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Solved Paper 2007

AMU

Engineering Entrance Exam

1. A particle is projected with velocity 2\/g_h, such 6. A particle is executing SHM at mid-point of

that it just crosses two walls of height h. Find
the angle of projection.

mean position and extremity. What is the
potential energy in terms of total energy (E)?

(@ 15° (b) 75° () E (b) E
(©) 60° (d) 30° g }56
. For a projectile, (range)* is 48 times of (] 2 (d) 3
. . 2 . .
(méxu;lum height)™ obtained. Find angle of 7. A train is approaching with velocity 25 m/s
l()r;)ché):on' b) 30° towards a pedestrian standing on track,
(a) 45° @ 75° frequency of horn of train is 1 kHz. Frequency
c o
heard by the pedestrian is (v = 350 nv/s)
. Which of the following cannot be explained on (a) 1077 Hz (b) 1167 Hz
thc? basis o.f wae nature of light ? (c) 985 Hz (d) 945 Hz
9) Pola.rlzatlol.I ) 8. A force of 200 N acts tangentially on the rim of
((11; 01£>t1callactlv1tyff a wheel 25 cm in radius. Find the torque.
iii) Photoelectric effect (a) 50 N-m (b) 150 N-m
(iv) Compton effect (©) 75N-m (d) 30 N-m
(@) (1,1,1) and (W) 9. Focal length of objective and eyepiece of
(b) (_") and (111) telescope are 200 cm and 4 cm respectively.
g:i)) (({).)andd(l(l.l)) What is length of telescope for normal
1) and Q. adjustment ?
. An ice cube is sliding down on an inclined (a) 196 cm (b) 204 cm
plane of angle 30°. Coefficient of kinetic (¢) 250 cm (d) 225 cm
friction between block and inclined plane is 10. Two lenses of power 3D and — 1D are kept in
L. What is acceleration of block ? contact. What is focal length and nature of
V3 combined lens ?
(a) Zero (b) 2my/s? (a) 50 cm, convex
(©) 1.5mys? (d) 5nys? (b) 200 cm, convex
. A round disc of moment of inertia I, about its 8)) szggm’ concave
axis perpendicular to its plane and passing ’ cm, CODC&\‘IE ) ]
through its centre is placed over another disc of 11. Intensn)f of wave Ais9l, Whll? that (?fanfe B 5
moment of inertia I; rotating with an angular L Whit is maximum and minimum intensity in
velocity @ about the same axis. The final YDSE?
angular velocity of the combination of discs is (a) 821, 801 (b) 81,101
Lo N (c) 161, 41 (d) 41,1
@ L +1, ®) o 12. A liquid X of density 3.36 g/cm® is poured in a
© Lo @ L +L)e U-tube, which contains Hg. Another liquid Y is
I +1, I poured in left arm with height 8 cm, upper levels
of X and Y are same. What is density of Y ?
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13.

14.

15.

16.

Y X
gem) I10cm
Hg
(a) 0.8 g/cc (b) 1.2 g/cc
() 1.4 g/cc (d) 1.6 g/cc

Two charges q; and g, are placed 30 cm apart,
as shown in the figure. A third charge g5 is
moved along the arc of a circle of radius 40 cm
from C to D. The change in the potential energy

of the system is B k, where k is
TCSO

q
1A 30cm B b

(a) 8q, (b) 8q

(c) 6q, (d) 6g

What is order of energy of X-rays (Ey), radio
waves (Eg ) and microwaves (E,;)?

(@) Ex <Egx <Ey (b) Ex>E),>Ex

(c) Ey>Ex>Er (d) Ey <Ep <Ey

A ray of light is incident on a plane mirror,
along the direction given by vector
A=2i- 3:i + 4k. Find the unit vector along
reflected ray. Take normal to mirror along the
direction of vector B = 3i — 6:i + 2k.

—94i + 237 + 68k

a

@ 4929

® = 94i + 68j — 237k
49729

© 3i+ 671— 2k

(d) None of the above

Motion of two particles is given by
y; =0.25sin (310t)
¥, =0.25sin (316¢).

Find beat frequency.
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17.

18.

19.

20.

21.

22,

23.

@ 3 3

T

© 8 @ 6
T

A coin is of mass 4.8 kg and radius 1 m rolling
on a horizontal surface without sliding with
angular velocity 600 rotation/min. What is
total kinetic energy of the coin ?

(a) 360J (b) 1440 n*J

() 4000 nJ (d) 600 nJ

In BJT, maximum current flows in which of the
following ?

(a) Emitter region

(b) Base region

(c) Collector region

(d) Equal in all the regions

In semiconductors at a room temperature

(a) thevalence band is partially empty and the
conduction band is partially filled

(b) the valence band is completely filled and
the conduction band is partially filled

(c) the valence band is completely filled

(d) the conduction band is completely empty

In a circuit L, C and R are connected in series

with an alternating voltage source of frequency

f. The current leads the voltage by 45°. The

value of C is

@ ! ® ——

2nf (2nfL + R) nf (2nfL + R)
© —— ¢ p—

2nf (2nfL —R) nf (2rnfL —R)

What is the angle between electric field and
equipotential surface ?

(a) 90° always (b) 0° always

(c) 0°to90° (d) 0°to 180°

A satellite moves in elliptical orbit about a
planet. The maximum and minimum velocities
of satellites are 3x10* m/s and 1 x10%m/s

respectively. What is the minimum distance of
satellite from planet, if maximum distance is
4x10* km ?

(@ 4x10°km  (b) 3x10°km

(©) 4/3x10°km  (d) 1x10°km

Four balls each of radius 10 cm and mass 1 kg,
2 kg, 3 kg and 4 kg are attached to the
periphery of massless plate of radius 1 m. What
is moment of inertia of the system about the
centre of plate ?
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24.

25.

26.

27.

28.

29.

1kg

4kg 2kg

3kg

(a) 12.04kgm®  (b) 10.04 kg m?
(©) 11.50 kgm?  (d) 5.04 kg m?

A Carnot engine has efficiency 1/5. Efficiency
becomes 1/3 when temperature of sink is
decreased by 50 K. What is the temperature of
sink ?

(a) 325K (b) 375K

(c) 300K (d) 350K

A cyclist moves in such a way that he takes 60°
turn after 100 m. What is the displacement
when he takes 7th turn ?

(a) 100 m (b) 200 m

() 1003 m (d) 100/4/3m

A spring of spring constant k is cut into two
equal parts. A block of mass m is attached with
one part of spring. What is the frequency of the
system if v is frequency of block with original
spring ?

(a) V2v () v/2

(c) 2v @ v

Why is there sudden increase in current in
zener diode ?

(a) Due to rupture of bonds

(b) Resistance of depletion layer becomes less
(c) Due to high doping

(d) None of the above

Coefficient of coupling between two coils of
self-inductances L, and L, is unity. It means
(a) 50% flux of L, is linked with L,

(b) 100% flux of L, is linked with L,

() \/E time of flux of L, is linked with L,

(d) None of the above

One mole of an ideal gas at an initial
temperature of T kelvin does 6 R joule of work
adiabatically. If the ratio of specific heats of
this gas at constant pressure and at constant
volume is 5/3, the final temperature of gas will
be

(@ T +24K
© T +4K

(b) T -24K
@ T -4K
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30.

31.

32.

33.

34.

35.

A drum of radius R and mass M, rolls down

without slipping along an inclined plane of

angle 0. The frictional force

(a) converts translational energy to rotational
energy

(b) dissipates energy as heat

(c) decreases the rotational motion

(d) decreases the rotational and translational
motion

If in a nuclear fusion process, the masses of the
fusing nuclei be m; and m, and the mass of the
resultant nucleus be mg, then

(@ mg=my + my (b) mg=|m —m,|

(©) my <(m + my) (d) mg>(my + my)

If the angle between the vectors A and B is 6,

the value of the product (1_3> xA )- Ais equal to

(a) BA% cos® (b) BA%sin©

(c) BA%sin0cos® (d) zero

Abeam of light composed of red and green rays

is incident obliquely at a point on the face of a

rectangular glass slab. When coming out on the

opposite parallel face, the red and green rays

emerge from

(a) two points propagating in two different
non-parallel directions

(b) two points propagating in two different
parallel directions

(c) one point propagating in two different
directions

(d) one point propagating in the same direction

A car runs at a constant speed on a circular

track of radius 100 m, taking 62.8 s for every

circular lap. The average velocity and average

speed for each circular lap respectively is

(a) 0,0 (b) 0,10m/s

(c) 10m/s,10m/s (d) 10m/s,0

If a bar magnet of length [ and cross-sectional

area A is cut into two equal parts as shown in

figure, then the pole strength of each pole

becomes

————— -
[N S ]
[N S |

(a) half (b) double

(¢) one-fourth (d) four times

b e amomocmocaococ o o o or or ov on or v or o G0 G Gr GP G G) GP G G GP G G G) GP G G @GP @GP @GP G @G> o> o> oo o o



(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

36.

37.

38.

41.

42.

Three photons coming from excited atomic
hydrogen sample are observed, their energies
are 12.1 eV, 10.2 eV and 1.9 eV. These photons
must come from

y1.9eV
¢10.2ev

A

n
12.1eV
n

(a) single atom

(b) two atoms

(c) three atoms

(d) either two or three atoms

A police car is travelling in a straight line with a
constant speed v. A truck travelling in the same
direction with constant velocity 3v/2 passes,
the police car at t =0. The police car starts
accelerating 10s after passing the truck, at a
constant rate of 3m/s?, while truck continues

to move at constant speed. If the police car
takes 10 s further to catch the truck, find the
value of v.

(a) 10 m/s (b) 15 m/s

(c) 20 m/s (d) 30 m/s

Consider the statements.

(I) If magnetic field, B-= 0, then magnetic
flux is also zero.

(ID If magnetic flux, ¢ = 0, then magnetic field
is also zero.

(a) (D) is true, (II) may be true

39.

40.

(b) Both (I) and (II) are true

(c) (D) may be true, (II) is true

(d) (D and (II) both are false

Which of the following configurations of
electric lines of force is not possible ?

-2C
— > —2C
@ ——F M .5
-1C
() (d) Both (b) and (c)

Three guns are aimed at the centre of a circle.
They are mounted on the circle, 120° apart.
They fire in a timed sequence, such that the
three bullets collide at the centre and mash
into a stationary lump. Two of the bullets have
identical masses of 4.5 g each and speeds of v,
and v,. The third bullet has a mass of 2.50 g
and a speed of 575 m/s. Find the unknown
speeds.

(a) 200 m/s each

(b) 145 m/s and 256 m/s

(c) 536 m/s and 320 m/s

(d) None of the above

Sn* + 2 — > Sn?*

Br, + 2 —— 2Br~

E°=0.13V
E°=1.08V

Calculate K, for the cell reaction for the cell

formed by two electrodes.

