-X0O 30 6KLIW 3%$7%&$-8/< 6+

E" (PSOR\HH 6HOHFWLRQ %RDUC

s agia s gl g

1DPH RI WKH JUMHP$IJULEXOWXUH 7HVW 3$7
1DPH RI 6KKIWW

(I[IDP'DWH -XO ([DP7LPH 30

7RWDO 1XPEHU RI 4XHVWLRQV

7TRSLF 3K\VLFVXQLW

If two polaroids are placed such that their axes are perpendicular, the transmitted intensity is:

afg g Tieliss 39 UHR T 9N {6 3701 38 U6 GOk & |9ad ol af Saikd digal g

>S4AXHVWLRQ ' @
Maximum / f9@an
>2SWLRQ ,° @
|
>2SWLRQ ,° @
/2
>2SWLRQ ,° @
Zero /T[4
>2SWLRQ ,* @

Which of the following does NOT utilize polarization?
Fraffed & 4 oF ydiewo &1 gugi 78 oa &7

>S4AXHVWLRQ ,°' @
Sunglasses / 44 &1 I=RHT (HTER)

>2SWLRQ ' @

LCD screens / ToTEIar ThiA

>2SWLRQ ' @
3D cinema glasses / 351 N=HAT I=HT

>2SWLRQ ' @

Spectrometers / @E‘Cﬁﬂﬁa

>2SWLRQ ' @



An object moves in a straight line with uniform acceleration. The ratio of distance covered in the nth
second (Sn) to the distance covered in (n-1)t" second (Sn-1) is:

UH a5 UHOHM @0 & 91y U6 e W@ afg &l g n & Sds (sn) T @@ ST g g AR (n-1) &
Y&HS (Sn-1) H T B! T8 G2 &1 HIId ©:

>S4 XHVWLRQ ' @
n/(n—1)

>2SWLRQ ,° @
(2n=1)/(2n-3)

>2SWLRQ ' @
n¥(n-1)°
>2SWLRQ ,' @

(n-1)/(2n-1)

>2SWLRQ ,° @

Two blocks of masses my and m, are placed in contact on a frictionless surface. A horizontal force F is
applied on m,. The force on m, is;

THHM m, 94T m, & &l sald U0 Aed Idg U2 Uk H TW@ MU &1 m, U T & 9o F oa] ofiel ©
m, 9% @7 9741 99 &

>4 XHVWLRQ ' @
F

>2SWLRQ ,' @
F(m, / (my + m5))

>2SWLRQ ,' @
Fimy / (my + m5))

>2SWLRQ ' @
Zero /T[4
>2SWLRQ ' @

A car accelerates on a straight road. The force that accelerates the caris:

U &R Uil U5 R ©fid 8idl 8| FR & aftd &3 9a 5 o

>4 XHVWLRQ ' @
Weight of the car / &R @1 HIRX

>2SWLRQ ,' @
Engine force/é@-‘-! g

>2SWLRQ ,' @
Reaction of the road on the tires due to friction / TE0 & HIROT T4 U Hed GARVITIEa)

>2SWLRQ ,° @



Normal reaction / 3ff¥ds ufafear

>2SWLRQ ' @

Two identical balls collide elastically. If one is at rest and the other moves with velocity v, after the
collision:

& 9O 716 TR U 9 Tl 1 31E U g AR g AR gl Aig v 3 9 i &l 3, f eaEn & ale

>4XHVWLRQ ' @
Both move with velocity v / &HI a7 v I Feial g

>2SWLRQ ,° @
One moves, the other stops / T Fadl g YUl B Sl g

>2SWLRQ ,° @
They exchange velocities / 3 971 &1 HGH-TEH I ©

>2SWLRQ ,° @

Both move in opposite directions / GiHI fduxid fe 3 H Tadt

>2SWLRQ ,° @

A ball collides elastically with a massive wall and rebounds. The change in its momentum is:
% 7ig Uo [92d 4laR § U ©U 9 THdl § 3R 909 S8ddi ¢ | 39% a7 5 giadd ¢

>4XHVWLRQ ,' @
Zero /T[4

>2SWLRQ ,* @
mv

>2SWLRQ ,° @
Zmv

>2SWLRQ ' @
—mv

>2SWLRQ ,* @

The moment of inertia of a ring of mass M and radius R about a diameter is:

FOTH M 3R =01 R arelt U 9o &1 oI & ulia: 99 S0 §

>4XHVWLRQ ,° @
Y MR?

