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MHT-CET

General Instructions

This question booklet contains 150 Multiple Choice Questions (MCQs).

Section-A: Physics & Chemistry - 50 Questions each and

Section-B: Mathematics - 50 Questions.

Choice and sequence for attempting questions will be as per the convenience of the candidate.

Read each question carefully.

Determine the one correct answer out of the four available options given for each question.

Each question with correct response shall be awarded one (1) mark. There shall be no negative marking.
No mark shall be granted for marking two or more answers of same question, scratching or overwriting.
Duration of paper is 3 Hours.
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PHYSICS wavelength of light used is 5000A, then the
distance between the first minimum on either side
of the central maximum 1s (9 1s small and

The frequencies for series limit of Balmer and
Paschen series respectively are v’ and “v,”. If

frequency of first line of Balmer series is ‘v,’ measure:d In radian) :
then the relation between “v’, “v.” and ‘v’ is (@) 10"m (b) 100 m|
(@) ViV, =V (b) v, +Vv,=v, | (© 2>dom @ 2>0m
© v.+v.=v @) v.—v.=2¥ 6. Inseries LCR circuit R= 18 Q and impedance is 33
I 2 3 I 3 | . .
When three capacitors of equal capacities are (2 An rms voltage 220V 1s applied across the
connected in parallel and one of the same capacity circuit. The ture power consumed in AC circuit is
1s connected in series with 1ts combination. The _(3) 220w (b) 4{}0"»’ (ﬂ)_ 600w (d) SOOW
resultant capacity is 3.75uF. The capacityofeach 7-  Twoparallel P]_ﬂte alr capacitors of same capacity C
Capa_citor 1S are connected 1 seriestoa bﬂttﬂf}f’ ofemf E. Then
@ S5uF (b) 6uF (c) 7uF (d) 8pF one of the capacitors i1s completely filled with
Sensitivity of moving coil galvanometer 1s °S°. If dielectric material of constant K. The change in the
{ effective capacity of the series combination 1s
shunt of P th of the resistance of galvanometer Cl K =17 [ & =1
1s connected to moving coil galvanometer, its (a) 21 K+1 (b) ClK+1
sensitivity becomes : _ _ s
) ) S S £ S g o)
@5 O © 3 @ 5 © 2l%x-1 @ lk+1
Two unknown resistances are connected in two O+  Thepolarising angle for transparent medium 1s
gaps of a meter-bridge. The null point is obtained '0”and *v’ is the speediuﬁhght‘ - that medium.
at 40 cm from left end. A 30 Q resistance is Then relation between *0° and *v’ 1s
connected in series with the smaller of the two (c= velocity if light in air)
resistances, the null point shifts by 20 ¢m to the v V
right end. The value of smaller resistance in () is (a) O6=tan’ E (b) 8 =cot E

(@) 12 (b) 24 (¢) 36 (d) 48
In Fraunhofer diffraction pattern, slit width 1s v v
0.2 mm and screen is at 2 m away from the lens. If (c) O=sm'{ . (d) 0=cos'| .
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Two identical light waves having phase difference
‘90’ propagate in same direction.When they
superpose, the intensity of resultant wave 1s

proportional to
(a) cos’ 0 (b) cos? (3}

(c) cos? (g] (d) cos? (g}

For a transistor, o, and B .. are the current ratios,

Bs—04
then the value of ‘Id:[,-- B.:_-
@) 1 (b) 15 (¢ 2 (d) 25

A radioactive element has rate of disintegration
10,000 disintegrations per minute at a particular
instant. After four minutes i1t become 2500
disintegrations per minute. The decay constant

per minute 1S

(@) 0.2log2 (b) 0.5log2

(¢) 0.6log?2 (d) 0.8]og2

When the same monochromatic ray of light
travels through glass slab and through water,
the number of waves in glass slab of thickness
6¢cm 1s same as 1n water column of height 7em. If
refractive index of glass is 1.5, then refractive
index of water is

(@) 1.258 (b) 1.269 (¢) 1.286 (d) 1.310
If the electron in hydrogen atom jumps from
second Bohr orbit to ground state and difference
between energies of the two states 1s radiated in
the form of photons. If the work function of the
material is 4.2 eV, then stopping potential is

13.6
[Energy of electron in nth orbit=——— ¢eV]

7
@ 2V (b)) 4V (c) &V (d) &
The magnetic moment of electron due to orbital
motion 1s proportional to

(n = principal quantum numbers)

1 1
@—= ® - ©

H

Photodiode 1s a device
(a) which 1s always operated in reverse hias

(b) which is always operated in forward bias

(¢) 1n which photo curent 1s independent of
intensity of incident radiation

(d) which may be operated in forwad or revese
bias.

(d) n
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A wheel of moment of inertia 2 kg m?1s rotating
about an axis passing through centre and
perpendicular to its plane at a speed 60 rad/s.
Due to friction, it comes to rest in 5 minutes. The
angular momentum of the wheel three minutes
before 1t stops rotating is

(a) 24kgm?s (b) 48 kgm?/s

(c) 72kgm?’/s (d) 96 kgm?/s

The equation of the progressive wave 1s y =

[r x) T

T ———= |+ —

- \3 5/ 4]
and time in second. Which of the following 1s
correct?

(a) Velocityv=1.5m/s

(b) Amplitude 4 =3cm

(c) Frequencyf=0.2Hz

(d) Wavelength A=10m

Two spherical black bodies have radin ‘7’ and

‘r.)’. Their surface temperature are ‘7" and ‘T, If

3sin , where x and y are in metre

v

they radiate same power, then r_z 1S
1

7 I

a) o b) &

® T ® 7

T]' 2
o 1)

The closed and open organ pipes have same
length. When they are vibrating simultaneously
in first overtone, produce three beats. The lenght

of open pipe 1s made 3 rd and closed pipe 1s

madc threc times the original, the number of beats
produced will be

(a) 8 (b) 14 (¢) 17 (d) 20

A lift of mass ‘m’ 1s connected to a rope which 1s
moving upward with maximum acceleration “a’.
For maximum safe stress, the elastic limit of the
ropeis “1°. The minimum diameter of the rope 1s
(g = gravitational acceleration)

2m a) |2 Am nf_lz
o [ o [
_wrz(g—l—.-:x)_E _H’I(g+ﬂ)_i

() nl (d) 2nT
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A solid sphere of mass 2 kg is rolling on a
frictionless horizontal surface with velocity 6m/s.
It collides on the free end of an 1deal spring
whose other end is fixed. The maximum
compression produced in the spring will be
(Force constant of the spring =36 N/m)

(@) 14m (b) +/2.8m
(€) 14m (d) /0.7m

A flywheel at rest 1s to reach an angular velocity
of 24rad/s in 8 second with constant angular
acceleration. The total angle turned through
during this interval is

(@) 24rad (b) 48rad(c) 72rad (d) 96rad

Two uniform wires of the same material are
vibrating under the same tension. If the first
overtone of the first wire 1s equal to the second
overtone of the second wire and radius of the
first wire 1s the twice the radius of the second
wire, then the ratio of the lengths of the first wire
to second wire 1s

1 1 1 1
@3 ® 7 © 35 @ ¢

When one end of'the capillary is dipped in water,
the height of water column 1s ‘4’. The upward
force of 105 dyne due to surface tension 1s
balanced by the force due to the weight of water
column. The inner circumference of capillary 1s
(Surface tension of water = 7 X 1072 N/m)

(@ l5em (b) 2cm (¢) 25¢m (d) 3am
For a rigid diatomic molecule, universal gas
constant R =nC where ‘C,’ is the molar specific
heat at constant pressure and ‘#’ 1s a number.
Hence ‘n’1s equal to

(@) 02257 (b) 04 (c) 0.2857 (d) 0.3557
An 1ideal gas has pressure ‘p’ volume “V’ and
absolute temperature ‘T’. If ‘m” 1s the mass of
each molecules and ‘K’ 1s the Boltzmann
constant, then density of the gas 1s

(a) T (b) e (c) »T (d) T

A big water drop is formed by the combination of
‘n’ small water drops of equal radi1. The ratio of
the surface energy of ‘n’drops to the surface

energy of big drop 1s
@ rn:1 () n:1 © Jn:1 (@ Yn:l

The ratio of binding energy of a satellite at rest
on earth’s surface to the binding energy of a
satellite of same mass revolving around the earth

at a height 4 above the earth’s surface 1s
(R =radius of the earth).

pK
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2(R+ h) R+h

@ ® =
R+h

© % Gy

A particle performing SHM starts equilibrium
position and its time period 18 16 scconds. After
2 seconds 1ts velocity 1s T m/s. Amplitude of

’ 1
oscillation is (CDS 45° = \/E]
@ 2y2m (b) 4J2m
(c) Gm d) 8 \/ﬂ

In sonometer experiment, the string of length
‘L’ under tension wvibrates in second overtone

between two bridges. The amplitude of vibration
1S maximum at

L 2L 5L L I L
8 T3V b 77
Lk L L 5L
© %% @ 2%

The depth ‘d’ at which the value of acceleration

due to gravity becomes - times the value at the

earth’s surface 1s (R = radius of earth)

(2) d=R(ﬂ_]]

n—I1 n—1
(c) d=R [T] (d) d=FR° [T]

A particle is performing SHM starting extreme
position, graphical representation shows that
between displacement and acceleration there is
a phase difference of

(a) Orad (b) E rad
m
(c) ) rad (d) mrad

The fundamental frequency of an air column 1s a
pipe closed at one end 1s 100 Hz. If the same pipe

is open at both the ends, the frequencies
produced in Hz are

(a) 100,200, 300,400...

(b) 100,300, 500, 700...

(c) 200,300,400, 500...

(d) 200,400,600, 800
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Impedance

For a particle moving in vertical circle, the total
energy at different positions along the path

(a) 1s conserved

(b) increases

(¢) decreases

(d) may increase or decrease

A simple pendulum of length ‘L’ has mass ‘M
and it oscillates freely with amplitude

‘A’. At extreme position, i1ts potential energy 1s
(g=acceleration due to gravity)

MgA* MgA
@ = ® =

MgA? 2 Mo A2
© = @ =

On a photosensitive material when frequency of
incident radiation 18 increased by 30%, kinetic
energy of emitted photoelectrons increases from
0.4 eV. The work function of the surface 1s

(@) 1eV (b) 1.267eV

(c) 14eV (d) 1.8eV

Out of the following graphs, which graphs shows
the correct relation (graphical representation) for
LC parallel resonant circuit

A -
= -
T
5 I
O |
E |
= | N\
i |
|
—_— | >
0 Frequency Frequency
(1) (2)
A
E
=
ys
g-‘
gl / \ .
min
>
| Frequency Frequency
(3) (4)
(@) 1 (b) 2 (¢ 3 (d)

38.