(a) 10 (b) 10%2
(©) 10732 (d) 107%
Consider the reaction,

NO, —‘\—12N2+02; K;

N,O, == 2NO,; K,

Give the equilibrium constant for the
formation of N,O, from N, and O,.
1 1 1
@ —+— b)) —
K 1 K 2 K 1 K 2
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43.

1 K
4 22
KK, @ K,
Half-life of radioactive element is 16 h. What
time it will take for 75% disintegration ?
(a) 32 days (b) 32h
(c) 48h (d) 16h

Friedel-Craf't acylation can be given by

C—R

(]

Xis

(a) R—ﬁ—Cl ) R—C|‘i—R
(e} (e}

© R—|(|:—H (d R—O—R
0
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45.

46.

47.

48.

49.

50.

Which of the following is having maximum
acidic strength ?

OH OH
(a) b) @\
NO,
NO,
OH OH
© (d ©

For the reaction,
Na,CO; + 2HCl—> NaCl + H,0 + CO,
equivalent weight of Na,CO, is

(a) M/2 by M

(o) 2Mm (d M/4

Excited state configuration of Mn?Z*

(a) tgg (b) t2g g

(© tie (d) t35ep

Which of the following is thermosetting

polymer ?

(a) Nylon-6 (b) Bakelite

(c) Nylon-66 (d) SBR

x 28N | veliow or white ppt.
HNO3

Which of the following cannot be X ?

Br
(a) O/ (b) (CH3),CHCl
CH,Br N3CI-

Rate of a reaction can be expressed by
following rate expression

Rate = k[A)?[B], if concentration of A is

increased by 3 times and concentration of B is
increased by 2 times, how many times rate of
reaction increases ?
(a) 9 times

(c) 18 times

(b) 27 times
(d) 8 times
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51.

52.

53.

54.

55.

56.

57.

What is the reason for unusual high b.p. of

water ?

(a) Due to presence of H* and OH™ ions in
water

(b) Due to dipole-dipole interactions

(c) Due to London forces

(d) Strong London forces

Shine at freshly cut sodium is

(a) due to oscillation of free electrons

(b) due to weak metallic bonding

(c) due to absorption of light in crystal lattice

(d) due to presence of free valency at the

surface
Most acidic oxide among the following is
(a) Cl,04 (b) CL,0
(c) Cl,04 (d) Cl,0,

H,C
P+ B
>CH—OH TP, My xis

H.C
CH,

(a) CH;—CH—CH,—CH,

(b) H3C—C|I—CH3

ch CH,
>CH—CH<

(d) CH;—CH—CH, CH,CH,

Which of the following statements is wrong ?

(a) Metals are more than non-metals

(b) There are only few metalloids

(c) Hydrogen can be placed with alkali metals
as well as with halogen in periodic table

(d) Non-metals are more than metals

What volume of M/10 NaOH is added in 50 mL
M/10 acetic acid solution to get a buffer
solution having highest buffer capacity ?

(a) 50 mL (b) 25 mL

(¢) 10 mL (d) 40 mL

Monomer of nucleic acid is

(a) nucleotide

(b) nucleoside

(¢) amino acid

(d) carboxylic acid
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58.

59.

60.

61.

62.

63.

64.

If volume containing gas is compressed to half,
how many moles of gas remained in the vessel ?

(a) just double

(b) just half

(c) same

(d) more than double

At same temperature, calculate the ratio of
average velocity of SO, to CH,.

(@ 2:3 () 3:4

(c)1:2 d 1:6

If temperature of 1 mole of gas is increased by
50°C, calculate the change in kinetic energy of

the system.
(a) 623.25J (b) 6.235J
(c) 623.57J (d) 6235.0J

Give name of the complex, name should
specify the position of ligands.
PHy—CO

Hs

(a) bistransphosphinecarbonylchloroiridium [II]
(b) carbonylchlorobistransphosphineirdium [III]
(c) carbonylchlorobistransphosphineiridium [I]
(d) chlorocarbonylbistransphosphineiridium [I]

CHO
Ozonolysis products of an olefin are |  and
CHO
CH,CHO
| - Olefin is
CH,CHO
o) ()
© @ @ | |
A bubble of volume V] is in the bottom of a

pond at 15°C and 1.5 atm pressure. When it
comes at the surface it observes a pressure of
1 atm at 25°C and have volume V,, give %

1
(a) 15.5 (b) 0.155
(c) 155.0 (d) 1.55
Volume of 0.6 M NaOH required to neutralize
30 cm® of 0.4 M HCl is

Page 6 of 34

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

(2) 20 em® (b) 40 cm®
(¢) 45cm® (d) 30 cm®

The orbital angular momentum of an electron
in 3s orbital is

1 h h

L b) —
@) 2 2rn ®) 27

1 h

-0 d
() 3 2 (d) zero
Decomposition of H,0, is prevented by
(a) KOH (b) MnO,

(c) acetanilide (d) oxalic acid

The bad smelling substance formed by the
action of alcoholic caustic potash on
chloroform and aniline is

(a) nitrobenzene

(b) phenyl isocyanide

(c) phenyl cyanide

(d) phenyl isocynate

What is the EAN of nickel in Ni(CO), ?

(a) 38 (b) 30

(c) 36 @ 32

P, + 3NaOH + 3H,0—> A + 3NaH,PO,
here A is

(a) NH, (b) PH,

(c) H3PO, (d) H3PO,

If solubility of calcium hydroxide is /3, then its
solubility product will be

(a) 27 () 3

© 9 (d) 1243

Which of the following compounds is optically
active ?

(a) (CH;),CHCH,OH

(b) CH4,CH,OH

(c) CCLF,

(d) CH;CHOHC,H;

Which compound is soluble in water ?

(a) CS, (b) C,H;OH

(o) CCly (d) CHCl,4

In a cubic structure of diamond which is made
from X and Y, X atoms are at the corners of the
cube and Y at the face centres of the cube. The
molecular formula of the compound is

(@) X,Y (b) X,¥

(o) XY, 2 (d) XY 3

Bithional is an example of

(a) disinfectant (b) antiseptic

(c) antibiotic (d) analgesic
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75.

76.

77.

Mathematics

A and B in the following reactions are

R OH
R—G—R' 2N, A B, >c<
g KCN R’ CH,NH,

CN
(@ A =RR’C< , B = LiAlH,
OH

OH
® A=RR'CC , B =NH,
COOH

OH
(© A =RR'C< ,B=H,0°®
CN

(d) A=RR'CH.CN, B = NaOH

Structure of XeF: ion is

(a) trigonal bipyramidal

(b) square pyramidal

(¢) octahedral

(d) pentagonal

Mark out the most unlike form of
polymerisation of CH, =CH—CH=CH,.

CH
(a) >C =C<
- (cH; H )
H H
(b) >C =c<
“(CH, CH,/,

CH=CH, CH=CH,

n

78.

79.

80.

CH, CH,

Il
(d) —C
n
HBr

@
R3; N—CH = CH, —> product
Predominant product is

@
(@) RsN —C|H— CH,

Br

@

(b) R;N—CH,—CH,—Br

® ©
(¢) CH, = CH—NR, Br
(d) No reaction

Mark out the enthalpy of formation of carbon
monoxide (CO).

Given, C(s)+ 0,(g) —> CO,(g);
AH = - 393.3kJ/mol

CO(g) + éOZ(g) — 5 CO,();

AH = - 282.8kJ/mol
(a) - 110.5 kJ/mol
(b) -676.1 kJ/mol
(c) —282.8 kJ/mol
(d) -300.0 kJ/mol

The magnetic moment of a transition metal ion
is 3.87 BM. The number of unpaired electrons
present in it, is

() 2 (b) 3

) 4 5

81.

82.

The function f : R — R defined by
fO=(x-1)(x - 2)(x - 3)is

(a) one-one but not onto

(b) onto but not one-one

(c) both one-one and onto

(d) neither one-one nor onto

If R is an equivalence relation on a set A, then

R7lis

(a) reflexive only

83.

84.

If the complex numbers z;, 2,, 2; are in AP,

then they lie on a

(a) acircle (b) aparabola

(c) line (d) ellipse

Let a b, cbeinAP and| a| <1,| b| <1,| c| < 1.

If x=1l+a+d®+...tow,
y=1+b+b*+..toow,

z=1+c+c*+... toow, then, x, y, z are in

(b) symmetric but not transitive (a) AP (b) GP
(c) equivalence (c) HP (d) None of these
(d) None of the above
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85.

86.

87.

88.

89.

90.

91.

92.

93.

If loge(a ; b) = % (log, a + log, b), then

(@ a=»b (b) a=

(c) 2a=b d a=

wlo o

The number of real solutions of the equation
(2] =—3+x—x%is

10
@ o (1
() 2 (d) None of these

If f(x)=ax+b and g(x)=cx +d , then
f{g(x)} = g{f(x)} is equivalent to
(@) fla)=g() (b) fb)=g()
(© fd=gb) @ f@=g@
(1 +i)® +Q-i)®equals
(@) 28 ®) 2°
4 s 8 s
(c) 27 cos Z @ 2 cosg

The value of v/3 cosec 20°— sec 20° is

(a) 2 (b) 4

(0 -4 (d) None of these

If X, ¥,2 are in HP, then
log(x + 2) + log(x — 2y + 2)is equal to

(a) log (x —2) (b) 2log(x —2)

(c) Blog(x—2) (d) 4log(x—2)

The lines 2x — 3y —5=0and 3x —4y =7 are
diameters of a circle of area 154 sq unit, then
the equation of the circle is

@ x2+y2+2x-2y-62=0

) x2+y*+2x-2y-47=0

© x2+y?-2x+2y—-47=0

(d) x?+y?-2x+2y-62=0

Which of the following is a point on the

common chord of the circle
x2+y2+2x-3y+6=0 and
x> +y?+x-8y-13=0?

@ Q-2 (b) 4,4

The angle of depressions of the top and the foot
of a chimney as seen from the top of a second
chimney, which is 150 m high and standing on
the same level as the first are 6 and ¢
respectively, then the distance between their

tops when tan 6 = % and tan ¢ = g is
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94,

95.

96.

97.

98.

99.

