P7 Mock Test|10]|

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.
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PHYSICS

A uniformly tapering conical wire is made from a 9 9 1YR?
material of Young's modulus Y and has a normal,

.o 2 M
unextended length L. The radii, at the upper and 3) L[ 1 Mg j @ L [1 L2 Mg ]

. . . 1+—
lower ends of this conical wire, have values R 3 tYR? 3 tYR?

T
and 3R, respectively. The upper end of the wire 2. Theblock of mass M moving on the frictionless

is ﬁxec(ll t((; f? rigid lsupport dandha ma_i?bM is horizontal surface collides with the spring of
suspended from its lower en - The equilibrium spring constant k£ and compresses it by length
extended length, of this wire, would equal :




L. The maximum momentum of the block after
collision is

2

) lziM @ Mk L
2

3) % @) Zero

A mass M, attached to a horizontal spring,
executes S.H.M. with amplitude 4,. When the
mass M passes through its mean position then
a smaller mass m is placed over it and both of
them move together with amplitude 4,. The ratio

(4

of Lj;) is:
m o (ML)
® [M“"j; @ o

Three particles of equal mass m are situated at
the vertices of an equilateral triangle of side L.
What should be the velocity of each particle so
that they move on a circular path without
changing L?

(1) V(GM/2L) ) V(GM/L)

(3) VGML) @ (GM3L)

A charge Q is distributed over two concentric
hollow spheres of radii r and R (>r) such that the
surface densities are equal and placed on the

same axial points. Then the potential at the
common centre is

QR?+1?) Q
) 4neg(R +1) @ R+r
R
(3) Zero ) QuR+7)

4neg(R? +77%)

A wheel is rolling straight on ground without
slipping. If the axis of the wheel has speed v, the
instantenous velocity of a point P on the rim,
defined by angle 6, relative to the ground will be

P

1 1

vcos| —6 2vcos| —0
) (2 j @ (2 j
(3) v(1+sin0) 4 v(+cos9)
In the Bohr model an electron moves in a circular
orbit around the proton. Considering the
orbiting electron to be a circular current loop,
the magnetic moment of the hydrogen atom,
when the electron is in n'! excited state, is :

e n’h e \nh
(0] [Ez—nj @ (;)%

e \nh e \n’h
3 — |— 4 —|—
@ (2mj2n ® (m] 2n
From a tower of height H, a particle is thrown
verticallyupwards with a speed u. The time taken

by the particle, to hit the ground, is n times that
taken by it to reach the highest point of its path.



10.

The relation between H, u and n is:

(1) 2gH=n2u? ) gH=(mn-2)*ud
() 2gH=nu?(n-2) @) gH=(n-2)u?
The figure shows a system of two concentric
spheres of radii 7| and r, are kept at temperatures
T, and T,,, respectively. The radial rate of flow of
heat in a substance between the two concentric
spheres is proportional to

(1)
Q)] ln@

(n—n) 6
2 —_—= 7
@
(B) (m-n)

nn

4y —1°2
@ (rn—n)

An electron beam is accelerated by a potential
difference V to hit a metallic target to produce
X-rays. It produces continuous as well as
characteristic X-rays.If A_. is the smallest
possible wavelength of X-ray in the spectrum,
the variation of log A_. with log V is correctly
represented in :

log A
o
—logV
log A

@ ‘_

————slogV

11.

12.

13.

log A
€))
log V
log 2.,
@
logV

A cell of e.m.f. E is connected across a reistance
R. The potential difference between the terminals
of the cell is found to be V. The internal resistance
of the cell must be

(1) R2E-V)VIR @ [AE-V)VIR

G) [E-V)VIR @ (E-VIR

A cylindrical vessel of cross-section A contains
water to a height h. There is a hole in the bottom
ofradius ‘a’. The time in which it will be emptied
is:

2A [n V2A [h
O~ @

ma” \ 8 Ta g
2\2A \F A \F
3 - 4) =4
® na’ \g ® V2ma? \ g
Two straight long conductors AOB and COD
are perpendicular to each other and carry
currents I, and I, respectively. The magnitude
of the magnetic induction at a point P at a
distance ‘a’ from the point O where the two
conductors intersect, in a direction perpendicular

to the plane ABCD is

) %(Il +1,) )

Ho [2 2}”2 Mo | Nl
®) 2ma i+l @ 2mal\ I} +1,

Ko
— (1 -1
27ta(1 2)



14.

15.

16.

17.

In a series resonant circuit, having L, C and R as
its elements, the resonant current is i. The power
dissipated in the circuit at resonance is
i’R
O 71 (2) zero
o)
oC
(3) oL @ 2R
The co-ordinates of a moving particle at any time
‘Caregiven by x = o’ and y= Bt3 . The speed
of'the particle at time ‘¢’ is given by

(1) 31ya? +p2 @ 320 +p>
@) 2o’ +p @ ya?+p?

The mutual inductance of a pair of coils, each of
N turns, is M henry. If a current of I ampere in
one of the coils is brought to zero in t second,
the emf induced per turn in the other coil, in
volt, will be

MI NMI
0] - ()] 0

MN MI
O @ N

Hysteresis loops for two magnetic materials A
and B are given below :

B B

/.,
Z// (A)

A7
4

>H

(3))

18.

These materials are used to make magnets for

elecric generators, transformer core and

electromagnet core. Then it is proper to use :

(1) A for transformers and B for electric
generators.

(2) B for electromagnets and transformers.

(3) A for electric generators and trasformers.

4) A for electromagnets and B for electric
generators.

A student measures the focal length of a convex

lens by putting an object pin at a distance ‘u’

from the lens and measuring the distance ‘v’ of

the image pin. The graph between ‘u’ and ‘v’

plotted by the student should look like

@ v(em)

O  u(cm)
¥)) v(cm) \\
O] | u(cm)
3 v(cm)
@) | u(cm)
4 v(cm)

u(cm)



19.

20.

21.

A battery is connected across series
combination of a capacitor and a resistor, at t =
0. If at an instant t potential difference across
the capacitor be ‘V’ and energy stored in it be U
then which of the following graph is correct?

U 18]

t t
@ €

t t
0 @

A ray of light of intensity I is incident on a parallel
glass-slab at a point A as shown in fig. it
undergoes partial reflection and refraction. At
each reflection 25% of incident energy is
reflected. The rays AB and A’B’ undergo
interference. Theratio [, /I . is

1) 4:1
@) 7:1

@ 8:1
@ 49:1

Thetime taken by a body in sliding down a rough
inclined plane of angle of inclination 45° is n

22

23.

24.

25.

