Mock Test| 3 |

Time : 3 hrs. Max. Marks : 300
INSTRUCTIONS

1.  This test will be a 3 hours Test.

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

3. Each question is of 4 marks.

4. Thereare three parts in the question paper consisting of Physics (Q.no.1 to 30), Chemistry (Q.no.31 to
60) and Mathematics (Q. no.61 to 90). Each part is divided into two sections, Section A consists of 20
multiple choice questions & Section B consists of 10 Numerical value answer Questions.

In Section B, candidates have to attempt only 5 questions out of 10.

5. There will be only one correct choice in the given four choices in Section A. For each question 4 marks
will be awarded for correct choice, 1 mark will be deducted for incorrect choice and zero mark will be
awarded for unattempted question. For Section B 4 marks will be awarded for correct answer and zero
for marked for each review / unattempted/incorrect answer.

6.  Any textual, 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 sheet provided.

PHYSICS

2. Whatis the minimum energy required to launch
a satellite of mass m from the surface of a planet

L.

A glass prism of refractive ‘ilndex 1.5 is immersed of mass M and radius R in a circular orbit at an
in water (refractive index g) as shown in figure. altitude of 2R?
A light beam incident normally on the face 4B is 1 5GmM
totally reflected to reach the face BC, if @ 6R
(1) sin0= g @ 2GmM
3R
) sin02 2
=3 GmM
3 ?3) SmV
8 2R
(3) sin6= 5
1 4 3GmM
) sin@ > — @ 2R



What is the maximum value of the force F such
that the block shown in the arrangement, does
not move?

F

60° 243

m = /3kg /

777777 7

() 20N (@2) 10N () I2N @4 I5N
A particle falls freely near the surface of the earth.
Consider a fixed point O (not vertically below
the particle) on the ground. Then pickup the
incorrect alternative

(1) Themagnitude of angular momentum of'the
particle about O is increasing

(2) The magnitude of torque of the
gravitational force on the particle about O
is decreasing

(3) The moment of inertia ofthe particle about
O is decreasing

(4) The magnitude of angular velocity of the
particle about O is increasing

Consider a spherical shell of radius R at

temperature T. The black bodyradiation inside it

can be considered as an ideal gas of photons
with internal energy per unit volumeu = v oc T4
and pressure p=§(%) If the shell now
undergoes an adiabatic expansion the relation

between T and R is :

1 1
o — Toc—
M Too @ Teos

(3) ToeRr 4 Toce3R

Two particles A and B of equal mass M are
moving with the same speed v as shown in the
figure. They collide completely inelastically and
move as a single particle C. The angle 0 that the
path of C makes with the X-axis is given by:

30°

V3+2

(1) tan0 = ﬁ
G
(2) tan0 = ﬁ
1-2
3 0= ———
3) tan \/5(1-1—\/5)
4 tanf= 1-V3

1+\/§



The fundamental frequency of a sonometer wire
oflength /isn. Abridgeis now introduced at a
distance of A? (<< ¢) from the centre of the wire.
The lengths of wire on the two sides of the bridge
are now vibrated in their fundamental modes.
Then, the beat frequency nearly is —

(1) nyAL/l (2) 8nAl/L

() 2nAl/L ) n AL20

In Young's double slit experiment shown in figure
S, and S, are coherent sources and S is the screen
having a hole at a point 1.0mm away from the
central line. White light (400 to 700nm) is sent
through the slits. Which wavelength passing
through the hole has strong intensity?

| S Centre of
0 SmmI [ screen
........ J S I Screen
2 1.0mm
| hole
B 50cm 'S
() 400nm (2) 700nm
3) 500nm 4) 667nm

In the LC circuit, the current in the direction
shown and the charges on the capacitor plates
have the signs shown. At this time

=y
=

+Q Q

10.

11.

C
A l——|
Nl

(1) Tisincreasing and Q is increasing

(2) Tlisincreasing and Q is decreasing

(3) Tisdecreasing and Q is increasing

(4) Tisdecreasing and Q is decreasing

Figure shows a network of capacitors where the
numbers indicates capacitances in micro Farad. The
value of capacitance C if the equivalent
capacitance between point Aand Bistobe 1 pFis:

I
s

L1,

'B
32 31
Z2UF 2 UF
6)) i ()] »H
33 34
22 UF ZUF
@) M @

The position of a projectile launched from the
origin at ¢ = 0 is given by 7 =(40{ + 50}')m at
t =2s. Ifthe projectile was launched at an angle
0 from the horizontal, then 0 is

(take g=10 ms2)

-1 1

(1) tan ) tan”

1 1

(SN NI N ON)

(3) tan 4) tan

Al W



12.

13.

14.

A thin horizontal circular disc is rotating about a
vertical axis passing through its centre. An insect
is at rest at a point near the rim of the disc. The
insect now moves along a diameter of the disc
toreach its other end. During the journey of the
insect, the angular speed of the disc

(1) continuously decreases

(2) continuously increases

(3) first increases and then decreases

(4) remains unchanged

An ideal ammeter (zero resistance) and an ideal
voltmeter (infinite resistance) are connected as
shown. The ammeter and voltmeter reading for
R=5Q,R,=15Q,R; =125QandE=20Vare
given as

R,=5Q
Ko

HHt
E=20V

(1) 6.25A,3.75V (2) 3.00A,5V

(3) 3.75A,3.75V 4) 625A,625V

A monoatomic ideal gas is filled in a
nonconducting container. The gas can be
compressed by a movable nonconducting

piston. The gas is compressed slowly to 12.5%
ofits initial volume.

Find final temperature ofthe gas ifitis T initially—
(1) 4T, 2 3T,
() 23T, @ T,

15.

16.

A point charge +Q is positioned at the center of
the base of a square pyramid as shown. The flux
through one of the four identical upper faces of
the pyramid is —

®+Q
Q Q
ORTS @ ¢,
3) % (4) None of these

A jar is filled with two non-mixing liquids 1 and 2
having densities p, and, p, respectively. A solid
ball, made of a material of density p,, is dropped
in the jar. It comes to equilibrium in the position
shown in the figure.Which of the following is
true for p,, p,and p,?

1) p3<p; <p,
@ p>p; >,
B) p<p, <ps
@ p<p;<p,




17.

18.

19.

A point particle of mass 0.1 kg is executing SHM
of amplitude of 0.1m. When the particle passes
through the mean position, its kinetic energy is
18 x 1073 J. The equation of motion of this particle
when the initial phase of oscillation is 45° can be
given by —

- r
() y=0.1cos (6t+ 4)

- : n
2) y=0.1sin [6t+ 4)

_ : T
3) y=04sin [t+ 4]

@ y=02sin [g+ 2t)

What happens when the applied load increases
and upto breaking stress in the experiment to
determine the Young's modulus of elasticity ?

(1) The area of wire goes on decreasing and
wire extends and breaks.