150
) Vol (b) 100v/3 m
(c) 150 m (d) 100 m

If one root is square of the other root of the
equation x”? + px + ¢=0, then the relation

between p and q s

@ p*-@p-1)g+¢° =0

(b) p3 -qg@Bp+1)+ q2 =0

© pP+qBp-1+¢*=0

d pP+q@Bp+1)+¢*=0

The coefficient of x** in the following
expansions

100
s . IOOCm(x _ 3)100—m . 2m is

m=

(a) 100647 (b) 100C53

(C) _ ].OOC53 (d) _ 100C100

If =32 lies on the circle
x2+y2 42+ 2fy+¢c=0 which is
concentric with the circle
x%+ y? 4+ 6x + 8y —5=0, then c is equal to
(a) 11 (b) -11

(c) 24 (d) 100

If ;=i+:i+f(,l_))=i+3:i+5f( and
¢=7i+ 9:i +11k, then the area of
parallelogram having diagonals a+b and
b+ Cis

(@ 4V6 sq unit (b) % J21 sq unit

() % sq unit (d) V6 sq unit

The centre of the circle given by
rG+ 2:i+ 2k)=15and| ?—(:i+ 2k)|=4is
(@ (0,1,2) ®) (1,3,49
© (-1,3 4 (d) None of these
1 -5 7
IfA=|0 7 9/, then trace of matrix A is
11 8 9
(@ 17 (b) 25
() 3 @ 12
100. The value of the determinant
cosa. —sina 1
sin a cosa 1 |is

cos(a +B) —sin(a+p) 1
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101.

102.

103.

104.

105.

106.

107.

108.

(a) independent of o
(b) independent of 8
(c) independent of o and B

(d) None of the above 109.
A committee of five is to be chosen from a
group of 9 people. The probability that a
certain married couple will either serve
together or not at all, is

1 5
(@) 2 (b) g

4
(o) 9 (d) 3
The maximum value of 4sin? x — 12sin x + 7
is
(a) 25 (b) 4 110.
(¢) does not exist (d) None of these
If a point P(4, 3)is shifted by a distance V2 unit
parallel to the line y = x, then coordinates of P
in new position are
@ 6,9
() (5++2,4++2)
© (5-+2,4-+2) 111,
(d) None of the above
A straight line through the point A(3, 4)is such
that its intercept between the axes is bisected
at A. Its equation is
(@ 3x-4y +7=0(b) 4x + 3y =24
(© 3x+4y=25 (D x+y=7
If (—4,5)is one vertex and 7x —y + 8=0is
one diagonal of a square, then the equation of
second diagonal is
(@ x+3y=21 () 2x -3y =7 112
(© x+7y=31 (d 2x+ 3y =21 :
The equation 2x% — 24xy + 22y? = O represents
(a) two parallel lines
(b) two perpendicular lines
(c) two lines passing through the origin
(d) a circle 113.
The tangent at (1, 7) to the curve x? = y-6
touches the circle

x?+y*+16x +12y +c=0at
(@ 6,7 (b) -6,7)
(©) (6,-7) (d (-6,-7) 114.
The equation of straight line through the
intersection of the lines x -2y =1 and
x + 3y = 2and parallel to 3x + 4y =0is
(@ 3x+4y+5=0
(b) 3x+4y -10=0

Page 9 of 34

() 3x+4y-5=0
(d) 3x+4y+6=0

Isinx—cosx+«/§
(a) —itan(£+ﬁ]+c
V2 2 8

(b) 1tan(§+g)+c

equals

2
1 T
(@) J_COt(Z §j+c
X T
@ —Ecot(§+§)+c

2x? + 3 x-1
If ——————dx=alog| ——
J.(xz—l)(x2+4) g[x+lj

+btan™? (g] + ¢, then value of aand b are

@ 1,-1 b -1,1)

1 1
(] (5,—§J (d) (2 2)

I cosec*x dx is equal to

3
(a) cotx + cot” x +c
3
(b) tan x + tan” x +c
3
(¢) —cotx — cot” x +cC
(d) —tan x — tan’ x
The value of integral I dx is
41 b) -1
(@ > i (b) 2
© -1 @1
1 1 .
ThevalueofI=I X|x-= ‘dx is
0 2
1 1
2z b) =
(a) 3 (b) 2
(c) % (d) None of these

The slope of tangents drawn from a point (4,10)
to the parabola y = 9x are

b——
O

(d) None of these
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115.

116.

117.

118.

119.

120.

121.

The line x = at? meets the elhpse —+ y_2 =1
b

in the real points, iff

@ |t]|<2 M) |t]<1

© |t]>1 (d) None of these

The eccentricity of the ellipse which meets the

straight line ; + % =1 on the axis of x and the

straight line g— % =1 on the axis of y and

whose axes lie along the axes of coordinates, is

3/2 2/6
b
(a) 7 (b) 7
© —73 (d) None of these
X 42 1 (asb)and x? —y? 2
+b2— (a>b)and x“ —y“ =c” cut at

e
right angles then
@ & +b*=2% (b) b*>-a® =27
© &@-b*=22 () ®?=232

The equation of the conic with focus at (1, — 1)
directrix along x-y+1=0 and with
eccentricity v/2, is

(@) x%- y2 =1

(b) xy =1

() 2xy—-4x+4y+1=0

(d) 2xy+4x-4y-1=0

The sum of all five digits numbers that can be
formed using the digits 1, 2, 3, 4, 5 when
repetition of digits is not allowed, is

(a) 366000 (b) 660000

(c) 360000 (d) 3999960

There are 5 letters and 5 different envelopes.
The number of ways in which all the letters can
be put in wrong envelope, is

(a) 119 (b) 44
(c) 59 (d) 40
The sum of the series

12422 12422432
1+ +

21 3!
12+ 22+ 3%+ 42 .
+—+...1is
41

(a) 3e ) %e

13 19

kit d) =2
(o) 3 e (d o e

122,

123.

124.

125.

126.

127.

128.

129.

The coefficient of x" in the expansion of
log,(1 + x)is

n-1 - 1yn-1

@ ® S 1og, e
n-1

(c) ﬁlogea (d) - ) log, e
n

If the mean of n observatlons 12,22, 32, n%is

% then n is equal to

(@ 11 () 12

(c) 23 (d) 22

If a plane meets the coordinate axes at A, B and
C in such a way that the centroid of A ABC is at
the point (1, 2, 3), then equation of the plane is

X y 2 X y z
—+Z+2=1 (b —+—+—=1
(a)l 2 3 ®) 6 9
Yy . 2z _
—+— == (d N f th
() > + 3" 3 (d) None of these

The projections of a directed line segment on
the coordinate axes are 12, 4, 3. The DC’s of the

line are
12 4 3 12 4 3
A (¢ I A
() 1313 () 137 13713
© 1—2 i 3 (d) None of these
1313713

The value of a- (b + Z) x (§+ b+ Z) is

>, >

(a) 2[abc] (b) [abe]
@O0 (d) None of these

Let a_1)=2i+:i+f(, B=i+2j—ﬁ and a unit
vector € be coplanar. If Cis perpendicular to ;,
then ¢ is equal to

1, 4 o 1 3 42 o
@ =Cj+k) B =Ci-j-k)

\/5( j+Kk) 73 J

1 & 1 5 4 ¢
© =01-2j d—=G>4-j-k

Jg( J) @( -k

- > > - .
If a, b, c are the position vectors of the vertices
of an equilateral triangle whose orthocentre is
at the origin, then

(a) a+tb+c=0 ® a 24¢
(d) None of these

The points with position vectors60i + 3j,

(© a+b-c

40i — 8:i, a - 52:i are collinear, if
(a) a=-40 (b) a=40
(¢) a=20 (d) None of these

Page 10 of 34

b e amomocmocaococ o o o or or ov on or v or o G0 G Gr GP G G) GP G G GP G G G) GP G G @GP @GP @GP G @G> o> o> oo o o



(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

130.

131.

132.

133.

134.

135.

136.

Area lying in the first quadrant and bounded by
the circle x% + y2 = 4, the line x =+/3y and
X-axis is

(a) msqunit (b) g sq unit

(c) g $q unit (d) None of these

1/x
The value of lim (g —tan~! x) is
X—0
(a0 ) 1
() -1 (d e
mx +1 5 x < E
If f(x)= 2 is continuous at
m
i X >—
sin x + n, 2
X = E, then
2
(@ m=1,n=0 (b)m="—2"+1
n m
C -m= d =—n==
(c) n=m 5 (d) m=n 3

/ 2
The domain of the function f(x) = j;x
sin” (2- x)
is
(@ [0, 2] (b) [0, 2)

(0 [1,2) (d) 1, 2]

The general solution of the differential
equation (1 + y®)dx + (1 + x*)dy = 01is

(@ x-y=cQ-xy)

() x-y=cl+xy)

© x+y=cl-xy)

M x+y=cQ+x)

The order and degree of the differential

@]

equation p = z are respectively
Y
dx®
(@ 2,2 (b) 2,3
(0 2,1 (d) None of these
The matrix A satisfying the equation
1 3 1 1],
A= is
[0 1 0 -1
1 4 1 —4
b
I IO
1 4
(c) [0 J (d) None of these

137.

138.

139.

140.

141.

142.

143.

The relation R defined on the set of natural
numbers as {(q, b): a differs from b by 3} is
given

(@) {(1,9), (2,5),(3,6), ...}

® {4, 1),65,2), 6, 3), ..}

© {(1,3),(2,6),(3,9), ...}

(d) None of the above

The solution of d_y - h represents a
by + k

parabola when

(@) a=0,b=0 ) a=1,b=2

(©) a=0,b=0 d) a=2b=1

The solution of the differential equation

& P S is

dc 1+x% (1+x%)?
@ y@AQ+x*)=c+tan x

b Y
()1+x2

=c+tant x

(© ylog(1+x¥)=c+tan! x
d ya+xH=c+sintx

If XY, 2 are all distinct and

x x2 1+x°

y y% 1+ y®|=0, then the value of xyz is
z z2 1+2°

(a) -2 ® -1

(c) -3 (d) None of these

The probability that at least one of the events A
and B occurs is 0.6. If A and B occur
simultaneously with probability 0.2, then
P(A)+ P(B)is

(a) 0.4 (b) 0.8

(c) 1.2 d 14

If A and B are two events such that P(A)> 0
and P(B) #1, then P(A /B)is equal to

(@) 1-P(A/B)  (b) 1-P (A/B)

(0 Z2PUCB) gy PA)

P(B) P(B)

A letter is taken out at random from
‘ASSISTANT’ and another is taken out from
‘STATISTICS'. The probability that they are the
same letters, is

1 13
(a) E () %

(@] ;—z (d) None of these
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|

|

|

|

|

|

| 144. If 3p and 4p are resultant of a force 5p, then The distance where the engines cross each

| angle between 3p and 5p is other from the initial position of A is

' (a) Sin_l(:—s) (b) sin—l(i) (a) 50 km (b) 68 km

| 5 5 © 32km (d) 59 km

: () 90° (d) None of these 148. If 2tan™! (cos x) = tan~!(2 cosec x), then the

" 145. Resultant velocity of two velocities 30 km/h value of x is

" and 60 km/h making an anlge 60° with each @) 3n b E

| other is 4 4

i (@) 90 km/h (b) 30 km/h O (d) None of these

" (¢) 30v7 km/h (d) None of these 3

| 146. A ball falls from rest from top of a tower. If the 149. Let abe any element in a boolean algebra B. If

