4 and B of a ground
where 4B = a. The boy at B starts running in a direction
perpendicular to AB with velocity v,. The boy at 4 starts
running simultaneously with velocity v and catches the
other boy in a time ¢, where ¢ is

(1) a/* +v} Q) alv+v)

@) al(v-v)) @\ I0* =)

A block is placed on a rough horizontal plane. A time de-
pendent horizontal force F'= k¢ acts on the block. Here, k is
a positive constant. The acceleration-time graph of the
block is

an ,

M) )

 — {

a, a
@A) i “) ‘
- t t

A new system of units is proposed in which unit of mass is

a kg, unit oflength is f mand unitoftimeis y s. What wil
be value of 5 J in this new system?

@ Ssap*” @ sa py?

@) Saphy” @ Sa'p*y?
When photon of energy 4.25 eV strike the surface of a metal
A, the ejected photoelectrons have maximum kinetic energy
T, eV and de-Brolie wavelength A ,. The maximum kinetic
energy of photoelectrons liberated from another metal B by
photon of energy 4.70 eV is Ty = (T, — 1.50) eV. If the de-
Broglie wavelength of these photoelectrons is Ay = 2A,,
then

(1) thework function of A is 3.40 eV

(2) thework function of Bis 6.75 eV

() T,=2.00eV

@ Tg=275eV
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PV
15. Given is the graph between e and P for 1 g of oxygen

16.

17.

18.

gas at two different temperatures T, and 7, as shown in
figure. Given, density of oxygen = 1.427 kgm. The value
of PV/T at the point 4 and the relation between T and T, are
respectively

T ................................ ldeal gas

ﬂ]k—l
T
»P
0
0.259 K 'and 7,< T,
8.314Jmol'K'and 7> T,
0.259 K 'and 7,> T,

428gJK'and T, <T,

@)
@
&)
@
The figure shows a system of two concentric spheres of
radii r; and r, are kept at temperatures 7, and T,

respectively. The radial rate of flow of heat in a substance
between the two concentric spheres is proportional to

In[er
n

M)

(n—n) ‘
2 -—% 17
@ (nr)
@ (rn-n)
4 nn
@ (rn,—n)

A gas is compressed isothermally to half its initial volume.
The same gas is compressed separately through an adiabatic
process until its volume is again reduced to half. Then :
(1) Compressing the gas isothermally will require more work
to be done.

Compressing the gas through adiabatic process will
require more work to be done.

Compressing the gas isothermally or adiabatically will
require the same amount of work.

Which of the case (whether compression through
isothermal or through adiabatic process) requires more
work will depend upon the atomicity of the gas.

A rayPQ incident on therefracting face BA isrefracted in the
prism BAC as shown in the figure and emerges from the other

)
3)
“

19.

20.

21.

22,

23.

24,

25.
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P B C
refracting face AC as RS such that AQ = AR. If the angle of
prism A = 60° and the refractive index of the material of prism
is \/5 , then the angle of deviation of the ray is
(1) 60° (2) 45°
(3) 30° (4) None of these
Which of the following has/have zero average value in a
plane electromagnetic wave ?
(1) Both magnetic and electric field
(2) Electric field only
(3) Magnetic energy
(4) Electric energy
In a diffraction pattern due to a single slit of width 'a’, the first
minimum is observed at an angle 30° when light of wavelength
5000 A is incident on the slit. The first secondary maximum is

observed at an angle of :
.12
2) sin | —
@ ( 3 )

.11

(1) sin (Z)

() sin! (l) @ sin—l(i)
2 4

PART-II (Numerical Answer Questions)

An automobile moves on a road with a speed of 54 km h-1.
The radius of its wheels is 0.45 m and the moment of inertia
of the wheel about its axis of rotation is 3 kg m?. If the
vehicle is brought to rest in 15s, the magnitude of average
torque (in kgm?s2) transmitted by its brakes to the wheel is :
A coil of effective area 4 m? is placed at right angles to the
magnetic induction B. The e.m.f. 0f0.32 V is induced in the
coil. When the field is reduced to 20% of its initial value in
0.5 sec. Find B (in wb/m?).

Taking the wavelength of first Balmer line in hydrogen
spectrum (n =3 to n =2) as 660 nm, the wavelength (in nm)
of the 2" Balmer line (n=4 ton =2) will be;

Two satellites S; and S, are orbiting around a planet of
radius R, S, moves just above the surface of planet while S,
is in orbit of radius 4R. The value of the ratio of orbital

speed v(S;) and orbital speed v (S,) is
The mass defect in a particular nuclear reaction is 0.3 grams.

The amount of energy liberated in kilowatt hour is
(Velocity of light = 3 x 108 m/s)




26.

27.

28.

29.

30.

i ‘ Mock Test-1

Two pendulums having length 1.0 m and 1.21 m start
oscillating simultaneously in same phase. They will again
come in same phase after how many oscillations of smaller

pendulum
The vectors A and B are such that

|A+B = A-B|

The angle between the two vectors is
A lead bullet strikes against a steel plate with a velocity
200 ms~!. If the impact is perfectly inelastic and the heat
produced is equally shared between the bullet and the target,
then the rise in temperature of the bulletis _ °C (specific
heat capacity of lead = 125 Jkg ! K1)
A parallel plate capacitor with air between the plates has a
capacitance of 9 pF. The separation between its plates is 'd'.
The space between the plates is now filled with two
dielectrics. One of the dielectrics has dielectric constantk, =
3 and thickness d/3 while the other one has dielectric
constant k, = 6 and thickness 2d/3. Capacitance of the
capacitor is now pF.
Ifi =3 sin wt, i, =4 cos wt, and i, =i sin (wt + 53°), find the
value of i .

A2

13

CHEMISTRY

31.

32.

33.

PART-I (Multiple Choice Questions)

A process has AH =200 J mol™! and AS = 40 JK-! mol!
Out of the values given below, the minimum temperature
above which the process will be spontaneous:

1 20K 2 12K 3) 5K @4 4K

Out of the following, which type of interaction is responsible
for the stabilisation of a-helix structure of proteins?

(1) Ionic bonding (2) Hydrogen bonding

(3) Covalent bonding (4) vander Waals forces
Match the column-I with column-II and mark the appropriate
choice.