According to de-Broglie hypothesis, the
wavelen gth associated with moving electron of
mass 7 ’is ‘A ’. Using mass energy relation and
Planck’s quantum theory, the wavelength
associated with photon is ‘A ’. If the energy (E) of
electron and phnton 1S same, ‘then relation between

‘lﬂ and ‘?up
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() A <X (b) A o<,
1
(c) hpnc Jh (d) kpcc l_

A parallel plate air capacity ‘C” farad, potential
‘V ¢ volt and energy ‘E’ joule. When the gap
between the plastes is completely filled with
dielectric

(@) both Vand £ increase

(b) both Vand E decrease

(c) V decrease, E increases

(d) Vincreases, E decrecase

Theresistivity of potentiometer wire is 40 x10~ chm -
metre and its area of cross- section is 8x10°m’.
If0.2 ampere current is flowing through the wire,
then the potential gradient of the wire 1s

(@) 107 V/m (b) 10”V/m

(c) 10°V/m (d) 10°V/m

A ceiling fan rotates about its own axis with some
angular velocity. When the fan 1s switched off

1
the angular velocity becomes (1] th of the

original in time ‘¢’ and ‘n’ revolutions are made
in that time. The number of revolutions made by
the fan during the time interval between switch
off and rest are (Angular retardation 1s uniform)

8n 16n 32n
@ % ® < © 5

15 15 @ 15
A disc of moment of inertia ‘7’ is rotating in
horizontal planc about an axis passing through
a centre and perpendicular to its plane with
constant angular speed ‘®.’. Another disc of
moment of inertia ‘7" having zero angular speed
is placed co-axially on a rotating disc. Now, both

the discs are rotating with constant angular

speed ‘@,’. The energy lost by the initial rotating

disc 1s
1] £ 4T, 1 5, |,

ﬂ.) ) 2 {1}1 ) | g ®

: 2| 11, | ® 211, —1, |
1[1-1] , 1 4L | 3

C W d QO

©) 3| LI, | @ 2| 1, +1, |

A particle performs linear SHM at a particular
instant, velocity of the particle 1s ‘&’ and
acceleration i1s a while at another instant velocity
is ‘v’ and acceleration is ‘B’ (0 <o < B). The
distance between the two position is

u’ —v? u +v°
@) o+ (0) o+
u’ —v’ u® + v
© 5T @ 5B
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The observer 1s moving with velocity ‘v’
towards the stationary source of sound and then
after crossing moves away from the source with
velocity ‘v,’. Assume that the medium through
which the sound waves travel 1s at rest. If v 1s
the velocity of sound and »n 1s the frequency
emitted by the source, then the difference
between apparent frequencies heard by the
observer 1is

Vv V

@ —t® O 2, @

A metal rod of length °L’ and cross-sectional area
‘A’ 18 heated through ‘7°C’. What 1s the force
required to prevent the expansion of the rod
lengthwise

2nv,

Y AaT Y AaT
@  (1-ar) ®)  (1+a7)
(1-aT) (1+aTl)

©) Vet @ Yaar

Two coils Pand ( are kept near each other. When
no current flows through coil P and current
increasc 1n coil O at the rate 10A/s, the emf 1n
coil Pis 15mV. When coil Q carries no current
and current of 1.8 A flows through coil P, the
magnetic flux linked with the coil O1s
@ 1.4mWb (b) 2.2mWb
(c) 2.7m Wb (d) 29mWb

In Young’s double experiment, in air interference
pattern second minimum is observed exactly in
front of one slit. The distance between the two
coherent source 1s ‘d ’ and the distance between
source and screen 1s ‘D’. The wavelength of light
source used 1s

d 2 d 2 d 2 d v

(a) =y (b) 5D (c) 55 (d) ain

In communication system, the process of
superimposing a low frequency signal on a high
frequency wave 1s know # as

(a) repeater (b) attenuation

(¢) modulation (d) demodulation

A bar magnet has length 3 cm, cross-sectional
area 2 cm® and magnetic moment 3 Am?*. The
intensity of magnetisation of bar magnet is

(@) 2x10°A/m (b) 3x10°A/m

(¢c) 4x10°A/m (d Sx10°A/m

The magnetic flux near the axis and inside the air
core solenoid of length 60cm carrying current ‘I’
1s 157 x 10~° Wh. Its magnctic moment will be
(cross-sectional area of a solenoid 1s very small
as compared to its length, L =47 % 10~ STunit)
(@) 0.25A (b) 050A(c) 0.75A (d) 1A
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CHEMISTRY

The work done during combustion of 9 x 10~ kg
of cthane, C,H,_ (g)at 300 K 1s

(GivenR=8.314 Jdeg',atomicmass C=12, H=1

(a) 6.236k] (b) —6.236KkJ

(c) 18.71kl (d) -18.71kl

What type of sugar molecule 1s present 1s DNA?

(a) D-3-deoxyribose (b) D-ribose

(c) D-2-deoxyribose (d) D-glucopyranose

The molality of solution containing 15.20 g of

urea, (molar mass = 60) dissolved in 150 g or

water 18

(@) 1.689 mol kg™ (b) 0.1689 mol kg™

(c) 05922molkg? (d) 0.2533 mol kg™

The acid, which contains both —OH and

—COOH groups 1s

(a) phthalic acid (b) adipicacid

(¢) glutaricacid (d) salicylicacid

Identify the compound, in which phosphorus

exists in the oxidation state of +1.

(a) Phosphonic acid (H,PO,)

(b) Phosphinic acid (H,PO,)

(c) Pyrophosphorus acid (H,P,O,)

(d) Orthophosphoric acid (H,PO,)

Identify the weakest oxidising agent among the

tollowing.

(@ Lit (b) Na' (¢) Cd* (d) L

The monomers used in preparation of dextron are

(a) lacticacid and glycolic acid

(b) 3-hydroxy butanoic acid and 3-hydroxy
pentanoic acid

(c) styrene and 1, 3-butadiene

(d) hexamethylenediamine and adipic acid

Which among the following compounds does

not act as reducing agent?

(@) HO (b) HS (c¢) HSe (d HTe

Which of the following processes 1s not used to

preserve the food?

(a) Irradiation (b) Addition of salts

(c) Addition of heat (d) Hydration

In case of substituted aniline the group which

decreases the basic strength 1s

(a) —OCH, (b) —CH,

(c) =NH, (d) -C.H,

(+2) 2-methylbutan-1-ol (-) 2-methylbutan-1-ol

have different values for which property?

(a) Boiling point (b) Relative density

(c) Refraction index (d) Specificrotation

Which among the following is not is mineral of

iron?

(a) Haematite

(c) Magnetite

(b) Magnesite
(d) Siderite
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Nitration of which among the following compounds

yields cyclonite?

(a) Formaldehyde

(b) Benzaldehyde

(¢) Urotropine

(d) Acetaldehyde ammonia

Calculate the work done during compression of

2 mol of an 1deal gas from a volume of 1m’ to

10 dm’ 300K against a pressure of 100 KPa.

(a) -99klJ (b) +99kJ

(¢) +22.98k] (d) —2298Kk]

Which element among the following does form

p1—pnt multiple bonds?

(a) Arscnic (b) Nitrogen

(¢) Phosphorus (d) Antimony

Which of the following statement(s) 1s/are

incorrect 1in case of Hofmann bromamide

degradation?

(a) Reaction is useful for decreasing length of
carbon chain by one carbon atom

(b) It gives tertiary amine

(¢) Itgives primaryamine

(d) Aqueous or alco. KOH 1s used with bromine

Which of the following statement (s) 1s/are

incorrect for pair of elements Zr-Hf ?

(a) Both possess same number of valence
electrons.

(b) Both have identical sizes.

(¢) Both have almost identical radii.

(d) Both of these belong to same period of
periodic table.

Aldehyde or ketones when treated with
C H,— NH-NH,, the product formed 1s

(a) semicarbazone (b) phenlhydrazone
(¢) hydrazone (d) oxime

Solubility of which among the following solids
in water changes slightly with temperature?

() KNO, (b) NaNO,

(¢) KBr (d) NaBr

What is the quantity of hydrogen gas liberated
when 46 g sodium reacts with excess ethanol?
(@) 24x10°kg (b) 2.0x107kg

(c) 40x10°kg (d) 2.4x10°kg
Iert-butyl methyl ether on treatment with
hydrogen 10dide 1n cold gives

(a) tert-butyl 10odide and methyl 10dide

(b) tert-butyl alcohol and methyl alcohol

(¢) tert=butyl alcohol and methyl 10dide

(d) terr-butyl 10dide and methyl alcohol
Name the process that 1s employed to refine
alummium.

(a) Hall’'s process (b) Mond process

(¢) Hoope’s process (d) Serperck’s process

73
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The colour and magnetic nature of manganate
ion (MnO,*) is

(a) green, paramagnetic

(b) purple, diamagnetic

(c) green,diamagnetic

(d) purple, paramagnetic

The osmotic pressure of solution containing
34.2 g of cane sugar (molar mass =342 g mol™) in
1L of solution at 20°C 1s (Given R =0.082 LL atm

K- mol™)
(a) 2.40atm (b) 3.6atm
(¢) 24atm (d) 0.0024 atm

In assigning R-S configuration, which among
the following groups has highest priority?

(a) —SOH (b) —COOH

(c) —CHO (d -CH,

Which of the following is used as antiseptic?
(@) Chloramphenicol (b) Bithional

(c) Cimetidine (d) Chlordiazepoxide
In preparation of sulphuric acid from sulphur
dioxide in lead chamber process. What substance
1s used as a catalyst?

(a) Manganese dioxide

(b) Vanadium pentoxide

(¢) Nitric oxide

(d) Raneynickel

The correct charge on and co-ordination number
of ‘Fe’ in K [Fe(CN), ] is

(@) +2,4 (b) +3,6 (¢) 2,6 (d) +3,3
Which among the following reactions is an
example of pseudo first order reaction?

(@) Inversion of cane sugar

(b) Decomposition of H,O,

(¢) Conversion of cyclopropane to propene
(d) Decomposition of N,O,

The amine, which reacts with p-toluenesulphonyl
chloride to give a clear solution, which on
acidification gives insoluble compound is

(a) CHNH (b) (CH,)NH

(©0 (CH),N (d) CHNHCH,
Which among the following equation represents
Arrhenius equation?

E, RT
(@ k=A4*% (b) k=Ae"™
A A
(€) k= T d k= RTIE,
e e

Which of the following compound will give
positive 1odoform test?

(@) Isopropyl alcohol

(b) Propionaldehyde

(c) Ethylphenyl ketone

(d) Benzyl alcohol
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The first law of thermodynamics for isothermal

process is
@ q=-W (b) AU=W
(c) AU=q, (d) AU=q,

The conversion of ethyl bromide using sodium
iodide and dry acetone, this reaction 1s know as
(a) Swartsreaction

(b) Finkelstein reaction

(¢) Sandmeyer reaction
(d) Stephen reaction

What 1s the hybridisation of carbon atoms in

fullerene?