0 ball reaches the foot of the tower is 3s, then a+ x=1and ax =0, then

" height of tower is (take g = 10 m/s?) (@ x=1 ) x=0

| (@) 45m (b) 50 m (© x=a d x=a

| (c) 40m (d) None of these 150. Dualof (x + y)- (x + D=x+ x-y + y is

| 147. Two trains A and B 100 km apart are travelling @ (c-y)+(x-0)=x-(x+y)y

| towards each other with starting speeds of B x+ )+ G-D=x-(x+y)y

| 50 km/h. The train A is accelerating at (© Ge-y)(x-0)=x-(x+y)y

| 18kmy/h? and B deaccelerating at 18 km/h?. (d) None of the above

|

] Answers

: w PHYSICS

| 1. (d) 2. (b) 3. (a) 4. (a) 5. (¢) 6. (a) 7. (a) 8. (a) 9. (b) 10. (a)

| 11. (c¢) 12. (a) 13. (a) 14. (b) 15. (a) 16. (b) 17. (b) 18. (a) 19. (a) 20. (¢)
21. (a) 22. (¢) 23. (b) 24, (c) 25. (a) 26. (a) 27. (a) 28. (b) 29. (d) 30. (a)

: 31. (c) 32. (d) 33. (b) 34. (b) 35. (a) 36. (c) 37. (b) 38. (a) 39. (d) 40. (d)

0 w CHEMISTRY

] 41. (b) 42, (b) 43. (b) 44, (a) 45, (a) 46. (a) 47. (b) 48. (b) 49. (a) 50. (c)

| 51. (b) 52. (a) 53. (d) 54, (c) 55. (d) 56. (b) 57. (a) 58. (¢) 59. (c) 60. (a)

) 61. (c) 62. (c) 63. (d) 64. (a) 65. (d) 66. (c) 67. (b) 68. (c) 69. (b) 70. (d)

| 71.(d) 72.(b) 73.(d) 74.(b) 75.(a) 76.(b) 77.(d) 78.(a) 79.(a) 80. (b)

| w» MATHEMATICS

| 81. (b) 82. (¢) 83. (¢) 84. (c) 85. (a) 86. (a) 87. (¢) 88. (b) 89. (b) 90. (b)

| 91. (c) 92. (d) 93. (d) 94. (a) 95. (¢) 96. (b) 97. (a) 98. (b) 99. (a) 100. (a)

| 101. (c) 102. (d) 103. (a) 104.(b) 105. (c) 106.(c) 107.(d) 108.(c) 109.(c) 110. (d)

| 111. (¢) 112. (b) 113. (c) 114.(b) 115.(b) 116. (b) 117.(c) 118.(c) 119.(d) 120. (b)
121. (b) 122, (b) 123. (a) 124. (b) 125. (c) 126. (c) 127. (a) 128. (a) 129. (a) 130. (c)

| 131. (b) 132. (¢) 133.(c) 134.(c) 135.(a) 136.(c) 137.(b) 138.(c) 139. (a) 140. (b)

| 141. (c) 142. (a) 143. (c) 144.(b) 145. (c) 146. (a) 147.(d) 148. (b) 149. (d) 150. (a)

|

|

|

|

|

|

|

|

|

|
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1. For vertically upward motion of a projectile,

Hints & Explanations

y =@ sin a)t —égt2

or h=(usinot)t—%gt2

or gt?—(Qusina)t+2h=0 (D

. 2u sin o \/(4u2 sin® o) - 8gh
= 28
If two roots of quadratic Eq. (i) aretq, t, then

_2usino + J4u?sin? a — 8gh

1=

2g
and t, = 2usina — 1[42u2 sin? a — 8gh
g

If particle crosses the walls at times t; and t,
respectively, then time of flight t is

t =4ltits

or t2=tt,

. [Zu sin a]z
8

_ (2usin a) - (4u®sin® o — 8gh)

4g2
4u®sin®o  8gh
or — =
g 4g
or 2u?sin?a =gh
Given, u=.,/2gh
2(2gh) sin® o = gh
or sin? o = l
4
. 1
or sino ==
o =30°

2. (Range)? = 48 (maximum height)?

2 2 2.2 )2
[u sin ZaJ =48(u sin aJ
4 28

2 s 2 .2
or u s1n2a=4J§(u sin aJ
g 2g

2sin o coso. _ sin®a

4/3 2

4 1

or tana =——=—
4J3 3

o =30°

. Photoelectric effect and Compton effect cannot

be explained on the basis of wave nature of
light while polarization and optical activity can
be explained.

. We can realise the situation as shown.

Q
»N ((\Q("o"D

; Q)
«© o
Maximum retardation
a= fi —mgsin®
m
_ —ugmg cos 0 + mg sin 6
m
1 .
_T mg cos 30° + mg sin 30°
-_¥3 (- 0=30°)
m
1.8, .1
BT T8
1

Hence, under the effect of kinetic friction
between block and inclined plane, acceleration
of block is zero.

. KeyIdea In the absence of any external torque

angular momentum remains conserved.
The angular momentum of a disc of moment of
inertia I; and rotating about its axis with
angular velocity o is
L, =Lo

When a round disc of moment of inertia I, is
placed on first disc, then angular momentum of
the combination is

Ly=(I; + )0

Ast., =0
Ll =L2
Lo=0 + )0
’ Il(")
= o=—
L +1,
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6. If a particle executes SH)V, its kinetic energy is

given by
KE = 1 mo? (A% - x%)
2
or KE=%k(A2—x2)
where k = m@? = constant

Its potential energy is given by
1

PE = = mo?x? =lkx2
2 2
Thus, total energy of particle
E=KE+ PE

BEYNT LIRS SOV YA
2 2 2

2 (2 2

= 1 (l k Az]
412
_lg
4
Hence, potential energy is one-fourth of total

energy.

2
Hence, PE=%kx2 =l k [é) ( X =é]

. Key Idea Apply Doppler’s effect.

Since, train (source) is moving towards
pedestrian (observer), the perceived frequency
will be higher than the original.

(e
N

Here, v, = 0 (as observer is stationary)
v, = 25m/s (velocity of source)
v =350 m/s (velocity of sound)

and f =1kHz (original frequency)

350+ 0
350 — 25)

=1000 x@ =1077 Hz
325

Hence, f’'=1000 [

. Clearly, the question refers to the torque about

an axis through the 200N
centre of wheel. Then,

since the radius to the

point of application of

the force is the lever or

moment arm,

10.

11.

12.

we have
1 =0.25%x200 =50 N-m

. Length of telescope tube

L=f0+fe
Here, f, =200 cm, f, =4 cm
g L=200+4

=204 cm

KeyIdea Iftwo lenses are kept in contact, their
powers should be added to get resultant power of
the combination.

P=pP +P,
=3D-1D=2D

As power is positive in sign, so it behaves as

converging or convex lens.

Now, focal length of the combined lens is given

by

,1 =lm=50cm
P@nD) 2

For two coherent sources, the resultant
intensity is given by
I=1 +Iz+2\/mcos¢
For maximum intensity, cos¢ =+ 1
Ijax =5 + I, + 211,
=L + LY
For minimum intensity, cos¢=—1
Ijin =h + 1 _m
(LY
Hence, I, = (Jﬁ +I )y
=@V +1) =161
and Inin = WOI —VI)?
=BV -1y =41
KeyIdea Ina liquid at same level, the pressure
will be same at all the points.

As shown in figure, in the two arms of a tube
pressure remains same on surface PP’

f=
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13.

14.

15.

Hence, 8 xp, xg + 2xpy, xg =10 xp, xg
8p, +2x136=10x3.36
_336-27.2
Py = 8
=0.8g/cc
Key Idea Change in potential energy is the
difference of between final and initial potential
energies.

or

When charge q; is at C, then its potential
energy is

_ 1 (%+QzQ3J
4ney \ 0.4 0.5

When charge g, is at D, then
Uy =L (% . ‘b‘h]

4ney \ 0.4 0.1
Hence, change in potential energy
AU =Up -U;
_1 (‘h% _ ‘b%]
4ngy \ 0.1 0.5
but AU ="
4ney
qs3 k= 1 (‘b% _ QZ%)
4me, 4ngg \ 0.1 0.5
= k=g, (10-2)=8q,

Key Idea The waves with less wavelength will
have more energy.
X-rays, radiowaves and microwaves are
electromagnetic waves. They travel with the
speed of light in air or vacuum.
The wavelength of X-rays is of the order of 1 A
to 100 A. The wavelength of radiowaves is of
the order of 10° A to 10"* A. The wavelength of
microwaves is of the order of 107 A to 10° A
Thus, Ay <Ay <Ag
Hence, Eyx >Ey >Eg
Unit vector along incident ray
(2i - 3j+ 4k)

V29

Unit vector along normal
. (3i-6j+ 2k)
7
Unit vector along reflected ray
R-i-20- MK

i=

16.

17.

18.

. (20 -3j+ 4k) ( 32 )
R= -2
- J29 729
y (3i-6j+ 2k)
7

A (—94i + 237j+ 68k)

= Rs 4929
Key Idea Compare the given equations with
standard equation to obtain the frequencies.
The given equations of waves can be written as

y; =0.25sin (310¢) ...(D)
and ¥5 =0.25sin (316 t) ...(ii)
Comparing Egs. (i) and (ii) with the standard
wave equation, written as

y =asin (wt) ...(iii)

We have,

o =310 = f; =&unit
2m

and 0, =316 = f, =32—16 unit
T

Hence, beat frequency = f, — f;
316 310

27 27
3 .
== unit
T
Angular velocity
o = 600 rotation/min
_ 600 x 21 rad/s
60
=20 r rad/s

Kinetic energy of coin which is due to rotation
and translation is
1
K=Z1Io*+ 5 mv?

mrie® + ; m(wr)?

-M'—' NI'—‘ N =
-ls Nl'—‘

8 x (1)? (20n)?

+ % x 4.8 x (201 x 1)

=480 n? + 960 =2
=1440 7% J

In a junction transistor, both the electrons and
holes play important role, hence they are called
the bi-polar devices or the bi-polar transistors
and they are abbreviated as BJT in short form.
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19.

20.

There are three parts in a transistor; namely
emitter, base and collector. In the emitter part
of the transistor the doping is more and it is less
in collector part. The doping is very less in the
base part. So, emitter current is actually the
sum of base and collector current.

ie, Ip =1z +1,

Hence, maximum current flows in emitter
region.

The energy band scheme of semiconductor is
shown here.