Column-I Column-II
(A) Clemmensen reduction (p) Conc. KOH
(B) Rosenmund reduction (q) Zn/Hg+ conc. HCIl
reduction
(C) lodoform reaction (r) Hy/Pd-BaSO,
(D) Cannizzaro reaction (s) NaOH+I,

34.

3s.

36.

37.

38.
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1 A—-({p),B—(@),C—(q),D—(s)

@ A—=(@),B=(s),C—=(),D—()

3) A—(q),B—(1),C—(),D—(p)

@4 A—>(),B>(p),C—(q,D—-()

Assertion: Kohlrausch law helps to find the molar
conductivity of weak electrolyte.

Reason: Molar conductivity of a weak electrolyte at

infinite dilution cannot be determined experimentally.

(1) Ifboth Assertion and Reason are correct and the Reason
is a correct explanation of the Assertion.

(2) Ifboth Assertion and Reason are correct but Reason
is not a correct explanation of the Assertion.

(3) Ifthe Assertion is correct but Reason is incorrect.

(4) Ifthe Assertion is incorrect but Reason is correct.

Identify the incorrect statement.

(1) The transition metals and their compounds are known
for their catalytic activity due to their ability to adopt
multiple oxidation states and to form complexes.

(2) Interstitial compounds are those that are formed when
small atoms like H, C or N are trapped inside the crystal
lattices of metals.

(3) The oxidation states of chromium in CrOi_ and

Cr20%_ are not the same.
@) Cr?" (d*) is a stronger reducing agent than Fe?* (d°) in
water.
The correct set of four quantum numbers for the valence
electrons of rubidium atom (Z=37) is:

1 1
1 5,0,0,+— 2) 5,1,0,+—
m ; @ :

1 1
5,1,1,+_ 4 590919+_
G) : @ :

I£ 0.01 M solution of an electrolyte has a resistance of 40
ohms in a cell having a cell constant of 0.4 cm™!, then its
molar conductance in ohm™' ¢cm? mol™".

1 10? @ 10

3 10 @ 10°

Statement I: Silicon has lower first ionisation enthalpy than
carbon.

Statement I1: Silicon occurs in free state in nature

(1) Both statement I and II are correct.

(2) Both statement I and I are incorrect.

(3) Statement I is correct but statement II is incorrect.

(4) Statement Il is correct but statement I is incorrect.
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39.

40.

41.

42,

43.

44.

45.

Na*,Mg?",AI** and Si*" ions are isoelectronic. The of
ionic radii of these ions.
(1) Na*>Mg* > AP >s8i**
) Na* <Mg* < AP* <si*
() Na*>Mg* > AP <Si**
@) Na* <Mg®" >AP* >8i**
Which is formed, when acetonitrile is hydrolysed partially
with cold concentrated HCI1?
(1) Acetic acid (2) Acetamide
(3) Methyl cyanide (4) Acetic anhydrides
Consider thereaction : N, (g) +3H, (g) — 2 NH, (g)

d[H
The equality relationship between d[I\(]l?3 ] and — [dt2] is
1 + d[NH3] _ 2 d[H;]
dt 3 dt
Q + d[NH3] _ 3 d[H;]
dt 2 dt
d[NH3] _d[H,]
O T T a
g ANH]_ 1d[H,]
dt 3 dt

In qualitative analysis NH,Cl is added before NH,OH

(1) todecrease [OH] conc.

(2) toincrease [OH] conc.

(3) for making HCIl

(4) toincrease [Cl7] conc.

One part of an element A combines with two parts of another
B. Six parts of the element C combine with four parts of the
element B. If A and C combine together the ratio of their
weights will be governed by

(1) Law of definite proportion

(2) Law of multiple proportion

(3) Lawofreciprocal proportion

(4) Law of conservation of mass

Which of the following involves transfer of five
electrons ?

(1) MnO; — Mn* @ Cro; »Cr*

(3) MnO; ->MnO, (@) CpOF —2Cr™"

The product(s) obtained via oxymercuration (HgSO, +
H,SO,) of 1-butyne would be

1
() CH;-CH,-C—CH,

46.

47.

48.

49.

50.

51.

52.

53.

54.

5S.

56.
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) CH,-CH,-CH,-CHO

(3) CH;-CH,-CHO +HCHO

% CH,CH,COOH+HCOOH

The crystal field stabilization energy (CFSE) is the highest for
(1) [CoF,]* (2) [Co(NCS),I*

(3) [Co(NH,)J* @ [CoCL

Identify the correct statement for change of Gibb’s energy

for a system (AGWMm) at constant temperature and pressure

GO If AGSyS[em =0, the system has attained equilibrium

2 If AGWS om= 0, the system is still moving in a particular
direction

3 If AGSme < 0, the process is not spontaneous

@ IfAG > 0, the process is not spontaneous

system ; o
The strongest Lewis acid is —

() BF; (2 BCL (3) BBr, @ BL
Which of'the following undergoes nucleophilic substitution
exclusively by S\ 1 mechanism?

(1) Ethyl chloride (2) Isopropyl chloride

(3) Chlorobenzene (4) Benzyl chloride

Which of'the following functional groups cannot be reduced
to alcohol using NaBH, in ethanolic solution ?

() R-O-R (2) RCOCI

(3) R-COOH (4 R-CHO

PART-II (Numerical Answer Questions)

The de Broglie wavelength (nm) of an electron in the ground
state of hydrogen atom is :

[KE.=13.6eV;1eV=1.602x10""J]

The mass of BaCO, produced when excess CO, is bubbled
through a solution 0f 0.205 mol Ba(OH), is .

For the first order reaction A — 2B, 1 mole of reactant A
gives 0.2 moles of B after 100 minutes. The halflife of the
reaction is...... min. (Round off to the nearest integer).
[Use:ln2=0.69,In 10=2.3

Properties of logarithms : In xY=yIn x;

|2 =Inx—-Iny]
y

(Round off to the nearest integer)

The dipole moment of HBr is 1.6x1073° coulomb meter and
interatomic spacing is 1A. What is the % ionic character of
HBr?