@ sp2 () sp (© sp* (d) dsp’
What 1s the SI unit of conductivity?

@ Sm (b) Sm? (¢) Sm’ (d) Sm™
Which of the following in Baeyer’s reagent?
(@) AlkalineKMnO, (b) AcidicK Cr,O,
(¢) AlkalineNa Cr O, (d) MnO,

What 1s the chief constituent of pyrex glass?
@ BO, (b) S1I0, (¢) ALO, (d) NaO
Which of the following compounds has lowest
boiling point?

(a) mn=-butyl alcohol (b) Iso-butyl alcohol
(¢) Tert-butyl alcohol (d) Sec-butyl alcohol

Identify the invalid equation
(@) AH=2H oy =2H s
(b) AH=AU+pAV

(c) AH° = XH°

(rcaction)
(d) AH=AU+AnRT
The rate constant for a first order reaction 1s

7.0 x 10* s, Ifinitial concentration of reactant
15 0.080 M, what 1s the half life of reaction?

(product bonds) E (reactant bonds)

(@) 990s (b) 79.2s

(¢) 12375s (d) 10.10 x 107*s

The polymer used in making handles of cookers
and frying pans is

(a) bakelite (b) nylon-2-nylon=-6
(c) orlon (d) Polyvinyl chloride

93.
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Which halogen has the highest value of negative
electron gain enthalpy?

(a) Fluorine (b) Chlorine

(c) Bromine (d) Todine

What is the actual volume occupied by water
molecules present in 20 cm” of water?

(a) 20cm? (b) 10cm’

(c) 40cm’ (d) 2489cm?

Which of the following co-ordinate complexes if
an exception to EAN rule? (Given atomic number

Pt="738,Fe=26,Zn=30, Cu=29)

@ [PNH)J*  (b) [Fe(CN)J-

() [ZoNH)JP*  (d) [Cu(NH,),*
Which among the following equations
represents the reduction reaction taking place
in lead accumulator at positive electrode, while
1t 1s being used as a source of electrical energy?
(@) Pb — Pb* (b) Pb** — Pb

(c) Pb* —Pb (d) Pb*" — Pb*

For which among the following equimolar
aqueous solutions Van’t Hoff factor has the
lowest value?

(a) Aluminum chloride

(b) Potassium sulphate

(¢) Ammonium chloride

(d) Urea

The amino acid, which 1s basic in nature 1s

(a) histidine (b) tyrosine

(c) proline (d) waline

Which element among the following does not
form diatomic molecules?

(a) Argon (b) Oxygen

(¢) Nitrogen (d) Bromine

A molecule of stachyose contains how many
carbon atoms?

@ 6 () 12 (@ 18 (d 4

MATHEMATICS

The number of principal solutions of tan 20 = 11s

(@) one (b) two (c) three (d) four

The object function z = 4x, + 5x,, subject to

2x. 4%, 27,0450 15, x.53; x;; %.20has
minimum value at the point

(a) on X-axis

(b) on Y-axis

(c) atthe origin

(d) on the line parallel to X-axis

3.

4.

If z and z, are z-coordinates of the points of

trisection of the segment joining the points
A2, 1,4,),B(1,3,6), thenz +z =

(@) 1 (b) 4 () 5 (d) 10
The maximum value of
log x *
f(x)= p (x#0,x=1)1s
1 1
(@ e b - (© & @ =

c e



10.

11.

' x)=

I;Xtan“xdx=
n, 1 n_1
@ 775 ® 773
1 =m il
© 373 @ =773

The statement pattern (~ p A q) 1s logically
cquivalcnt to
@ (Pvgv-p (0 (pveAa-p

© (PArq—>p (d (pvq —>p
If g(x) is the inverse function of f (x) and

T ,then g’ (x)1s

(b) 1-[g()]*
1

(d) 1+|:g(;15:):|4

1+ x

(@ 1+[g@)]

(© 1+

1 0 0]
The inverse of the matrix 330 1S
5 2 -1
1_-3 0 0] 1_-3 0 0
=13 1 O ——| 3 =1
@ 3 b)) 13
9 2 -3 -9 2 3
1' 0 O] 1'—3 0 O]
—|3 -1 0|, —|-3 -1
) 3 d 3
-9 -2 3 -9 2 3
I 1

I —_ =l + e
If JQ-ledx o sin™ (Bx) c,thenﬂ:-l-ﬁ—

; 7 19 d 9

@ ® 5 © 5 @ 3
0(0,0), A(1, 2), B(3, 4) are the vertices of AOAB
The joint equation of the altitude and median
drawn from O 1s

@) x*+7xy—y*=0 (b) x*+7xy+y=0

(¢) 3x°—xy-2y*=0 (d) 3x*+xy—2v*=0

1

o[
fan| —+x
[4 )

= K for x =0 continuous at x= 0, then K =7?

(@) e (b) e () e (d &7

If the function f(x) = forx#0is

12.

13.

14.

15.

16.

" collegebatch o

10 0|
For a invertible matrix 4 if A(adj4)= 0 101’
then | A |= - -
(@) 100 (b) =100 (¢) 10 (d) -10

The solution of the differential equation ——

dx
=tan i 18
X X
(a) Eﬂﬂ(i_) =CX (b) sin (f} =cX

(c) ms(lJ =cy (d) sin [2] =cy

X X
In AABC, ifsin® A+ sin?B =sin? Cand ((AB) = 10,

then the maximum value of the area of A AB(C 1s

(@) 50 b) 1042
© 25 d) 25V2
Ifx=1(t) and y = g (t) are differentiable functions

d’y .
of t, then dx{ 1S

S (0).g"(1)—-g@)./ ")

() FOF
S'().g"@)—g'@).f"{)
(b) [f '(f)]z
© g'@).f"@)—f'(t).g" ()
FAG)
(d) g0).f"O+f ;(I)-g "(¢)
| /'(@)]

The equation of line equality inclined to
coordinate axes and passing through (—3,2,-5 ) 1s

x+3 y—-2 z+5
11 1
X432 Y—<L D=
&) T T

x+3 y—-2 z+)5
© 7 1

(a)

q X¥3 2=y Z+)
(@) = 1 -1




17,

18.

19.

20.

21.

22,

23.

24,

25.

26.

]

m Tt
[f J,’ log cos x dx = > log (2] then

E log sec dx=

1 |
() glog (5] (b) 1-— glog [5)
T 1 i’
() 1+ 3 1ng(§) (d) > log2

A boy tosses fair coin 3 times. Ifhe gets 2 X for X
heads, then his expected gain equals to............

3
@1 ® 5 ©3 @4
Which of the following statement pattern 18 a
tautology?
@ pv(@—rp) (b) ~q—~p

© @—=p)v(~p<>q)d) pA~p
If the angle between the planes

r.(mi—j+2f£)+3=0and

# & @ LT
r.(2i-mj—k)—5=01s -, thenm=

3
(a) 2 (b) £3 (c) 3 (d) =2
If the origin and the points P(2, 3, 4), Q(1, 2, 3)
and R(x, y, z) are coplanar, then
@ x—2y—z=0 (b) x+2y+z=0
(¢) x-2y+z=0 (d) 2x-2y+z=0
If lines represented by equation px°— gy°=0 are
distinct, then
(@ pq>0 (b) pq<0
(©) pq=0 (d ptq=0
Let (0 PORS be a quadrilateral. If M and N are
the mid-points of the sides PO and RS
respectively, then PS + QR =
(@ 3MN (b) 4MN (¢) 3MN (d) 2NM
If slopes of lines represented by Ax?+ Sxy + y”
=0 differby 1, then k=
@ 2 (b 3 (© 6 (d 8
If vector r with dc’s [, m, n 1s equally inclined to

the coordinate axes, then the total number of
such vectorse 1s

@ 4 (b)) 6 () 8

: dx =At “E
x3+4)(x2+9) SAER2

(d) 2

If |
(

X

+ Btan™ (5] +C,thenA-B=

27.

28.

9.

30.

31.

32.

33.

@ collegebatch con

1 R T
@ ¢ O 35 © 55 @ ¢
If cand 3 are roots of the equation x> + 5[x|— 6 =0,
then the value of | tan™ a0 —tan™' {3 is

n " P
(a) 5 (b) (c) m d)
] ]
Ilx —a [f—;),y = u(“‘;) , where ¢ 15 the
ter, th Y

parameter, then — = =

Y - = y
@ BTy ¥y W

The point on the curve y = /x -1, where the

tangent is perpendicular to the line 2x+y—5=01s
(G) (25 l) (d) (5 1 _2)

If‘I,E_idx = ANx* —12x+35 +log |x| - 6

+Jx* =12x+35 +C|, then A=

@ -1 ®
© 5 @ 1

Atrandom variable X ~ B(n, p), if values of mean
and variance of X are 18 and 12 respectively,
then total number of possible values of X are
(@) %4 (b) 5 (¢) 12 (d) 18
The area of the region bounded by the lines
y=2x+1,y=3x+landx=41s

_ 121 _
(a) 16squnit (b) KN sq unit
121 _ _
(c) 54 unit (d) 8squnit

A box contains 6 pens, 2 of which are defective.
Two pens are taken randomly from the box. If r.v.
X : number of defective pens obtained, then
standard deviation of X —

4

(a) =+ 35 (b) 3
16 B

(C) 45 (d) 3\/5



34.

39

36.

37.

38.

39.

40.

41.

42.

43.

[fthe volume of spherical ball is increasing at
the rate of 4w cm?/s, then the rate of change of
its surface area when the volume is 2887w cm’, is

4
(a) —mom?/s (b) —mcm?/s

3 3
(¢) 4mcm?/s 5 (d) 2mcm?/s
Iff(x)=1log (sec’ x)*" *forx #0=K forx=0
18 continuous at x =0, then K 1s
@ e’ (b)) 1 (c) e (d O
[f ¢ denotes the contradiction, then dual of the
compound statement ~ p A (g v ¢) 18
@ ~pvignib) (b) ~palgvi)
©) pv(~gvi) d ~pvignac)
The differential equation of all parabolas whose
axis is Y -axis, 18

d’y dy d*y dy
———=0 + 0
(H') xdxi [ix (b) xdxz dx
d” d'y dy
—y=0 D
© a7 @ dx’>  dx
]2 [x]dx=..............., where [x] is greatest integer
function.
(@) 3 ® 0 (¢ 2 (d) 1

The objective function of LPP defined over the
convex set attains 1t optimum value at

(a) atleast two of the corner points

(b) all the corner points

(c) atleast one of the corner points

(d) None of the corner points

a 14 -1
. 212 3 1
Ifthe inverse of the matrix
6 2 3
does not exist, then the value of ct 1s
@ 1 b -1 (@© 0 (d) -2

Iffx)=xforx <0 =0forx>0,thenf(x)atx=01s
(a) continuous but not differentiable

(b) not continuous but differentiable

(¢) continuous and differentiable

(d) not continuous and not differentiable

The equation of plane through (-1, 1, 2), whose

normal makes equal acute angles with coordinate
axes 1s

@ rG(+j+k)=2 ) r-(+j+k)=6

© r-(3i-3j+3k)=2 () r-(i—-j+k)=3
Probability that a person will develop immunity
after vaccinations is 0.8. if & people are given the
vaccine, then probability that all develop
Immunity 1s =

44.