(2) The area of wire goes on increasing and
wire breaks.

(3) The wire extends and area remains constant.

(4) The area remains same and wire length is
also same.

An insect crawls up a hemispherical surface very
slowly. The coefficient of friction between the
insect and the surface is 1/3. Ifthe line joining the
centre of the hemispherical surface to the insect
makes an angle o with the vertical, the maximum
possible value of a so that the insect does not
slip is given by

20.

() cota=3

3) coseca=3

2) seca=3

4) cosa=3

The length of a magnet is large compared to its
width and breadth. The time period of its
oscillation in a vibration magnetometer is 2s. The
magnet is cut along its length into three equal
parts and these parts are then placed on each
other with their like poles together. The time

period of this combination will be

0 243s @ %S
2
@) 2s Oy

21.

22

A uniform wire of length / and radius r has a
resistance of 100 Q. It is recast into a wire of

. T . . .
radius —. The resistance of new wire will be
2

Q.
A thin liquid film formed between a U-shaped
wire and a light slider supports a weight of 1.5 x
102 N (see figure). The length of the slider is
30 cm and its weight negligible. The surface
tension of the liquid film is NmL.



23.

24.

\\
g.&\\

A piece of wood from a recently cut tree shows
20 decays per minute. A wooden piece of same
size placed in a museum (obtained from a tree
cut many years back) shows 2 decays per
minute. Ifhalflife of C'*is 5730 years, then age
of the wooden piece placed in the museum is
approximately years.

The temperature of the two outer surfaces of a
composite slab, consisting of two materials
having coefficients of thermal conductivity K
and 2K and thickness x and 4x, respectively, are

T, and Ti(T, > T}) . The rate of heat transfer
through the slab, in a steady state is

(M) £ . Find the value of f.
x

—x—> «—— X —>

2K T

25.

26.

27.

28

29.

If the ratio of the concentration of electrons to

7
that of holes in a semiconductor is g and the

. L7 . .
ratio of currents is 1 then what is the ratio of
their drift velocities?

A car, starting from rest, accelerates at the rate f

through a distance S, then continues at constant
speed for time t and then decelerates at the rate

% to come to rest. If the total distance traversed

2

is15S . then S =\ Find the value of x.
X

Consider an optical communication system
operating at a wavelength of 800 nm. Suppose,
only 1% of the optical source frequency is the
available channel bandwidth for optical
communication. How many channels can be
accommodated for transmitting audio signals
requiring a bandwidth of 8 kHz ?

The current voltage relation of a diode is given
by 1= (elOOOV/T - 1) mA, where the applied
voltage V is in volts and the temperature T is in
degree kelvin. If a student makes an error
measuring +0.01 V while measuring the current

of 5 mA at 300 K, what will be the error in the
value of current in mA?

Currents ofa 10 ampere and 2 ampere are passed
through two parallel thin wires 4 and B
respectively in opposite directions. Wire 4 is
infinitely long and the length of the wire B is 2 m.



31.

32.

The force acting on the conductor B, which is
situated at 10 cm distance from A will be
x x 1073 N. Find the value of x.

30.

Hot water cools from 60°C to 50°C in the first 10
minutes and to 42°C in the next 10 minutes. The
temperature of the surroundings is °C.

CHEMISTRY

Let v, be the frequency of the series limit of the
Lyman series, v, be the frequency of the first
line of the Lyman series, and v, be the frequency
of'the series limit of the Balmer series, then —

1
) v3=§(v17v3) @ vy,—v,=v,

B3 v,—v,= v, @ v, tv,=v,
Match List I with List IT and select the correct
answer :

List I (Ions) List II (Shapes)

A. ICl, 1. Linear

B. BrE; 2. Pyramidal

C  CIF, 3. Tetrahedral

D. AICly Square planar
Angular

33.

34.

3) 1 2 4 3

) 5 1 3 4

Which one of the following is the correct

statement?

(1) Boricacid is a protonic acid.

(2) Beryllium exhibits coordination number
of six.

(3) Chlorides of both beryllium and aluminium
have bridged chloride structures in solid
phase.

4 B,H(.2NH, is known as ‘inorganic
benzene’.

Choose the correct option for

Anhydrous I
| HI
0 \ Conc.
I II

(1) TandII are identical

(2) TIandII are different

(3) Mechanism of formation of I and II are not
known

(4) None of these



35.

36.

37.

Reducing the pressure from 1.0 atm to 0.5 atm ~ 38.

would change the number of molecules in one
mole of ammonia to

(1) 25% ofits initial value

(2) 50% ofits initial value

(3) 75% ofits initial value

(4) None of the above

39.
Structure of some important polymers are given.
Which one represents Buna-S?
CH,
| 40
(1) €CH,-C=CH-CH,}, '

@) CH,-CH= CHfCH27C|?HfCH2}n
C6H5
(3) CH,-CH=CH-CH,-CH—-CH,},

|
CN

(‘Zl
@) CH,~C=CH-CH,,

In electrolysis of NaCl when Pt electrode istaken, 47

then H, is liberated at cathode while with Hg
cathode it forms sodium amalgam. This is
because

(I) Hgismore inert than Pt

(2) more voltage is required to reduce H" at Hg

than at Pt .

(3) Na is dissolved in Hg while it does not
dissolve in Pt

(4) conc. of H" ions is larger when Pt electrode
is taken

Which of the following option is having

maximum number of unpaired electrons —

(1) A tetrahedral d°ion

@) [Co(NH,)J*

(3) A square planar d” ion

4) A co-ordination compound with magnetic
moment of 5.92 B.M.

Which of the following carbide does not release

any hydrocarbon on reaction with water?

1 SiC () BeC

() CaC, @ Mg,C,

An ether (A), C;H,,0, when heated with excess

of hot concentrated HI produced two alkyl

halides which when treated with NaOH yielded

compounds (B) and (C). Oxidation of (B) and (C)

gave a propanone and an ethanoic acid

respectively. The [IUPAC name of the ether (A)

is:

(1) 2-ethoxypropane

(2) ethoxypropane

(3) methoxybutane

4) 2-methoxybutane

Aqueous solution of (M) + (NH,),S — yellow

ppt (B) — X425 coluble.

The cation present in (M) is —

(1) CdS (@) SnS,

(3) Ccd* @ Sn?

Both geometrical and optical isomerisms are
shown by

(1) [Co(en),CL]"
() [Co(NH,),CL]"

2) [Co(NHy),CI**
@) [Cr(ox),}



43.

Me— CH = CH, + CHCl, —-X90_ A (Major

excess, A
products) is —

0]
) /\)‘\OK
(2) /\“/ OK
O

€))

@ OH
OH

The decomposition of N,O; in carbon
tetrachloride was followed by measuring the
volume of O, gas evolved :

2N205 (CC14) - 2N204 (CC14 ) +02 (g) .