What is the number of geometrical isomers in case of a
compound with the structure : CH, ~CH=CH-CH=CH-C,H;
Naturally occurring boron consists of two isotopes whose
atomic weights are 10.01 and 11.01. The atomic weight of
natural boron is 10.81. Calculate the percentage of isotope
with atomic weight 11.01 in natural boron.
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57. The value of P° for benzene is 640 mm of Hg. The vapour  66. The value of @ so that the sum of the squares of the roots of
pressure of solution containing 2.5g substance in 39g
benzene is 600mm of Hg. What is the molecular mass of X?

the equation x*—(a—2)x—a+1=0 assume the least

58. The heat of neutralization of strong base and strong acid is value, is
57.0kJ. The heat released when 0.5 mole of HNO, is added to 1 2 Q 1 G3) 3 @ 0
0.20 mole of NaOH solution in kJ is . in 300° tan 330° sec 420°
59. Among NH,, HNO,, NaN, and Mg,N, the number of 67. The value of St — - — isequal to:
molecules having nitrogen in negative oxidation state is tan135°sin 210°sec 315
. 1 1
60. Rateofareaction can be expressed by following rate expression O E @ V2 3 f @) \E

Rate = k[A]? [B], if concentration of A is increased by 3 68

) . . . A particular solution of
times, and concentration of B is increased by 2 times, how p

many times rate of reaction increases? dy .
log| — |=3x+4y, y(0)=0 is
MATHEMATICS dx
PART-I (Multiple Choice Questions) (1) e +3e =4 Q) 4e* -3¢ =3
. B) 3¢ +4e =7 @ 4e*+3e =7
61. Forx>0, lim (sinx)l/x+ I is 1
x—0 X 69. Iff(x)= 3 x— 1, then on the interval [0, 7 ]
1 0 @) -1 G) 1 @ 2 (1) tan[f(x)] and 1/f(x) are both continuous
62. A line is drawn through the point P(3, 11) to cut the circle (2) tan[f(x)] and 1/f(x) are both discontinuous

[
[
[
[

x2+y2=9at4 and B. Then P4 - PBis equal to (3) tan[f(x)] and f!(x) are both continuous
@ 9 2 121 3 205 4 139 (4) tan [f(x)] is continuous but 1/f(x) is not
63. Domain of definition of the function

a+bx _ b+ex _ c+dx

3 70. If ,X #0,thena, b, c,d, arein

f(x)=—"= +log;o(x’ ~x) ,is a-bx b-cx  c—dy
4-x 1) A.P. (2 GP () a2=bc (4) None
3) (-1,0)u(0,2) @) (1,2)U(2,) 71. The value ofJ-{|x—2|+|x—3|}dx
64. Let k be an integer such that triangle with vertices 2
(k, -3k), (5, k) aqd (—.k, 2) hgs area 28 sq. units. Then the 1 1 Q) 2 G3) 3 @ 5
orthocentre of this triangle is at the point :
1 1 l_ s, 1
- - 72. If x+—=2cos0, then X"+ 1t
1) (2’ 2) Q) (2’ 2) P en JE is equal to
3 L3 (1) sin36 (@ 2sin30 () cos30 (4) 2cos36
@ (L7 @ T4 73. Thelocus of the centres of the circles which touch externally

the circles x2 + 2 = a? and x + y = 4ax, will be
(1) 12x%>—4y?—24ax+94>=0
- i+b _
(b_a)'[g_%) is equal to Q) 12x%+4y*—24ax+94*>=0
() 12x%—4y*+24ax+94*=0
@) 12x2+42+24ax+ 94> =0

65. Ifvectors G p,¢ satisfy the condition |5 —E| = |l; —E| , then

1 0 2 -1 @ 1 @ 2

@& Space for Rough Work 33
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A-7

74.

75.

76.

77.

78.

79.

The foot of the perpendicular from (2, 4, —1) to the line
1 1
+5=—(y+3)=—=(z-6
x 703 5z =0

1 -4,1,-3) 2 4-1,-3)
3 (4,-1,3) @ (-4,-1,-3)

1z -
Letr be therange and §? = P > (x —x)2 be the S.D. of
n—1=|

a set of observations x,x,, ....x , then

f n / n
1 S<r 1 @ S=r 1

(3) Szr (4) None of these

n—1
If a+b+E=0, |a|=3,|b|=5,|c|=7, then the angle
between @ and b is :

T T 21 T
) 2 @ 3 ©) 3 @ o

Ifat least one value of the complex number z = x + iy satisfy
the condition |z + V2 | = a®> — 3a + 2 and the inequality

lz+i/2 | <d?, then

1 a>2 2 a=2

3 a<2 (4) None of these

A letter is known to have come either from LONDON or
CLIFTON; on the postmark only the two consecutive letters
ON are legible. The probability that it came from LONDON
is

5 12 17 3
D I TR R

Ifjf(x)sinx cosxdx:%bge (f(x))+A,
2(b% —a2)

b # +a, then {f(x)}_1 is equal to

Zx+C

(1) a?sin? x+b? cos
@) a’sin®x—b?cos® x+C

2

B) aZcos?x+bZsin?x+C

) a’ cos® x—b%sin? x +C

81.

83.

84.

85.

86.

87.

88.

89.

90.

@& Space for Rough Work 33

Iff{x) is differentiable and strictly increasing function, then

2
the value of )}112) %is
1 1 @ o G -1 @ 2

PART-II (Numerical Answer Questions)

Assuming the balls to be identical except for difference in
colours, the number of ways in which one or more balls can
be selected from 10 white, 9 green and 7 black balls is .
The number of integral points (integral point means both
the coordinates should be integer) exactly in the interior of
the triangle with vertices (0, 0), (0, 21)and (21, 0), is

(1-i3)
(1+i3)

Find the number of'irrational terms in the expansion of
(% + Q/E )100 .