45.

46.

47.

49.

30.

" collegebatch o

@ 0.2y (b) 08"
) | (d) *C,(0.2)(0.8)

Ifthe distance of points 2 + 33’ + Ak from the plane
r-(3i+2j+6Kk) = 13is 5units, then A=

17 17
(3') y 3 (b) y 3
17 17
() —6,—? (d) -6, 3
The value of cos™ (Ent(gn +cos™ (sin [2—;)}5
2 oox
@ 5 o 3
i
© = @ =

The particular solution of the differential
equationxdy +2y dx=0, whenx =12, y=11s

(@) xy=4 (b) xy=4

(©) xy’=4 (d x)y"=4
AABChasverticesat A=(2,3,5),B=(-1,3,2)
and C = (A, 5, w). If the median through A4 i1s
equally inclined to the axes, then the values of A
and u respectively are

(@) 10,7 (b) 9,10

(c) 7.9 d 7,10

For the following distribution function F (x) of a rv.x.

X 1 2 3 d 5 |6

F(x)102]1037[0481062085]|1
PB3<x<))=
(@) 048 (b) 037 (¢) 027 (d) 147
Thel x—1 y+1 z-1 q
e lines g B o g an
x-3 y—k =z
{ 2 1 intersecteach other at point
(ﬁ) (_25 _4: 5) (b) (_21_4: _5 )
Jsech e
cosecx
& #
(a) sec x+c (b) sec x+c
8 7
© ser.:ﬁerc @ sec9x+c
6 9
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NSWER KEYS & SOLUTION
(MHT-CET 2017)

E Answer KEYS |

SECTION-A
PHYSICS
1 (@) ) 6 [(d) |11 ]|(b)[16]() |21 |(b)|26|(@) [31[(c)[36][(Db) |41 [(c) |46 (c)
2 (@ | 7 |(@[12]|@©) |17 | |22 |(d) |27 |(d) |32 |({d)|37|(d) |42 () | 47 | (c)
3 c) | 8 13 1(c) | 18| (c 23 |(a) {28 () |33 |(d)| 38 |(a) |43 |(a) | 48 | (c
s ]9 [ m[1afd]19]© [24]@ [29]|@)[34[@ [39][)[44 [@) |49 ] W)
5 |(b) |10 [(a) |15 ]|(@) |20 |(b) | 25 |(c) | 30 ]|(d)[35]|(a) |40 ]|(b)| 45 |(b) | 50 | (c)
CHEMISTRY
51| (c)| 56| (@ |61 ]|d]|66|MB)|T1]|d)|T6]((Mb)|81|()| 8 |(Md)|91|@)| 96| (d)
52| ()57 |(@]|62]|Mb)|67|(d]|72] )| 77| )|[82]|@)]|87T]|@]92]| ()] 97| ()
53 (@) | 58| @ |63|@]|68|MBY]|T73|@ |78]|(b)|[83|@)]|88|Mb)|93|[((b)| 98] (a
54 | (d)| 59 |(d)| 64 |(b)|69|(d)]| 74| (@)| 79| (a)|[ 84 |(b)]| 89| (c)]| 94 | (b) | 99 | (a)
55 [((b)| 60 |(d)]| 65| (b)| 70| (Mb)|75]|(a)| 80 |(a)| 85| ()90 | (c)| 95| (d)|[100] (d)
SECTION-B
MATHEMATICS
1 [(b)[ 6 [(b)|11 ]| ()|16]| ()| 21| (c)| 26| (a)| 31 |(b)|36]|(a)]| 41 | (a) | 46 | (b)
2 (@) 7 @121 @17]1d 22 ]|]@) (27| @ [32[d]|37]|@]|42 (@) [47 | @)
3 |(d)]| 8 |(b)|13 | ()| 18| (c)| 23 |(c) |28 |(c)|[33|(d)|38]|@)| 43 | (b) | 48 | (b)
4 |b)|[ 9 [@][14]©)]|]19] ()| 24]|()|[29]|(c)|[34]|@)]|39]|(c)| 44| (a)| 49 | (b)
S5 ()10 | d)]|15| @) |20]|(c)|[25] ()| 30| (d)|35]|(b)|40 |(d)]| 45| (a) | 50 | (b)

PHYSICS

—
%

A
oy
:)-

L Py = Rc( 2

1. (@ Usingv=n

..(11)
From egs. (1) and (11),

oy —V3 =4 = Vi — Vo =V3
2. (@) Netcapacitance between 4 and B
C'=C+C+C=3C

f-L)o



0
w

B
&

eneepy ;}
@

C.
|{':
C

L

1— 375 uF—P‘i
Net capacitance between 4 and D
ACxC  3C
“a=3crc 2
4Ceq  4x3.75
33

o C= =5.00 uF

G . .
() 5=~ (Given) A1)

G

n—1

From egs. (i) and (ii),

G G
g 1 = 8=n-1

n=8+1=9

And, S = .. (i)

Since, the range of galvanometer 1s
increased by 9 times, therefore its sensitivity

reduces to %

(b) From question, 1,=40cm, /,=60cm.
using principle of metre-bridge,
X Iy 40 2 |
R I, 60 3 )

When 30€2 resistance 1s connected 1n series

with the smaller of the two resistances
X+30 60 3
R 40 2
2(X +30)

= R==" (i)

From egs. (i) and (ii),
X 2
2(X+30J_3 gy -

3 2(X +30) 3
or, 9X=4X+120 =5X =120
s X =240

) Givend=02x10"m,D=2m
and A=5%x10""m

AD 5%107" %2 5x107

From B = =
02x10~2  107*

(d)

(a)

(b)

(b)

" collegebatch o

. B=510"m
Distance between 1st minima on either side

=5%x102 +5%x10° =10x10"> =10"%m
Given, R=18Q, Z=33Q, V__ =220V

A=5x10""m
Power consumed in an AC circuit
Curic. M
Z Z

'P = El'[llﬁ'fllllﬁ'cﬂgq) = Ellllﬁ'

R
[. msﬂp—g}

 220%220%18

33x33
Effective capacity of the series combination
of capacitors

| | S C
=—+—=—o0r1,0C =—
¢ C C 5 2
Effective capacity of the series combination
of capacitors with dielectric material

=20x20x2=800W

1 1 1 1 ll: 1]
= —+ £ =—|14+—
c, C KC’C, C| K
C CK

[Hl):(ﬂ’ﬂ)

or, Cz =

K
~. Change in effective capacitance

ﬁC:CZ_Cl

_ CK _C=C[ K 1]

(K+1) 2 [K+1 2
o1 || a1
:C —
C2E+1) | 2K+
Polarising angle, tan 0=
C
Also, M =—
SO, 7
or, GUtE}:E B={;u::.t_lE
C C

Resultant intensity for two coherent sources,

IR = I] ‘|‘12 +21{]1r112 Cﬂﬂq}
For two identical light waves, | =1, =1

2 2

. Ip=4lcos“— or, 1p o< cos™ —
R 7 e )



10.

11.

12.

13.

(2)

(b)

(c)

L
As we know, By, = —3
1— ad[:
oL .
oy (] — G{.dc) = de . (1)
Bdc
oL
Bdﬂ (1 — ﬁd’: ]
Also, Pdc—%gc _ de
Uyc Bdc ULgc B dc
From equation (1)
1 — Sdc
Bac _ 1-(1-0ge)
Oldc Adc
A0 |
ULge

According to question,
N,=10,000 disintegeration/min

N,=2500 disintegeration/min

=4 min
From the radioactive decay law,

Nt _

L - At

Ny

2500 w4
—_—p

10000

1
1 an_,

4

= 4A=log, 4= 4L =log, a
= 4A=2log, 2

s A=0.5log, 2

" Number of waves 1n glass slab
= number of waves 1n water column

Mg*hg = l'l‘w‘hw

h, = thickness of slab and 4 = height of

water column.

Mo Blg  1.5%6
hw

Energy difference between two states

AE = E, —F, = —13.6_(—13.6}
P2 14

—

—=1.286

or, Uy =

(136 13.6

A ¢ Bt

14.

15.
16.

17.

(d)

(a)
(c)

(d)

" collegebatch o

A= 13.6[u}= 13.6:><é
4 4
AE=10.2¢eV
Since, the energy is radiaed in form of
photons,
. Energy of photons =Av=10.2 eV

From Einstein's photoelectric equation,
hv=0g +eVi

10.2eV =4.2¢V +eV,

= 6eV =¢eV,
s V=6V
Magnetic moment (M) = —— x I
2me
Where, L = orbital angular momentum.
nh
L=— .. 1
And o (1)
= Len e (1)

n = principal quantum number
h = planck’s constant.

S M p °°n.
Photodiodeis a reversed biased p-» junction.
According to question, / = 2kg m?

wq =60rad/s, =0

t =5min=5X%x60=2300s

w—mg
{

using, W=y +o¢ = A=

_0-60 —60 -1

300 300 5
For t=2 min

r:-fru;ﬂ.fz?-,2

O =g+ 0

=60—l><120= 60 —-24 = » =36rad/s

5
Angular momentum,

L=1m=2%36=72kem?*/s
Standard equation of wave motion,

Eﬂ{i_ijﬂ
T ) 4

e

Y = Asin

When compare the given equation with
standard equation we get,

Amplitude, 4 =3m
Wavelength, 3 =10m



18. (¢)
19. (¢)
20. (b)

Rate of energy radiation.

0

" =gdAT* 1.e., power, P =04 i

1
. Ae—r

4
L
If body radiates same power, then

A, T 4mrd
2 o,
Al T2

>
h_(§
' \D

V

For open pipe first overtone, v| = T

i
it Ty

3
For closed pipe first overtone, v = ﬁ
S
S WL
V V
—=3 . —=12
% 4y, 7
- L
When length of open pipe 1s made 3
V 3V

Fundamental frequency v =

@:Z

When length of closed pipe 1s made 3 times,
V V

Fundamental frequency v' = =
4 y 4(3L) 12L

Beats produced =v -V

W v 1T [ K:u}
2L 12L 12°L L
=E><12=17
12
Maximum tension in the rope =m (g + a)
Stress in the rope, T =m(g+a)
T

'.-T:m(g+a): m(g+a)

21.