The maximum volume of O, gas obtained was
100 cm?. In 500 minutes, 90 cm? of O, were
evolved. The first order rate constant (in min")
for the disappearance of N,O; is :

45.

4e.

47.

L2303 L 2303, 100
D o0 @ Zo0 850
y 2303 90 100

@ So0 %100 @ Toxs00

The basic character of the transition metal
monoxides follows the order

(AtomicNos., Ti=22, V=23, Cr=24,Fe=26)
() TiO>VO>CrO>FeO

2) VO>CrO>TiO>FeO

3) CrO>VO>FeO>TiO

4 TiO>FeO>VO>CrO

NH,CIO, + HNO, (dilute) — X+ HCIO,

heat

X—"5Y (gas) Gas(Y)is—
@1 0, 2 N,
() NO, (4) N,O

Which of the following is/are formed when
ozone reacts with the unburnt hydrocarbons
in polluted air ?

(i) Formaldehyde

(i) Peroxyacetyl nitrate
1) (i) and (iv)

(3) (iii) only

(i) Acrolein

(iv) Formic acid
(2) (i) only

@) (i), (ii) and (iii)



48.

O

‘ 03 (A) Conc. KOH
@ Zn (1 mole)

End product (B) of above reaction is —

CHO

~
—
~

CH,OH

CcoPK

CH,OH

CH,OH

i
N

CH,OH

(B)

49.

50.

© Cco, K*
@ co; K

Precautions to be taken in the study of reaction

rate for the reaction between potassium iodate

(KIO,) and sodium sulphite (Na,SO,) using

starch solution as indicator at different

concentrations and temperature —

(1) The concentration of sodium thiosulphate
solution should always be less than the
concentration of the potassium iodide
solution.

(2) Freshly prepared starch solution should be
used.

(3) Experiments should be performed with the
fresh solutions of H,0O, and KI.

4) All of these

Predict the product (A) of the following reaction

@

H+
= A

Nt
X

@



61.

Find the number of a-H in alkene which is major
product in this reaction?

At675K, H,(g) and CO,(g) react to form CO(g)
and H,0(g),K ) for the reaction is 0.16. If a mixture
of 0.25 mole of Hy(g) and 0.25 mol of CO, is
heated at 675K, calculate the mole % of CO(g) in
equilibrium mixture

In the spinel structure, oxides ions are cubical-
closest packed whereas 1/8th of tetrahedral
voids are occupied by A?" cation and 1/2 of
octahedral voids are occupied by B3 cations.
The general formula of the compound having
spinel structure is AB_O, . Find the value of 7.
The value of P° for benzene is 640 mm of Hg.
The vapour pressure of solution containing 2.5g
substance in 39g benzene is 600mm of Hg. Find
the molecular mass of X

35.

56.

57.

58.

59.

Find the pH of a 2 litre solution which is 0.1 M
each with respect to CH,COOH and
(CH;00),Ba. (K, =1.8x107)

H,PO, is the molecular formula of an acid of
phosphorus. What is its basicity?

A gas present in a cylinder fitted with a
frictionless piston expands against a constant
pressure of 1 atm from a volume of 2 litre to a
volume of 6 litre. In doing so, it absorbs 800 J
heat from surroundings. Determine increase in
internal energy of process.

Calculate the number of metamers represented
by molecular formula C,H, ;0.

A current of 2.0 A passed for 5 hours through a
molten metal salt deposits 22.2 g of metal (At wt.
= 177). Find the oxidation state of the metal in
the metal salt.

The instantaneous rate of disappearance of
MnO," ion in the following reaction is

456 103Ms!
2MnO, + 10l + 16H" - 2Mn?"+ 5L, + 8H,0

The rate of appearance I, is x x 102 Ms™!

MATHEMATICS

Let L, be a straight line passing through the
origin and L, be the straight linex +y= 1. If the
intercepts made by the circle x? +y> —x + 3y =0

on L, and L, are equal, then which of the
following equation can represent L, ?

1) x+7y=0 ) x-y=0
G) x-7y=0 @) Both(1)and (2)



62.

63.

65.

Leta,, o, and B, B, be the roots of ax* + bx + ¢ =0
and px? + gx + r = 0 respectively. If the system of
equations o,y +a,z=0and B,y +B,z=0hasa
non-trivial solution, then

b?  ac ¢?  ab
1 — = 2 _—
M T @ 270
a’?  be
3) p_zza (4) None of these

If "(x)<0, Vx €(a, b), then f'(x)=0occurs

(I) exactlyonce in (a, b)

(2) atmostoncein (a, b)

(3) atleast oncein (a, b)

(4) None of these

Ifthe function f: [0, 16] — R is differentiable. If
16

0<o<land1<B<2,then [f (t)dt isequalto-
0

1) 4[e’f (o) B f(BH]

@ 4[e’f(ohH)+ B (Y]

(B) 4[a*f(od)+BH(B)]

@  4[of(o?)+ B ()]

Three distinct points P (3u?, 2u’), Q (3v2, 2v%)
and R (3w?, 2w?) are collinear then —

1) w+vw+wu=0 (2) uwt+vw+wu=3
3 uw+vw+wu=2 @) uvtwwtwu=1
Let “a’ denote the roots of equation

2

X
- -1
> ) 2 sec”! (secx)

cos (cos™' x) + sin! sin L

67.

68.

69.

70.

then possible values of [ | 10a | ] where [ . ]
denotes the greatest integer function will be
O 1 @ 5

3 10 (4) Both(1)and(3)
The image of the pair of lines represented by:
ax?+ 2hxy + by? = 0 by the line mirror y =0 is
1) ax*-2hxy—by*=0

) bx>-2hxy+ay*=0

B) bx*+2hxy+ay*=0

@ ax*—2hxy+by?=0

Ifx2—2x cos 0 + 1 =0, then the value of
x?—2x"cosnd+1,n € Nisequal to—

(1) cos 2n6

(2) sin2nb

G 0

(4) some real number greater than 0

1 ) 1 3 2 2
If I = [2% dx, 1, = [27 dx, I3 = [2% dx
0 0 1

2 3
and I, = [2% dx then
1

O L>L @)

A L=1 @
The value of the definite integral

I > 1,

3> 14

3n/4
J. [1+x)sinx +(1-x)cosx] dx is—
0

M 2(2+1)
B 22

Q) J2+1
@ 0



71.

72.

73.

74.

75.

The locus of the centres of the circles which cut
the circles x*>+ y? +4x — 6y +9=0and
x%+y?—5x +4y—2 =0 orthogonally is —

1) 9x+10y-7=0 2 x-y+2=0

3) 9x-10y+11=0 @) 9x+10y+7=0
The sum of the first #n terms of the series

1242224324242 +5%2 42.6% +...