>2SWLRQ ' @
MR2

>2SWLRQ ,* @
1% MR?

>2SWLRQ ' @



2 MR?

>2SWLRQ ' @

A ring of mass M and radius R is released from the top of an incline and rolls without slipping. The
gravitational potential energy lost is converted into:

FoOHH M HR =0T R & U 990 &1 UG caH & N 9 SIS 91d1 § 3R 98 &4 e qeedar g @
T oA fRufaw Sel &1 g ¥ ofafda fea s @

>4XHVWLRQ ' @

Only translational KE / ad SUFTRONT Tl Fo1l (KE)

>2SWLRQ ,* @
Only rotational KE / @ael Ui Tiferel FHal (KE)

>2SWLRQ ' @

Both translational and rotational KE / RIFTROHT Gﬁ?‘qﬁﬁfﬁf s 9

>2SWLRQ ' @

Internal energy / 3idiN® Hd

>2SWLRQ ,* @

The wark done in stretching a spring from x = 0 to x = a is W. The work done in stretching it from x =
atox=2ais

TS A ®Ix=0Tx=ade a7 § A T S W1 38 x = a § x = 2a 9@ a4 & fooar 741 &1d
-

>4 XHVWLRQ ' @
W

>2SWLRQ ' @
2\W

>2SWLRQ ,° @
3W

>2SWLRQ ,° @
AW

>2SWLRQ ' @

7TRSLF 3K\VLFVXQLW

At what height above Earth's surface does g become 1% of its surface value? (Earth's radius = R)

T2l @ T8 ° fFat S8 T g &1 AF I9E UGS OF &7 1% 8 o1 27 (9 31 =1 = R)

>4 XHVWLRQ ' @
8R

>2SWLRQ ,* @



9R

>2SWLRQ ,° @
10R
>2SWLRQ ,* @
20R
>2SWLRQ ,' @

If a geostationary satellite has orbital speed v, what is the orbital speed of a satellite at half its orbital
radius?

g fest YRR IuUs @1 e 1 v 3, T SUS! Bata B & ofe 4T IR 3UUE @ ®aid T &l
Bl

>4 XHVWLRQ ' @
v

>2SWLRQ ,° @
V2w

>2SWLRQ ,° @
2V

>2SWLRQ ' @
v /2

>2SWLRQ ,° @

Which of the following CORRECTLY relates surface energy (E) to surface tension (T)?
frafeatad & ¥ o= gdia $wi (£) &1 g¥ig a91d (1) © 98t ©U © Hafid $d1 87

>4 XHVWLRQ ' @
E=TxA

>2SWLRQ ' @
E=T/A

>2SWLRQ ,* @
E:TxﬂA‘

>2SWLRQ ,° @
E=AA/T

>2SWLRQ ' @

If the mean kinetic energy of a gas molecule is E, what is the pressure exerted by the gas in terms of
number density n and E?

gfe fopet 19 30 BT 319d s Fol E 8, @ 98 9@ n 3R E & e § 719 gR1 @ T e @ gy

>4XHVWLRQ ' @



P=E/n

>2SWLRQ ,' @
P =nE

>2SWLRQ ,* @
P=2/3nE

>2SWLRQ ,' @
P=3/2nE

>2SWLRQ ,' @

Which of the following is TRUE for a diatomic gas with only translational and rotational degrees of
freedom (no vibration)?

frafaled § 9 -1 5y Sag SHT=0g 39Ul Waddl $1 Sife (@l5 $9q 78] are [Guame
9 & o 9 g7

>4XHVWLRQ ' @
CV =52 R CP:NER

>2SWLRQ ,° @
CV =3/2R, Cp: 5/2 R

>2SWLRQ ' @
CV =TI2R Cp: 9/2 R

>2SWLRQ ,* @
CV = 3R, CP:le

>2SWLRQ ,° @

In Joule's paddle-wheel experiment, if a mass m is allowed to fall through a height h and the system is
perfectly insulated, what is the rise in temperature of water (mass M, specific heats) in terms of the
mechanical equivalent of heat J?