26.

times the time taken by the same body in slipping
down a similar frictionless plane. The coefficient
of dynamic friction between the body and the

1
planeis p=1- (—xj Find the value of x.
n

A lamp emits monochromatic green light
uniformly in all directions. The lamp is 3%
efficient in converting electrical power to
electromagnetic waves and consumes 100 W of
power. The amplitude of the electric field (in
V/m) associated with the electromagnetic
radiation at a distance of 5 m from the lamp will
be nearly
A Carnot’s engine works as a refrigerator
between 250 K and 300 K. If it receives 750
calories of heat from the reservoir at the lower
temperature, the amount of heat rejected at the
higher temperature is cal.

The electric field in a region of space is given by,

E = E,i +2E, jwhere E_= 100 N/C. The flux of

the field through a circular surface of radius 0.02
m parallel to the Y-Z planeisnearly ~ Nm*C
A gas molecule of mass M at the surface of the
Earth has kinetic energy equivalent to 0°C. Ifit
were to go up straight without colliding with

o 819kp
any other molecules, it rises to &= Mg

. Find

the value of x. Assume that the height attained
is much less than radius of the earth. (kg is
Boltzmann constant).

In a npn transistor 1010 electrons enter the
emitter in 1079 s. 4% of the electrons are lost in
the base. The current transfer ratio will be



27.

28

29.

31

32.

33.

56 tuning forks are so arranged in series that
each fork gives 4 beats per sec with the previous
one. The frequency of the last fork is 3 times
that of the first. The frequency of the first fork is
Hz.

For sky wave propagation of a 10 MHz signal,
what should be the minimum electron density
(in m~3) in ionosphere?

In an experiment the angles are required to be
measured using an instrument, 29 divisions of

30.

the main scale exactly coincide with the 30
divisions of the vernier scale. If the smallest
division of the main scale is half- a degree
(=0.5°), then the least count of the instrument is
minute.

The counting rate observed from a radioactive
source at t = 0 second was 1600 counts per
second and at t = 8 seconds it was 100 counts
per second. The counting rate observed, as
counts per second at t = 6 seconds will be

CHEMISTRY

If the shortest wavelength in Lyman series of
hydrogen atom is A, then the longest
wavelength in Paschen series of He" is :

5A 9A
o @ =
36A 36A
& 5 @ ="

to.875 " o
The value of " for n™ order reaction is
0.50

0y 2(2n-2) Q) 2(2n -2)-1
8" 11
©) = (@) None of these

Urea and hydrazine react to form ammonia gas
along with compound X which reacts with
aldehydes and ketones to form specific
crystalline derivatives. X is

35.

(1) phenylhydrazine
(3) biuret

(2) semicarbazide

4) acetylurea

The ITUPAC name of C‘IHQ - ‘CH - (EHz is
CN CN CN

(1) 1,2, 3-propanetrinitrile
(2) 1,2, 3-tricyanopropane
(3) 3-cyano-1, 5-dinitrilepentane

4) 1,2, 3-propanetricarbonitrile

The catenation tendency of C, Si and Ge is in
the order Ge < Si < C. The bond energies (in
kJmol ') of C — C, Si— Si and Ge ~Ge bonds are
respectively;

(1) 348,297,260
(3) 348,260,297

(2) 297,348,260
4) 260,297,348



36.

37.

38

39.

The repeating units of acrilan are

H

|
(1) H,C=C-COOCH;

H

|
@) H,C=C-COO0C,Hj

H

|
(3) H,C=C-CN

CH,

4 H,C= (‘3 —COOCH;

A metal X on heating in nitrogen gas gives Y.
Y on treatment with H,O gives a colourless gas
which when passed through CuSO, solution
gives a blue colour. Y is

(1) Mg(NO,), @ Mg\,

(3) NH, 4 MgO

The turbidity of a polymer solution measures
(1) the light scattered by solution

(2) the light absorbed by a solution

(3) the light transmitted by a solution

(4) None of these

Which of the following has a shape different
from others?

(1) [Zn(NHy),J** @ Ni(CO),

@) [CACN), @) [Cu(NHy),J*
Di-n-propyl ether and diallyl ether can be
distinguished by

(1) Acetic acid

(2) Sodium Metal

(3) Cold dilute KMnO, solution

@) PCl

41.

42.

43.

4.

In which of the following cases, the stability of
two oxidation states is correctly represented
1) Ti¥*>Ti* 2) Mn?" > Mn3*"

(3) Fe?*>Fe** @ Cu'>Cu**
Which one of the following oxides of chlorine is
obtained by passing dry chlorine over silver
chlorate at 90°C ?

1) CLoO 2 clo,

3 dlo, @ Cclo,

The main product of the following reaction is

C¢HsCH,CH(OH)CH(CH;), —<eH2504 o

@ HSCG\C: C/H
H—" > CH(CH,),
@ CsHSCHz\C - C/CH3
H-"  ~ TCH,

(€) HSCGCHZCHZ\C _
H,C—

“4) CsHs~_ _~CH(CHy),
H-—  —~TSH

Zirconium phosphate [Zr,(PO,),] dissociates
into three zirconium cations of charge + 4 and
four phosphate anions of charge — 3. If molar
solubility of zirconium phosphate is denoted by
S and its solubility product by KSP then which of
the following relationship between S and K, is
correct?

CH,

C=C

(1) S=[K,/(6912)""]
@ S=[K,/144]"
() S=[K,/6912]"7
@ s=[K6912[



45.

47.

48.

The final product of the following sequence of
reactions

O

/\)l\ NaOH, H,0
— 27
H A

LiCu(CHj3),
H>0

LiAlH4
H,O

B

49.

(1) 3-ethyl-2-methyl-1-hexanol

(2) 2, 3-dimethyl-1-pentanol

(3) 2-ethyl-3-methyl-1-hexanol

4) 3, 3-dimethyl-1-pentanol

A solution containing As**, Cd**, Ni** and Zn?*
is made alkaline with dilute NH,OH and treated
with H,S. The precipitate obtained will consist of
(1) As,S,and CdS

(2) CdS,NiS and ZnS

(3) NiSand ZnS

(4) Sulphide of all ions

The intermediate formed during the addition of
HCl to propene in the presence of peroxide is

. +
(1) CH,CHCH,CI (2) CH,CHCH,

. +
() CH,CH,CH, 4) CH,CH,CH,

An organic compound ‘A’ having molecular
formula C,H;N on reduction gave another
compound ‘B’. Upon treatment with nitrous
acid, ‘B’ gave ethyl alcohol. On warming with
chloroform and alcoholic KOH, B formed an

50.

offensive smelling compound ‘C’. The
compound ‘C’ is

(1) CH,CH,NH,
(2) CH;CH,NZ2C
3) CH,C=N

4) CH,CH,OH

The reaction of

CH3CH=CH—<: :>—OH

with HBr gives

) CH3CH—CH—@—Br
(2) CH,CH,CHBr @OH
3) CH3CHBrCP12—@>—Br
@) CHSCHZCHBrA@—Br

Final product (D) formed in the following reaction
sequence is

CHZ—CHCH—CHZ+@ SN LL A -

aleKOH ~_ Pd(-Hp) . -

(1) Naphthalene
(3) Benzene

(2) Tetralin
(4) Anthracene



51

52.