2
is Mwhen n is even. When » is odd the

sum is
n(n+1) T
[—2 } @

n(n+ 1)2 @ 3n(n+1)

4 2
The straight line joining any point P on the
parabola y>=4ax to the vertex and perpendicular

77.

n? (n+1)
2

€))

from the focus to the tangent at P, intersect at R,
then the equation of the locus of R is —

1) x*+2y’-ax=0 ) 2x*+y?*-2ax=0
(B) 2x2+2y?’—ay=0 (@) 2x*>+y*-2ay=0
Ifz+ 1/z=2 cos 0, then the value of
"=/ + 1)

(1) |tann0| (2) tann©

(3) |cotn0]| @) cotnb

The two curves x*> —3xy>+2=0and 3x%y—y> =2
(I) cutsatrightangle (2) touch each other

T
(3) cutatan angle =

3 (4) cutatanangle %

76.

78.

79.

Ifthe pair of lines ax? +2 (a+b)xy+ by2 =0lie
along diameters of a circle and divide the circle

into four sectors such that the area of one of the
sectors is thrice the area of another sector then

(1) 3a®-10ab+3b> =0
@) 3a®-2ab+3b*> =0
(B) 3a*>+10ab+3b* =0

@ 3a*+2ab+3b* =0

Which of the following is a contradiction?
@ pv(=pArq)
(4) None of these

O (prpa~(pVvq)
3 (p=>9=p

If 1, o, @2, " are the n roots of unity,

then (1-®)(1=©?)......(l- ") equals
1 o Q) 2
B n @ n?

Set of values of m for which two points P and Q lie
on the line y=mx + 8 so that £ APB =/ AQB

= g where A= (~4,0), B=(4,0)is—
D) (0, =3 U(B3,0) - 2,2}
@ [V3.-\B]-{-2.2}

@) (=o,-Dhu(l,0)—{-2,2}

@ (V3.3



80.

Thetrace T (A) ofa3 x 3 matrix A= (aij) is defined
by therelation T (A)=a,, +ay,+ay; (i.e, T(A)is
sum of the main diagonal elements). Which ofthe
following statements cannot hold ?

(1) T/(kA)=KkT(A) (kis ascalar)
2 T(A+B)=T(A)+T(B)

@) T()=3

@ T(AH=T(A)

81.

82.

83.

85.

The area above the x—axis enclosed by the
curves x>-y>*=0and x>+y-2=0is_____ .

If number of permutations 1, 2, 3,4, 5, 6,7, 8 and
9 taken all at a time are such that the digit. 1
appearing somewhere to the left of 2, 3 appearing
to the left of 4 and 5 somewhere to the left of 6, is

equal to k.7!, then value of k is

(e.g., 815723946 would be one such permutation)

Vertices of a parallelogram taken in order are
A@Q,-1,4), B(1,0,-1),C(1,2,3)and D. If
distance of the point P (8, 2, —12) from the plane

of the parallelogram is kvé ,then value ofkis .
Given

A=2i+3j+6k,B=i+j-2kand C=1+2j+k
The value of | Ax[Ax(AxB)].C|is___ .

If area of triangle formed by common tangents
to the circles x>+ y?—6x=0and x>+ y?+2x=0
is 7“/5 , then value of A is .

86.

7.

88.

89.

A box contains 6 red, 5 blue and 4 white marbles.
Four marbles are chosen at random without
replacement. The probability that there is atleast
one marble of each colour among the four
chosen, is

sin®+sin20 |
cos 0+ cos20 s

Period of Kz

,thenk is .

Ifthe t t at the point | 4cos 0 16 sin
e tangent at the poin , ——

g p \/ﬁ
to the ellipse 16x?+ 11y?>=256is also a tangent to
the circle x>+ y>—2x = 15, then the value of 0 is

J_rE . The value of k is
K

One percent of the population suffers from a
certain disease. There is blood test for this
disease, and it is 99% accurate, in other words,
the probability that it gives the correct answer is
0.99, regardless of whether the person is sick or
healthy. A person takes the blood test, and the
result says that he has the disease. The
probability that he actually has the disease,
is

n/2
Let a, = J. (1-sint)"sin2t dt then
0

n
. a
lim E—n
n—)ool n

is
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9. | @ [24. | (033 39. ] (1) | s4. ] ®0) | 69. | @ | 84. [(343.00
10. | () |25 | (129 400.] ©» [ ss [Gol 70. | () [ 85 [@3.00)
11. | 3) | 2e. (72) 41. | 3 | s6. | (1 71. | 3) | 86. [(0.53)
12. | 3) | 27. [@sx10hy | 42.| (1) | 57. |39 | 72. | @ | 87. | (2.00)
13. | @ | 28. 0.2) 3. @ [ s8] @& | 73] @ | 88. | 300
14. | (1) | 29. (8) 44.] @ [ s9. ] @ | 74. | 1) | 89. | (050
15. | 3 | 30. (10) 45. | 1y [ 60. [an | 75. [ @ [ 90. [ (050
L]
Solutions
1.~ (3) For total internal reflection on face AC R
0 > critical angle (C) and sin® > sinC E, =E;¢
) 1 Therefore minimum required energy,
sin > ——
Wig _ 5GMm
4 6R
sino> M L gnes> 2 (1) The forces acting on the block are shown.
Hg 3 Since the block is not moving forward for the
2 maximum force F applied, therefore
sin 0 > 8 . Fcos 60°=f=pN... (1) (Horizontal Direction)
9 Note: For maximum force F, the frictional force

(1) As weknow,

—GMm
r

and orbital velocity, vy= \/GM /R +h

Gravitational potential energy =

1 , GMm | GM GMm
Ef :—mVo— = m—-———-
2 3R 2 3R 3R
B GMm(l_lj _ —GMm
- 3R \2 ) 6R

is the limiting friction = puN]
and F'sin 60°+mg=N... (ii)

From (i) and (ii)
AN
F cos 60°
r mg | 60° i
7 77 7 7 7 7
v A\ F

F sin 60°



F cos 60° = u [Fsin 60° + mg]

nmg
c0s 60° — pusin 60°

= F=

1
243
1 1 3

V3
2 243 2

(2) If student will use angular momentum
=mMVI.

He/she may conclude answer (1) asr is decreasing
angular momentum must decrease hence (1) is
incorrect.

x+/3 x10

=20N

B =]

But the magnitude of angular momentum of
particle about O =mvd

Since speed v of particle increases, its angular
momentum about O increases.

Magnitude of torque of gravitational force about
O =mgd = constant

Moment of inertia of particle about O = mr?
Hence MI of particle about O decreases.

vsin 0

Angular velocity of particle about O =
r

- vand sin 0 increases and r decreases.
*. angular velocity of particle about O increases.