o9 & Usd-rd W F, aft 5HE m @ h $9n 9o TR G 9 § #iR Fen @t e 9
FHRIMG (Fgacs) 8, d S ) & TiE® gouie & SaY § uHl @eomd = M, 3Ry S s) & aoae= |

foral gfs grft

>S4AXHVWLRQ ,°' @
mh/Ms

>2SWLRQ ,' @
mgh/isM

>2SWLRQ ' @
JIsM/mgh

>2SWLRQ ,° @
Mgh/mls

>2SWLRQ ' @



According to Newton's Law of Cooling, which differential equation represents the rate of cocling?

e & aad 90 & 39R, $H-91 Sahd GE@0 Waad & &L &f aidr g7

>4XHVWLRQ ,° @
dT/dt = —kT

>2SWLRQ ' @
dT/dt = —k(T-Tp)

3

>2SWLRQ ,° @
dT/dt = —k{T“—TD4]

>2SWLRQ ,° @
dT/dt = k(T-T;)2

>2SWLRQ ' @

A uniform rigid rod of length L is suspended from one end and allowed to oscillate in a vertical plane.
What is its period of small oscillations?

dars L @1 TGTHEH €6 B8 &I Uh N § ACHl 41 8§ 9y iR 9 J ara-d Sl T 8 | 596 @Y
GIaH! @l SMaa ol & 872

>4XHVWLRQ ,° @
21 (L/g)

>2SWLRQ ,° @
2Tnf(2Lf3g)

>2SWLRQ ,° @
21/ (L/3g)

>2SWLRQ ,°' @
21V (2L/g)

>2SWLRQ ,* @

The period of a tarsional pendulum with moment of inertia | and torsional constant k is

TSed Y0l | AR IS RRIE « 15 U 41018 U5 @& ATad e =

>4 XHVWLRQ ' @
21V (k/1)

>2SWLRQ ' @
2T {1/K)

>2SWLRQ ,° @
2K/

>2SWLRQ ,° @
V(2K

>2SWLRQ ,* @



Two waves of the same amplitude and frequency traveling in opposite directions can form a stationary
wave only if:

faudia famms & om &3 arcll 99 M SR amaf ©f &l aiff dad gt RR &8 a9 9adl ¢ 99

>4XHVWLRQ ' @
They are in phase / d a1 | ©l

>2SWLRQ ,° @
They are coherent / 3§ JETd &
>2SWLRQ ,' @

Their phase difference is 1 / 3= &g T 8l

>2SWLRQ ' @
They differ in wavelength / G':l'cfﬁﬂﬁ'{%iﬂﬁﬁ Eff

>2SWLRQ ' @

7TRSLF 3K\VLFVXQLW

Which one of the following is NOT predicted by the classical wave theory of light regarding
photoelectric emission?

TSI & VAT a7 RGid g1 UhT=I-[aggd Ioeid & gay § Fafafad § 9 oF-wt yiasanft 8 ot
UER

>S4AXHVWLRQ ,°' @
Absence of threshold frequency / Gadia HER (URTS Bl &1 HUE
>2SWLRQ ' @

Continuous absorption of energy / 3ol T (AR SARTHI

>2SWLRQ ,* @
Instantaneous emission / TR I® RRSEE

>2SWLRQ ' @

Increase in kinetic energy with intensity / digar & 91y fas o 4 gfg

>2SWLRQ ,' @

A Wave theory assumes energy of light is distributed:

r
|

T Fagid /ar ¢ o e &t Fet faaid gt ©

>4XHVWLRQ ' @

In photons / BIeH! &

>2SWLRQ ,° @
Discretely over electrons / QGGC_:F"H W AT ®0 Y

>2SWLRQ ' @
Continuously over entire wavefront / §quf G (@ahe) IR ARG



>2SWLRQ ,° @
Over a specific point on surface / 9ds R I AP g W

>2SWLRQ ' @

A ray is incident obliquely on a rectangular glass slab and emerges from the opposite face. What
happens to the direction of the emergent ray?