53.

61.

Determine enthalpy of formation for H,0,(1),
using listed enthalpies of reaction :

N,Hy (1) +2H,0, (1) —— N, (g) +4H,0(1);

AHj =-818 kJ/mol
N2H4 (1)+02 (g)—)Nz (g) + 2H20(1),
AHj =622 kI /mol

A, Hj =—285kJ /mol
A metallic element exists as cubic lattice. Each
edge of the unit cell is 2.88 A. The density of the
metal is 7.20 g cm 3. How many unit cell will be
present in 100 g of the metal in the multiple of
10%3?

The solution containing 4.0 % PVC in one litre
of dioxane was found to have osmotic pressure
of 6.0 x 10~* atm at 300 K. Find the molecular
mass of polymer in terms of x x 10°.

For a chemical reaction X — Y, the rate of
reaction increases by a factor of 1.837 when the
concentration of X is increased by 1.5 times. Find
the order of the reaction with respect to X

35.

56.

57.

58.

59.

M,SO, (M*is amonovalent metal ion) has a K of
3.2 x 107 at 298 K. The maximum concentration of
SO 4’2 ion that could be attained in a saturated
solution of this solid at 298 K is x x 10~> M. Find
the value of x.

The colour of KMnO, solution is decolourised
by Fe?* solution, one mole of Fe?" reacts with x
moles of KMnO o Find x.

For the coagulation of 500 mL of arsenious
sulphide sol, 2 mL of 1 M NaClis required. What

is the flocculation value of NaCl?

The standard reduction potential for Cu?*/Cuis
+ 0.34. Calculate the reduction potential at
pH = 14 for the above couple.

(K, Cu(OH), =1 x 107

A current of 2.0A when passed for 5 hours
through a molten metal salt deposits 22.2g of
metal of atomic weight 177. Find the oxidation
state of the metal in the metal salt

A gaseous mixture of three gases A, B and C has
apressure of 10 atm. The total number of moles
ofall the gases is 10. If the partial pressures of A
and B are 3.0 and 1.0 atm respectively and if ‘C’
has mol. wt of 2.0 what is the weight of ‘C’ in g
present in the mixture

MATHEMATICS
62. Let a/(a-1) and P/(B-1) be the roots of

n4C—nC —-3.0C_, -3.C_,—"C_,isequal to
(1) HHCFI (2) nt+2 Crfl
(3) nt+3 Cr—l (4) n+4CF1

x*+ax+b=0.Then 1/ccand 1/B are the roots of
1) bx2+ax+1=0

() bx’>—ax+1=0

() bx’+(a+2b)x+a+b+1=0

@) bx>—(a+2b)x+a+b+1=0



63.

65.

67.

For any real 6, the maximum value of

cos2(cos 0) + sin%(sin 0) is

M1 () 1+sin?l

(3) 1+cos?1 @ 12

Iftan(A/2), tan(B/2), tan(C/2) are in A.P. then sec
A, secB, sec C are in

1) AP 2 GP

(3) HP. (4) None

The equation of the common tangent to the
parabolas y> = 4ax and x> = 4by is given by

(1) Xa1/3 + ybl/3 + a2/3 b2/3 =0

(2) Xb1/3 + ya1/3 + a2/3 b2/3 =0

(3) Xa1/3 + ybl/3 _ a2/3 b2/3 =0

(4) None of these

If tangents be drawn to the cricle x2 +y2 = 12 at
its points of intersection with the circle
x2 + y2 — 5x + 3y — 2 = 0, then the tangents

intersect at the point
18
6,—
@ ( 5 j

18
M ( 6»;)
18 18
3 ( 6 ;) ) [@ ;]
LetR={(x,) : x,y € Nandx?—4xy+3y*=0},
where N is the set of all natural numbers. Then
therelation R is :
(1) reflexive but neither symmetric nor
transitive.
(2) symmetric and transitive.
(3) reflexive and symmetric,
(4) reflexive and transitive.

69.

70.

71.

The value of
1
lim (4—3sinx —2cos? x)2sinx-1 s

x—7n/6
(M1 Q) e
(3) Ve @) 172

The function f(x) =3 cos*x+ 10 cos’x + 6 cos?x -3,
(0<x<mis—

. (E 2_“]

(1) Increasingin N
T 2n
(2) Increasingin O,E % 3

o (E 2_75)
(3) Decreasing in 23
4) All of the above

Value of .[(;tsinn x cos”™ x dx
(wherem,n € N)is
2m +1)! m +1)!
1) 2
n! n
T
&) IO cos?™*x dx @) None of these
If £(x) = f(x) and £(0) =2, then
I—f(x) dx =
3+4f(x)

1) log(3+8e*)+C

@) %log(?a +8*)+C

3) %log(3 +8*)+C
(4) None of these



72.

73.

74.

75.

The area under the curve y = | cos x — sin x |,

i ..
0 < x< =, and above x-axisis :
2

1 242
@ 22-2
B 22+2

(4) None of these
Let coordinates of a point ‘p’ with respect to the

system of non-coplanar vectors a , b and ¢ is
(3,2, 1). Then coordinates of ‘p’ with respect to

the system of vectors a + b+¢,a—b+¢

©) Gléj

(4) None

andd + b —¢C is

M (%%lj
o (334)

Equation of the line through the point (2,3,1) and
parallel to the line of intersection of the planes
Xx—2y—-z+5=0andx+y+3z=6is

x-2 y-3 z-1

1
X 2 04
@ ==Y ZT
5 -4 3
x=2 y-3 z-1
3 = =
@ 5 4 3
@) x-2 y-3 z-1

4 3 2
Ifx +2 =6, then x = 4. So, which statement is its
converse?

(1) If x#4, then x+2#6
() If x=4, then x+2#6

76.

7I.

78.

79.

