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SOLUTIONS
PHYSICS I i
Q1 © = o[£
Electrons in an unbiased p-n junction, diffuse from Io 6
n-region, i.e. higher electron concnetration to p-region I
i.e. low electron concentration region. = 3
0 4
Q2 (©
They have same . Q5 (D)
centripetal acceleration = o’
— RT .
i 0)2r1 B r_l Vims = V’
a2 - 0)2r2 r2 (Vrms)oz = (VrmS)HZ
273+ 47 T
03 (A or J 3; =\E
Method 1
Truth table can be formed as = T=20K
A | B | Equivalent Q.6 (D)
0]0 0 Acceleration dueto gravity at leight h from earth surface.
0|1 1
1]0 1 g 5
1)1 1 ._
g= [1+—]
Hencethe Equivalentis“OR” gate R
Q4 (D) o
o (1+£j = h=2R
Phase difference= —= x path difference R
. 2t A ®m Q.7 (A)
i.e 0=—xT =7
A 6 3 2 P 1 .
P+=pv- =—+=-pV
o 2 2 2
As =1, cos’ [Ej \/Piz
=V=,—*V
I 3 P
. cos? 5



Q38 (A) Q.13 (D)
i=i,sin(ot+0) Orbital velocity of electron
¢ =0asonly resistance

z
i Voc s Z (n=same for both atoms)
o

=i sin(wt)
2 0
\/7 :>VHe+=ZHe+=g
ot v, z, 1
4
. Q.14 (D)
t=£ f,+f.=L =10cm ... @i
f
=T «1000ms f__4:>f°_4fe
4x 21 x50 ¢
—25ms from equation (ii) '
4 +f =10 =f =2cm: L, (eyepiece)
Q9 (© _ _ _ .
B f,= 4x2=8cm:L (Objectivelens)
WP—>Q lext ~ q (VQ_VF’)
=-16x10"x100(-4-10) Q15 (A)
=224%x107%)

y=5(sin3nt+ ,/3 cos3xt) cm
Q10 (B =y=10sn(3xt+¢)

In case of forced oscillations, =A=10cm
2
F/m _ £
x:asin(cot+¢)wherea:h =T 3Sec
’ Q16 (©
1 By surface energy conservation

.. X is proportional to

m(w; —°)
D
=224
4 2

. . o5 oA, +oA,=cA
.2 —2
E:ELl :EXZX(IJZGZSX:LO J 5[2><4nr12]+c;[2><4nrﬂ:c[2><4rcr2J
Q12 (A Z+ri=r?
FBD of m andm,
r=rZ+r;
A7 B
. . Q ®)
¢ =BA cosot
(m] [m:] ¢ =BA cos2n ft
_ Brr?
A M o= cos?nft
d 2
e:_d—‘i’ =B ot sinznit
mlg_T:mla_ .......... (l) 2.2 2
Timg=ma .o (il e=Bn”rf sindnft

Peak value=B 1 2r?f
_ (ml—mz) _ (5—48)

4% mp+m, © T (5+4.8 Q.18 (D)
At first COM movesin downward direction then shift
_0.2x438 =0.2m/s? back to initial position.
9.8 . time period at first increase then decreases.



Q.19

Q.20

Q.21

Q.22

Q.23

(A)

hc
7—56V0+¢
h—C—eV + @—%V -he
g Vot 0= g =AY ==
D)
Bt
2R
AIs;o,AzrrR2:>R:\/E
T
Hol “oi\/g
= B= =
A 2/A :izE A
2\ Ho VT

T
D)
isochoric — Processd
isobaric — Process a
Adiabatic slopewill be more than isothermal so
Isothermal — Process b
Adiabatic » Processc
order > dabc
©
ig = 2% of current
i i
X—=—
100 50

iRS:igRg
(49j><5
50

R = 1

g el
50

R, =245Q
©

We know that power consumed in a.c. circuit isgiven

by
P=E, I, Cosp
Here, E=E,sSinwt

- _x
I=1sn (wt 2)

This means the phase difference, is ¢ = g
T T
- cosp=cos - =0 .. P=E_.I .cos-=0

2 o ms’ rms’ 2

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

(B)
2 2
| = MR +2[M§ +MR2J

2
2 2

:MZR MRToMR? =3MR?

(A)

AL=AL,

o, AT, = (o,AT,

0 _AT, 4 T-%0

a, AT, = 3 180-30

T=230C

©

1
Freguency of vibration of string, f = E\/7

Let say frequency of tuning fork isf,

T
n

Vida 12
WEadn 2

V169 13
L= adn 2
o1
£, 13 O
Giventhat,
f,—f =6andf,—f =6
putting the value of f and f, in equation (i)
fo-6_12
f,+6 13
f, =150
®)

1 1
EOCT rocm
Eoxm

(Mass, Jev

lonization potential = 13.6 x

=13.6x207eV =2815.2eV

D)
- RT KT
V2rd?N,P = J2rd’P
(d=diameter of molecule)
A =102 nm
®)
2
U — @ + ki + @ — 0 — Q —

Tota — a a a 2

(Mass,)

-q

(14

1

NG

(5



Q.30

Q.31

Q.32

Q.33.