U (530 e AR $id & ©e IR a8 93 § 2nufad idl ¢ 3R f9udlc was @ Read g1 frfa
foer o7 feam & oo gian g2

>4XHVWLRQ ,' @
It bends further toward the normal / I8 f{idd BT AR Gﬁ?@ﬁﬁ?}

>2SWLRQ ,' @
It becomes perpendicular to the interface / 98 '.i;c{l?h{-l & daad Eﬁ IRl %’

>2SWLRQ ' @
It becomes parallel to the incident ray / I8 T4l {01 & GHIAR Bl 91l 8

>2SWLRQ ,° @
It refracts into a new angle equal to angle of refraction / I8 U@ 7Y B0 1T 3yafdd gidr 8 o
31lefir'1 HI01 & T gidl E\

>2SWLRQ ' @

When light passes from a denser to a rarer medium, what condition must be met for total internal
reflection to occur?

TE TSI TuT 71end § favd mers J oar ¢, f 0ol siafie wiady g1 & o oe-ft v ot g
Bl

>4 XHVWLRQ ' @
Angle of incidence > critical angle / 30T HIT > Hifad B0

>2SWLRQ ' @
Angle of incidence < critical angle / S{TUdH HIUT < Hifdd BIU

>2SWLRQ ,° @
Angle of refraction » 90° / 3{Uda ®Iu > 90°

>2SWLRQ ,° @
Refractive index of rarer medium must be greater / [d3a fTsaT &7 Hgaie i g Tmfey

>2SWLRQ ,* @

Which of the following statements about image formation by spherical mirrors is NOT CORRECT?
TR g4 gRI lfdd o & ar J Fefated § 9 o1F-91 sy 98t T8 87

>4 XHVWLRQ ' @
Real images are always inverted / ardfd® Bfaal sH=T It gt §

>2SWLRQ ' @



Virtual images formed by concave mirrors are always diminished / gad gyul g1 AT sy
wfaal gazn it g1t §

>2SWLRQ ,° @
Convex mirrors always form virtual and diminished images / 31d T gHET STYTH R BieT
ufcidg &1 8

>2SWLRQ ' @
A concave mirror can produce both real and virtual images / SHddd U ArfdeE SR STHTET &1
UHR S Biagl &1 9Hal ©

>2SWLRQ ,* @

Why does a prism split white light into its constituent colors, while a rectangular glass slab does NOT?

s &9 YT @1 39% g W § fayifrd abf ok &a1 ¢, Safth STadiaR &g @ ug! U] 7el Sl

>4 XHVWLRQ ' @
Because the prism is thicker than the slab / iy e We A derga s

>2SWLRQ ,° @
Because the refractive index of prism varies along its surface / T 0T &1 HUTdiE IHD! TS
F HTET Fgad 354 8

>2SWLRQ ' @
Because the inclined surfaces of the prism cause different deviations for different colors / @ifds

fisn &1 931 g3 9ag fafvd 311 & [y s ofa f9aa &1 SR a4l 3

>2SWLRQ ,° @
Because the slab allows only partial internal reflection / Fifd e Haq RIS AaE WRadT i

el Ear e

>2SWLRQ ,' @

In Newton's recombination experiment using two identical prisms, what key conclusion did he draw?

&1 T fired! &1 SUah @ ea & A a8, SEiH w1 gyt ey St

>4XHVWLRQ ' @

Light can be converted into energy using prisms / U &1 SUGN S WHT &I ol § uRkafad
fepar o Har §

>2SWLRQ ' @
White light can be polarized using a prism / TO=8 &1 SUgN B¥a 4d U™ @i ydigd fban s
HHd1 g

>2SWLRQ ,° @

The spectrum cannot be further split beyond seven colors / TaEH &1 91d T I 3F fquTied gl
fopa w1 wemen

>2SWLRQ ,' @
White light is composed of seven distinct colors / e UHT Id AT-3H 30 F 47 B:IF!T %

>2SWLRQ ,° @



Which of the following is TRUE about the least distance of distinct vision for a normal human eye?

A 94 319 & o Sy e ol gaa9 gl & ax | FEf@a 5 9 o591 sy 9 87

>4 XHVWLRQ ' @

Itis 10 cm and varies with age / 9% 10 ot ¢ 3R 39 & U1Y g5od! W8l 8

>2SWLRQ ' @

[tis 25 cm and known as the near point!ﬂ?ﬁ’ZS@"ﬁ%ﬁ?Sﬁ #ﬁﬁﬁ@%ﬂﬁﬁl CIRSIG! %

>2SWLRQ ,° @

It is 50 cm and fixed for all agesjﬂ%SU@ﬁ%ﬁ?ﬂﬁGH%ﬁHﬁﬁﬁ%

>2SWLRQ ,° @

It is the minimum focal length of the eye lens / A8 AT o ﬁﬂﬁﬂﬂfﬁﬂﬁ%

>2SWLRQ ' @

For a simple microscope forming an image at infinity, which of the following is TRUE about angular
magnification?