3) If x=4,thenx+2=6

@) If, x#4 thenx+2=6

If y = f(x) be a monotonically increasing or
decreasing function of x and M is the median of
variable x, then the median of y is

{1 fMM) @ M2

@3 ') (4) None of these
A fair die is tossed eight times. The probability
that a third six is observed on the eighth throw is

7 57 7 53
Q)] G, 6_8 (¥)) Cy 6_8
7. 5°
B Cs 6_8 (4) None ofthese

If a b ,c arenon coplanar vectors and A is a
real number then

M@ +b)22%b ac]=[a
(1) exactly one value of A
(2) novalue of A

(3) exactly three values of A
(4) exactly two values of A

_ 1 _
n“+n+l n“+3n+3

F-l—; F]for

+tan”! ! , then tan S is
1+ (n+19)(n+20)
equal to:
20 ) n
401+20n n? +20n+1
20 n
G 5 @ ——
n* +20n+1 401+20n



80. The middle term in the expansion of

n
(l—l) (1-x)" in powers of x is

X
M . C, @ ; e,
B C,_, @ “C,
11 17

81. Thevalueof S= 55 + —5—F5 + — I

...01s
82. Theline 2x +y=3 cuts the ellipse 4x>+y*>= 5 at

P and Q. If 0 be the angle between the normals at
these points, then value of tan 0 is

r r-1
-1 r )’

r € N. Ifvalue of det(M ) + det(M,) + det(M;) +
e tdet(My07) = (k)2, then value ofk is .
1 -1 1

8. Matrix M, isdefinedas M, = [

8. LetA=|2 1 -3} and
1 1 1
4 2 2
(10)B=[-5 0 ol
1 -2 3

If B is the inverse of matrix A, then value of a is

85.

86.

7.

88.

89.

The derivative of tan~'[(3x2 — 1)/(3x — x3)] with
respect to sin 1 [(x2 —1)/(x2+ 1)] is

If2a + 3b+ 6¢ = 0 and at least one root of the
equation ax? + bx + ¢ = 0 lies in the interval (m,
n), then value of m + n is .

IfZ, # 0 and Z, be two complex numbers such

Z

that Z—Z is a purely imaginary number, then
1

27,+3Z,|

27, -3Z,| '

Ifthe straight lines
x=1+s5,y=-3-As,z=1+As

and x= i,y =1+1¢,z =2—¢, with parameters
s and ¢ respectively, are co-planar, then value of
Als

A and B are two independent events. The prob-
ability that both A and B occur is 1/6 and the
probability that neither of them occurs is 1/3.
The most probability of occurrence of A is

If X and Y are independent binomial variates

1 1
B(S,Ej and 3(7,5) ,then P (X +Y =3)is



L e e e e e e e o o o — — — — — — —— — — — -
1 3) 16 ) 31 @) 46 @) 61 3) 76 (1)
2 @) 17 ) 32 3) 47 Q) 62 @) 77 (1)
3 3) 18 3) 33 Q) 48 Q) 63 Q) 78 )
4 ) 19 (1) 34 @) 49 Q) 64 3) 79 3)
5 ) 20 (4) 35 ) 50 (1) 65 (1) 80 )
6 ) 21 ) 36 3) 51 | a87) | 66 @) 81 | (033)
7 3) 22 (2.68) 37 ) 52 | 582) | 67 @) 82 | (0.60)
8 3) 23 (900) 38 (1) 53 | 1.6 | 68 @) 83 | (2007)
9 @) 24 | 0125 | 39 @) 54 | 15 | 69 (1) 84 | (5.00)

10 3) 25 ) 40 3) 55 Q) 70 @) 85 | (1.50)

11 3) 26 (0.96) 41 ) 56 | 02 | 7 Q) 86 | (1.00)

12 ) 27 (110) 42 3) 57 ) 72 Q) 87 | (1.00)

13 3) 28 |12x10"%) 43 ) 58 | 022)| 73 (1) 88 | (2.00)

14 4 29 (1) 44 3) 59 3) 74 (1) 89 | (0.50)

15 ) 30 (200) 45 3) 60 | (12 | 75 3) 90 | (0.05)
Solutions

PHYSICS Taking limit from Oto L

1. (3) Consider a small element dx of radiusr,

r= 2R xR aL=Me 1 LI Mgl
L R Y| [2Rx | 2R| 3aR%Y
—+R
0
The equilibrium extended length of wire=L +
AL
dx} L
—L+ MgzL - L[1+l Mgz]
37rR°Y 37YR
L 2.2
M
v Mg
s . . 1 - 1,5 k
At equilibrium change in length of the wire EMV = EkL =v= i L
L
de _ f Mgdx . .
2R Momentum=M x v=Mx ,|—.L= kM .L
0 T TX+R Y M’ )




(3) The net force becomes zero at the mean

point. 6.
Therefore, linear momentum must be conserved.

S My =(MAm)v,

k [k
MA |— =M A
1\/; (M +m)d; m+ M

. ( . \/z )
o L MJ

- ANM =AM +m ;

ﬁ_ m+M
4 M

(2) The resultant gravitational force on each

particle provides the necessary centripetal force.
C

A

LN
N4

mv2/r =V (F2+ F2+ 2F2c0s 60°) =3 F
Butr= (V3 L/2) x (2/3)=LA3

mv2\3/L=\3GM?/* = v=\(GM/L) 8

(4) Let the charges on spheres of radii r and R
be q; and q, respectively. Then, Q = q;+q,.
The potential at the centre will be :

1
= _(ﬂ_,_q_z)
4neg r R

As surface densities are equal, hence

o 1 _ % orq,=q R_2
dnr®  4nR? 2 2

I R 1
- — g S —xLa4r
v 4me, a rz) 4ne, 12 )

RZ
NOW»Q1+q2:Q0rQ1+q1 _2:Q
r

G Q(R+rj

; [
> RZ+r? 4me R2 4,2

2 vg= \/V2 +v2 +2v% cosO

~
%

= 2V2(1+COS6) :2vcos%

(3) Magnetic moment of the hydrogen atom,
when the electron is in n™ excited state, i.e.,

n'=(mn+1)