Q.34

Q.35

©
y=15

Plvly = PZVg
(200) (1200)*=P, (300)*°, P,=200[4]*2=1600kPa Q.36

PV,-RV, [480— 240)
W.D.|= -1 05 = J
®)
i i AD
Fringewidth = q
As )\ decreases, fringe width also decreases.
®)
P
i A=10"m?
v,=1m/s
h Q.37
A
VZ
AV, =Ay, Q.38
104 x1=A,V,
Ay, =10" ... 0]
1 2 2
P+ EP(Vl -v5)+pgh=P
V3 =VvZ+2gh
V,= V2 +2gh = J1+2x10x0.15
_4
07 _,
A2
A,=5x10"°m?
(A)
10% electrons enter in emitter, so the emitter current
(o)
ne 10°x1.6x107*° 39
(IE): T:T =16mA Q.
Basecurrent (1,)=0.04(1)
Collector current (1) =0.96 (1)
a=1lc =006 p=lo 096l .,
I e 0.04l,
©
" Beat frequency =f —f, =38
6=f-248 ........... 0
9=863—f ... (i)
(ii)—(@) =—=>3=s511-2f Q.40
2f =508
f =254 Hz
(A)
F=mo?r
2
F= m[ﬁj r
T

Taking square root both the side
JF =22 e

D)

_Qlg,
T 6

2L

¢

‘\ZlL
It

Flux passing through shaded face = 9

6e,
D)

2L

°(

ds
V= i slope of the displacement - time graph.

©
magnetic field at center of loop

_ Mol
1 2R
Magneticfieldat x = /3R

B

HoiR® _ HoiR?

2 2(R2+X2)3/2 2(R2+3R2)3/2

B

_ HoiR® =”oi
T 2(4R?*¥?  16R

B _15_s8
] Bz_ 2 -
B,:B,=8:1

=

©
A, T=b(Wien'slaw)

L_ 2898x10°
A 289.8x10°°
- - Q 4
I(intensity)=——=oT
( y) AT C

=10k

=5.67x 10 x(10')
=5.67x 108 Wn?

D)

Theinternal resistance of thecell .

r= —fz R

_ 240-120

120 x2=2Q Ans.



Q.41

Q.42

Q.43

Q.44

D)

Minimum distance=x,

Minimum speed = v,

Maximum distance =X,

Let the maximum speedisv.

Asthereisno external torque acting on the system, so
the angular momentum remains constant. Let mbethe
mass of the planet.

Minimum speed (v,) is possible at the maximum distance
(x,) while maximum speed (V) ispossible at theminimum
distance (x,) fromthe sun.

VoX,
Xy

< MV,X,=MVX, Orv =
®)

If 1 kg block attached to a spring vibrates with a
frequency,

m=1Kkg

1 [k
= =1Hz K

v= —
2r\m

= k=4r?N m?
When two springs are attached in aparallel to an 8 kg
block, then

K 8kg

k_=k+ k=2k
e

1 [k
Frequency, v'= —,|—
equency, v 2\ m'
1 2k 1 ]2x47c2 1
— == =—Hz
2\ 8 2=n 8 2
(A)
E= d—V =dar= a
== - = 3, (compare)
Result inside uniformly charged solid sphere.
p=-12a¢,
A=12
(A)
r
rl
.
In steady state
E
Current| = e,

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Er.

Potential disterence acrossAB =1r, = frr
2

Charge on capacitor Q=C (AV) ,,
CEr,
r+r,

Q= =10uC

©

The objective of compound microscope is a convex
lensandit formsreal and enlarged image when an object
is placed between its focus and lens.

®)
Since Co-ordinate of point B is (5.5, 0) hence the
threshold frequency is5.5x10*Hz.

E g = N = 6.62x10% x 5.5x 10
=36.41x 102
(B & A points are near each other)
36.41x10%

=l exl0® eV =227ev
D)
(A)
1cmmv2 e
2

_Li2_ (@)

C.= 2 (200)2 =25uF

©
. 3V
Second overtone of open pipe = o

) _ 3V
First overtone of closed pipe= —

aL
Given 2.3V
Ve o Tl
l=2L

®)

I
retentivity:E/
[e]




Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

Q.64

CHEMISTRY
®)

Distance between two nearest neighbours in bcc

= @ = ‘E;*E = 1'7322“/5 =4503A.

©
x—-2+5(0)=0
X=+2
CN.=6

©

D)

Smaller the ion more is the extent of hydration. The
hydration enthal pies of alkali metal ions decrease with
increaseinionicsize

Li*>Na" >K*>Rb*>Cs'

Li* hasthe maximum degree of hydration.

©

(A)
Cl, + 2NaOH —— NaCl + NaOCl + H,O

(Cold & dilute)

®)

AH = +ve for endothermic reaction.

(D)
H,SO, isastrong dehydrating agent.

(A)
Molisch's test is used to detect the presence of
carbohydrates.