22,

23.

(b)

d)

(2)

" collegebatch o

4m(g+a) 5 4m(g+a)
ﬂro: 2 —}d —
id T
_ d__4m(g+a)_1f2
. __ T

Given, mass, m =2 kg, v= 6 m/s and force
constant K = 36 N/m Kinetic energy of
rolling solid sphere

]
= —my* +lm::2
2 2

1 1 2
=—mv* +=XZmr’w’
2 5

2
] 1

=—mv* +—mv? = lmvz
2 5

The potential energy of the spring on
1

. : 2
maximuim compression x = Ekx

1 7
.'.—ch:z = —mvz

2 10
> 14am? _14X2x(6)2

10 k10 36

or, x=+2.8m

According to question,
Wy =0, w=24rad/s and 7 =8s

=X =2.8

using =g + o

w-0, 24
¢ 8

Substituting the given values, we get
Now using,

B=mﬂr+%mz =L‘l+%:><:3:~((8)2

= = 3 I”ﬂdfﬂz

_ 3x64

= 96rad

Fundamental frequency of the wire

le\/?zl r=1\/?
2y \m 21 'n:rlzp 2047 § TP

First overtone of the first wire,

2 T | T
A= =5y \/; I \/; sl




24.

29,

26.

Second overtone of the second wire

3 T .
h= T \/; (i)

: fi=ty

1 F 3 [T
L\ mp 2Ly \[mp

L
s 3Lin =20p
L
L 2l 2B, L
(@ According to question,
force F =150 dyne 105 x10™° N and

Surface tension 7=7x1 02 N/m

" Circumference of'the capillary x surface
tension = upward force

Pl =R

27.

[ H= 2r2]

F 105x107

ey =15%x10"m
X

ot, 27r =

=1.5x10% =1.5cm 28.

g g . ¢ 7
(c) Forn gld diatomic molecule, C_ = E

V

. C,==C (i)

@) Ideal gas equation, pV’=nRT 29.

mf
pV = HRT here, m'is the mass of the gas

d M molecul ol p =
an molecular weignt p = %
 PRT
Py

F

m
Lp= I density of the gas

_pM _ pM
RT  NkT’

P N 1s Avogadro, number

(d)

(d)

" collegebatch o

p= pm , where m= £ mass of each
KT N
molecule.

Let radius of big drop =R
and of small drop=r
Volume of big drop = n (Volume of small drop)

4
- R3 =nii1:r3
3 3

R =n’=R=n"r

Surface energy of n drops,
E, =nX4nr’ xT
Surface energy of big drop,

Ey = 4nR*T
" E R (nm.r)z

”Fz 143 ¢ls 1/3
=n2’3,r2=” [ R=n""r]

or, ratio of energy, E, : E; = In:1
Binding energy on the surface of the earth

_ GMm _
=T ... (1)

Binding energy of revolving satellite at a
height 4 from the earth surface,

E, = GMm
2(R+h)
From cgs. (1) and (11),
E,  2(R+h)
E, R

L

... (i)

Given, particle velocity, v = tm/s and time

period T =165
Displacement of the particle, x = A4 sin ¢
Velocity of the particle,

vV — @ — Amwcoswt ..(1)

dt
Angular velocity,
2T 2m W

i = — —
r 16 g

Now from eq. (1),

= rad/s

TIZ=AXEXCDSE)<2
3 ¥



l—icﬂsﬂ—‘q :
8 4 8.2
.'.A=8\/§m

The figure represents string vibrating in
second overtone between two bridges

A2
‘-3 3
< L S

Clearly, amplitude of vibration 1s maximum
at

L dy L

62 6

Acceleration due to gravity varies with
depth d as,

e
£ =& 2

And according to question, g’ = %

]
R n 7
Therelation of displacement and acceleration
with time in SHM are shown below,

: i 3T/4
/4 T2 T

I —

Acceleration

Clearly, the phase difference between
displacement and acceleration is .

36. (b)

" collegebatch o

Fundamental frequency, for a closed pipe

V

=7~ 100 Hz

Fundamental frequency, for an open pipe
V

M=o = 200 Hz

In a pipe open at both the ends, all multiples
of the fundamental frequency are produced.

- 1% 200, 2x%200,3 % 200...

1.e., 200, 400, 600...

The total mechanical energy remains
conserved, kinetic energy changes into
potential energy and vice-versa. At the
highest point potential energy is maximum
and at the lowest point 1ts velocity and
hence kinetic energy is maximum.

Potential energy of a simple pendulum

im? =l 2 0=,

2 2 L L
According to the Einstein's photoelectric
equation,

KEH‘I&K — hVO - q)ﬂ

Initially, hAv=04+07  ...(0)

and when the frequency of incident
radiation is increased by 30% then

1.3 Aiv=0.9+¢, .. (11)

From egs. (1) and (11)

0.30y = 0.9-1.3(0.4)

038
=——=1.267ecV
O 0.3 ¢

In LC parallel resonant circuit, at resonating
frequency, current 1s minimum graph (4)
correctly depicts.
Energy of photon

_ he he



39. () Note: We have considered that the battery
1s kept disconnected from the capacitor.
When dielectric 1s introduced inside the
parallel plate capacitor, then potential

difference.
y =20
K

‘ [7
Also, energy decreases, i.e., U = —2

40. (b)

According to question,

p=40x10"°Qm
A=8x10""m?: 1=024

I

Resistance, R = 2}

A

R p 40x 1078

— = -— =z
I 4 8§x10

.. potential gradient of the were

i;= ff —02x5%x1072 =107 V/m

41. (c) According to question,

=5x1072

W
m0=m,m=1; 0=2mn

2=m§—20&8

Putting the given values

[ET = 0 - 20n(2)

4

using,

2 2
Zan(2n)=m2—m—=>2ﬂ:n=15 =
16 16| 2a

When the fan 1s switched off,
0w=0, wy=w, 0=271n'

= 0=@? - 20n'(27)

2ntn’ mi n' l6ﬂ
2 =— or, ' =—
T T T 15

From conservation of angular momentum,
as net torque on the system 1s zero

Loy = (I + 1) o,

42. (d

W, 1

=X, —
[ﬂl I1+12

" collegebatch o

Energylost AE=E,—E,

1 1
:Eflmf ‘5(11”2)03%

1 2_ ﬂ]%_
— L= +1L,)—=
Zml 1 ( l+ 2)(1]12

] p _
(fl”z)z

I~ (I +1)

LWy
oy L+

_lmz_finfflfz—Ilz_
i Y

1| L], mlz

2| 1 +1,

(@) Letthe distance be x when velocity 1suand
acceleration o
And the distance y when velocity 1s v and
acceleration 3.
If w1s the angular frequency, then
o= and B = 0¥y
L OtB=0 (x +y) ss(l)
Also, u? = 00°A°— x>
and v = w?4°— w?y?
=12 — 2= (2~ )?)
V-1 = 0P (x—y)(x +) i)
From egs. (1) and (11),
v —ur= (x—y)(o+B)

2 7 pi 2

vV —U U —v
{:}L+B ory—x = ﬂﬂ‘i‘B

(@ From Doppler's effect, when the observer 1s
moving towards the source and source is
stationary, then the apparent frequency

e n[““’”] ()
v

When the observer is moving away from
the source and the source is stationary, then
the apparent frequency.

n"=—pn LA,
vV

From egs. (1) and (11),

or, AF =

43.

i X—P=
44.

...(ii)

2nv

n' —n''= E(v+v —Vv+y )=
0 0
V V



45. () Let L, be the original length of the wire,

46.

47.

(c)

after heating temperature 7'length becomes
'L'. a.be the coeflicient of thermal expension.
Increase in the length of the rod

AL = oL,T

L=Ly[1+aT]
Also, Young's modulus,

v Flo )
IN; e (11)
Using equation (1) and substituting in
equation (11), we get

F 1+o7
__F Ly{i+oT)

A AL

..... ()

AY
From egs. (1) and (11),

FLy(1+ar)
AY

= oLy T

YAoT
~ (1+aTl )

Induced emfin coil P

dal

0
e, =M —=
ey | >

Puttinge, =15mV =15x 107V
dIQ

d —— =10A/
and—, 5

15x10°=Mx 10
or, M=15x 10*H
Magnetic flux linked with coil Q

g 4
0p=MI,=15x10""x 1.8
[+ 1,=18A]

=27.0x10*

=2.7%10™ =2.7mWb

In YDSE, position ofa minima

- (2n-1)AD
d

y s (1)
d
Here, y = G 2

Substituting y =% and p =2 incq. (1)

48.

49.

50.

51.

(c)

(d)

(©

" collegebatch o

d D(2x2-
_ (xz 1)}‘:5:23%
2 dl 2 2 d?2
dZ
3D

The process of superimposing the low
frequency signal on a high frequency wave
1s called modulation.

From question, L =3cm=3x10?m
A=2cm?*=2 x 10*m?

M=3Am?’
| - M
Intensity of magnetisation, Im = T
B 3A-m”
3x2x107%m’
= %x 10°A/m=5x%10° A/m
Magnetic inducion inside the solenoid
wo N/ .
B=
- 0
Magnetic flux, ¢ = B4
o, s woNI.A4
L
; B OL
Magnetic moment = NJ/4 = —
Ko
From question,

L=60cmand ¢ =1.57x10"° Wb (given)

1.57x107°%0.6

M = 0.75A4
4x%3.14x10
['.'ug =4mn ><10_7]
CHEMISTRY
Work done in a chemical reaction,
W=-=An ERT

Where, An o number of moles of gaseous
products — number of moles of gaseous
rcactants.

Reaction involved in combustion of ethane
18,



52.

33.

5.

7
C,Hg(g)+ 3 0,(g)——2C0;,(g) +3H,0(D)

(©)

()

d)

ﬁng =2-45=-25

W =(2.5mol) (8.314 JK"'mol1) x 300K
=6235.5] =6.2355K]J

1 mole of C,H, = 30g of C,H,

Work done during combustion of 30 g of
C,H,=6.2355k]

Work done during combustion of 90g of

6.2355x90
CH, = 20

=18.71KkJ

The sugar molecule present in DNA 1is
2’-deoxyribose.

=18.7065 kJ

HOH,C . OH

OH H
B-D-deoxyribose used in DNA
or
D-2-deoxyribose

Molality
_ Number of moles of solute
(m) Mass of solvent (in kg)
152
_. 60 _0.2533
~ 0.150  0.15

= 1.689 mol kg™

@COOH (‘]HZCHECDOH
COOH , CH,CH,COOH

Phthalic acid Adipic acid
COOH
__~CH,COOH OH
CH,
CH,COOH .

Glutaric acid Salicylic acid

Salicylic acid contains both —OH and
—COOH groups.

55.

6.