The area enclosed by 2|x| + 3| y| <6 is

- - - 3
If cos 1\/;+cos ' J1-p +cos lwll—qzjn then the

value of q is equal to

The argument of is k° then value ofk is

1 2 3 x
If[l x 1]{0 5 1| 1 [=0,thenx=
0 3 2|2

The total number of local maxima and local minima of the

(2+x) ,3<x<-1 is
3

function f(x) = {

,—l<x<?2

A coin is tossed until a head appears or until the coin has
been tossed five times. If a head does not occur on the first
two tosses, then the probability that the coin will be tossed
5 times is

A survey of 500 television viewers produced the following
information, 285 watch football, 195 watch hockey, 115 watch
basket-ball, 45 watch football and basket ball, 70 watch
football and hockey, 50 watch hockey and basket ball, 50 do
not watch any of the three games. The number of viewers,
who watch exactly one of the three games are
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RESPONSE SHEET

PHYSICS

L. 000® 2. 00O 3. 00O 4. 0BG 5. 0BG
6. OOG® 7. 00G® 8. 0OOG® 9. OGO 10. OOG®
1. 00e® 12. OQG® 13. OB 4. OQG® 15. O0G®
16. OQG® 7. 0QG® 18. OQBG® 9. 0e® 20. OGO

21. 22. 23. 24. 25.
26. 27. 28. 29. 30.
CHEMISTRY

3. 0BG 32. 0BG 33. OO 4. 0BG 35. OQG®
36. OGO 37. 06O 38. OOO® 39. OGO 40. OGO
1. 006G 42. 006G 43. OOG® 4. 006G 45. OO6G
46. OOOGO 7. 0O6GO® 48. OOO® 49. OGO 50. QOGO

51. 52. 53. 54. 5S.
56. 57. 58. 59. 60.
MATHEMATICS

61. OOO® 62. OOO® 63. OOO® 64. OOO® 65. OGO
66. OOO® 67. OOG® 68. OOO® 69. OOG® 70. OGO
1. O0G® 2. O0G® 3. OQG® 4. O0OG® 5. OGO
76. OO 7. OQB0® 8. OOO® 9. 0BG 80. OO

81. 82. 83. 84. 8sS.

86. 87. 88. 89. 90.
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v HINTS & SOLUTIONS L

PHYSICS , ,
GM GM 1 1
1.  (3) Clearlyfrom fig. given in question, Silicon diode is in m? BT orv’ =GM (E ——)
forward bias. ' :
.. Potential barrier across diode 1 1
= |GM| ———
AV =0.7volts oY (ZR r )
Current, I:ﬂ:ﬂ:ﬁ:ll.sm 6. ?2) N
R 200 200
2. (2) Bystretching coil’s, shape changes whereas its length
of wire remains same. Due to which shear modules of T
elasticity is involved so assertion is correct. Elasticity M(g+a) h=Llar2?
of steel is more than that of copper and also has more N l 2
tensile stress. So reason is false.
. 1 |T M(g+a)
3. 1) U =— |-
() Using f 20\’ Work done by normal reaction
mass
— tensi i lr2_1 2
where, 7= tension and [ length —Nh=M (g+a)EaT - EM (g+a)aT
1 T 1 T
fo=55 7 and f =— = 37 (11
20\ 2t¥ p 7. (3) Risein temperature, O=—ro———
foo4s0 1. T 9 Jsdr R
Z=——= | X 2 ==225,
f, 300 \T, T 4 IT(1 1
_ r . . 3 SA=— ——— (For water S=1andd=1)
4. (3) I=neAvy; Iis current in amperes, n is no. density Jlr R
of electrons.
1 24x1073 o 02
d = = = = —_—
neA  3x10% x1.6x1071? x107 8. @ [Fs|=|Fc|=k. 2
=5x10"m/sec
5. (2) Since the speeds of the stars are negligible when they

; - Fsin 60°
are at a distance r, hence the initial kinetic energy of the ¢

system is zero. Therefore, the initial total energy of the
system is
Fpgsin 60°

7

2
E, :KE+PE:0+(—GMM ):—GM
-

where M represents the mass of each star and 7 is initial
separation between them.

When two stars collide their centres will be at a dis-
tance twice the radius of a star i.e. 2R.

Let v be the speed with which two stars collide. Then
total energy of the system at the instant of their colli-
sion is given by

2
E, = 2x(le2 )+ (—GM—M): m?-GM . .
2 2R ) 2R goMolr _ Mot R Mol
According to law of conservation of mechanical en- =
ergy,
E=E,

Hence force experienced by the charge at A in the
direction normal to BC is zero.

R R
9. (1) Themagnitude of magnetic field at P (? > Y, ?) is

= X — =
2 2R? V2 2J2nR
(independent on y-coordinate)
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Unit vector in direction of magnetic field is

7

- B= 1§=

=~

B:

( shown by dotted lines)

(—k)

10. (@)

From figure B, ,, =

2 2
_ (10 2m Y (o M
an’ g3 an g3

5o M 5077 10

4 g3 (o )’

=

1. @

<l

Velocity of A relative to B is given by
- e
Vyp = V4~ Vp=V—V
Bytaking x-components of equation (1), we get

. . v
0=vsin®—v, = sinf=-1
v

By taking Y-components of equation (1), we get

v, = v cos 0

5%1073

()

Q)

tesla

12.
13.

14.

15.

(€)
@)

€)

€)

@)

Time taken by boy at A4 to catch the boy at B is given by
_ Relative displacement along Y - axis

Relative velocity along Y -axis

_a a _ a
veos® ), \[1_sin? 0 (Vl )2
v l—=| —
\! \J
[From equation (1)]
B a I
- 2_ 2 - T
v'\/v 2V1 \/V Vl V 1
v
Joule is a unit of ernergy.
SI New system
n =5 n,=?
M, =1kg M2= ¢ kg
L,=1m L?=fm
T,=1s T?2=7s

Dimensional formula of energy is comparing with,
[M2LPT®], we get
a=1,b=2,c=-2

Ml a Ll b ]_{ 4
ASI12:111 W F Fz

lkg ] Ls 72_572_572_ —1p-2,2
> (ockg)(ﬁm] [ys) S op’ op? =SBy
Iimax:E_WO
o TA=425-(Wpu

Tg=(T,—1.5)=4.70-(Wy)g
Equation (i) and (ii) gives (W)g — (W), = 1.95eV

h 1
De Broglie wave length A= ——= = A < —
£ g V2mK JK
Ay _ Ky T,
= A, K, =2= T,-15 =T, =2eV

From equation (i) and (ii)
W, =2.25eVandWy=4.20eV.

m
PV =uRT= —RT,
UR v;

where m = mass of the gas

and = = W = number of moles.
M

% =UR = a constant for all values of P.
That is why, ideally it is a straight line.
PV g 111 1
— = %831 Jmol" K"'=0.259 JK~
T 32gmol
Also, T, > T,

Consider a shell of thickness (dr) and of radii () and the
temperature of inner and outer surfaces of this shell be
T ’ (T - dD
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m

d
7? =rate of flow of heat through it

 KA((T—dT)-T] —KAdT
dr dr

L
dr

(o A=4mr?)