Conduction
band
Forbidden
energy gap Eg=11eV
Valence
band

In semiconductors, valence band and
conduction band are separated by an energy
gap called the forbidden energy gap. It is very
small. At room temperature some electrons in
valence band acquire thermal energy. This
energy is more than forbidden energy gap E,,
thus they jump into the conduction band and
leaves their vacancy in the valence band which
act as holes. Hence, at room temperature
valence band is partially empty and conduction
band is partially filled.

tan ¢ = ——@C
¢ R

¢ being the angle by which the current leads
the voltage.

Given, ¢ = 45°

- o (oL —R)
~ 1
" 2nf (2nfL - R)

21.

22,

23.

The imaginary surface joining the points of
same potential in an electric field is called the
equipotential surface, ie, the potential
difference between any two points on an
equipotential surface is zero. Hence, if a charge
is moved on an equipotential surface from one
point to the other, no work is needed to be
done. But this is possible only when the charge
is moved perpendicular to the electric field (ie,
perpendicular to the lines of force). It means
that the electric lines of force at each point of
an equipotential surface are normal to the
surface.

Hence, the angle between electric field and
equipotential surface is 90°.

Alternative Potential gradient along
equipotential surface is zero.

ie, Ecose=—d—V=0
dr

o 6=90°

Key Idea Torque is rate change of angular
momentum.

If no external torque acts on a system, then
angular momentum of the system does not
change.

ie, If =0
dL
= —=0
dt
L = constant

Hence, mVy hinin = MVmin Tmax

X

Vmin max
= Tmin = v

max
_1x10% x4 x10*
3x10*
=4 ,10° km
3

Moment of inertia of the system about the
centre of plate is given by
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24,

25.

I =[§ x1x(0.1)% +1 X(l)z]

+[% 2% (O1) + 2% (1]

+[§ «3x(0.1)% + 3x (1)

+[!—2; x4 x(0.1)% + 4 x(1)?

=1.004 + 2.008 + 3.012 + 4.016

=10.04 kg-m?
n=1- L
TH

where T; is temperature of sink and Ty is
temperature of hot reservoir.

According to question

~==1 ...@
sl @
and 1, L-50 (D)
3 Ty
From Eq. (i)
Ty 5 4
Substituting value of T, in Eq. (ii), we get
1 T, - 50
i I
3 St
2L
or 4CTL - 50) — g
5T, 3
2 5
or T, —-50==x—T,
L 33t
or T, - S T, =50
LT gl

T, =50 x6=300K
In 6 turns each of 60°, the cyclist traversed a
regular hexagon path having each side 100 m.
So, at 7th turn, he will be again at

6 1,7
Starting point

26.

27.

28.

Point B (as shown) which is at a distance 100 m
from starting point A. Hence, net displacement
of cyclist is 100 m.
Key Idea When the spring is cut in two equal
parts, the spring constant of each part is twice
the spring constant of the original spring.
Original frequency of system

1 |k

"2 \m
where m is the mass of the block.

New frequency of system

1K
2n \m
, 1 2k
or vi=— |—
2r \m
v =+2v

The reverse bias potential that results in this
sudden change in characteristics is called the
zener potential and is given by the symbol V.
When the voltage across diode is increased in
the reverse bias region, the minority carriers
gain velocity and associated kinetic energy.
These minority carriers are responsible for the
reverse saturation current. The collisions of
these minority carriers with atomic structure
will result in an ionisation process and a very
high current is established. This current is
called avalanche current and the region in
which this current is established is called
avalanche breakdown region. The magnitude
of zener potential may be decreased by
increasing doping levels in the p and n-type
materials.

When the V, decreases to a very low level,
there is a strong electric field in the region of
the junction that can break the bonds within
the atom and generate charge carriers. This
mechanism is called zener breakdown.

KeylIdea IfL, and L, be the self-inductances of

the coils and M be their mutual inductances, then
M

VIiLy

When 100% flux produced by one coil links

with the other, then mutual inductance

between the two is maximum and is given by
M = LL,

In that case, k =1 (unity)
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29.

30.

31.

32.

33.

Key Idea In an adiabatic process
Q=0
So, from 1st law of thermodynamics
W=-AU
=-nCyAT

R
== (T —Ti)
[

-1 @)

y 1
Here, W = 6R Joule, n=1 mol

R =8.31 J/mol-K,y:%,T,:T K

Substituting given values in Eq. (i), we get
R
6R = T
(5/3 @a-nt

= T- Tf =4
=T -4)K

When a body rolls down without slipping along
an inclined plane of inclination 6, it rotates
about a horizontal axis through its centre of
mass and also its centre of mass moves.
Therefore, rolling motion may be regarded as a
rotational motion about an axis through its
centre of mass plus a translational motion of
the centre of mass. As it rolls down, it suffers
loss in gravitational potential energy provided
translational energy due to frictional force is
converted into rotational energy.

Key Idea In a nuclear fusion, when two light
nuclei of different masses are combined to form a
stable nucleus, then some mass is lost and appears
in the form of energy, called the mass defect.

The mass of resultant nucleus is always less
than the sum of masses of fusing nuclei, ie,

mgy < (my + my)
(B xA)-K
Interchange the cross and dot, we have
BxA)A=B-(AxA)=0 (~AxA=0)
Key Idea In any medium other than air or
vacuum, the velocities of different colours are
different.
Both red and green colours are refracted at

different angles of refraction. Hence, after
emerging from glass slab through opposite

34.

35.

36.

37.

38. I

parallel face, they appear at two different
points and move in the two different parallel
directions.

Key Idea Average velocity is defined as the
ratio of displacement to time taken while the
average speed of a particle in a given interval of
time is defined as the ratio of distance travelled
to the time taken.

On a circular path in completing one turn, the
distance travelled is 2nr while displacement is
zero.

. displacement
Hence, average velocity = ——————
time interval
0
=—= 0
t
distance

Average speed = —————
time interval

_27r  2x3.14 x100
t 62.8
=10 nvs
Pole strength depends on material of magnet,
state of magnetization and cross-sectional
area. As m« A, so if A becomes half, pole
strength gets half.
These photons will be emitted when electron
makes transitions in the shown way.
So, these transitions are possible from two or
three atoms.
From three atoms separately.
or
From two atoms, one atom emit 12.1 eV and
other atom emits 1.9 and 10.2 eV.

t=0s t=10s , t=20s
@ vx10 @ vx10+%2x3x10 ‘@
[T xt0—{Tl—Fx10—{T]
t=0s t=10s t=20s

The diagram is showing the position of car and
truck at various instants.

vx20+ L x3x102 =2 x20
2 2

3 4100=Y x20
2
v=15ny/s
If B=0 then ¢=§-K=0 If $=0, then
¢=§ A =0, B may or may not be zero

because angle between Band A may be 90°.
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39.

40.

41.

42,

For same part ¢ may be positive and for
remaining part, it may be negative so that the

= .
resultant ¢ becomes zero but B is non-zero.

Option (b) is not possible because it is not
obeying the fact that number of lines of force
has to be proportional to magnitude of charge.
Option (c) is not possible because it is violating
the fact that electric lines of force can never
intersect.

Three guns are
fired towards the
centre of circle as
shown in figure. P4 ]
Since, total final
momentum is zero,
and no external
force is acting on

Pz

the system, so total initial momentum should
be also zero.

So, 1;;+p_;+1;;=0

Three vectors, which are at an angle of 120°
leads to zero resultant if and only if they have
same magnitude.

So,  4.5v, =2.5x575=4.5v,

After solving, we will get v; and v, come out to
be 320 m/s.

Key Idea

(D) Find the EZ,;; by adding oxidation half-cell
and reduction half-cell.

(i) To calculate K, use the following formula.

o 0.059
Ecell = T lOg Keq

where, n =number of electrons taking part in
reaction.
Br, + 2e” — 2Br7; E°=1.08V
(reduction half-cell) ...(1)
Sn** — sn* + 2¢7; E°=-0.13V
(oxidation half-cell) ...(ii)

On adding Egs. (i) and (ii), the cell reaction
will be

Br, + Sn®**—— 2Br~ + Sn**;  E°=0.95V
o 0.059

Ec = ) log Keq
0.059
0.95= 5 log Kq
0.95x 2
=log K
0.059 & Bea
Koq ~10%

Key Idea On adding, equilibrium constants
are multiplied and on subtracting they are
divided.

Given, N02«=‘§N2+02; K, @
N,0, = 2NO,; K, ...(iD)
Required reaction
N, + 20, == N,04; K ... (ii)
By squaring Eq. (i) we get,
2NO, = N, + 20,; K? o (i)

Now, Eq. (iii) is obtained by first inverting Eq.
(i) and Eq. (iv) and then, by adding them as,

N, + 20, — 2N02;%

1

1
INO, — N,0,; —
2 2 4K2
N, + 20, == NyO, ; o x -+
1 2

N =
N
Bl

N =
Nl
El

=
o
o
Il
TN N
N =
N———
=

-

=
Il
[\
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44,

45.

46.

47.

N ne total time
half-life
= Total time = n x Half-life
or =2x16=32h
Key Idea Reactive acyl group containing

compounds (like acetyl chloride and acetic
anhydride) Give Friedel-Craft’s acylation
reaction.

In this reaction benzene reacts with acetyl
chloride or acetic anhydride in presence of
anhy. AlCl,.

AlCI
@ + CH,COCl A, product
or

(CH4C0),0
(0}
Thus, X is R—C—CL

Key Idea Electron withdrawing group (like
—NO,, —OH) increases the acidic strength

while electron releasing group (like —CHj)
decreases the acidic strength.

—OH and —NO,, both show I effect. When
—NO, group is present at para-position to

phenolic group, -M effect takes place. That's
OH

why has maximum acidic strength.

NO,

Na,CO, + 2HCl— 2NaCl + H,0 + CO,,
In the above reaction equivalent weight of

Na,CO; is % because 2 moles of Na* being

transferred per mole of Na,CO ;.

Key Idea In excited state, d-orbitals split into

two sets of orbitals

(i) One of higher energy, having two orbitals,
called e, set.

(ii) Other of lower energy, having three orbitals,
called t ,, set.

Configuration of Mn?* is [Ar] 3d°.

48.

49.

50.

51.

52.

53.

dxy dyz d,, d,2 dxzfyz

According to CFSE (crystal field stabilisation
energy), in excited state of Mn2" ion,

3 electrons goint,, level (d,,, d,, andd,,) and

2 electrons go in € level (dz , and dx2 -yZ)'

Key Idea A thermosetting polymer is one
which becomes hard on heating and have three
dimensional network structure. It cannot be
softened by heating.
-+ Bakelite is a thermosetting polymer because
it hardens on heating and has three
dimensional network. It is formed by reaction
between phenol and formaldehyde.
n Phenol + n HCHO —— bakelite.
Key Idea
(i) More reactive halogen  containing
compounds give yellow or white ppt with
AgNO,/HNO,.
(i) Alkyl halide are more reactive than aryl
halide towards substitution.