57.

58.

39.

60.

(b)

I

(a)

Oxidation state ; +3

" collegebatch o

le O

A | 7S

H § o

P
H/{LH\{JH

Orthophosphorus acid or  Hypophosphorus acid or
phosphonic acid (H;P0;) phosphinic acid (H,PO,)
Oxidation state : +3 Oxidation state ; +1

| ] [
P p J

el in®

OoH O OH ©OH OH op OH
Pyrophosphorus acid Orthophosphoric acid
(HP,09 (H3PO,)

Oxidation stale : +5

Due to the smaller size of lithium, 1t has the
highest Hydration Enthalpy which
compensate its I.LE. and shows negative E°
value. Therefore it acts as powerful
reducing agent and hence weakest
oxidising agent.

(@) Monomers used 1n preparation of dextron
are lactic acid and glycolic acid.
P N
nCH;—CH—COOH + n CH, —2ymerisation,
Lactic acid |
COOH
Glycolic acid

(2)

G

(d)

I I
T O—CH—C—0—CH,—C—0O1-

CH,

Dextron =

All the hydrides, except water (H,0) of
group 16 clements acts as a reducing
agents.

Processes such as irradiation, addition of
salts and heat, antioxidants, emulsifiers are
used to preserve the food.

Electron releasing groups increase electron
density at N-atom hence, such substituents
increase basic nature of aromatic amines.
Option (a), (b), (c) are electron releasing
group whereas (d) : C[. 1s EWG, thus
decreases the basic strength.



61. (d

butan—1-ol are enantiomer. They are non-
superimposable mirror images of each

other. Hence, they are optically active. 68.

The optical activity of a compound can be
confirmed by the value of specific rotation.
Haematite — Fe,0,

Magnesite — MgCO,

Magnetite — Fe,O,

Siderite - FeCO,

. Magnesite is the mineral of magnesium
(Mg).

Urotropine gives highly explosive
cyclonite on nitration.

62. (b)

63. ()

N
C’/ i:zuz\THz
IL’C'EZNR% | + 3HNO, —
L
i

Hexamethylene

H,

tetramine (urotropine) 69

NO,

| 70,

N
/
H,C \CH:Z

N N
/"
NOZ/, \CHZ N NO,

Cyclotrimethylene 71

trinitramine (cyclonite)
+3CH,0 + NH,

64. (b) Work done during compression,
W=p_ AV
Given, p_ = 100KPa, T=300K
AV=V,-V,
=(10-1)dm’=9dm’
=0.99m’
. W=100KPa (0.99) m"
=089 kl.
Nitrogen because of 1ts small size, high
electronegativity, high 1onisation energy,

65. (b)

absence of vacant d—orbitals has tendency 73.
to form pm— pm multiple bonds N=—N 73.

66. (b)

Statement (B) 1s incorrect. Hoffmann
bromamide degradation is used to
synthesise primary aming.

(+) 2—methyl butane—1—ol and (-) 2—methyl  67.

(d)

(b)

(d)
(b)

(d)

(€)
(a)

@ collegebatch con

Zirconium (Zr) with atomic number 40 and
Hafnium (Hf) with atomic number 72
belongs to period Sth and 6th respectively.
Aldehydes or ketones on treatment
C.H—NH—NH, (phenylhydrazine) gives
phenylhydrazone. This 1s a nucleophilic
addition reaction.

R:’c=0 + H,N — NH — C,H,——
H Aldehyde
RH:'C =N —NH -G H,
R\"C =0+ H,N-NH-CH;——
Ketone
“x
- =N —-NH - C H,
Phenyl hydrazone
The solubility of NaBr changes slightly with
temperature.

The reaction of ethanol with water:

2C,HsOH(/)+2Na(s)——
2C,H;ONa*+H,(g) T

2 mole of Na (46 g) = 1 mole of H,
=2¢g=2x10"kg

The reaction between fert-butyl methyl

ether with hydrogen iodide:

I
HBC—C—O—CH3 + HI >
I (cold)
CH, Hydrogen
todide

{ert-butyl methyl cther
CH,

H,C—C— I + CH,OH

CH,
Tert-butyl 10dide

Mcthyl
alcohol

Aluminium 1s refined by Hoope’s process.
Oxidation state of Mn in MnO3~ is +6.

Mn (+6) = 15% 252 2p%,35% 3p8 3d1,4s°
Hence, manganate ion MnO};~ is
paramagnetic due to presence of unpaired
electron. Also, MnO3~is green in colour.



74.

&,

76.

T

78.

79.

Ci2H,,0;; +H,0

Sucrose

(a)

()

(b)

(c)

(b)

(a)

Osmotic pressure, T=CRT or 1= X RT

MV
where, C = concentration of solution.

Given,w=234.2 g, V=1L, M =342 g mol™!
T=20°C,C=20+273=293°K

T — lRT
MV

. 3422¢
342 g mol™!
0.082L atm K 'mol ' %293 K
1L

=2.40 atm.

In R—S configuration, priority sequence 1s
decided by the atoms directly attached to
the chiral carbon are arranged 1n decreasing
atomic number.

From the given groups, sulphur (S) has the
highest atomic number 1.e., 16 therefore 1t
has highest priority.

Bithional 1s an antiseptic, which 1s mixed to
medication soaps to impart antiseptic
properties.

Whereas chloramphenicol 1s antibiotic,
cimetidine 1s antacid and chlordiazepoxide
1s transquilizer.

In the preparation of sulphuric acid (H,50,)
by lead chamber process, mixture
containing SO, air and NO is treated with
steam (H,O). In this reaction, NO acts as a
catalyst.

250, + 0O, +2H,O0+ [NO]—>
(fromair) Catalyst
2H»SO,4 + [NO]
Catalyst
Coordination number of Fe in K, [Fe(CN),]
1s 6 as it 1s bonded with six CN ligands.
Let x be the oxidation state of Cr
. Xx+6(-1)=-3
" X=+3
Pseudo first order reaction e.g., inversion
of cane sugar 1s an example of

_+_
H }CGH]206+C6H1206

(rlucose

Fructose

(Canesugar)

80.

(a)

The concentration of water remains constant

1°,2° and 3° amines can be distinguished
from each other by p-toluenesulphonyl

81.

82.

83.

84.

85.

86.
87.
88.
89.

(¢)

(a)

(b)

(c)

(b)
(2)
(b)
(c)

@ collegebatch con

chloride (Hinsberg reagent). Among which
1° amine on sulphonation gives a product,
which 1s insoluble 1n acid.

H3c—©—80201 + C,H,NH, ——

1° amine

H,C @— SO,NHC, H,

N-alkyl toluene
sulphon amide
(Insoluble 1n alkah)

Variation of rate constant k with temperature
T(K) 1s given by Arrhenius equation.

_ A-E,RT ___A _
k=Ae = Ea/RT ..(1)
Isopropyl alcohol _CH—O0OH

H,C

will give positive iodoform test.

According to first law of thermodynamics,
AU=q+W

where, AU = Internal energy

q = Heat ; w = Work donc¢

For 1sothermal process, AT =0, AU=0
coq=—-W

Alkyl chlorides or bromides reacts with Nal
in dry acetone to give alkyl 1odide. This
reaction is known as Finkelstein reaction.
R—X+Nal—— Rl + NaX [X=Cl, Br]
e.g., C,H.Br+ Nal—— C,H.I+ NaBr
Fullerenes are the allotropes of carbon
structurc having cagec like with genceral
formula, C,_(e.g., Cg,, C,,etc). C,, or the
bucky ball consists of 60 C-atoms in which
cach C-atom in C,,is sp* -hybridised.

S.I Unit of conductivity (k) is Sm™

Alk. KMnO, 1s called Bacyer’s reagent.
The chief consitituent of pyrex glass 1s S10,.
For isomeric alcohols, the boiling point
decreases with increase in branching of
carbon chain. Therefore, tert butyl alcohol
has lowest boiling point.

CH,
H,C— C — CH,

OH
Tert=butyl alcohol



90.

91.

92.

93.

96.

97.

(a)

Relation between heat of reaction (AHr®) 93.
and bond enthalpies of reactants and

products 1s
AH_=XBE

(b)

- 2BE

reactants products
- é'I_Iﬂ1'E::.r;'u:1:1'1:rn = 2H° product hnnds—zHﬂmantant bonds
Given,k=7x 10457, [A] =0.08 M
0.693  0.0693
k 7x107"s

(a)

G

G

(d)

Bakelite is highly cross linked polymer.
Which 1s uscd in making handles of
cookers and frying pans, electrical goods,
ete.

(b)

@ collegebatch con

Electron gain enthalpy becomes less
negative on moving from chlorine to 1odine.
However, negative electron gain enthalpy
of fluorine is less than that of chlorine due
to small s1zed of fluorine atom. It has very
high inter electronic repulsion in the
rclatively small 2p orbitals. Hence, incoming
electron experience less attraction from the
nucleus.

. Chlorine has the highest value of electron
oain enthalpy.

Half of the volume occupied in water is
empty or unoccupied. Therefore, 10 cm? of
the actual volume is occupied by water
molecules present in 20 cm? of water.

EAN = Z (atomic number of the metal) —number of electrons lost in the ion formation + number of

electrons gained from the donor atoms of the ligands.

Complex Oxidation Atomic Coordination EAN
state of metal ion no. no.
[Pt(NH,)]*" +4 76 (718—4) +(6 )
= 86 (Rn)
[Fe(CN).] L2 26 26-2)+(6 2)
=36 (Kr)
[Zn(NH,),]" +2 30 4 (30-2) + (4% 2)
=36 (Kr)
[Cu(NH,),]” +2 29 4 (29-2)+ (4 %)
=35 (Br)
'Cu(NH,),]*" is an exception to EAN rule. ?
The reaction involved for lead N é_ OH
accumulator during discharging 1.e., when 7
cell is in the use are 98. (a) /
At anode : Pb(s) + HN NH,
Histidine

HSO,4 (aq) —> PbSO,(s) + H + 2¢~
At cathode : PbO,(s) + 3H'(aq) +

HSO7 (aq)+ 26— PbSO,(s) + 2H,0())

Overall reaction : Pb(s) + PbO,(s) + 2H" 29. (a)
+2 HSO4 (aq)—— 2PbSO (s) + 2H,0(1)

Number of total 1ons present in the solution

1s known as van’t Hoff factor. 100. d)

Urea 1s a molecular solid hence, does not
undergo association or dissociation
therefore, has the lowest value of van’t Hoff
factor (1).

It 1s basic in nature as it contains more
number of —NH, groups than —COOH
oroups.

Ar (Noble gas) does not form diatomic
molecules. Due to presence of completely
filled valence shell, these gases are highly
stable.

Stachyose contains 24 carbon atoms in its
structure.



n T
O=—m+—.
— 2" 7R

Also, the value of tan 20 is positive. So, 0 lies in
1st and 3rd quadrants.