1) As, P=1(H)

3\V
U 4
But — = KT
Ty
| p—"
So, P=-KT
3
uRT 1
or TZEKT4 [AsPV=uRT]

4
gnR3 T = constant

1
Therefore, Toc —
erefore, Toc o

(1) For particle C,

According to law of conservation of linear
momentum, verticle component,

2 mv'sin 6 =mv sin 60° + mv sin 45°

my mV\/§ :
_— (1)
V22

Horizontal component,

2mv' cos O =mv sin 60° —mv cos 45°

2mv'cos€):%—ﬂ ...... (ii)

V2

2mv'sin® =

Y A Yl
e B
O
R= .
2 1309 v sin 45
60° °
X X 45
v cos 60° — Vv cos 45°
For particle A For particle B

Dividing eq" (i) by eq" (ii),

1 V3
22 2+

tan0 = =

L2

1
2 2

2 Il_v
()] 055,

_ \% N, = \'
T2(0/2-A0) 2T 2(0/2+A0)
Beat frequency =n, —n,

m

= v -
{K—ZM Z+2M}

B [(u 2M)—(€—2M)}
-V 2 2
0= —4AL

4A0 8 Alv  8Aln,

vV—m—m/m————=
2 —4ar* 020 ¢

(3) Wavelength for which maximum obtained
at the hole has the maximum intensity on passing.

So, X=M—D

oo xd _1x107 x0.5x107
D nx50x1072




10.

11.

_1x107° _1000nm

n n
n=1, A=1000 nm — Not in the given range
n=2,A=500nm

1

@

As it can be easily seen by the direction of I that
Q is decreasing thus, energy of capacitor is
decreasing and hence, energy of inductance is

increasing or [l lej gives that I is increasing.
2

(1) Capacitors 2uF and 2uF are parallel, their

equivalent =4 pF

6uF and 12 puF are in series, their equivalent=4 uF

Now 4uF (2 and 2 uF) and 8uF in series
3

=3 uF

And 4pF (12 & 6 pF) and 4pF in parallel

=4+4=8uF

. . . 1 8
8uF in series with 1uF = §+ 1= guF

g8 8 32
— 2=
“a 9 3 9
1 1.9 32
: —=—+—=1=C=—VuF
WithC, e "¢ 32 3"

Now C

(3) From question,
Horizontal velocity (initial),

u :4—20:20m/s

X

1
Vertical velocity (initial), 50 = u,t+ 5 gt?

= uy><2+%(—10)><4
or, 50=2uv -20

70
or, u,= 7:35m/s

u
tane:—y:E:Z
u, 20 4

12.

13.

14.

15.

7
= Angle 0=tan"! 1
(3) As insect moves along a diameter, the
effective mass and hence the M. first decreases
then increases so from principle of conservation
of angular momentum, angular speed, first
increases then decreases.

RiR, L
= ———— (Parallel combination);

“ R 1+ R 2
Ry=R, g+R3(S§ries combination)
Ry of the circuit

5x15 125 75

@

SRR
5+15 100 20 4 Q
R=50
Il - MWW,
R=15 Q[fA Ry 1250
4A9 41
Ht
E=20V
We know that 1= i =2 =4A
eq 5

Potential difference across R| and R, are same
(Parallel combination) IR, = (4 —1))R,

=5, =@-1)x 15 =1, =123, =1,=3A
Thus reading of ammeter =3A

Voltage across 1.25Q=1x R=4x 1.25=5V
(Reading of voltmeter)

(1)  Let initial temperature and volume be T,
and V.

Since the process is adiabatic, the first

temperature and volume is Ty7v-! = TOngl (y

= 5/3 for monoatomic gas)

( v \2/3
L T=Ty| — = 4T,
S ST B

(3) Flux going in pyramid = E
Which is divided equally among all 4 faces

.. Flux through one face = Qe
€



16.

17.

18.

19.

4) From the figure it is clear that liquid 1 floats
on liquid 2. The lighter liquid floats over heavier
liquid. Therefore we can conclude that P < p;
Also p, < p, otherwise the ball would have sink
to the bottom of the jar.

Also p, > p, otherwise the ball would have
floated in liquid 1. From the above discussion
we conclude that p, <p, <p,.

@ A=0.Im,m=0.1kg,KE_ =18x 1072,
T
6= 4

-3
k :%: 3.6 .
0.1) ’

= ,/524/E:6rad/s
m 0.1
. T
.. Eqn.y=0.1sin [6t+z]

(1) First, the length of wire goes on increasing
ie., area decreases and finally at breaking stress
the wire breaks.

Q) P

N

14 Bowl

mg cos o .
mg sin o

mg

The insect crawls up the bowl upto a certain
height h only till the component of its weight
along the bowl is balanced by limiting frictional
force.

For limiting condition at point A

R =mg cosa (1)
F,=mgsina ..(i1)
Dividing eq. (ii) by (i)
tan o = 1 =ﬁ= },L[ASF =;,LR]
cota R !

1 1, ..
— tana=pu= g[ p= E(leen)}

cota=3

20.

21.

22.

23.

@ 7r1=2n L:zn 1
\ M x B \/MB
1

where [ = —m/(?
12

When the magnet is cut into three pieces the
pole strength will remain the same and

ML (I = %(%) sz <3 zg

We have, Magnetic moment (M)
= Pole strength (m) x ¢
.. New magnetic moment,

M‘:mx(gjx?a:mf:M

T 2
=—=—5.

Jo 3

(1600) Given, R, = 100Q, ' =1/2, R, =?

. . /
Resistance of wire, R = %

“+ Area X length = volume

Hence, R = v
A2
Since, p — constant, V — constant
R Lz
A

1 -2

or Roc— - A=nmr
4

r

R,

=16=R, =16x100=1600Q
1
(0.025) At equilibrium, weight of the given block

is balanced by force due to surface tension, i.e.,

2L.S=W
-2

or 8= IXOIN 6 g5t

2L 2x03m

. dNg .
(19039) Given: T 20 decays/min
N 2d /mi
gt 2 decays/min

T,,=5730 years
As we know,

N=Nge ™



~2.303%5730 N
0.693
=19039 years
24.  (0.33) The thermal resistance is given by
x 4x x 2x 3x
—_ -t =t — = —
KA 2KA KA KA KA

. dO AT (I, -T))KA

dt  3x 3x
KA
_1{A(T2—T1>K
3 X
1
..f—3
1 n_eAv 7 7 v Y
25 (125 5= T T TS
L npedvy, 4 5 v, v

1
26. (72) Distance fromAtoB=S= Eftl

Distance from Bto C = (ft|)t

2 2
ft
DistancefromCtoD=u—:£
2a  2(f/2)

=ft;> =28

ar B C ¢

I 0 T : } 2t1

) 155

= S+ft;t+2S=158

= ft=12S e @)

1
Eft% =S (ii)

Dividing (i) by (i), we get t; = —

6

2 2

= S:lfi :i
2 \6 72

(4.8 x 10%) Optical source frequency
f= % =3x10% (800x107%) = 3.8x10'* Hz

Bandwidth of channel (1% of above)
=3.8x10"%Hz

Number of channels = (Total bandwidth of
channel) /(Bandwidth needed per channel)
Number of channels for audio signal