As magnetic moment M, =1 A =i (Tcrf)

m2265

i = \/ =
n
4gin’h’

n’h? 1
r]"l = k =
4m*kzme? dn e,

Solving we get magnetic moment of the hydrogen
atom for n™ excited state

M. - (i)ﬂ
2m ) 2w

(3) Speed on reaching ground

v= \/uz +2gh

Now, v=u+at u

= u2+2gh:—u+gt I

Time taken to reach highest H

pointis t =—, I
g

3 u+\lu2 +2gH  nu

= t=———————=— (from question)
g

= 2gH=n(n-2)u?
(4) Consider a shell of thickness (dr) and of

radii (7) and the temperature of inner and outer
surfaces of this shell be 7, (T—d7)

d
7? = rate of flow of heat through it



4
dQ 1
——— |=—47K[T, -T 13.
or d_Q_ —4T[Kl"1r2(T2 —]])
dt (n=n)
O,  nn
dt  (n-n)
he
10. (3) InX-raytube, A, =—
eV
he
In Ay, —In( ) InV
e
Clearly, log A, versus log V graph 14
slope is negative hence option (3) correctly
depicts.
11.  (3) Letr bethe internal resistance of the cell.
Terminal potential difference (V) < EMF of a cell
15.
®.
E- E-
V=E-Iror r=—V= (—v) R
I \Y%
2. Q) dh

KA[(T —dT)-T] —KAdT
dr dr
dT
= ArKP S L a2
Y o (¢ A=4nrv)

T—-dT

dr

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

1) )
Then, [d—Q) j L= —ank j dT
dt 2

7

Let the rate of falling water level be 0
t

dt = —%dh
a“\2gh

[ velocity of efflux of

liquid v=\2gh]

Integrating both sides

[di = 2

0 \/775011

; A hl/Z
[t]o o \/ET“’2 l:l/_ZL

S
na’ g

3 B due to AOB and COD are L to each

=2 5 5
other. Hence, net B =B{ + B3
B= 212 +13)"2 (L toplane ABCD)
2ma
A
C ) C

1

1
(4) Atresonance Lo= Co @7 Jic

Current through circuit i = X

Power dissipated at Resonance = iR

@) x=ar and y=ps

dy 2
== =3B¢
and v, i B

\/v +v \/9(1 +932t4



16.

17.

18.

19.

20.

=3ta? +p2
D 65x107/

¥)) B:)\‘_:MX1:065X104
2d 1073

=(0.65 mm

The distance between fifth bright fringe from
third dark fringe=2.5 =2.5x.65

=1.63mm.

(2) Graph [A] is for material used for making
permanent magnets (high coercivity)

Graph [B] is for making electromagnets and
transformers.

(3) This graph suggest that when
u=—fv=+ o

A v (cm)

~ u (cm)

When the object is moved further away from the
lens, v decreases but remains positive. When u
isat—oc, v=f.

This is how image formation takes place for
different positions of the object in case of a
convex lens.

1
(1) U= ECV2

From this, we get U oc V2

I
(4) From figure [} = 1 and

21.

22.

l2= 64 1 T 16
B!
91/64
31/64
Ci\\
By using
2 2
Imax _ Il _ 16 _ ﬁ

(2) Acceleration when there is no friction is a =
gsinO and acceleration when fiiction is there is
a'=(gsin O —ugcos 0)

We know that s =ut + %atz, under condition of

u=0, gives, t ="(2s/a).

Therefore, t/t="(a/a").

For our case we get n="\[g sin 0/(g sin 6 —pg cos
0)]

=n?=gsin0/(gsin® —pgcos0) =1/(1-p
cot 0)

But 6=45°

=cot0=1..n*=1/1-p) or u=1-(1/n?)
(2.68) Wavelength of monochromatic green light
=55%10cm

I v = Power

ntensity [ = Arca
100><(3/100) 3 5

a 475(5)2 1007

Now, half of this intensity (I) belongs to electric
field and half of that to magnetic field, therefore,

I 1 21
—:—80E0C or E,= |[——
2 4 07 4e,C



23.

24.

25.

2x(3nj
100

(lgjx(3><108)
4tx9x10
= —x30 J7.
Eg=2.68V/m
(900) We know that
—l—T—2 300-250 50 1
T T 3000 300 6
or o1 Q1 Q=750
Q 6 Q
Q,=6Q, ~4500
= —5Q; =—-4500 = Q; =900 Cal

ﬁ ~ ~
(0.125) E =E,i+2E,]

Given, Ej =100N/c

- ~ ~
So, E =100i +200]

Radius of circular surface = 0.02 m

Area= T’ = %x 0.02x0.02
—1.25x1031m? [Loop is parallel to Y-Z plane]
Now, flux (¢p) =EA cosf

- (100i+2ooj).1.25x10‘3icose° [0=0°]

=125x 103 Nm?/c
=0.125 Nm?/c
(2) Kinetic energy of each molecule,

3
KE.=—KgT
7 B

In the given problem,
Temperature, T=0°C=273 K
Height attained by the gas molecule, h = ?

3 819K
K.E.=ZKg(273)=

i (273 =22
K.E.=PE.

26.

27.

28

29.

30.

819K

= Mgh

819Ky
2Mg
No. of electrons reaching the

or h=

(0.96)
collector,

96

ne =—x10'" =0.96x10'°
100

ng xXe
t

Emitter current, I =

ncxe

Collector current, | c=
t

.. Current transfer ratio,

oy X _nc _0.96x10"
I; ng 1010

(110) ygse = Ny +(n=1) xd

= 3n=n+(56-1)x4

or 2n=55x4 = n=110Hz

(1.2 x 10'2) The critical frequency of a sky wave

=0.96

for reflection from a layer of atmosphere is given
by f. = 9(Nmax)l/2

=10x10° =9(N ., )"/?

2
6
= Ny :{10210 ] =12x102m3

(1) 30 Divisions of vernier scale coincide with
29 divisions of main scales

29
Therefore 1 V.S.D= %MSD
Least count =1 MSD — 1VSD

=1MSD ~ 2 MSD
30
1

= —MSD
30

1
=3—0><05°—1m1nute

(200) After 8 sec., the counting rate falls to

100 1 _(1

4
——=—=| —| thPart;
1600 16 (2



Time period = % sec. = 2 sec.

Therefore, after 6 seconds, the counting rate
3
should be [%] th part of 1600, i.e.

éxmoo:zoo_

3l. (4) For Lyman series (shortest wavelength)
n=1,n,= oo
1_g [L_LJ
A nt o on
:>l:12R L :l:R
A 1 o A
Longest wavelength = 1% line
n,=3,n,=4
Lpe(ld)sl
A 3 4) & 3
R=1
A
1
LR U -
A 36 A 364 7
2. 3 k= ! L T ! T
AN A
1 1 1 12"
ktO'S B 1 n-1 n-1 n-1
“1ra, Ay n-1/ A
- 2 .
i 1 1 1 1|8
0.875 = - =
n-1 (Aojn—l A3—1 n-1 Aon—l
8

33.

35.

36.

37.

38.

39.

41.