To measure the radial rate of heat flow, integration
technique is used, since the area of the surface through
which heat will flow is not constant.

p) )
Then, (d—Q) j L dr = —ank j dT

2
,

dt " 7

dt 4] )

dQ _ —AnKnn (T 1)

d_Q[l_i]z—MK[TZ—TI]

Tad T e
aQ  _nn
di " (r—n)
17. (2) W,,,= negative of area with volume-axis
W(adiabatic) > W (isothermal)
P A
o >

18. (1)

C]?iven AQ=AR and ZA=060°
ZAQR=ZARQ=60°

o r, =1,=30°

Applying Snell’s law on face AB.

1.sin i; = psinr;
1
= sini, =V 3 sin 30° :\EXE:
i, =60°

19.

20.

21.

22,

23.

24,

25.

Similarly, i, = 60°
In a prism, deviation
d=1i; +i,-A=60°+ 60°—60°=60°

(1) Both magnetic and electric fields have zero average value

inaplane e.m. wave.
(4) For the first minima,

ni i 1
6= — =sin30°=—=—
a a

2
First secondary maxima will be at,
in= 2 — é l 0=si -1
sin=--=715] = 0=sin

(6.66) Given : Speed V="54kmh~!=15ms"!

Moment of inertia, I = 3 kgm?
Timet=15s

v 15 100
0= ; + ot

0—@+ 15 _ 100
- 3 (—(X)( )iai 45

Average torque transmitted by brakes to the wheel

100
=) (0)=3x a5 6.66 kgm?s 2

(0.05) Given:A=4m? e=0.32V,dt=0.5sec.
B, is the initial magnetic induction and when it is

reduced t020% B, =0.2 B,

A(B;-B 4B;-0.2B
o= d0 A -B,) or 032= (B, -0.2B))
dt At 0.5

. . 0.16 )
Magnetic induction B; = N 0.05 Wb/m
g L_L)3R
(488.9) X 2 32)7 36
L gL L3R
Ay 22 42 16
80
A 108
Ay = &7\1 =ﬁx 660 = 488.9nm.
108 108

; M
(2/1) The orbital speed, v = \/E
r
. VoS _ [4R _2
vo(S2) R 1

(7.5 x 10%)

E=Amc® = B =02 x3x10%)% =2.7x10"%)
1000

_2.7x10"

" enie’ =7.5%10%kWh.
6x1
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1
26. (22) T, =2m, |— =2sec.
g

f1.21
T, =2xn, |— =2.2 sec.
g

T, x10=22 sec.
T, x11=22 sec.

27. (90) [A+B P =|AP? +|B+2A.B
=A2+B2+2ABcos0

|A-BPP=|A?+|B " -2A.B =A% +B?-2AB cosf
So, A2+ B2+ 2ABcosf=AZ+B*—-2ABcos 0
4ABcos0=0=cos0=0 .. 9=90°

So, angle between A & B is 90°.

. oymir-3ine)

v (2007 4x10t

AT =— o
4s  4x125 4x125 80°C.
29. (40.5) I ]
Al air A
)
| l
A 1 1 1 d d
Cor =49 Gl =6 T, et Ry
med 1 2 1€0 280
kikren A
:>Cmed = kdl =1
1d2 + kyd,
3x6 A
xOxeod 18 o 40.5pF.

T3%2d/3+6xd/3 4
30. (5) From Kirchoff’s current law,

iy =i, +1, = 3sin ot +4sin (ot +90°)
=iy =iy sin (wt+9)

where i) = /3% + 42 + 2(3)(4) c0s 90°
4sin90° 4
3+4c0s90° 3
- i3=15sin (wt+53°)
31. (3) AH=200Jmol!
AS =40 JK ' mol!
For spontaneous reaction,

and tan¢ =

AG<0
AH — TAS <0; AH < TAS: E<T-@<T
B ’ TAS 40

5<T
So, minimum temperature is 5 K

32.

33.
34.

3s.

36.

37.

38.

39.

40.

41.

42,

(2) Hydrogen bonding is responsible for stabilisation of
a-helix structure of proteins.

€)
Q)

(3) Oxidation state of Crin CrO3” and Cr,03™ is+61i..

oxidation states are same.
(1) Theelectronic configuration of Rubidium (Rb=137) is

152252 2p%3s23p03d'0 452 4p0 55!

Since last electron enters in 5s orbital
1

Hencen=5,/=0,m=0, S:iE

(4) Molarity=0.01 M ; Resistance =40 ohm;

Cell constant (%) =04cm™".

: .. il tant
Specific conductivity (k) = oo

resistance
0.4 1 -1
= _O: 0.01 ohm™ cm
1000
Molar conductance (A,) = —K
Molarity

~1000x0.01

01 =10 ohm ™" cm? mol™!
(3) Silicon occurs in combined state in nature as silica,
SiO,.
(1) Species Na*  Mg* APY  Si*
Protons 11 12 13 14
Electrons 10 10 10 10

Size of isoelectronic cations decreases with increase in
magnitude of nuclear charge

. Order of decreasing size is Na* > Mg?* > A" > Si*

(2) Methyl cyanide on treatment with conc. HCI give
acetamide.

CH;C = N—eHA |, cpp.CcOoNH,,

Acetonitri le Acetamide

(1) Ifwe write rate of reaction in terms of concentration of
NH, and H,,then

1 dNH;] _ 1 d[H,]
dt 3 dt

Rate of reaction =

d[NH;] 2 d[H;]
R 3 dt

(1) HCI is added before NH,OH to decrease conc. of
[OHT]
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43.

44.

45.

46.

47.

48.

49.

50.

51.