AgNO, .
X TOS) yellow or white ppt. B

The above reaction is not given by

because in bromobenzene, halogen is directly
attached with the benzene ring.

Given, R, =k[A]*B]

According to question R., = k[3A]%[2B]
=k x9[A]* 2[B]
=18 xk[A]*[B]
=18R,

High b.p. of water is due to dipole-dipole

interaction.

Shining at freshly cut sodium is due to
oscillation of free electrons.

Key Idea As the oxidation number of central
atom increases, acidic nature of oxide increases.
In case of Cl,0,,Cl has +7 oxidation state
(maximum oxidation state) and also have
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54.

55.

56.

57.

58.

59.

highest oxygen content. So, it is most acidic
oxide.
Key Idea In presence of P + Br,, —OH group

of alcohol is replaced by —Br group.
Alkyl halide with Na gives Wurtz reaction.

H,C H,C
P+B

>CH—0HJ> >CH—Br
H,C H,C

CH—Br + 2Na + Br—CH
/ AN

H.C CH,

dry
Na ether

CH—CH
ch/ \CH3

2, 3-dimethyl butane
)
Key Idea All s-, d- and f-block elements are
metals. p-block contains metals, metalloids and
non-metals all.
.. Non-metals are less than metals.
Key Idea Buffer capacity of a buffer solution is
maximum when the concentration of either weak
acid and its salt or weak base and its salt are equal.
.. For highest buffer capacity pH = pK,
For this [Salt] = [Acid]

Thus, 25 mL.

Monomer of nucleic acid (DNA or RNA) is
nucleotide.

The gas is not escaped or injected, so number
of moles remains the same. When volume of
gas is compressed to half, no change will occur
in the vessel.

Key Idea At constant temperature,
1

M

UaV(502) - MCH4
Uiy | Mso,
MSO2 =32+ 2x16=64
MCH4 =12+4x1=16

M=/E=\ﬁ=l
Upen,) V64 V4 2

USO2:UCH4 =1:2

U, <

60.

61.

62.

63.

64.

Key Idea Use the following formula
3

KE =—nRT
2
where, n = number of moles.

. KE= g RT for 1 mole of a gas

AKE:% x8.315x(50-0)

=g x8.315x50=623.25J
Key Idea First write the name of the ligands in
alphabetical order and then write the name of
the metal with its oxidation state in bracket.
- Oxidation state of metal in[ IrCICO(PH,),]is
x+0+(-1)+0=0
x=+1
.. The name of the complex is
carbonylchlorobistransphosphineiridium(I).

’

O N om0
—= e
CHO CH,CHO
So, the olefin is @

CHO C|IH2CHO
+

pV =nRT (Ideal gas equation)
nRT
or V=——
p
or W _hL x P2
Vo, T, p
W _273+15 1
V, 273+25 1.5
V _ 288 N 1
V, 298 1
14 1
or =
V, 1.55
ﬁ =1.55
1
Key Idea For neutralisation,

Milliequivalents of acid = Milliequivalents of base
According to molarity equation

NaOH = HCl
MV =M,V,
0.6 xV; =0.4x30
= 0.4 X30=20cm3
0.6

Page 21 of 34

b e amomocmocaococ o o o or or ov on or v or o G0 G Gr GP G G) GP G G GP G G G) GP G G @GP @GP @GP G @G> o> o> oo o o



(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

65.

66.

67.

68.

69.

70.

71.

Key Idea The orbital angular momentum

h
=—Jl+1
o +1

For 3s electron, [= 0

.. Orbital angular momentum = zi 00+1)
U

=0 (zero)

Pure hydrogen peroxide is an unstable liquid
and decomposes into water and oxygen either
upon standing or on heating.

2H,0, —> 2H,0 + 0, ; AH =-196.0 kJ
To prevent decomposition of H,0,, phosphoric
acid, acetanilide or glycerol are added. These
acts as negative catalyst.

Action of alcoholic caustic potash on
chloroform and aniline forms a bad smelling
compound phenyl isocyanide.

C¢H;NH, + CHCl; + 3KOH(alc. —
aniline chloroform
C¢HsNC + 3KCl + 3H,0
phenyl isocyanide
This reaction is called carbylamine reaction
and it is actually the test of primary amines.
Effective atomic number (EAN)
=Atomicno. -0-S+ 2xC-N
=28-0+2x4
=28+ 8=36
This is the laboratory method of preparing
phosphine gas.
P, + 3NaOH + 3H,0 —— PH,
phosphine
+ 3NaH,PO,
Ca(OH), = Ca*" + 20H"
s 2s

K, =[Ca*"][OH]?
K, = () (25

K, =4s°

K, =4-(30=12/3
Key Idea Compound containing chiral carbon
atom is optically active. The carbon whose four
valencies are satified by four different groups is

chiral.
.. CH3CHOHC ,H; is optically active because it

has chiral C*-atom.

(where s = solubility)

72.

73.

74.

75.

H

*
CH,;—C —C,Hs

OHchlral carbon atom

Key Idea The compound which is able to form
H-bond, is soluble in water.

Ethyl alcohol (C,H;OH) s soluble in water due
to intermolecular H-bonding between water
and ethyl alcohol.

5= o+
H—O:-- ——H—(l):

HsC, H
hydrogen bonding

Key Idea In a cubic structure one corner atom
is shared by eight unit cells and one face centre
atom is shared by two unit cells.

Thus, number of X atoms at corner per unit cell

=8)(l=1
8

Number of Y atoms at face centres per unit cel
=6 x l =3
2

.. The formula of the compound is XY.

(a) Disinfectant The substance which kill
micro-organisms but are not safe for living
tissue.

(b) Antiseptic The substance which kill
microorganisms and also are safe for living
tissue.

(c) Antibiotic The substance which are
produced by micro-organisms and inhibits
the growth of other micro-organisms.

(d) Analgesic The substance used to relieve
pains.

-+ Bithional is generally added to bathing soaps

to reduce the odour produced by bacterial

decomposition of organic matter on the skin.

.. It is an antiseptic.

cl OHHO cl
S
c bithional c

Key Idea Ketones gives nucleophilic addition
with HCN and cyanides on reduction form
primary amines.
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76.

77.

Mathematics

R OH
. , HON O\
(|Zl R CN
(A)
R OH
LA,  \../
— /C
R’ CH,NH,
B)
Hence, A and B are RR'C(OH)CN and LiAlH,.
Key Idea

(i) Xe is a noble metal, have complete octet, ie, 8
electrons in outer shell.

(i) +ve sign indicates the loss of electrons from
central atom.

(iii) Find the number of Ip + bp and then find the
geometry.

In XeF5+ , Xe atom has only seven electrons, ie,

5s25p°. Here two 5p electrons are promoted to

5d sub-level. Thus, 5s, three 5p and two 5d

orbitals hybridize to give six sp>d? hybrid

orbitals in an octahedral geometry. Out of

these, five orbitals are singly occupied which

form sigma bonds with five F atoms. The sixth

hybrid orbital is occupied by a lone pair in trans
position giving a square pyramid structure.

Key Idea Vinylic H-atom are more stable due
to resonance.

—C —C9y , it suggests polymerisation

78.

79.

80.

on the lost of vinylic hydrogen atom, which is
not possible.

®
Key Idea Due to R3;N—(e withdrawing

tendency), carbocation will appear nearer to
that terminal.
® H+
RsN—« CH =CH, —>
Br

® ® Br- ®
RyN«CH,—CH,; —> R;N—CH,—CH,
®
Hence, product is R3 N—CH, (Br)—CH,.
C(s)+ éoz(g)—> CO(g)

This equation can be obtained by subtraction
1
of [CO(g)+ Eoz(g) — CO,(g)]

from [C(s)+ O,(g) —> CO,(g)].

Hence, AHf(CO) =[-393.3- (- 282.8)1kJ
=-110.5kJ/mol

Key Idea Use the following formula,

Magnetic moment = \{n(n + 2)

where n = number of unpaired electrons.

3.87 = /n(n+ 2)

(3.87Y =n(n+ 2)

15=n%+ 2n
n®+2n-15=0
n=3

81.

Given, f(x)=(-1D(x-2)(x-3)

= fO=f@=fB)=0

= f(x)is not one-one

For each y eR, there exists x eR such that

fx)=y.

Therefore, f is onto.

[Te31d If a continuous function has more than one roots,
then a function is always a many-one.

82. IfR is an equivalence relation, then R'is also

an equivalence relation.

83. Let 2,2,,%2; be affixes of points A,B,C

respectively. Since, 2;,%,,2; are in AP,
therefore

84,

22, =2 + 23
%+ 3,

)

= B is the mid point of the line AC
= A, B,C are collinear

= 2y, 2,, %4 lie on a line.

= 2y

Given, x=1+a+a +...0 = ! ,
1-a

S14b4 b 40—

y -

5 1

and gz=1+c+c“+...00o=—H
1-c¢
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Since, q, b, c are in AP
= 1-a,1-b,1-c arein AP

1 ,L,LareinHP
l-a 1-b 1-c¢

= Xx,Y¥,zare in HP.

If the common ratio of a GP is not less than 1, then
we do not determined the sum of an infinite GP series.

85. Given, log, (&zbj = % (log, a + log, b)
= 0 Vab
= a+b-2yab=0

= Ja=vb = a=b

86. Let f(x)=-3+x— x?
Then, f(x)< 0 for all x, because coefficient of
x2 <0 and disc < 0. Thus, LHS of the given

equation is always positive whereas the RHS is
always less than zero.
Hence, the given equation has no solution.

Alternate
Given equation is
D o 3ix-x?
10
a
-9
Y=10
X'« » X
y=-3+x-x
M
y

Lety = i, therefore,
10
y=-3+x-x?

2 1} 1
== x"-x+—=|-3+—
Y [ 4 4

=yl (Y
4 2
Itis clear from the graph that two curves do not
intersect. Hence, no solution exist.
87. Given, f(x)=ax + b, g(x)=cx +d
and gl =g{f(}
= flex + d)=g(ax + b)

= alcx +d)+b=clax+b)+d
= acx +ad + b=cax + bc+ d
= ad+b=bc+d
=

fd)=g®)
88. We know that,1 +i =+/2 (cos% +1 sin g)

and 1—i=\/§(cosﬁ—isinfj
4 4
T Tt8
S +iR 1—i8=24(cos—+isin—J
Y+@a-iy 2 2

+24 (cos T _isin E)S
4 4
=2% (cos 2r + i sin 2r) + 2* (cos 2n — i sin 2r)
=2* (2 cos 2m) = 2°
89. Given, J3 cosec 20°- sec 20°

= tan 60° cosec 20° — sec 20°
_sin60° 1 1
cos 60° sin 20° cos 20°
_ sin 60° cos 20° — cos 60° sin 20°
cos 60° sin 20° cos 20°
_ sin 40°
cos 60° sin 20° cos 20°
_ 2sin 20° cos 20° 4

% sin 20° cos 20°

90. Since, x, y, z are in HP.
2xz

X+ 2z

Therefore, y=

Now, x—2y+z=x+z—2( 2xz]
X+2

4xz

X+z

_(x-2)

X+ 2

=x+z-

= log (x - 2y + 2) =log (x — 2)? — log (x + 2)
= log (x — 2y + 2) + log(x + 2) = 2log (x - 2)
We do not determine the sum of HP series.