(2) NH,CONH, +NH,-NH, —,
NH,NHCONH, +NH,

(Semicarbazide)

1 2 3
) H2(|J - (|:H - $H2
CNCN CN

1,2,3-propanetricarbonitrile

(1) Thelinking ofidentical atoms with each other
to form long chains is called catenation. However,
this property decreases from carbon to lead.
Decrease of this property is associated with M-
M bond energy which decreases from carbon to
lead.

(3) Polyacrylonitrile (PAN), acrilan or orlon

CN CN
| |
nCH,= CH——> (CH, —CH},
Acrylonitrile Orlon

It is hard used in preparing cloths, carpets etc.

@) 3Mg+N, —25>Mg;Ny;
X Y

Mg;3N, + 6H,0——3Mg(OH), +2NH; |

Colourless

CUSO4 + 4NH3 —)[CU(NH3)4]SO4
Blue complex

() Molecules of a polymer, being large in size,
scatter light.

@) [Zn(NH,),]*,Ni(CO),and [Cd(CN),]* all
form tetrahedral structures where the central atom
uses sp° hybridisation.

Whereas [Cu(NH,),]*" uses spd hybridisation
and forms square planar structure. Although Cu
should use both tetrahedral (sp?) and square
planar (sp’d) hybridisations but the later one is
confirmed through X-ray analysis.

(3) Diallyl ether has double bond which shows
addition reaction with KMnO, (changeits colour)
while di-n-propyl ether does not react with
KMnO,,.

(2) Mn?" (3d°) is more stable then Mn3* (3d%).
due to half filled orbitals.



42.  (3) Pure ClO, is obtained by passing dry CI,

over AgClO, at90°C.
2AgC10; +Cly (dry) —2C
2AgCl1+2Cl0, +0,

43. (1) Whenever dehydration can produce two
different alkenes, major product is formed
according to Saytzeff rule i.e. more substituted
alkene (alkene having lesser number of
hydrogen atoms on the two doubly bonded
carbon atoms) is the major product.

Cotls —CH, —CH-— CH —CH, e o804

OH CH,

H H H CH(CH,),
Se=c( + c=c{
VAN VAN

C4H? CH(CH;),  C.H! H
cis trans

(minor) (major)

4. ) [2n(POy), |==32r"" +4P0,"

3S 4S
K,,=(3S)’ (48)*
=27S3%x2568*
=691287.
1/7
6912
/\)j\ _ NaOH, Hy0
45 ()
Butanal
i
/\/\(C\H LiCu(CH3)2
H,0
CyH;
CH; O
LiAlH 4
H H,O
CyH;s

CH,
5 ,
6 y 3 OH
C,H;s

2-Ethyl-3 methyl-1-hexanol

46. (4) As>" and Cd?' are the radicals of group II,
whereas Ni?" and Zn?" are the radicals of group
I'V. The solubility product of group IV radicals is
higher as compared to group II. NH,OH
increases the ionisation of H,S by removing H*
of H,S as unionisable water.

H,S —= 2H"+8%;
H*+OH ——H,0
Thus, excess of sulphide ions are present which
leads to the precipitation of all the four ions.
Note : HCI decreases ionisation of H,S whereas
NH,OH increases the ionisation of H,S.

47. (2) Thereaction proceed through Markownikoff’s
rule by ionic mechanism. The initial carbonium
+

ion (CH3CH, CH,) rearrange into more stable

+
(CH5 CHCH3) carbonium ion.

4. )

reduction
A B
(C,H3N)

HNO,

C,H,0H

Carbylamine reaction Offensive smell ( C)
Given reactions indicate that B has 1°NH, group,
and thus A, C,H;N, should be CH;C=N.

Hence C should be CH CH2NC

CH,C = waHSCHZNH2
A
s CH3CH2N 2c

49. (2) Of'the two possible carbocations, benzyhc
type (II) is more stable than the I.

+
CH3CHCH2—©— OH
+
CH,;CH,CH —@— OH

hence bromination occurs on 3™ C atom



50. (1)

CH2

CH+

Diel’s- Alder reaction

CH2

alc KOH
T HBr

Tetralin (C)

®)

—2H, | pd

Naphthalene

51 (187) For H,(g) + O,(g2) ——> H,0,()

AH®(H,0,,1) = A H;°+

=) (5
=285+ | |- |

=-187 kJ/mol
52. (5.82) The volume of the unit cell
=(2.88A)=23.9x10%cm’
The volume of 100 g of the metal

om_100
p 720 om

Number of unit cells in this volume
. 139cm’
©23.9x10*em’
53. (1.6) W,=4g, V=1000mL=1L,
n=6.0x 10*atm
T=300K, R=0.0821 Latm. K~ mol™!
=W, xRT/(M,V)
5 M, =4x0.0821 x 300/ (6x 10714 x 1)
=1642x10*=1.6x10°

=5.82x10%

log1.837
54, (15) (1.50=1837, n=—2-2L 1 5
logl.5

1

C
O

Ay Ay

35.

56.

57.

58.

59.

(2) Themaximum concentration of SO,* will

be same as the solubility of M,SO,, ;

Ifsolubilityis x mol L™!

M,SO, == 2M"+S0*

K, :4x3 therefore x = (K /4) 173

[SO 2 =x= (K /4) 3= [(3 2x 10747113
= 2 x 102 M

(02) MnO,, + 5Fe?* + 8H* — 5Fe*" + Mn?* +

4H,0

In the above reaction 1 mole of MnOj, reacts

with 5 mole of Fe?".

or 1 mole of Fe?* reacts with 0.2 mole of MnOj.

4 2 mL of 1 M NaCl contains

NaCl = =2 mmole Thus 500 mL of As,S,

1000
sol require NaCl for complete coagulation =2 m
mole
Hence 1 L, i.e., 1000 mL of the sol require NaCl
for complete coagulation =4 m mole
Therefore, flocculation value of NaCl =4.
(0.22) WhenpH=14
[H]=10"1

w o 10"m
[H*] 10"%m

=1m

[OH ] =

K,= [Cu’"][OH ]? =107"

0—19
[Cu*']=——
[OH ]

The half cell reaction

=107"

Cu’* +2¢”—Cu

0.0591 1

E=E°- og
2 [Cu?*]

0.059 1
log i
10~
) F = (Wtofmetal x 96500)/No of coulombs
~ (22.2x96500)
(2x5x60x% 60)

Oxidation no. of metal = ﬂ =13
59.5

=0.34—

5 =-022V

~59.5



MATHEMATICS ‘
5.

61.

62.

63.

(12) Total pressure of mixture of gases A,B & C
=10atm.