(3) The weight of two elements combining with a fixed
amount of the third element will bear the same ratio (or simple
multiple of it) in which they themselves react.

(1) O.N.ofMnin MnOj is+7andin Mn?" itis+2. The
difference is of 5 electrons.

_ HgS0,4,60°C
H: —CH, — C = CH—18504,60°C |
(1) CH;-CH,-C=C o,

o}
CH; — CH, —C —CHj,4

(3) Higher the oxidation state of the metal, greater the
crystal field splitting energy. In options (1), (2) and (4), Cois
present in + 2 oxidation state and in (3) it is present in + 3
oxidation state and hence has a higher value of CFSE.

@ It AGSyS[em = 0 the system has attained equilibrium is
right choice.

In it alternative (4) is most confusing as when AG > 0, the
process may be spontaneous when it is coupled with a
reaction which has AG <0 and total AG is negative, so right
answer is (1).

(4) The order of strength of Lewis acid character for boron
halides is, BF ;< BCl, < BBr, < BL, (due to back bonding)
(4) Sy 1 reactions involve the formation of carbocation,
more is stability of carbocation, higher will be the
probability of alkyl halide to undergo S\ 1 mechanism.
Thus decreasing order of Sy 1 mechanisms follows order
Benzyl > allyl > tertiary alkyl halide> secondary alkyl
halide > primary alkyl halides

CH,CI
-Cl
G

Obtained from S 1 path. This molecule is resonance
stabilised.

—+

(Benzyl cation)

0
|

(1) Compounds having —C — moiety in their structure are
reduced to alcohols using NaBH, in ethanolic solution. Thus

(I)I (ljl I
R-C-Cl, R—C-OH and R —C—H arereduced while,
R —O—R (ethers) are inert and can’t be reduced by NaBH,.

(0.3328) For electron in the ground state,

h
myr=— = my=——
2n 2nr

Now, my =

52.

53. (654.3)

54.

5S.

56.

A =2x3.14x0.53A =3.328A
=3328x10"10

=0.3328x10"7m = 0.3328 nm

on solving 4 =9.96x10 5 cm =9.96x1010m
(40.5) Ba(OH), + CO, — BaCO, + H,0
Atomic wt. of BaCO, =137+ 12+ 16 x3 =197

wt. of substance
mol wt.

" 1 mole of Ba(OH), gives 1 mole of BaCO,

. 0.205 mole of Ba(OH), will give 0.205 mole of BaCO,
- wt. 0f0.205 mole of BaCO, will be
0.205x197=40.385g=40.5g.

No. of mole=

A——2B
t=0 1 mole 0
t =100 min 1-x 2x
=09mol =0.2mol
2x=0.2
X = % =0.1
2
A
L 22303, g[ ol
t A
K= 2.303 logL
100 0.9
k=1.059x 103
L 0.693  0.693
ARl Aw -
k  1.059%x107°
=654.3.

(10) Chargeofe =1.6 x 1071°C
Dipole moment of HBr=1.6 x 103°Cm
Inter atomic spacing=1A=1 x 10-"m
% of ionic character in

_ dipole moment of HBr x 100

inter spacing distance x q

HBr

_ 16x107°
1.6x1071 x107!°

=10 x10®x100=10"x100=0.1 x 100=10%

(4) Given alkene is unsymmetrical and has two double

bonds, the number of geometrical isomers is given by 2”.

Since n =2, therefore number of geometrical isomers will be

22=4,

(80) Let the percentage of isotope with atomic wt. 10.01 =x

.. Percentage of isotope with atomic wt. 11.01 =100 —x

x100




57.

58.

59.

60.
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. mx +myx;

Average atomicwt. = — _ .

X+ Xy

xx10.01+(100—-x)x11.01
100

or Average atomic wt. =

xx10.01+ (100 - x)x11.01
100

10.81=

x=20
.. % of isotope with atomic wt. 10.01 =20
% of isotope with atomic wt. 11.01 =100 —x =80

P°—-P
(80) =

PO

ny+ny

640—600 _ 2.5/x

640 39/78
_ 640x78%x2.5
39x40
(11.4) Given
NaOH + HNO; — NaNOj; +H,0
1 mol 1mol AH=57.0kJ
0.2 mol 0.5 mol AH=?

Given heat of neutralisation of strong acid by strong base= 57.0 kJ
0.2 mole NaOH is limiting reagent.
Heat of neutralization =0.2 x 57 =11.4 kJ
(3) Calculating the oxidation state of nitrogen in given molecules;
Oxidation state of N in NH; is x +3 x (+1)=0orx=-3
Oxidation state of N in NaNO, is 1 +x+3 x(-=2)=0orx=+35

Oxidation state of N in NaN, IsSt1+3x=0orx=——

Oxidation state of N in Mg,N, is 3 x 2+ 2x=0or x =-3
Thus 3 molecules (i.e. NH,, NaN,and Mg;N,) have nitrogen
in negative oxidation state.

(18) Reaction Rate r, = k [A]* [B]

Now increase conc. of A by three times and conc. of B by
two times. Then new rate

— k[3A]*[2B]

2
MAP[B] _1 1_1

h_ -
n  k[3AP[2B] 3% 2 18

r,=18 xr,
Hence rate increases by 18 times.

MATHEMATICS

61. (3)

1/x

1 sin X
lim (sinx)™" ™ + lim (—)
x—0 x—0| X

as, (decimal)™ — 0

Sin X
log(f)
— 1 X
=0+ lime Ux

x—0 lim (sinx)" " — 0

x—0

62.

63.

64.