=(3.8x10'?)/(8x10%) ~ 4.8x10%
(0.2) The current voltage relation of diode is
I= (e1 000 ¥/T _ 1) mA (given)
When, [ =5m4, 000 VIT _ 6ng

Also, df = (¢ V/7) 1990

(By exponential function)

1000
x(0.01) =0.
300 (0.01) =0.2mA

(8) Force acting on conductor B due to
conductor 4 is given by relation

noli1p!
2nr
I-length of conductor B

r-distance between two conductors

Fe 4nx1077 x10x2x2

2xmx0.1
(10) By Newton’s law of cooling

ﬂ:_K w_e
t 2 0

where 0, is the temperature of surrounding.
Now, hot water cools from 60°C to 50°C in 10
minutes,

60—50
60-50 _ _K[60+50 _eo}
10 2

= (6mA) x

=8 x10° N

()



Again, it cools from 50°C to 42°C in next 10
minutes.

5042 50+42
T:_K[ 9 —90} (i)

Dividing equations (i) by (ii) we get
1 55-6
0.8 46-6,
lo_55-0y
8 46-6,
460—100, = 44086,
209 =20
6y =10°C

31

32.

33.

1 1
@) v=ReZ’ (—2 ——2J

np 0y

=RcZ? [i—Lj RcZ?

>

11 Rez?
vz—Rczz(z 2)=3 -

1 2 4

1 1) Recz?
V3 :RCZZ(—z——zjz ¢

2 © 4
- VI_VZ :V3

(3) ICl; = 2bp+3ip

(thus, spd hybridisation) = linear
BrE," = 2 bp+2Ip

(thus, sp® hybridisation) = pyramidal

CIE = 4 bp +2Ip
(thus, sp3d? hybridisation) = square planar

AlCly =4 bp+0lp

(thus sp? hybridisation) = tetrahedral

(3) The correct formula of inorganic benzene
is B;N;H, so (4) is incorrect statement.

OH

\

Boric acid (H;BO;or B —OH )isaLewis
\
OH

acid so (1) is incorrect statement.

34.

35.

36.

37.

38

The coordination number exhibited by beryllium
is 4 and not 6 so statement (2) is incorrect.
Both BeCl, and AlCI, exhibit bridged structures
in solid state so (3) is correct statement.

6 Anhydrous HI ’AI\
%
O

‘ Conc. HI
(4) One mole of a substance contains the
number of molecules which is independent of
pressure.
(2) nCH, =CH-CH =CH,
1, 3-Butadiene

CH = CH,

(M

(H)

Na, Heat
Polymerisation

+n

Styrene
(- CH,— CH = CH - CH,— CH — CH,),

Butadiene -
Styrene copolymer
(SBR or BUNA - S)

(2) Inelectrolysis of NaCl when Pt electrode is
taken, then H, liberated at cathode, while with
Hg cathode it forms sodium amalgam because
more voltage is required to reduce H" at Hg than
atPt.

@
(1) For tetrahedral d°ion,

BT

4 unpaired electrons
() For[Co(NH,)J*',

(ANAN

0 unpaired electrons
(3) For square planar d’ ion,

(NN

1 unpaired electrons




Solutions-Mock Test-3 vT-149

39. (1) (1) SiC = Covalent carbide
) Be,C+4H,0 —— 2Be(OH),+CH,T
3>-92BM.= n(n+2) (3) CaC,+2H,0 ——» HC=CHT+Ca(OH),
n =5 unpaired electrons
p @ MgC,+2H0 —
2Mg(OH), +H,C-C = CHT

4 B.M.= /n(n+2),n=unpaired electrons

4. (1) CH,CH,0CH(CH,), <21, CH,CH)l ~ +  (CH,),CHI
(A) ®) (©)
NaOH NaOH
7 4
CH,CH,0H (CH,),CHOH
[0] (O]
V V
CH,COOH (CH,),CO

hence the IUPAC name of compound is
(2) SnSy4 + (NH,),S——> CdS

2 1 Yellow
CH;—CH,—O—CH—CHji
| __(NHg)2Sp (NH,), SnS;
3CH3 Soluble

2—ethoxy propane N
(3) Cd*" +(NH,),S——CdS {

41. (3 Yellow
(1) CdS+(NH,),S——>CdS{ _ (NH4»8 o 45l
Yellow Yellow Insoluble
NHy4),S
—(Hah% - cas | (@) Sn** +(NH,),S——> SnS{
Insoluble Brown

—(NH4)2% . (NH,),SnS;

(Amm. thiostannate)
Soluble
42. (1) The compounds of the type M(AA),B, exhibit both geometrical and optical isomerism.
43. (2

COOK
aq. KOH | COOH COOK
Me — CH = CH, + CHCl; —+=""5 CH,CH - CHj . |
CH;— CH — CH,——> CH; — CH — CH;
s ccl,
&)
\C/ /

AN aq. KOH OHO 7/ XV

CH;— CH - CH, > CH;— CH — CH, —2%, cH,— CH - CH,

H,0



4. 1)
2N,05(CCly) ——2N,04(CCly) +0,(g)
t=0 amol 0
X
t= 500 min. a—x Emol
t 0 arnol
=0 i
2
a=100
x=90
k:lln a :2.303
t a-x 500

45. (1) The order of basic character of the
transition metal monoxide is TiO > VO > CrO >
FeO because basic character of oxides decreases
with increase in atomic number.

46. (4) NH,CIO,+HNO; (dilute) ——

47. () 3CH,+20, —>3CH,=O+3H,0
Formaldehyde
CH, =CHCH=0 CH;COONO,
Acrolein Peroxyacetyl nitrate (PAN)
4. Q)

@ CH=0 @ ox®
Cone. KOH | COK

Cannizzaro

(A) B)

49. (4 (1) The concentration of sodium
thiosulphate solution should always be less
than the concentration of the potassium
iodide solution.

NH,NO, + HCIO, ,
X (2) Freshly prepared starch solution
heat should be used
NH,NO; &, N,0+2H,0 (3) Experiments should be performed with
X (Y) the fresh solutions of H,0O, and KI.
5. @
ot
/—\ Ring ij\ 1,2~ CHj
H+ expansion shift T
s > —
(3° Carbocation stable)
51 Q)
53. (2) No.of A% :%XS:I
No. of B>* :lx4 =2
—_— N 2
2° AN ™
| I No. of 02" =8x-x6x—-=4
(2aH) 8 2
52. (14.28) H,(g)+CO, () = CO(g) +H,0 (ABO)
(14.28) H,(g)+ CO,(g) (8 +H,0(g)  alie ofn = 2
Ateq™ 0.25—x 0.25—x X X
P°-P
5 54 (80) -_"m
P° ny +n2
K, =0.16="—"——"=
(025-x) 640-600  2.5/m
640 39/78
=04= =0.1-04x=x
00714 S-X _640xT8x25
e 39x 40
0.0714
Mole% of CO (g) = x100=14.28

0.50



55.