Partial pressure of
A= (No. of moles of A x 10)/ 10
or (No. of moles of Ax 10)/10=3

Hence, no. of moles of A=3 4.

.". Partial pressure of

B=(No. ofmoles of Bx10)/10

(since partial pressure of B = latm)

.. No.of moles of B=1

Now the no. of moles of C=10—(3+1)=6;
1 mole of C weighs =2 g.

. 6 mole of C will weigh=2 x 6=12

©)]
e —("C,+30C, 4 +30C, ,+"C, 3)
=M -(MC " C)+ (M Cog# 7 Chy)

+(nCr—1+nCr—2)+(ncr—2+ncr—3)
—_ n+4 Cr_n+1Cr _'_n-HCF1 _'_n+lcr71 +n+1 Cr72
:n+4cr_ n+2cr+n+2 Crfl
:n+4cr_ n+3Cr :n+3cr71
4 Leta'=a/(a—1),B'=p/(B-1)
= a= ao-1),p=BUE-1)
= l/a=(a'- /o, I/B=(B' - 1)/p'
Then equation whose roots are 1/a, 1/B, is
x2—(l/o+ 1/B)x + /o =0
= xX>—[(a'—Dlo'+(P-1)/Bx

+[(a =1 (B'-D]/o'p'=0

= alBC— (2008~ o+ B+ alB — (ol + B) + 1
=0
=bx’—(a+2b)x+a+b+1=0

) £(0)=cos?(cos 0)+sin>(sin 0) 6.

Now,put0=n/2 &0
f(O):cos21+0=c0521

f(n/2)=1+sin’1

Since, sin1>cos’ 1
[ sin®>cosO V E<6<£&1>£]
4 2 4

Now, seeing the options 1 + sin?1 is greater than
all other options.

(3) tanA/2,tanB/2, tanC/2 arein A.P.

= tanA/2 —tanB/2 =tanB/2 — tanC/2

sinA/2 sinB/2 sinB/2 sinC/2
= cosA/2 cosB/2 B cosB/2  cosC/2
= cos(C/2)sin(A/2 —B/2)
=cosA/2 sin (B/2-C/2)
= cosB—cos A =cosC—cosB

= 2cosB=cosA+cosC

=> secA, secB, secC are in H.P.
(1) Any tangent to the parabola y* = 4ax is

y=mx+ (1)

meets x?> = 4by where x>=4b (mx + ij
m

or mx?—4bm?x—4ab=0 -2

Ifthe line (1) be a tangent to the second parabola,
then roots of (2) must be equal. The condition
for this is

a
16b%m*+ 16abm=0 or m*= ——

b
B a 1/3_ a1/3
m=-ly) TTuA

Substituting this value of m in (1), we get

a1/3 v b1/3

y: ——X —_——
b1/3 a1/3

i.c. xal +yb!3 +a23 b3 = 0

which is the required equation of the common
tangent.

(4) Let the point of contact be (h,k); equation
of chord of contact is T=0

=xh+yk—12=0 .......... (1)
Equation of common chord C, - C, =0
= 5x-3y-10=0 .........(2)



67.

68.

XET/ ([1+@sinx ~D)(sinx—1)]
69.

70.

(1) and (2) represent the same line 71.

= h/5=k/(-3)=—12/(-10)

(2) Since, f'(x)=f(x), therefore, f(x) = ac*.
Since, f(0) =2, therefore, f(x)=2e*.

— h=6,k=-18/5 12 e _x
@ R={(xy):x,y e Nandx?—4xy+3y2=0} Pute* =1, - dt= e dx
Now, x2—4xy +3y>=0
= (x—y)(x—3y)=0 j— :>I——10g(3+8e )+C
x=y or x=3y

A OR={L1, G 12,2, 6,2, 3,3, > @ yTleosxosinx]
9,3),......} YA

ince (1, 1), (2, 2), (3, 3),...... are present in the
rselatio(n, ’thz;rgf(’)re)i{(is’ re)fiexive. P flx) = cos x g() = sinx
Since (3, 1) isan element of R but (1, 3) is not the |
element of R, therefore R is not symmetric [
Here(3,1) eRand(1,1) eR = (3,1)eR i .
(6,2) eRand(2,2) eR = (6,2) eR < 5 !
For all such (a, b) € R and (b, ¢) € R w4 w2
= (a,c) eR
Hence R is transitive.
(@) XET/6(4—33inx—200s2 x)l/(zsm b /4

Required area = 2 .[ (cos x —sin x) dx
0

sinx—1
(2sinx—1I)(sinx—1)
=e -12
(1) ' (x)=—12cos? x sin x— 30 cosx sin x —
12 cos x sin x =— 6 sin X cos X (cos X +2)

(Zcosx+1) 73

00 =0, forx=0, %, 2% x
(X)_ , I0r X = ,2’3’

i 2n
Clearly, f' (x)> 0 for 2 <X <T

b 2m
Andf'(x)<0;for0<x< By or EY <x<T

@ 1= J(;[sinn x cos”™* x dx
= J.(;tsin“ (- x).cos”™! (m - x)dx

2m+1

:—J-gsinnxcos XdX - _[=1=0

Similarly, one can show that

T
-[0 cos”™ xdx = 0

=2[sin x+ cos x]§/4

=2 {%— l} = (2& —2) sq. units

(1) Any vector (X, Y, z) can be represented as a
linear combination of three non coplanar vectors.

a”=x5+y5+26

But P is (3,2,1) =OP=33+2b+¢
Now if coordinate axis changes then the vector
is represented by

X(G@+b+8)+y(G-b+¢)+2(a+b-7)
=3i+2b+¢

Comparing coeff of 5,]3 &c, we get
X+y+z=3,x-y+z=2,x+y-z=1

On solving, we get

X==,y= Z:l

1
2772



74.

75.

76.

7.

78.

Hence the new co-ordinates of point P

31
arc 2’2’

(1) LetDRoftheline of intersection of the planes
bea, b, c

= a-2b—c=0 L. @)

and a+b+3¢=0 L. 2
Ivi A —

on solving, we get —=—=7

= a=-5kb=-4k,c=3k
Thus required eq" of line is
x-2 y-3 z-1
-5 -4 3
B) x+2=6= x =4, Its converse is
x=4 =>x+2=6ie.ifx=4thenx+2=6

(1) Since, X1 < X2 = f(Xl) < f(Xz) if

X1,X,--X, arein ascending order

= f(x1).f(x, ),-—-f(x,,) are also in ascending or-
der.