10g —
lim
gx—0cosec x

, applying L-Hospital's rule, we get

lim J—L 11m tan X

ex—0-CoseC Xcotx _ GX_>0 X — e0 =1
(2) Givencircle, ¥+ y =
B
A
3, 11 (
PAXPB = PT? [By Geometry]
PAXPB=(3)>+(11)* -9 =121
3
™ f(x)= 5 +logyo(x” —x)
-x
4—x° #0; x3—x>0;
x#+J4 and —1<x<0orl<x<oo
\
_ —~— +
-1 0 1
D= (=1, 0001, =) - {4}
D= (_l: O)U(]‘ﬂ Z)U(za °°)
(1) We have
| k -3k 1
=5 k 1|=28
-k 2 1

= 5k2+13k—-46=0 or 5k*+13k+66=0

Now,  5k%+13k—46=0
K= —13+£4/1089 k:_—B;k— 2
10 5
since k is an integer, .. k=2
Also 5k2+ 13k +66 =0
13+ 4/—
k= % . So no real solution exist

For orthocentre BH 1 AC

(%)(%)__1 — a-2B=1 ()

AlsoCH 1L AB

Bl

o+2
= 30+8B=10 (i)

1 1
Solving (i) and (i), we get =2, B = 3 orthocentre is (2, 3 )
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o o\(s a+b)_ . ofa+b) .. a
65. (1)(61-1)).(0— 5 J—b.c b( 5 ) a.c+2

and|a —¢|= |6~ =|a-e =[5 -2

. da+b=2C

Therefore, (b — &).[E 4 ;b ) =0.

66. (2) Let o, B be the roots of the equation
¥ —(a-2)x-a+1=0,
then a+PB=a-2,apf=—-a+1
.'.z=oc2+B2=(0c+[3)2—20c[3

=(a-2)+2(a-1)=d*-2a+2

£=2a—220=>a=1
da
2
%:2>0,sozhasminimaata:1.
a

So o +p? hasleast value for a = 1. This is because we

have only one stationary value at which we have minima.

Hencea=1.
(2) We have
sin (300°) = sin (270 + 30°) =sin (3 X 90° +30°)

3

=—cos 30° = Y
tan (330°)=tan (270° + 60°) =tan (3 x 90° +60°)
1
=—cot60° =——=
V3
sec (420°) =sec (4 x 90° + 60°) = sec 60° =2
tan (135°)=tan (90° +45°) =—cot45°=—1
sin (210°)=sin (2 x 90° +30°)

—sin30° = 1

67.

sec (315°) =sec (270° +45°)
=cosec 45° = \/5

sin300°tan 330°.sec420°
Now,
tan135°sin210°sec315°

_ﬁx(_l)xz
fx(;ﬁﬁ o

(4) Given differential equation is

68.

log(ﬂ)z 3x+4y,(0)=0
dx

69. (2)

70. (2)

71. (3)

dy
s, —=e¢
dx

= J-ef4ydy = J-ehdx

e—4y _63x+c
= 4 3

3x+4y _e3X 4y

e

By using y =0 when x =0, we get ¢ = _%

. Particular solution is 4¢>* +3e™* =7
1

We have, f(x) =Ex—l for 0<x<m

-1,0<x<2
0,2<x<m

-:H@ﬂ={

tan(-1),0<x <2
tan0, 2<x<m

= tan[f(x)]= {

lim tan [f(x)]=—tanl and lim tan [f(x)]=0

x—2" x—2
So, tan f(x) is not continuous at x =2
1 -2
Now f(x)=—x—1= f(x) ==
2 2
1 2
S — =
f(x) x-2
1

Clearly, I (x) is not continuous atx = 2.

1
So, tan [f(x)] and [m} are both discontinuous at

x=2.

a+bx b+cx c+dx

a—bx b-cx c—dx
a b ¢

br cx  dx
(using componendo and dividendo)

a b ¢

b ¢ d
4
Jﬂx—2hﬂx—ﬂﬂh
2

3 4
- 1=~ (=3dx 4 [{(x=2)+(x=3)}dx
2 3

3 4 22 4
:jdx+j(2x—5)dx :[x]; +|:T—5x}
2 3 3
=(3-2)+[(16-20)-(9—-15)]=1-4+6=3



72.

73.

74.
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(4) Given x+l =2cosH ... ()
X

Cubing on both side of equation (i), we get

LY
(x +—) =8cos’ 0
X

1 1 1
= X +—3+3x—2+3x2—= 8cos’ 0
X X X

[Using (a + b)? = a® + b3 + 3a%b + 3b2a]

1 1

= x3+—3+3(x+—)=8cos39
X X

= x3+i3+6cos6=8cos36 [From (i)]
X

X3 +i =2 cos39
i
(1) Letcentre ofthe circle is, C= (h, k) and radius = r
Co-ordinates of 4= |:a_h’ i]
a+r a+r

Co-ordinates of B EI:

2ar+2ah 2ak ]
2a+r

‘Da+r

S =x"+y"—a
S, =x*+y* —dax
Putting co-ordinates of 4 and B in §, S, respectively
and eliminating r,

12x2 —4y? — 24ax + 94> =0.
(1) Given equation of line is

1 1
+5=—(y+3)=——(z-6
x 4(y ) 9(2 )

5 3 -6
or TP =2 = TR s hsay)
x=A=5,y=4A-3,z=-9A+6
(x,y,2)=(A—5,4\L—-3,-91 +6) (D)

Let it is foot of perpendicular

So, d.r.’s of | lineis

(A-5-2,4A-3-4,-9A+6+1)

=(A-7,40-T7,-9A+17)

D.r.’s of given lineis (1,4, — 9) and both lines are L
A-T7). 1 +(@A=T7).4+(-9A+7)(-9)=0

= 98A=98=A=1

Pointis (-4, 1,—3).  [Substituting A= 1in (i)]

75. (1)

76. (2)

77. (1)

1 n

" r=max|x;—x; | and s? :—Z(XI- —)_C)2
L. n—14
1#] i=1

2
Xttty )

- =2
Now, consider (x; —X)" = ( X;
n

:n%[(xi —x)+(x; —xp)+. A+ (x; —x; = 1)

+ (5 —x; D)+ (x5 —x,)] siz[(n—l)rf
n
[o]x—x; <]

n
= (x-%)% < r2:>z (x; %)% <nr?
i=I
n

—\2 I/ll’2 2 nr2
Z(xl- -X)° < =S

= <
par (n—1) (n—-1)

-1

=S<r

n—1
Ifi+b+c=0,|d|=3,|b|=5,|¢|=7
— G+b=-C = (a+5)2=52

= G>+b>+2d.bcosd=_c>
= 32+52+2x3x5c0s0="7>
= 9+25+30cos6=49

= 30cos6=49-34

= 30cos0=15 = cosO :%

1
= cosO =E = cosB = cos%

= 0=
3
If z=x + iy is a complex number satisfying the given

conditions, then

a®-3a+2=|z+ \2|=|z+i2 + 2 -i2]
S|z+i 2|+ V2| 1-i|<a?+2
=-3a<0=a>0 ..(0)

Since | z + V2 | = a® — 3a + 2 represents a circle with

centre at A(—+/2, 0) and radius ./a* — 3¢ +2, and

|z + 2 |< a? represents the interior of the circle with

centre at B(0, —+/2 ) and radius a.