56.

57.

58.

59.

[CH;CO0™]
[CH;COOH]
pK,=—log (1.8 x 105)=4.7447
[CH,COO]=2 x [(CH,CO0),Ba] =0.2M
[CH,COOH]=0.1 M

pH=4.7447 + log % =5.046~5.0

(5.0) pH=pK, +log

(1) HyPO, is named as hypophosphorous acid.
It is monobasic as it contains only one P — OH
bond, its basicity is one.
0]
[
H/|P\ OH
H
(395)Since, work is done against constant
pressure and thus, irreversible.
Given, AV=(6-2)=4L; P=1atm
B _ 1x4x1.987
W=-1x4L-atm=— 0082l cal
(since 0.0821 L-atm = 1.987 cal)
=-96.81 cal=—96.81 x4.184]

(" 1cal=4.18417)

=—-405.05J
Now from I8 law of thermodynamics
q=AU-W
800=AU+405.05

AU=395]
(3) Three, these are
CH,CH,0CH,CH, (I), CH;OCH,CH,CH; (II)
and CH,0OCH(CH,), (IIT). Here I and II, [ and 11
are pairs of metamers.

(3) m= E.wt x Q :
96500

~ mx96500 22.2x96500

S Eowt = =
Q 2x5x60x60

60.3

Atwt. 177
Eq. wt. 603

Oxidation state =

dMnO,4

(1.14) Given — =4.56% 1073 Ms™!

From the reaction given,

_1dMnO,~  4.56x107°
2 dt 2

Ms™!

2 dt 5 dt
_5dMnO, _ dI,
2 dt dt

On substituting the given value

LAl 456x107x5

- -2
at 2 1.14 x 10~ M/s

MATHEMATICS

61.

62.

63.

1 3
(4) Centre of the circle is [5, - E) .
Its distance from thelinex +y—1=01is \/2
Let the required linebe mx—y=0

m 3
2 2 |_/ =>m=1,-1/7

. \/m2+1

.. Thelinesarex—y=0,x+7y=0

(1) Since a,, a, and B, B, are the roots of
ax?+bx +c¢=0 and px? + gqx + r = O respectively,
therefore

-b c
o, ta,= T,alazz 3 (1)
—q r
and BI+B2= ?,B1B2= ; (2)

Since the given system of equations has a non-trivial
solution

ap o)

B B2

or op Oy 04 +0y _|oqdy
Bi B> BBy VBB

2
pb_ pc  b” _ac

=0ie aB,—oB, =0

=

qa ra g2 pr

(2) Suppose, there are two points x, and x, in
(a, b) such that f'(x,) = f '(x,) = 0. By Rolle's
theorem applied to /"on [x,x,], there must be a

¢ € (xy, xy) such thatf"(c) =0. This contradicts
the given condition f"(x)<0, V¥ x € (a, b).



65.

Hence, our assumption is wrong. Therefore,
there can be atmost one point in (a, b) at which
f'(x) is zero.

16
@ 1=[f()d

0 4

X
Consider g(x) = [ f (1) dt=g(0)=0
0
LMVT for g in [0, 1] gives, some a. € (0, 1) such

that % =g'(@) .. (1)
Similarly, LMVT in [1, 2] gives, some
Be,)suchthat B2V _ o3y

2-1
Eq.(1)+Eq.(2)
g'(@)+g'(B) =)~ g0) ;

Zero

butg' (x) =f(x*% . 4x3
16
a4l ety + @Y = [f Dt
0
3 20 1

322V

3w? 2wd 1

1) =0

R, >R, -R, andR, >R, - R,

utv ul+vi+ivu 0
S|viw V+wl+vw 0]=0
w? w? 1

R, —>R,-R,
1 u+w+v 0

= |viw V+wiivw 0[=0
w? w? 1

=W+ wHvw)—(v+w) [viw+u]=0
=uvt+tvw+wu=0

@ xe[-10]
1 2

X+ X =-2x
2

x2+6x+1=0

67.

68.

69.

70.

x=242-3=10a|=[] 2082 -30(] = 302042
x€[0,1]

1+x?

2
1+x*=2x = x=1=|10a|=10

10a|=10, | 2052 =30
= [|10a]]=1,10
4) Each point (x, y) has an image in line y=0
as (x, —»). So, replacing y by —y in the given
equation, we get the image as

ax?—2hxy + by?=0.
(3) x*-2xcos0+1=0,

X_2c0s6J_r\/4cosze—4
2

Let x=cos0+isin0
x2"—2x" cosnf + 1

= cos 2n0 + i sin 2n6 — 2 (cos nO + i sin nBO)

cosnb + 1

=cos2n0+ 1 -2 cos*nb +

i(sin 2n6 — 2 sin nO cos nO)

=0+i0=0

X+ =2x

=cosO=*isin6

1 1
2 3
Q) II:IQ" dx, I, =Iz" dx,
0 0

2 2 2 3
I =J'2X dx, 1 =J2x dx
1 1

\v O<x<l,xz>x3

| |
= [ecs [ = s,
0 0
Also V1<x<2
2 2
X2<X3:>.[2xzdx<.[2x3dx:>13<l4
1 1
M

3n/4 3n/4

I= I (sinx +cosx) dx + J _)Ig(sinx—cosx)dx
0 0

I



71.

72.

73.

74.

3n/4
= _[ (sin x + cos x) dx + x(—cos x —sin x) ;™4
0 zero
3n/4
+ J. (sinx +cos x) dx
0

3n/4

=2 J. (sinx+cosx)dx=2 (\/E+1)
0

() Given circlesare x> +y?>+4x—6y+9=0
and x> +y?—5x+4y-2=0
.. locus of centres is
9x—10y+11=0
(2) Ifnisodd, the required sum is

1242224324 24% 4 . +2.(n—1)% +n°
_ _ 2
_(=D-141?

2

using given formula for the sum of (n—1)
terms. ]

. 2
_(%14_1)”2:M

[-+ (n—1)iseven

2
® 2
N P(at , 2at)
R(h,k) -
O\ S(a,0) "
T:ty=x+at> . @
Line perpendicular to (1) through (a, 0)
tx+y=ta . (i1)

. 2
Equation of OP : y_TX =0

From equations (ii) and (iii) eliminating t we get
locus
2x2+y*—2ax=0

1
) z+;=200s9

= z2-2cos0z+1=0

L 2cosO++/4cos’0—4
2
=cosO+isin®

75.

76.