T 9m
0 = — & —, are the two principal solutions.

8 &
(a) Theobjective function is given as, minimize,
z=4x,; + 35X,
Subject to constraints, 2x, +x,2>7,
2x,+3x,215,X, <3 and X, X, 20
For line 2x; +x, =7

% 0 | 2 3
% 7 5 3 1
For line 2x, +3x, =15
X1 0 3 6
X, 5 3 1
i:

|
—
s 6 74
B 2%, +3x,=15
_4(15,0)

X
1 2 34
A

X3
(3.3, 0) 2x,; t 3x,

Now, the value of z at corner points are calculated
as:

2, 1,4)4

" collegebatch o

MATHEMATICS
(b) We have, tan 20=1.
= tan28=tan%. =  20=nm +§.

Corner points |z=4x; +5x;

A(3.5, 0) z=4x35+5%x0=14 (mmimum)
B(7.5, 0) z=4x75+5%x0=30

C(3,3) z=4x3+5x3=27

D(2, 3) z=4x2+5%x3=23

Hence, the minimum value of z is 14 at pomt (3.5, 0)
which lies on X-axis.

(d) LetP & Q are the points with z-coordinates
as z, and z, respectively which trisect the line
segment AB.

1 1 1

‘ | | |

| | I
P Q  Brl,3,6)
Then, coordinates of P

_(1><(—1)+2><2 1x3+2x1 1><6+2><4}

1+2 7 142 7 142
Now, z-coordinate of P = LADF 2 x
1+2
. 6+8 14
1€ 2| = ——=—
3 3

And coordinates of Q
_(2x04)+h¢22x3+1x12x6+]x4}

2 +1 o241 7 2+41

2X6+1x4
2+1

So, z-coordinate of Q =

C12+4 16
303
14 16 30

2 7+ 27y =—+
chcc,13333

Le. Zp

10

log x
X
After differentiating on both sides w.r.t.x, we get

x.i—lﬂgx.l

fi(x)=—2%

(b) Since, f(x)=

- I-logx

X2 X2

For maximum or minimum value of f(x), put

£(x)=0



6.

l-logx
= 2 =0= logx=1= x=e
3+ 2logx
Now, f”(x)= 3

X

]
f”(e) — _E_S <(

After substituting x =e¢ 1n eq. (1), we get

loge

f(e)=

1
€ e

Hence, maximum value of f{(x) 1s —atx =¢.
e

1
(b) jx tan” x dx
0

x| a1 )

0

T 2 2
_1 }{2 _I{ ] 2.x2]dx
0 0 1+ x

-
T

|
P
|n—n
H.
o
~
g
]

I
M._i_..f
|

[—
O C— —
F—
+
4
k-2
|
prm—
L,
e

N = N
|
|
|3
| |
p=
—

(b) The truth table 1s given below

~p PVvVq pAq PVPA~q

F € F F

ol Res B I R o=

q
T
F F J F F
T I ik T T
F T F F F

(~pr@=pPvaAr~p

2,
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(@) Given, g(x)=f1(x)
Hg(x))=x

On differentiating both sides w.r.t. ‘x’, we get
flg(x).g'x)=1
1 . 1
g'(x)=1 [ fi(x) = }
1+(g(x))4 1+ x*

= gx=1+[gx)]*

(b) Consider A =

n L
o T 'S T
s N

0
SQ,|A|= 0

Lh e —
W O

—1

= 13 % (=1)=0)—0(3 X (<1)~0—0)+ 0 (3 x 2—5 x3)
—1%(3)-0-0=-3

Now, adj A
"Bx(=1)—=0) -3x(-1)—0) (Bx2-5x3) 71"
—-(0-=0) (Ix(=1)=0) =(2x1-=5x%0)
- (3x0-0) —-(1x0-0) (3x1-0)
=3 3 9]
=0 -1 -2
0 0 3
-3 0 O]
adiA=[3 -1 0
-9 -2 3
-3 0 0
Hence, A'1=Ladjﬁ=i0 -1 0
|A| 3
9 -2 3
1
dx
@) J.\/9—16x2




10.

1 |, _14x
=—sSm —+C
4 3

— =

1 ol X
dx =sin ]—+c

asin” (Bx) + ¢ = ls.in'1 (ix) +c
4 3
After comparing on both sides, we get
1 4
oi=— and p=—
4 P 3
Hence, o + l = 1 + l =l+§:1
B 4 4 4 4
3
¥ 0(0, 0)
A P D B
(1,2) (2, 3) 3,4)

Since, O(0, 0), A(1,2)and B(3, 4) are the vertices
of AOAB.
Consider that OP and OD are altitude and median

of AOAB, respectively.
Then, Coordinates of D

1+3 2+4
= : =(2,3
[2 2} 2.3)

: . 3—-0
So, equation of OD 1s (y—0) = (ﬁ] (x —0)

" collegebatch o

3

Hence, vy :EX = 3x-2y=0

Slope of AB

Now, slope of OP =

(2

1

= s —1
=
4—2
Equation of OP1s (y— 0)=-1(x—-0)
S y==x = xty=0
Hence, joint equation of OP and OD 1s:

(x+y)(3x—2y)=0
= 3x*+xy-2y°=0

= —1[As, OP | AB]

& /x
11. (¢) Given, I(x)= tan(ng x) =K

As, 1(x) 1s continuous atx =0,
f{0)= lim f{x)
x—()

= —1/x
. 1
= lim tan[—+ x)
4

x —()

So, K= lim

x—

"
=exfn 1+tEI.Il}{_1 l
l—tanx

[1+tanx
] —tanx

1/x
] [1%° form]

;
_ BIE}“{]( 2 tan X ) ] [ fim tan x :1:|
l—-tanx ) x x—0 X

()
Hence K. = € -0/ — ¢

12. (¢) We have,
| 10 0 1 0
A(adjA) = =10 =101
0 10 0 1

As, A(adjA)=]A|l
After comparing on both sides, we get
|A|=10



13.

14.

(b) We have, % = tan(i] + (i) (1)

X X

Since, 1t 1s homogeneous difterential equation
After putting, y= Vx, we get
dy dV

— =V+x—
dx dx

V+Kd—v=tanV+V [From (1)]

dx

dVv
= X—=tanV
dx

1 dV = lt.:l":v:.
tan V X

After integrating on both sides, we get

|
'[tanV

= IcﬂtVdV =logx +logc

—

dV =j‘§dx

= logsin V =log(xc)
= SINnV=XC

[y
Hence, Sm[— = XC
X

(¢) We have, sin® A +sin? B=sin? C

= a?+b?=c? (From Sine rule)
AABC is right angled triangle and
LACB=90°

1
So, area of (AACB) = %) ab

By Sine rule’s we get

a b ¢
sinA sinB sinC
a b 10

= HWnA smB 1

Hence,a=10sin A
andb=10sin B

1 _ .
Area ﬂfMCE;:E(lU sinA)(10 sinB) [From (i)]
=50sin Asin B

As, maximum value of sin A sin B= Py

15.

16.

17.

" collegebatch o

Hence, maximum value of area of AACB

=50Xl=25
2

(@) Wehavex=1{(t) and y= g(t)
After differentiating on both sides w.r.t ‘t’, we get

dx dy
—=f'(t)and—=g'(t
= (1) = g'(t)
dy
AS, dyzdt
dx ~ dx
dt
dy g'(t)
= dx (1)

Now, differentiating again both sides w.r.t. *x’,
we get

d’y _1)g' () —g(H)17(t) df

dx? (£'(1)? dx
_fme'm-g '@ |
(f'(1))* f(t)
_ ()" - g'()£"(1)
(£'(t))’

(b) Consider (x|, y,2;)=(-3,2,-5)

As, the Iine 1s equally inclined to coordinate axes.
[=—1. m=1andn=-1

Since, the equation of line passing through

(X, ¥;» Z;) and direction cosines /, m, n is

=X Y=V _Z—F

[ m n
X3 y—=d 2+
Hence, = =
—1 l —1
T
2
n 1 .

d Wehave, J.ngCGSXdX=EngE (1)

0

i
‘ 1

log secxdxzj.]ng( )dx
: COS X

|
(O Sm—to | H



T

m
2 2

= —Ilng (cosx)dx = —f log (cosx)dx
0 0

. ) -
=~ log| - [From (i)

L

= —log2
5 g

18. (¢) Suppose X be a random variable which
denotes the no. of heads in tossing a coin three

times. X can take value 0, 1, 2, 3.

As, y=%2x. So, Y can take the values 0,32, 34

and X6
1
P(y=0)=P (0 head)= 2
3
P(y=2)=P(1 head)= P
3
P(y=4)=P (2 heads) = 2
1
P(y=6)=P (3 heads) = 3

Hence, expected gain

RORERERH

So, cos— =
|

6+12+6
e =3
8

19. (c¢) The truth tableis given below:

P9~ ~qP<p|d 7P| 4=>~P|IPV (g PP A P|@—=pP)V(~p )
rir|elf] F [ T F T F T
rlelefr] 7 [ T F T F T
Flr[r]=] v | & T T F T
Flelrfr] F | 7 [ T F F i

Hence, (q — p) v (= p — q) 1s a tautology.

20. (¢) Letn, andn, are normals to the planes

r.(mi-j+2k)+3=0and
r.(2i —mj—Kk)—5=0, respectively.

Now, 6 = % is angle between the planes.

Il].llz

|ng||mn,]

As, cosO=

@ collegebatch con

T (mi = j+2k).(21 —=mj— k)
sz $(—1)%42% ]( \/22 +(=m)* + (-1)* )

2m+m-2 3Im-2

]

1
2 \/m2+1+4\/4+m2 +1 \/(ml2 +5)2

U

+1= 3m-—-2

"2 m’+5

m?+5=6m—4 or —-m*—5=6m-—4
m?-6m-9=0 or m?+6m+1=0
(m=-3)*=0 or m*+6m+1=0
As m?+6m+1=0doesnotgive anyreal values.
Hence, (m—3)?=0 = m=3

(¢) Wehave, O(0,0,0), P(2,3,4),Q(1,2,3)and
R (X, v, z) are coplanar.

R I

x=0 y-0 z-0
So, |[2-0 3-0 4-0|=0
1-0 2-0 3-0
X y Z
—, 2 F A4|=0
1 2 3

= x(9-8)—-y(6—4)+z(4-3)=0
=5 x—2y+z=0
(@) Wehave, pair of lineis px2—qy*=0 ...(i)
After comparing eq. (i) with ax” + 2hxy + by> =0,
wegeta=p,b=—q,h=0
As slopes of pair of lines represented by

ax? + 2hxy + by?=0
are real and distinct iff h*—ab> 0
So, 0+pq>0
Hence, pq>0
(¢) Consider p, q, I, S, m and n are the position
vectors of P, Q, R, S, M and N be respectively.
As, M and N are mid-points of PQ and RS
respectively

a r+s
So, m =% and == ()
Now, PS + QR

=s—ptr—q=(@+s)—(p+q)
=2n—-2m=2MN [Fromeq. (1)]



24. (c¢) Wehave, pair of lines
kx2+ Sxy+y2=0
After comparing eq. (1) with
ax? + 2hx +by? =0, we get
a=k,b=land2Z2h=35

Suppose m; and m, are two slopes of pair of

lincs.