If M is the median along x, then f (M) is the
median along y

(1) The required event occurs if two sixes are
observed in the first seven throws and a six is
observed on the eighth throw. If p is the
probability that a six shows on the die, the
number of throws n is 7, and X is the number of
times a six is observed, then X ~B(7,p). Therefore
the required probability equals P(X = 2) times
the probability of getting a six on the eighth
throw, i.e., it equals

P I NN 1 : 5 : 1
cesom-ceo2 (2

_'G(0)
=
(2) Let us consider

5=a1;+a2}'+a31€ E=b1;+b2}+b3]€

E:C‘li+C2j+C3k

then as per question

7.

X(a1+b1) 7\(612+b2) 7\,(&3+b~;)
=| Ap A2b, A%b,
7\.6‘1 7\.6‘2 }\.C3
(ll a2 (13
:b1+cl b2+C2 b3+C3
by by by
al +b1 Clz +b2 a3 +b3
=4 py b, by
Cl Cz C3
a a as
:bl"rCl bz"rCz b3+C3
by by by
a a4y a3 a a a3
= 7\,4 b] b2 b3 = Cl C2 6'3
q & 4 by by b
=1t =-1
Hence A has no real values.
©)
| 1 1 1
+ +.. +
1+n(n+1) I+(n+1)(n+2)
1 !
B (1 +19) (n+ 20)
_1n+19 1n-1
= tan —t. —_—
n+21 n+l

:>tan_1 (%]Ftan_l [2;}4- ...... +
n" +n+l n”+3n+3

1 1
1+ (n+19) (n+20)

tan




80.

81.

82.

n+19_n—1

1 n+2l n+l
n+19 n-1

n+21 n+l
20
1 Y S
n“+20n+1
20
n?+20n+1
4) Given expansion can be written as

=tan

=tan

- tanS=

-1\
(XTJ (A=-x)" = (=) x" (1 —x)*
Total number of terms will be 2n + 1 which is

odd (--2n is always even)

2n+1+1

. Middle term = ={m+ 1) th

Now, T, ="C, (1) x"~"

2nCn-x2n_n om
So, — 7~

x".(-1)
Middle term is an odd term. So, n + 1 will be
odd.

So, n will be even.

c, (-1

~. Required answer is 2"C, .
11 17
24 22 et
3.5 3.11 3-17
T2 T
G-+ -9+ 10-7)010+7)
2.4 £.7 72.10°

(0.33) S=

38

=35=

!
S=~ =033
=973

(0.60) Solving 2x + y=3ie. y=3—2x and
4x2+y?=5, we get

42+ (3-2x)2=5 = 8x>— 12x+4=0

= 2X%-3x+1=0=>2x-1)(x-1)=0
1

1
X=—,
2

WhenXZI,y:3—2:1andwhenx:%,

83.

y=3-1=2
. . . 1
Points of intersection are P > 2 |and
Q(L, 1).

1
Equation of tangent at P [5, 2] is

1
4x (Ej +y(2)=5ie.2x+2y=5

Its slope=—1 .. Slope ofthe normal =1
Again, equation of tangentat Q (1, 1) is

4x(1)+y(1)=51ie.d4x+y=5

1
Its slope=—-4 .. Slope ofthe normal = 1
b3 ;
tan6=—4=i=—=06
L] 23
4) 4
(2007) det (M,) = ‘ 1 ‘=2r—1
2007 2007

D det (M) =2 r-2007
r=1 r=1

5 2007x2008 _ 507 = (20072
=k =k=2007
1 -1 1
(GO00)A=2 1 -3
111

Cofactors of various entries are
4,-5,1;2,0,-2;2,5,3

|A|=1x4+(=1)x=5+1x1=10
4 -5 1

CofactorMatrix € =2 0 -2
2 5 3



85.

86.

4 2 2
~AdjA=CT=|-5 0
1 -2 3
AdiA 1 > 2
AT=RAR s g s
|[A] 10
1 -2 3
Comparing , we get o =5
[ 3x% -1
(150) y = tan~!| 2= :
3x—-x
3
=T _tan~! 3X—x =T 3tan'x
2 3x?-1) 2
dy 3
dx  1+x?

.1 x2 -1 T - x? -1
u =Ssin 2— = ——CO0S 2_
x“ +1 2 x“ +1

b _
=——+2tan Tx
2

du 2
dx  1+x
dy dy/du 3

dx du/dx ~ =130

2

(1.00) Let fix) =ax? + bx +c¢

3 2
2= [0 =2+ 2

g(l):%+%+c:2a+3b+c:o

g(0)=0=g(l)
.. g(x) is continuous apply Rolle’s theorem

= g(x) =0 for some value x € (0,1)

:g‘(x):f(x):ax2+bx+c=0
hasaroot in (0, 1)=(m, n)
= m+n=1.

87.

88.

89.

(1.00)Letz,=1+iandz,=1—-i

2 1= (=)(1-i)
i 140 (1+)(1-i)

24322
2z 43zy Z

2z -3z,

221 + 322

_‘ 2-3i
2+3i

_‘ 2-3i
2+3i

221—322
. _lal
|z |

(2.00) The given lines are

2]

2

y+3 z-1
= —= =8 e 1
e (1)
z—

x—1

2

and 2x=y-1= =t .. 2

-1
The lines are coplanar, if

0-(-1) —1-3 —2-(-1)
1 -\ A =0
1 1 -1
2

1 -5 -1

Cy —> Cy +C3; 1 0 Al=0

Lo o
2

35(—1—%):0:>k:—2

= |A|=2
(0.50) Since A and B are two independent events

P(ANB)="P(A) P(B)

2PMH®F%@mmJD



and P (neither of Anor B)= P (AUB) =

:>P(AUB)=1—P(AUB)=1—%= 3

We know that
P(AUB)=P(A)+P(B)-P(ANB)

=

W | N

=P(A)+P(B) —é

2 1 5
= PA)+PB)=—+—=—
(A)+P(B) 3 6 6

5
= P& = [fom ()]

O
6P(A)

= 6[P(A)]P-5P(A)+1=0

= (2P(A)-1)(3P(A)-1)=0

11
= PA)=—,—
(A) >3

2

1

3

1
(005) B(S’Ej =>n= Sap =

1
.. Most P(A) = 3

1
21
1 1
2 2

B(7,%\J:>n:7,p:—’q:_

Since X and Y are independent events
=>X+Y=3
=X=0,Y=3X=1,Y=2;X=2,Y=1;X
=0,Y=3
LPX+Y=3)

5
1 7 5 7
el o (3] (2] o2
\2 2 2) 202
N
+5C2(5) 7C1(

T1024

0.05

1
2

Jo

1
2

o

1
2

)7
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