Taking positive sign,

Z¥" -1  2isinn®
= =itan nO

2" +1  2cosn®
Taking negative sign, we get
z” -1 —2isinn®

= =—itan n0
Z"+1  2cosnd

2n

=|+itan n0| = |tan n0)|

z +1

(1) Twocurves cuts at right angle if product of
their slopes is —1.
Two given curves are

x> -3xy?+2=0
and 3x%y-y*-2=0
Differentiate equ. (i),

dy 36 -y?)
dx 6xy
Differentiate equ. (ii),

:>m1:

dy —2xy
O A PN
=" =y7)
2 2
myxmy =YD XY

2xy  (x*-y?)

= myxm, =-1

eV,

X

£

Let one angle be 0 then other = 30

Clearly 6+ 30 =180 = 0 = 45°

.. Angle between the diameters represented by
combined equation

ax? +2(a+b)xy+by2 =0is 45°

2
Using tan O = M
a+b

B 2\/a2 +b% +ab

a+b

=1



:>(a+b)2 =4(a2 +b? +ab)

= 3¢% +3b> +2ab =0

77. 1)
Pla|pAq|pvq |~(@Vva | PArQA~(PVQ)
T|T| T T F F
T|F| F T F F
F|T| F T F F
F|F| F F T F
S (pAqQ) A(~(pvQq)) isacontradiction.
78. (3) Since, 1, @, @2 5 oo, on~! arethen
roots of unity
Consider x" =1
L =D =(x-D(x-0)(x-0?)
...... (x—o"™)
n_
(= 0) (r= ©2) (r— 0"y =
x—1
Taking [jm, on both side
x—1
lim (x - ©) (x = ©2).oo. (x— 0" 1)
x—>1
n_
T -
x>l x—1
= (1—0)(1-0%)...(l-0" ) =n
T
79.

(1) Since, Z APB=/AQB= 5 soy=mx+8

intersect the circle whose diameter is AB.
Equation of circleis x2+y>=16, CD <4

os)

= <4=1+m’>4

8
\/l-i-m2
= m e (-0, —/3) U(/3,0)

80.

If the line passing throw the point A (—4, 0),
B(4,0) -
then £ APB= £ AQB= — does not formed.

T m=# £2 2

@) (T (kA)=k(a;, +ay+a;)=kT(A)

(@) T, (A+B)=a; +b; +ta, +by+ta;+b,; =T
(A)+T,(B)

3 T.d)=1+1+1=3

T

@ Tr(Az):E a121 +X a122 #(aj +ay “133)2

2.33)

:
:
;
:
:
N X
TN
B
2 ,
. .
’ A

We first draw the given curves

The first

represents a pair of straight lines with slopes
1 and —1 passing through origin. The second
curve

curve x?-y?=0=y=%x

:>x2+y—2=0:>x2=—y+2

=x%= —-(y-2)

represents a parabola with vertex (0,2) axis as
y—axis and concavity downwards. Both the
curves are plotted in the figure and the required
area is shown by the shaded region.

The points A and C are the points of intersection
of y2 = x2 with x> +y-2=0.

Solving the two equations, we get

y2 +y-2=0 [putting value of x> = y?]

=>(y+2)(y-1)=0

giving y=-2 and 1, but y =-2 is discarded as
the required area is above the x-axis.
Ly=l=>x=%1

The points A and C are respectively (-1, 1) and

(1, 1) now due to symmetry
Area of the bounded region OABCO



=2XAreaOBCO=2><H(2—x2)—x}ix

. . 0 .
[Since y = 2 —x? is the upper curve and y = x is
the lower curve]

1

3 2
—gax-2 X | Zal2
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82. (9.00) Number of digits are 9
Select 2 places for the digit 1 and 2 in 9C2 ways
from the remaining 7 places select any two places
for 3 and 4 in ’C, ways and from the remaining 5
places select any two for 5 and 6 in 5C2 ways
Now, the remaining 3 digits can be filled in 3!

ways
. Total ways =°C,.’C,.°C, . 3!
! ! !
N T
= k=9

83. (32.00) fi=7i+ 23 —k isnormal to plane
(Assuming n = aj + bj +ck and using
i.AB=0,iBC=0,iAC=0)
P=(8,2,—12)

P(8,2,-12)

-
n

AQ—14)
AP = 6i+3j-16k
*. Distance

|APﬁ| [42+6+16| 64 _ 64 _ 646 3246

d= 2 2P 2AND

|16l |[Vao+a+1| 54 36 18 9

kv/6
==
9

k=32,

84. (343.00)
V=Ax[(AB)A-(AA)B].C

[AX(AB)A (AA)AXBJC— |AP[A B C]

Zero

85.

86.

87.

88.

Now, | A P=4+9+36=149

23 6

[ABCl=|1 1 =2 _7
12 1

—|AP[A B C]|=49x7=2343

(3.00) Adivides C,C, externallyin theratio1: 3.

A(-3.,0)

C-LOAB  Cy3.,0)

". coordinates of A are (-3, 0)
Wehavesin0=1/2 .. 0=30°

Area=3 x 3 tan 30° = 333 =3
= A=3

6R
(0.53) Box< 5B
4w

P(E)=P(RRBW orBBR Wor WW RB)

n(E)=°C, °C, - *C, +°C,- °C, - *C, +°C,
. 6C1 . 5C1
n(S)="5C,
720-4! 48
. P(E)= =22_053

15-14-13-12 91
(2.00)

bl

. (3

. . 2sin| —

sin0+sin 20 2 30

= =tan| —

cos0+cos20 30 0 2
2cos| — |cos 5

Hence period = —~

= k=2.
(3.00) The equation of the tangent at

16
4 cos 0, —sin 0 | to the ellipse
( Vi J
16x>+11y?=2561is

16x (4cos0)+11y {isineJ =256

N



89.

or 4x cos@+\/ﬁysin9 =16
This touches the circle (x — 1)2 + y? = 42if

| 4cos0-16 |=4
V1600520 11sin 0]
= (cos 0 —4)?
= 16c0s20 + 11sin20
= 15c0s%0 + 11sin®0 +8cosO—16=0
= 4cos’0+8cosO-5=0
= (2cosB-1)(2cosB+5)=0

= c056:l —f=tr=1
2 3

= k=3

(0.50) A: blood result says positive about the
disease

B,: Person suffers from the disease

1
S PB)="7—
By 100
99
B, : person does not suffer .. P(B,) = 100

99 1
P(A/Bl): W’ P(A/Bz): ﬁ

P(B,)P(A/B))

P(B,/A)=
P(B,).P(A/B,)+P(B,).P(A/B,)
1.
_ 100 100 _ 99 1
199 99 1 2.99 ;=00

_ 1
100 100 100 100

/2
9. (050) an = | (I—sint)" sin2t dt
0
Letl-sint=u= —costdt=du

1 1
n+1_n+2j
a_n_z( 11 )
n kn(n+1) n(n+2)J

| (1 1 \
:2.[u” (I-u)du=2 Uu"du—J.u"HduJ = 2(
0 0 0

Hence,

(352

{3 DD o3
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