T TR GEAERT 9 3T TR Bid &91a1 8, 3% By e[ & an ¥ e d 9 er-ar 9w 87

>4XHVWLRQ ' @
ltequals 1+ D/f/TUB 1+ D/f & e §

>2SWLRQ ,' @
It equals D/f / T8 D/f & SUER §

>2SWLRQ ' @
It equals D/u / T8 D/u & SRT&R ¢

>2SWLRQ ,' @
It equals f/D / T /D & SER

>2SWLRQ ,* @

Which factor primarily determines the resolving power of an astronomical telescope?

DH-U1 BRE T2 T Y Uh Tad gra - @ [aded amar Feifa oarg?

>S4AXHVWLRQ ,°' @
Magnification / 3ras=

>2SWLRQ ' @
Focal length of the eyepiece / AFA®T B Bidd GELE)

>2SWLRQ ,° @
Diameter of the objective / 3HeRgd &1 AN

>2SWLRQ ' @

Tube length f:lﬁ'[ 71 FITSFIE'—r

>2SWLRQ ,* @



7TRSLF 3K\WLFVXQLW

A hydrogen atom emits a photon with a wavelength approximately 656 nm. A student asserts that this
photon must have been emitted due to a transition from a higher level to n=2. Which of the following
best evaluates this assertion?

UF BISSIo URATY] T 656 nm TXTGH dTel U HIeH Sofeid Hdl ¢ | Uh B3 &1 &l ¢ [ I8
BT 3o W1 Y n=2 I® THH0 & HRU Iared g1 s FHafafaa 3 O o9 39 21d &1 99y 3

TATH Hal g7

>S4AXHVWLRQ ,°' @
The student is incorrect; 656 nm corresponds to a transition from n=2—1, which lies in the

ultraviolet region. / BT T1Ad §; 656 nm n=2—1 ¥ THAU & HTET g, o WRET &3 F &g g

>2SWLRQ ' @

The student is partially correct; 656 nm falls in the visible region, but corresponds to a transition
from n=4-2, not n=3—2. / BTA HTH T ¥ Te! §; 656 nm T &7 H a1 8, A= T n=4-2 ¥
AU T HIET S, A B n=3-2F

>2SWLRQ ,° @

The student is correct; 656 nm correspends to the H-a line of the Balmer series, resulting from the
n=3—2 transition. / T3 Tol §; 656 nm T YTAT B H-o T@T F HTET T, S n=3-2 THAT Y
I@e gidll 81

>2SWLRQ ,° @
The student is incorrect; 656 nm lies in the infrared region and corresponds to the Paschen series. /

B TS §; 656 nm axad &7 § T ¢ 3R I18 @ & e ¢

>2SWLRQ ,° @

A hydrogen atom emits a photon with energy approximately 0.17 eV. A student concludes that the
transition involved must be from n=6—5. Which of the following best evaluates this conclusion?

TS BISE o ORATI] TIH 0.17 eV FHell aTell Us B Scfold ®edl ¢| Uh 313 98 sy (dmadr ¢
o o afia SHa n=6-5 T g1 =1feu| fFafafaa d § & 59 A @ Td98 Teais- oedT o7

>4 XHVWLRQ ' @
The student is incorrect; such a small energy photon implies a transition from n=3—1, which

corresponds to UV emission. / 814 TTeld ET 5?—14 BT Fal ard Bied n=3—1 g YHHU &I gxiar %
ST UV e & 3EY B

>2SWLRQ ,° @
The student is correct; the transition n=6-5 yields ~0.17 eV, and lies in the far-infrared region. /

BT Tl T WhH n=6—5 ~0.17 eV &1 3, IR G2-aaa &3 & R 31

>2SWLRQ ., @

The student is incorrect; the energy is too high for a n=6—5 transition - such transitions produce
photons with energy over 1 eV. / BTH 7Tad ©; n = 6—5 WHHU & (7T Foll §gd IS © - T8 HAT
1 eV ¥ i@ FHol 9 BieH Iad B30 o