Therefore there will be a complex number satisfying the
given condition and the given inequality if the distance
AB is less than the sum or difference of the radii of the
two circles, i.e., if
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78. (2)

79. (1)

80. (3)

J 202 +(0+2)2 <iJa> -3a+2 +a
= 2+a<va’-3a+2 = 4+a’+tda<a*-3a+2

= —a<—20r7a<—2:>a>2ora<—%

But a> 0 from (i), therefore a > 2.

We define the following events:

A : Selecting a pair of consecutive letter from the word
LONDON.

A, : Selecting a pair of consecutive letters from the
word CLIFTON

E : Selecting a pair of letters ‘ON”.

2 . .
Then P(4, N E)= g ; as there are 5 pairs of consecutive
letters out of which 2 are ON.
1 . .
P4y, " E)= r ; as there are 6 pairs of consecutive

letters of which one is ON.
... the required probability is

2
P(4 NE) 512
_+_

Al _ e
(E)_P(AlmEHP(AZmE)_z 1 17
56

Jf(x) sinx cos x dx = ;2 log(f(x))+C therefore
2 a’)

(b* -

1 1
b2 —a?) f(x)
[by differentiating both the sides]
f'(x)
(tCoY

f'(x)

f(x)sinxcosx =

= 2(b2 —az)sinxcosx =

J(zbz sin x cos x —2a? sin x cos x)dx :Jf(—x)zdx
(Fx))
[by integrating both the sides]

2cos2x—a2 sinzx—C:—L
f(x)

=-b
2
Let L= lim RACIRNIC))
20 f(x)=f(0)
Using L.H. Rule, we get

1= tim L6231
x—0 S'x)

= limf’(x—z)Qx_l |: f'(a)>0,fbeing:|

f'(x) strictly increasing

=0-1=-1

x—0

81. (879) Number of white balls =10

Number of green balls =9

and number of black balls =7

.. Required ways

=(10+1) O+ (7+1D)-1

=11.10.8—1=879

[ The total number of ways of selecting one or more
items from p identical items of one kind, ¢ identical items
of second kind; » identical items of third kind is (p + 1)

(g+)(F+1)-1]

82. (190) Equation of AB is,

83.

(60) Let z=

XY

—+—=1= x+y=21
21 21
Y
5 L0.21)
[ ]
(h, by
> X
0 421
(0, 0)

Let (A, k) be any point inside the AOAB then

h<21,h>0 ()
k<21,k>0 (i)
and h+k<21 (i)

For integral values of (4, k) satisfying (i), (ii) and (iii)
simultaneously, let

Total number of points

h=1thenk=1,2,3...19 19
h=2thenk=1,2,3...18 18
h=3thenk=1,2,3...17 17

h=19then k=1 1
.. Total number of integral points
=19+18+17+...+1

19%20

=190.

1—iﬁ:(1—iﬁ)x(l—z’ﬁ)
1+i3 (1+i3) (1-i/3)

1437 =243 1-3-243i

132 FERE

_-1-i3_ 1 3.

—— =i

2 2 2
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.. _y
- tan@:%:\/g [ tane_; :l

=

84. (97)

85. (12)

where z = x+iy

Argument of z=9 = tan ! (\/3_ = g =60°=k°
k=60
e = 10C,{5) 0. Q2y

As 2 and 5 are coprime, ¢, ; will be rational if 100 —ris
amultiple of 8 and r is a multiple of 6.
Also 0<r<100

r=0,6,12, ....,96

100-r=4,10,16,...,100 ... 0]
But 100 — 7 is to be a multiple of 8.
So,100-r=0,8,16,24,....96 ... (ii)

The common terms in (i) and (ii) are 16, 40, 64, and 88
r=284, 60,36, 12 give rational terms.
.. the number of'irrational terms =101 —4 =97

2|x| + 3|y| < 6 can be written as

l, :2x -3y = 6, points are (3,0), (0, -2)

1, : —2x+3y =6, points are (-3, 0), (0, 2)
[, :2x+3y =6, points are (3, 0), (0, 2)

l, :—2x -3y =6, points are (-3, 0), (0, 2)
Required area = area of quadrilateral ABCD
=area (AADC)+area( AABC)

Ly

=%ACXDO+%XBOXAC

1 1
= AC(BO+0D)=_x4(3+3)

=2x6 =12 square units.

86.

87.

88.

89.

90.

0.5) cos”! P =§, cos”! 1-p and cos”! l-gq= T

Ny

T 1 1
= 4Jl-q=cos—=—==q=—=0.5

2
3 x
(1.25)[1 x 1Jjo 5 1|1 |=0
-2
X
= [1 2+45x+3 3+x+2] 1 |=0
-2

5
=5x+2+5x+3)+(-2)B3+x+2)=0=x =7

24x),-3<x<-1
® f(x)={(z/3 )
x77, -1<x<?2
3(2+x)2;—3<xS—1
= f(x)=
() %x_w; -1<x<?2

For 3<x<-1,/'(x)>0.
But ~1<x<0, f'(x)<0
So, we have one local max. at x =—1

Further for 0<x<2, f'(x)>0
.. also, we have one local minima.

-

(0.25) P (tail in 3'%). P (tail in 4t) =

(&

G

atet+tf+g=285b+d+f+g=195
ctd+e+g=115e+g=45f+g=70,d+g=50
a+tb+c+d+e+f+g=500-50=450

We obtain a+f =240,b+d=125, c+e=65
ate=215b+f=145;b+c+d=165
atcte=255; a+b+f=335

Solving we get

b=95,c¢=40,a=190, d=30,e=25,f=50and g=20
Desired quantity=a+b+c=325

N | =
N | =

(325)
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