©

(A)

CH,—CH,CH,CH, MA*H—C'» CH,-GH-CH.
Isomeri ztion reection CH,

(A)

(D)

Tollen's reagent oxidizes the compound having
aldehyde group like glucose and also oxidizes a-

hydroxy ketones having -COCH,OH group as in
fructose.

D)
Since the oxidation number of Ni increasesfrom0to 2,
therefore it acts as reducing agent.

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

Q.72

®)

CH, CH,
CH3—(|2—Br +NaOCH, — CH3J3=CH2
H, (A)

®)

CH,
H——OH
H——OH

CH.

It contains plane of symmetry soitisoptically inactive.

()

Solid + Heat — Liquid

Hence, when heat is added to the equilibrium then
according to Le-Chatelier’ s principle equilibrium shifts
in the direction where heat is consumed that is, in the
forward direction to form more liquid and amount of
solid to decrease.

(A)
R-MgX +CH,—CH,

R-MgX + CH,~CH,
O —>R-CH,CH,0-MgX

: OH
_HOM R CH~CH,OHMY

A
X

(B)

The emf of the cell cannot be zero because
concentration of H* ions in two electrolytic solutions
isdifferent. HCl isastrong acid while acetic isaweak
acid and hencetheir pH will be different.

®
OH
LiAIH éHZ
C4H;COOCH, —1a: _, @/ +CH.OH
®)

Therelative lowering of the vapour pressure of dilute
solution is equal to the mole fraction of the solute
molecule present in the solution.

D)

OH OH
Br. B
Br, '
excess '
Br



Q.73

Q.74

Q.75

Q.76

Q.77

Q.78

D) Q.81

© Q.82
X7 )0 CHO @
(i) Zn/H,0 X * )’k
2,2-Dimethyl Propanone Q.83
propanal
Q.84
©
Giventhat Q.85
| =5ampere
t=40min=40x 60 = 2400 sec
Amount of electricity passed Q.86
Q=1t=5x%2400=12000C
Zmt2+2e——7Zn (n=2e)
From Faraday first law, Q.87
wW=2ZIt (Z = equivalent mass)
Mass
=—— (Mol.Massof Zn=65.39)
_ 6539 g Zinc
~ 2x96500° © Q.88
Therefore, 12000 C chargewill deposit
65.39x 12000
= —— =4.065
2% 96500 gof zn
Q.89
®)
Ambident nucleophiles have more than one site
of attack.
(A)
As osmotic pressure is a colligative property i.e., it
depends only on number of particles.
Among the given options only CaCl,, givesthe highest
number of particles (ions) on dissociation.
CaCl,—— Ca?* + 2Cl=(3ions) Q.90
While KCl givesonly two particles (ions)
KCl—— K*+CI~(2ions)
Glucose and urea do not dissociate and thus behave Q.01

assingle particles.
Thus, highest osmotic pressure is exerted by CaCl.,.

®)

EASxs

O)
(A)

CH, —C—NH, + Br, + 4KOH Hoffmann
Acetamide bromamide

1 .
EWG on Benzenering.

reaction

CH.NH, — 2KBr —K,CO, + 2H,0
Methanamine

®)
®

Aromatic diazonium salts are more stable due to
dispersal of the positive charge on benzenering.

©
®)
(A)

®)
Glypta isusedinthemanufacture of paintsand lacquers.

(A)

A — B, volumeisnot changing (Isochoric)
B — Clsobaric

C — A Temperatureis constant (Isothermal)

©

Sulphur dioxide is widely used in the food & drinks
industries for its properties as a preservative &
antioxidant.

D)
pK,, =—logK,=-log1x107'2=12.
K, =[H'][OH]=10"2.
[H]=[OH]
=[H*?2=10"2; [H*] =107%; pH =—log[H*]
=-log10¢=6.
H,0O is neutral because [H*] = [OH] at 373 K even
whenpH =6.
(D) isnot correct at 373 K. Water cannot become acidic.

(A)

NH,Cl + H,O == NH3.H,0 + CI~- + H* (Acidic
solution due to hydrolysis of NH} ion).

(A)

In octahedral structure MX,, the six hybrid orbitals
(sp®d?) are directed towards the corners of a regular
octahedral with anangleof 90°. Accordingto following

structure of M X the number of X-M-X bonds at 90°
must be Twelve.

X

X X
M

X X
X



Q.92

Q.93

Q.94

Q.95

Q.96

Q.97

Q.98

Q.99

Q.100

B)
It isaoctahedral void.

©

NH, has lone pair of electron while BF, is €electron
deficient compound so they form a co-ordinate bond
NF,— BF,

(D)

Inrock salt structure, Cl-formsfcc (ccp) lattice & Na*
occupies octahedral voids, So tetrahedral voids are
vacant.

(A)
Thefour water mol ecules are attached with secondary
valenciesof themetal atom, e.g., [Cu(H,0),]SO,.H,O.

(A)
Diaysisisused to purify colloid.

B)
Inan octahedral crystal field ty orbitalsareloweredin
energy by 0.4 A,

®)
D)

There are 6 electrons in its ultimate and penultimate
shell.

©
M T
Vo T T