>2SWLRQ ,* @



The student is incorrect; a 0.17 eV photon corresponds to n=2—1, which lies in the Lyman series. /

B TG §; 0.17 eV BIEH n=2—1 P 3IFY ¢, & AgH- 40 & 311 g

>2SWLRQ ' @

A certain radioactive isotope decays through three independent processes with different half-lives:

*T,=85s
*T,=16s
*T3=24s

Each process contributes independently to the overall decay. Calculate the effective mean life T, of
the substance due to the combined decay processes.

e i ol aaenfae srar-sm@ ol amg ardll 9 w@da uisaed ¥ sier am T T

-T1:85
* T,=165
*T3=24 5

T UihT T & H Wad 0 9 e &dl ¢ | Sg0d &7 aane & orRo uerd &1 uyiEt $ed o
Toq @ TUFT DL

>4 XHVWLRQ ' @
Te.ﬁ:6.305

>2SWLRQ ,' @
Teﬁz10,445

>2SWLRQ ,' @

>2SWLRQ ,' @

>2SWLRQ ' @

In the fission of 235U, around 200 MeV of energy is released. Approximately what percentage of this
energy appears as kinetic energy of fission fragments, and why?

235) & fadsa & TTHIT 200 MeV Tl Adadt €1 39 Foll &1 T fea- ufawrd fawsa sf &1 nfaw
ol & =0 | Uc Bidl g, R 3417

>4XHVWLRQ ' @
85%, due to Coulomb repulsion / 85%, @hﬂﬁﬁ&ﬂ%ﬁlﬁ

>2SWLRQ ' @
5%, because fragments are neutral / 5%, T W2 IarEH 814 &

>2SWLRQ ,° @
10%, because most energy is carried by gamma rays / 10%, @41{d AfUHT Fat mr fevon grr &
EIREICI

>2SWLRQ ,° @
50%, due to symmetric mass splitting / 50%, THET T [AUTEH & HRO




>2SWLRQ ,° @

A plutonium-239 nucleus undergoes fission, releasing on average 210 MeV of energy. If 2 grams of
Pu-239 undergo complete fission, approximately how many liters of water (initially at 30°C) can be
heated to its boiling point {100°C), assuming no heat is lost to the surroundings?

(Specific heat of water = 4.18 1/g*C)

TS WeIHaH-239 T EsT T Toral ¢, o/ 3iaad 210 MeV $Hul (Adadt gl 3fe 2 WH Pu-239
1 qut fad s BiaT 8, af T fha oiiey Ol (R[Bsd § 30°C UR) & 39d HYHid (100°C) T TH
fopaT o edT 8, 98 HFd 8T (& Surs & ardraeu | $is &1 78] ol 87

(Ut B! fafRw ST = 4.18 HE/AM°C)

>4XHVWLRQ ,° @
27 x 10° L

>2SWLRQ ,° @
3.2 % 105 L

>2SWLRQ ' @
4.1 % 105L

>2SWLRQ ,° @
5.7 x 105 L

>2SWLRQ ' @

A sample of a pure radioactive isotope is observed to decay in such a way that after 20 minutes, only
1/16%" of the original sample remains. If the same sample is divided equally into four parts and kept in
different containers under identical conditions, what fraction of each part will remain after 10
minutes?

TF Y Searll g &1 A 59 a)E ¥ 4 g gel & T § & 20 e & 9, 1a E @
%ad 1/16 @ YT & I9 I8 oG ¢ | A 3 751 &1 IR Ui § 9EE €9 9§ fquiferd o @ ok g9m
gRIRYTagl § 3{eT-3e Ul H @1 91, d1 10 4T & §le Udd HFT &I [dha-T HFT §=i?