91. Key Idea The intersection of two diameter
lines of a circle is the centre of the circle.
The centre of the required circle lies at the
intersection of 2x-3y-5=0 and
3x — 4y —7 = 0. Thus, the coordinates of the
centre are (1, - 1).
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92.

93.

Let r be the radius of the circle.

Then, nr? =154

= 222154
7

= r=7

Hence, the equation of required circle is
(x-1P2+ (@ +1)y =72

= x?+y’-2x+2y-47=0

Key Idea The equation of common chord of

two circles S, and S, is S; — S, =0.

Let the equation of circles be

S;=x?+y?+2x-3y+6=0 ()
and Sy =x?+y?+ x-8y-13=0 ... (i)
.. Equation of common chord is

S, -S,=0

= (x2+y2+2x-3y+6)
-2+ y?+x-8y-13)=0
= x+5y+19=0

In the given options only the point (1, — 4)
satisfies this equation.

Given that, tan 0 = % and tan ¢ = g

In A ABE,
E —
i X
h
D ct
150 m
¢
A 3 B -+
150
tand="——
¢ d
= d =150 cot ¢
=150><g
5
=60 m
In A DCE, tan9=%
4 h
= —=—
3 d
N h=2 60
3
= h=80m

94.

95.

96.

97.

Now, In A DCE, DE* = DC? + CE*
= x?=60%+ 80 =10000

= x =100 m
Given equation x? + px + q=0 has roots a
and a2,

= a+a’=-panda®=¢q
= ala+1)=-p
= (l3[0,3+1+30,(0,+1)]=—p3
= q@+1-3p)=-p°
= P’ -Bp-1g+¢*=0
The given sigma expansion

100
> 19¢. (x - 3)'°°~™.2™ can be rewritten as
m=0

(o= 3)+ 21 = (x - 119 = (1 — X}
. x> will occur in Tq,.

- Ty, = 19°C,, (—x)%

. Required coefficient is — 1°°C,.

Key Idea Two circles are said to be concentric,
if they same centre.
Equation of family of concentric circles to the
circle x2 + y2 + 6x + 8y —5=0is
x2+yt+6x+8y+A=0
which is similar to
x2+yt+2gx+2fy+¢=0

Thus, the point (— 3, 2)lies on the circle

x>+ y?+6x+8y+c=0
L3P+ (2P +6(-3)+ 82+ c=0
= 9+4-18+16+c=0
= c=-11

Key Idea If a and b are diagonals of a

parallelogram, then area of parallelogram is
1,- -

Z|laxb]
2

Given,

N
a
SN -
and c=7i+9j+11k
-
A

Let =§+f§
=(i+:i+ ﬁ)+(i+3:i+ Sﬁ)
=2§+4:i+ 6k

and B=-b+c
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98.

99.

=(@+3j+5k)+ 7i+9j+11k)
=8§+12:i+16f(

Since A& and B are diagonals.
. Area of parallelogram

L2 .8
2

P 5k
o
L2 4 6
2

8 12 16
1

=§|3(64—72)—:1'(32—48)+ﬁ(24—32)|

=§|—8i+16:i—8f(|

=42 + (8 + (-47?
=96
=46 sq unit
The equation of a line through the centre
j+ 2k and normal to the given plane is
?::i+2.f(+)n(i+2:i+2f() ...(D)

This meets the plane at a point for which we
must have

[(j+ 2k)+ A G+ 2:i+ 2k)]-

G+2j+2k)=15

= i+ @+Dj+ @+ 20k
G+2j+2k)=15

= 6+ 9r=15

= A=1

On putting this value in Eq. (i), we get

r=i+3j+4k
.. Centre of the circle is (1,3,4).

Key Idea The tracing of a matrix is the sum of
the diagonal elements.

n
We know that tr (A) = '21 a;
i=

1 57
L If A=|0 7 9|, then
11 8 9

tr(A)=1+7+9=17

100.

101.

102.

103.

Cos o —-sina 1
Given, | sin o cos o 1
cos(a +B) —sin(a +p) 1

Applying R; & R; — Ry(cosf) + R,(sin B)

coso. —sina 1
=[sina cosa 1
0 0 1+ sin 3 — cosP

=(1 + sinB - cosp) (cos? o + sin? )
=1+ sin f§ — cosp, which is independent of o

The total number of ways in which 5 persons
can be chosen out of 9 persons is °Cs =126
The couple serves the committee in
7C4 % %C, = 35ways

The couple does not serve the committee in
7Cy = 21 ways.

Since, the couple will serve either together or
not at all.

So, favourable number of cases = 35 + 21 = 56

56 4
Thus, th ired probability = — =—
us, the required probability 1269

Given, 4sin? x - 12sin x + 7

=4 (sin® x - 3sinx)+ 7

2
=4[(sinx—§J —2}+7
2) 4

3)2
=4(sinx—§] -9+7

2
=4(sinx—§) -2
2

Since, -1 <sinx <1

= ——Ssinx——<—l
2
2
= lS(sinx——j sé
4 4
3)2
= 1S4(sinx—§j <25

3)2
= —1S4(sinx—§J -2<£23

Let X=4+rcos
and y=3+rsind
Given, distance r=+/2
and 0=45°
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104.

105.

106.

X=4+\/§COS45°=4+\/§'L=5

V2
1
and =3+2sin45°=3+~2.-——=4
d g
Since, A is mid point of line PQ.
a+0
3:
2
= a=6
and 4= 0+b
2
Y
Nr o5
A3, 4)
Q(a, 0)
(@]
= b=8
Thus, equation of line is
ﬁ + Z =1
6 8
= 4x + 3y =24

Key Idea Diagonals of a square are perpen-
dicular to each other.
Equation of perpendicular line to
7x-y+8=0 is x+7y=2, which passes
through (- 4, 5).
—-4+7x5=)
= A=31
So, equation of another diagonal is
x+7y=31
Given equation can be rewritten as

2x% - 22xy — 2xy + 22y% =0
= 2x(x-11y)-2y (x-11y)=0
= (2x-2y)(x-11y)=0
= 2x-2y=0o0rx-11y =0
=

x
y=xory=—

11
Since, both the lines passing through the
origin.
Alternate

Given equation is
2x2 - 24xy + 22y* =0
Here, a=2, h=-12, b=22

107.

108.

2./h? —ab
a+b
2144 - 44
2422
_2x10
T 24

It means that the two lines are neither parallel
nor perpendicular.
Also, it is passing through origin.

Now, tan 0 =

=0.83

Hence, option (c) is correct.
The tangent at (1, 7) to the curve x?= y - 6is

1
x==+7)-6
SO+
= 2x=y+7-12
= y=2x+5

Which is also tangent to the circle
x2+y2+16x+12y+c=0

ie, x>+ (2x + 5% +16x +122x + 5)+¢c=0

= 5x2 + 60x + 85+ ¢ =0, which must have

equal roots. Let o and B are the roots of the
equation.

Theno +B=-12 = a=-6
x=—6,y=2x+5=—7
Hence, point of contact is (- 6, — 7).

[ a=p]

Key Idea The intersection of two lines L, and
LyisLy + AL, =0.
The intersection point of lines x — 2y =1 and

. (7 1
x+ 3y =2is|—,=|.
Y (5 SJ
Since, required line is parallel to 3x + 4y = 0.

Therefore, the slope of required line is — %

. Equation of required line which passes
through (Z, 1) and slope — E, is
55 4

3x 21 1
—+

= y=—+_
4 20 5
3x+4y 21+4
= =
4 20

= 3x+4y-5=0
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dx
sin x — cos x + /2
- dx

109. Letl = j

smx%—cosxj_—+«/—

=-[
2 (sinx sinE—cosxcosE + 1)
4 4

2x%* + 3
x2-1)(x%+4)
2+3 1 1
’(2—1)(x2+4)_x2—1 x>+ 4

=] e

= Izllog(x_1)+ltan‘1§+c

110. Let I =j

Now.

2 X+ 2
But I=alog x-1 + btan” (i)+c
x+1 2
a=1,b=l
2 2

111. Letl = I cosec*x dx
_ J‘ 2 2
= | cosec“x - cosec”x dx
= J cosec?x (1 + cot? x) dx
= I cosec®x dx + Icotzx cosec®x dx

t3 x

=-cotx —

112,

113.

Let 1=j; :’;
=J'1 1-x de

0 ,l—xz
=I°w/1 I"wh x?
—Iqi -1 1 —dx
[sin™ x], Iom

= 2tdt =-2xdx
= tdt =- xdx

I=[sin"'1-sin"! 0] + I —dt

Put t2=1- x?

T 0

=—+[t

2 [t];

=T

2
Alternate
Letl=| 1-x

o0V1+ x

Put x =cos20 = dx=-2sin 20d6

r=-|° 1-c0s20 4 i 2640
4 1+co 20

- Io sme -2sin 0 cos 0 dO

=_2jn/4(1 — cos 20) do

KeyIdea Ifa<c<b,then
Ib|x—c|dx=—fc(x—c)dx+fb(x—c)dx
a a [

LetI:I;x

=_J';/2 ( ——)dx+L/2 (x—%)dx
=j;/2(§- )dx+fl/2 (x -%]dx

x—lldx
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) (1 1 1]
16 24 3 4 24 16

2
=(6—4]+(32—24—4+ 6]
1

96

114. The equation of a tangent of slope m to the
parabola y? = 9x is

ymr 2
4m
If it passes through (4, 10), then
10 = 4m + =
4m
= 16m? —40m+ 9=0
= (4m-1)(4m-9)=0
19
= m-= —, —
4’4
2 2
115. Given, ellipse is X—Z + ‘Z—z =1
a

Put x = at 2 in this equation, we get
24 2

= y2=b21-t%

= y2=p2Q-tHa+t?)

This will give real values of y, if

1-t220
= |t]<1
. . x? y?