—2h _
Then ’

As, (ml — 1y )2 = (ml T mz)z —4mm,

= (1)*=(-5)*—4k

= k=24 = k=6
28. (c)

inclined to the coordinate axes.

So, I=m=n

As, P4+m?+n?=

P+ 2+ =1 [from eq. (1)]

=5 312=1
.
= T3
—m—n—ij—
Therefore, NE

] @
. vectorr = M( TI+T Ik}
Hence, total number of required vectors =23 =8

(32+4ﬂxz+9)

1 1 1
=I—( 7 — 7 ]dx
I\x“+4 x“+9

.:.[ 2+22dx_J. 232 x}

111 o 1 _
=—[—tan li——tan lJ'{]+C
3 3

dx

26. (@) Consider 1:]

We have, I=A tan'1§+Btan_] %‘1— G

m1+m2=T=—5 and m1m2=g=l{

We have, vector r with dc’s /, m, n 1sequally

27.

28.

(c)

" collegebatch o

= I, 1}{+C
3

So, Atan 5+Btﬂl‘l_

=Lt::m_1 e, tan”"! =+ C
10 2 15 3

After comparing on both sidcs, we get

A:Land]}:_—l
10 15

1 1 15+10 1

Hence, A—B= = =—

10 15 150 6

(@) Itis given that, ocand [ arc the roots of the

equation

x* +5|x|-6=0

Here, E+6\x\—x -6=0

= ‘x‘(‘xhﬁ)—l(x +6)=0

= ([x|+6)(x/-1)=0
x| =-6,1

As, modulus 1s always positive.

Therefore,

Consider, oo.=1landp=-
Hence,

‘tan'] o —tan” [3‘ = ‘tan_1 1—tan™ (—l)|

s

[t ]
We have, x=a t—T andy=a| t+-

L i
1 1
az[t+—) —az(t——]
t t

Then, y* —x* =

= y?—x*=4a?

After differentiating on both sides w.r.t. ‘x’
we gel




31. (b)

slope of the line 2x +y—35=01s m,

dy d
.'.m2=dx=

As, lines are perpendicular ifm;m,=—1

-] = Vx=-1=1

(5—21)= —2

So, ZJJETI.(_:&) =

= X=-1=1 = x=2

After substitutingx=21in Yy =vX—1, wegety=I
Hence, required pointis (2, 1).

"
30. () Consider, I= f,,/z_7dx

¢ [G=3)),
-l \/(x—n(x—s)"

32. (d)

=j X=5 dx
VxZ—12x 435
=]I I%—12+2
2 \/x2—12x+35
1 Ix—12 ]
— dx + dx
QI\/:E_qus I\fxz—12x+35
=\/x2—l2x+35+_|'+dx+(j
./(};2—12}L+36—l)
=\{x2—12x+35+j+dx+c
J(x—-6)? 12
I=+vx2=12x+35 +log|x =6+ vx2 =12x +35|+C

As,
33.

T =Aax? —12x+35 +Topix —6+ V4% —19x+ 35 4:€

Hence, A=1

" collegebatch o

We have, mean = 18 and variance = 12
So,np=18andnpqg=12
o npq 12_‘& P

np 18 ng

T R N
erefore, P qd 33

1
After putting, p = 3 in np = §, we get

11(1)=18=}n=54
3

Hence, total number of possible value of X
=n+1=54+1=55

Forliney=2x +1,

two points arc (0, 1) and (4, 9)
Forliney=3x+1,

two points are (0, 1) and (4, 13)

Y = 3x + 1
A y .

Hence, area of shaded region

| X1 Y1 | [ 0O 1 1
=E KZ }72 =E4 9 1
X3 Y3 - 4 13 1

]
=5[0—D+4(13—9)] = 8 sq units

(d) Given, X is the number of defective pens

obtained. Two pens are defective.
So, X have possible values 0, 1, 2



4
C2 4%3 6
PX=U= —— —
Now, P(X=0) 6C, 6x5 15
2~ 4
C, xC
P(X=1)=—1= 1 -5
C, 15
2C, 1x2 1
P(X=2)=6—2= =
C, 6x5 15
\ 8 2% 12 4
15 15 15 5

Standard deviation = JE(XZ)—[E(X)T
(9

34. (a) Letr bethe radius of spherical ball

| 4 3 ;
-+ Volume of spherical ball V = Em (1)

Now. 2881::%1“3
= 1°=72x3=8x27

= 1r=0
After differentiating eq. (1) w.r.t. ‘t’, we get

t dt
= 4:"|:=-4:.r|:r2g [.'d—v=4ncm3 /5]
dt dt
=R
dt

dr 1
% o

dt 36

-+ Surface area of spherical ball, s = 4mr?
After differentiating on both sides, w.r.t. ‘t’, we get

3S.

36.

37.

" collegebatch o

E=4><12:"|:1'E
dt t
d
:"'—S}=8}<i*1rr:><:6;~r:i
dt 36
o ds 4ncm2fg
i =
ence, =g
I ) cot x, ’ :
b) Wehave, f(x)=- ”g(se“ K) orx #
._k ) fo:'i:O

As, f(x)is continuous atx =0

2
So, £(0)= lim )cm '

x—(

lng(secz X

= lim [Cﬂt2 Klﬂg(SEEZ x)]

x—0

1ﬂg(1+tan2x) ]
5 = lim 3 =1
tan“ x x—=01+tan” x

(@) After replacing ‘v’ by ‘A’ and ‘A’ by ‘v,
we get dual of the statement~p A(q v ¢)1s
~pv(qat)

(@) Let vertex of parabola be (0, k) as axis of
parabola 1s Y-axis
So, equation of parabola 1s

(}{—0)2 = 4a(y—k)

= lim
x—(

= x* = 4ay — 4ak

Y.F



38.

39.

40.

41.

After, differentiating both sides w.r.t., “x’, we get

2}{=4.f:1E

dx
i el 1 1dy
S o T % %

Again differentiating on both sides wir.t. *x’, we get
d ( 1 dy] _d [ 1 ]
dx\x dx,/ dx\2a

2
- ] dy_l_dy(_L):O

X d}(z dx X %
d’y d
Hence, X :; -2 -0
dX d‘K 43.

@ [ [xlax=[0dx+[ 1dx+] 2dx

=[x]; +2[x];

=(2-1)+2(3-2)=3

(¢) Objective function of a LPP defined over
convex set attains its optimum value at
atleast one of the corner points.

o 14 -1
d Consider, A=|2 3 1
6 2 3
S0,
o 14 -1]
lA|=[2 3 1 |=a(9-2)-14(6-6)-1(4-18)
6 2 3|
=70.+14

As, 1inverse of matrix A does not exists.
Therefore, |A|=0

= Ta+14=0
Hence, ot=—2

X, forx=<0
(@) We have, (x) —{

THL atx=0= lm f(x)=limx

x—0 x—0

and RHL atx =0 = lim+f(?i)= Iim0=0

x—() x—0

42.

44.

0, forx>0 45.
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Now, £(0)=0

So, LHL=RHL=10)

Hence, f(x) 1s continuous atx =0

Here, f'(x)=1 forx <0,

Oforx>0

Thus, f(x) 1s not differentiable at x =0

(@) Equation of planc which passecs through

a =—1+ ]+2k as it is perpendicular to

n=i+j+k willbe r.i=a.n

—

r.(f+3+f&) =(—i+]+2ﬁ).(i+j+ﬁ)
=—]1+1+2=2
Hence, ;.(i +j+12) =2

(b) We have, probability that a person will
develop immunity after vaccination is 0.8
Hence, probability that all 8 persons
develop immunity = (0.8)°

(@ Thecoordinates of given pointis (2,3, A ).
So, equation of the plane is

f.(3i+ 2’j+612) =13

=>(ﬁ+ ﬁ+zﬂ).(3i+2}+6ﬁ) =13
= 3x+2y+6z—13=0
Therefore, distance of the plane from the

given point (2, 3, A ) will be

IX24+2x3+6xA—13
J32 +22 4+ 6

= 5/ Given]

:6?L—1

J49
= +35=6A -1
— 35=6A—-1or—35=6A -1

17
Hence, A =6, 2

= +5

(@) cos™ ( cot%) +cos” (sin ZTTE]

=cos™' (0)+cos™! (?}



g !
=C0S | cos— |+COS | cos—
2 6

T T 27
= — 4 —=
2 6 3

46. () Given,xdy+2ydx=0

47.

B(H_I: 3'.- 2)

dy . 2dx _
dy x
After integrating on both sides, we get

0

J%dy +2[idx =logC

= logy+2logx=1logC

== yx?=C

Ifx=2theny=1,

So,C=1x2°=4

Hence, particular solution will be x?y =4.
(d) Itis given that, A(2, 3, 5), B(-1, 3, 2) and

C(A, 5, W) are three vertices of A ABC.
Let D be the mid-point of BC

A=15+3 u+2)

S0, coordinates of D = (

2 " 27 9
=(k—1,4ju+2)
2 2
So, direction ratios of
AD:(E_gﬂ_g,“_H_S]
2 2
_(k—S [ M—S)
2 772
A2, 3, 5)
D C(A, 5, W)

48.

49.

50. (b)

" collegebatch o

As, AD 1s equally inclined to both the
coordinates axes.

?L—Sz

—8
Therefore, 1= MT

= ?=1 == k=T

nw—_8

And, l=——

’ ).

(b) pB<x=5)=px=4)+p(x=3)

=(0.62 —0.48)+(0.85—0.62)
=0.14+0.23=0.37

= u=10

x—1 y+1 z-1
2 2 4

() Since, =A  ..(0)

x—3 v—0

] 2 1
Now, any point on the line (i) is P(2 A+1,
2A—1,4 A+])

2A+1-3 _2A-1-6 _4A+1 [from (ii)]
l 2 1

S0, 4 A—-4=2A-7 = 2A=-3
Hence, point of intersection P 1s

(e s

(-2,~4,~5)

and

(i)

sect x SIN X

dx

Consider, 1 = I dx = J-

COSCCX EDSR X

= Itan x.sec’ x dx

— Isecﬁ X.secxtanxdx

Letsecx=t = secx.tanxdx=dt,

7 7

t seC’ X
So, I=J‘tﬁdt=7+c= >

+C
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