116. Let the equation of the ellipse be Z + W =1

It is given that it passes through (7, 0) and

(0, - 5).
Therefore, a? =49 and b% =25

The eccentricity of the ellipse is

b2
e= 1—?
-5 |24
49 49
2/6

7

2 2
117. Given, ’;—2 + ;’—2 =1 6
On differentiating w.r.t. x, we get
a b* dx
2
= d—y=—% and x*-y%=¢c?
dx a’y
On differentiating w.r.t. x, we get
dy
2x -2y —=0
Y dx
N & _x
dc y

The two curves will cut at right angles, if

&), 2,

b%x x
= -5, =1
ay y
N x> _y
a b
2 2
x° y 1 . .
= === [using Eq. ()]
@ b 2 84
On substituting these values in x* - y? =%,
we get
2 12
@ b _ o
2 2
= a® - b* =22

118. Key Idea If P is any point on the curve, S be a
focus and M be a point on directrix and e be the
eccentricity, then PS = ePM.

Let P(x, y)be any point on the conic. Then

12 2 X—y+1
Jix U+@+U-ﬁ(—$rj

= -1+ +1P=(x-y+1)
= 2xy-4x+4y+1=0
119. Required sum

10" -1
= f the digit -1
(sum of the digits) x(n—1) (10_1]

10° -1
=1+2+3+4+5(0G-1)!
( ) ( )(10_1]

- 360 (100000 - 1]

=40 x 99999 = 3999960
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120. Required numbers
st i3]
=44

Note Ifr(0 <r < n) objects occupy the original places and

none of the remaining (n — r) objects occupies its original
places, then the number of such arrangements

="C,-(n-n

11 1 |
(l—ﬁ+z—§+...+(—l) (n—f)!)

12+ 22+ 3% +...+n?

n!

121. We have, T, =

¥ n?

n!
n(n+1)@2n+1)
6n!

_1(2n®+3n®+n
6 n!
3 2
=l 2n_+3i+£
6 n! n! n!

.. Sum of the series

=1(2 I I S ﬁ]
6\ n=1n! n=1n! n=1n!

=%(2><5e+3><2e+e)

=l(10e+ 6e+e)=£e
6 6

122. We have,
log,(1 + x)=1og,(d + x)log, e

© n
=log, e{ s 1! x_]
n=1 n

So, the coefficient of x" in log,(l + x) is
(_1)n—1

log, e.

123. Mean of 1%, 22, 3%, ..., n?%is

12422+ 3% +...+n® Tn?

n n
46n _n(m+1)(@2n+1)
11 6n
= 22n%+33n+11-276n=0
= 22n%2 - 243n+11=0

= n-11)22n-1)=0
= n=11 and n= 1
22
124. Let the equation of the required plane be
XX 2o
a b ¢

This meets the coordinate axes at A, B and C,
the coordinates of the centroid of A ABC are

(eés)
3°3 3/

a
3
= a=3 b=6,¢c=9
Hence, the equation of the plane is
% + % + g =1
125. Let AB be the given line and the DC’s of AB be
L m,n.

b
=1’—= =3
3= 2

wlo

Then, projection on x-axis = AB x[=12
Projection on y-axis = AB xm =4
Projection on z-axis = AB xn =3

© (ABY @ +m?+n®)=122 + 42 + 3

= (ABY* =169

= AB =13

Hence, DC’s of AB are 1—2, i, 3.
1371313

> o

126. Given,a-(b+ ¢)x(a + b+ ¢)

-0
i P
127. Given, a=2i+j+k
and b=i+2j-k

g - o

Required unit vector € = i x(a xb)

> o

| ax(axb)|
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128.

129.

130.

Now, ax(axb)=(ab)a-(aa)b

=302+ j+k)-6G+2j-k)

=-9j+9k
¢k 1 al gy

Key Idea In an equilateral triangle
orthocentre and centroid are coincide.
We know that the position vector of the

a+b+c
centroid of the triangle is . Since, the

triangle is an equilateral, therefore the
orthocentre coincides with the centroid and
hence,

R
a+b+c 2
=0
3
- o o D
= a+b+c=0

Key Idea If three position vectors A, B and €

are collinear, then A_li =X EE

Let P (60i + 3j), Q(40i — 8j) and R(ai - 52j)
be the collinear points. Then

P_Q =X Q_k for some scalar A

= (- 20i - 11j) = A [(a - 40)i — 44]]

On comparing the coefficients of i and 3 on

both sides, we get
A(a-40)=-20,-44r=-11

= A(a-40)=-20,Ar=

A=

a-40=-20x4
= a=-40
Required area

=I; (x5 — ) dy
~ [ Q4= y2 -3y dy

1
1 7 1 .Y «/3y2

=l =yy4-y"+-@Asin™ = ———
[23' y 2()1 5" o

0

131.

132.

x =3y

X y X
x2+y2 =4

y
=@ + 2sin™! (lj _¥3_ 2sin”! 0
2 2 2
V3 (n) V3
) A A
2 6 2
—Esqunit
3

n 1/x
Let y = lim (— —tan”! x)
x—0 \ 2

Taking log on both sides, we get

log y = lim 1 log (E —tan™! x) (form i)
x> X 2

o0
B 1
1+ x2

= lim (using L'Hospital’s rule)
U2 _tanlx
2x
22
= lim A+ X7y (using L' Hospital’s rule)
X—»0 1
[l +x?
= lim —2x2 =0
x>0 1+ x
= y=e'=1

. . . T
Since, f(x)is continuous at x = 3

So, lin‘i flx)= lin‘i f(x)
x> x=2
2 2
T . T
= m—+1l=sin—+n
2 2
= mE+1:1+n
2
mn
= —=n
2
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42
133. Given, f(x)= V2 —*

sin1(2- x)
4= x? is defined for 4 — x* > 0
= x*<4
= -2<x<2

and sin~}(2 - x)is defined for—1<2-x <1
= -3<-x<-1

= 1<x<3

Also, sin™' (2-x)=0forx=2

. Domain of f(x)=[-2 2] n[1, 3] - {2}

=[1,2
134. Given, (1 + y®)dx + (1 + x%)dy =0
= dx 5+ & 5 =0
1+x 1+y
On integrating, we get
tan"! x + tan"'y =tan"’ ¢
- Xty _,
1-xy
= x+y=cl-xy)
2 3/2
1+ (—yj
135. Gi x
. Given, p=
4y
dx,Z

) [ (]
- o[-

On squaring both sides, we get

2 T -3
P ﬂ =1+ (d_y)z
dx? dx
Clearly, it is a second order differential
equation of degree 2.

If the higher order derivative is in the
transcendental, then we do not determined the degree of
that equation.

1 1 1
136. Given that, 3 A=
01 0 -1

S

= A

1 - 1 1
0 1(|0 -1
1 1+3 a 1 4
0 -1/ |0 -1
137. LetR={(a, b):a, beN,a-b=3}

={((n+ 3),n):neN}
={(4, 1,5 2),(6,3),...}

. dy ax+h
138. G s - =
Hven dx by+k

= (by + k)dy = (ax + h) dx
On integrating, we get

=

2 a 2
5 Yo+ ky= 5 x“+hx+c
For this to represent a parabola, one of the two
terms x? or y? is zero.
Therefore, eithera=0,b= 0
or az0,b=0

139. Given, & 4 P _ 1
dc 1+x 1+ x°)

which is a linear differential equation.

. 2x B 1
1+ x? @+ x2y
Now, IF =el”®
2x
dx
=e‘|‘1+x2 =elog(1+x2)
=1+ x%)
Solution of differential equation is
1
A+ x)=|——= -0+ xHDdx+c
Y I(1 +x?)?
1
= y@d+x?)= dx + ¢
Y '[1 + x?
= yQ+x®)=tanx+c
x x2 1+x3
140. Given, y y* 1+y3¥|=0
z gz 1+3°
. x . x2 X8
= |y ¥ 1+ly ¥y* y*|=0
z g2 z g2
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141.

142,

143.

b'e x? 1 1 x x*
=y y* 1|+xz|1 y y%|=0
z 22 1 1 z 32

X x? 1
= A+x2)|y y* 1|=0
z 2

= 1+ xyz)[x 0,2 —22)—)/ (x? -2%)
+2(x* - y»]=0
= Q+x2)(x-yY)y-2)(-x)=0
= 1+xyz=0
= xyz=-1
Given, P(A UB)=0.6 and P(A "B)=0.2
We know that
P(AUB)=P(A)+ P(B)-P(ANB)
= 0.6=P(A)+ P(B)-0.2
= P(A)+ P(B)=0.8
= 1-P(A)+1-P([B)=0.8
= -[P(A)+P[B)]=0.8-2
= P(A)+P(B)=1.2
We know that P(A/B)+ P(A/B)=1
= P(A/B)=1-P(A/B)
ASSISTANT - AAINSSSTT
STATISTICS — ACII SSS TTT
Here N and C are not common.
Same letters canbe A, I, S, T
Probability of choosing A
e,
%, Yc,
211
9 10 45
Probability of choosing I
_ 1 ’cy
- 9_Cl 1ocl
1,21
9 10 45
Probability of choosing S
%, c,
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_3,3_1
9 10 10
Probability of choosing T
_a Pq
9C1 lOC1
2 3 1
=— X— = —

9 10 15

Hence, required probability

1 1 1 1
=— 4+ — + — -

45 45 10 15
1

90

Rsina
sin (o + B)
Also, (5P)* = (4P)* + (3P)*

+ 2(4P)(3P)cos(a + B)
25P% =16P2 + 9P2 + 24P2 cos(a + B)
24P2 cos(o + B) =0
cos(a + B)=0 = cos 90°
o + B =90°

144. Since, Q =

Uy 4l

4
5

(3]

= a=sin"" | =

5

145. Since, R% =u? + v2 + 2uvcosa
R? =(30)? + (60)% + 2(30)(60) cos 60°
= R%?=30(30+120+ 60)
= R%2=30x30x7
= R =307 knvh
146. Heighth = % gt?

= h= 12 (10) (3%
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= h=5x9
= h=45m

147. Let the two trains meet after time t hour at a

distance of s kilometre from starting point of A,
then for the train A

s =50t +%(18t2) (@
and for the train B,
100 - s = 50t +%(—18t2) ..(iD)
On adding Egs. (i) and (ii), we get
100 =100t
= t=1

From Eq. (i),
s=50+%(18)=59km

So, the two trains meet at a distance of 59 km
from the starting position of A.

148.

149.

150.

Given, 2tan~!(cosx)=tan" (2cosec x)

= tan™! (lzc&] =tan! (2 cosec x)

- cos? x
2cos x
= — = 2 cosec x
1 - cos” x
2cos x
= — — = 2Cc0secx
sin“ x
= sin x = cos x
T
= xXx=—
4

Given, condition area+ x =1 and ax =0
These two condition will be true, if x = @’
Given(x + y) (x+1)=x+x-y+y
Replace ¢ by ‘+’, ‘4+’ by ¢, ‘1’ by ‘0’, we get
G-+ (x-0)=x-(x+y)y
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