>4 XHVWLRQ ' @
1/2

>2SWLRQ ' @
1/4

>2SWLRQ ,* @
1/8

>2SWLRQ ,° @
1/6

>2SWLRQ ' @

Which of the following most accurately characterizes the electronic property that fundamentally
differentiates an intrinsic semicanductor frem a wide band-gap insulator at 300 K?

fafaled d 9 sR-a sawHe Tuyd B 969 Te® 9 I G €, o 300 K IR U6 AdNs
sefTe® Bl U a%ga 88-710 3qae? § Mifte U 9 e Hal 67



>4XHVWLRQ ' @
Presence of partially filled conduction band at T= 0 K. /T = 0 K U {{[¥& ¥4 § 4 9reH CER:|
JufRyfd |

>2SWLRQ ,° @
Band-gap energy exceeding ~4.0eV, prohibiting thermal excitation of electrons to the conduction

band. / §5-TT S9! ~4.0 eV  34f¥w, TTeF 88 & gagcH! & ardig Idei &1 bl gl

>2SWLRQ ,° @
Dominant carrier scattering due to ionized impurities. / a4 REAT & TR T IS
T 0 |

>2SWLRQ ' @
Linear temperature dependence of carrier concentration due to band degeneracy. / 98 THY &

HRUI GT8H Tigdl &1 1Qd araa HRari

>2SWLRQ ' @

An electric dipole of dipole moment p=5.5x1073% Cm is placed in a uniform electric field of
magnitude E=3.2x105 N/C. The dipole is initially aligned in the direction of the electric field (like in a
stable equilibrium position). Calculate the minimum work reguired to rotate the dipole from this
stable equilibrium to the unstable equilibrium (like anti-parallel to the field direction).

faya ool p=5.5x 10-30 G are Ues fagygd f§4Ud E=3.2x10% N/C uftdm & veaaH faggd a7 &
@ 1 g1 s Ry # Regd a7 & R § 9ifEd & 8 (RR are &1 ave) | By & 59 RR
greoraR] § HRR raaw (67 &3 & uiiemier #1 E) 9@ 99 ® Y HaRg® gaay o B
TUET B |

>4XHVWLRQ ' @
1.76x10724 )

>2SWLRQ ,° @
2.0%x10°25

>2SWLRQ .’ @
3.52x10-24)

>2SWLRQ ,° @
5.1x10724)

>2SWLRQ ,° @



A non-uniform bar magnet of mass 0.25 kg and magnetic moment M=1.2 A-m? is freely suspended at
its center by a torsionless fiber in a uniform but inclined Earth-like magnetic field of magnitude
B=3.6x1072 T, which makes an angle of 452 with the horizontal in the vertical plane. The bar magnet
itself lies in a plane inclined at 60° to the direction of the magnetic field. What is the magnitude of the
torque acting on the magnet due to the magnetic field? Also, determine the potential energy stored
in the system due to this orientation.

0.25 foa oM 3R de@ @ 3Tl M=1.2 A-m?2 ITe Ud S99 38 98®, Uh 9O dfd gl &
e & 5L 990 &7, forHaT i B=3.6x10-5 T g, fore# ue wRigfed dq aR1 o0 &% | W@ad
Y Y e §AT 8, O HHaUR ad § Aol § 450 B HIU §97d1 ¢ B 99% W8 a7 &7 &1 G g
60° P& gU da H fUA T | JIS 10 49 & HRU a& TR o1 aId g TG0 BT URHATI #1687 59
sfyfa=ara & sRu fAer § S Rufaw suf @ 4t Fulo sife)

>S4XHVWLRQ ,°' @
1=3.74x1075Nm, U=-2.16x%10"5}

>2SWLRQ ' @
1=4.00x10"5Nm, U=-3.00x1075]

>2SWLRQ ,° @
T=2.60x10"°Nm, U=-1.20x10"5]

>2SWLRQ ,° @
1=1.20x10"5 Nm, U=-4.32x10"3

>2SWLRQ ' @

A hollow conductor is charged and is in electrostatic equilibrium. Which of the following must be
TRUE about the charge distribution?

UE @rEd 9Ta® A € 3R RRdggd dqe- | 81 ey oo & ar | Fufataa J 9 sF-1 sue
T T 1802

>4XHVWLRQ ' @

Charge is uniformly distributed on inner and outer surfaces. / a3 RS IR @edt wagl W
WA w0 ¥ faaRka giar 3|

>2SWLRQ ' @
All excess charge lies on the inner surface only. / SIRT ifafiad H1d2 Had Hidive Jag U of Wgal

gl

>2SWLRQ ,° @
Charge resides entirely on the outer surface. / A= Eﬂﬁ-' 1 Fe IR 38T &

>2SWLRQ ,° @
Electric field inside the cavity is non-zero due to surface charges. fﬂ?rﬁpl HAY & HROT ‘;I%’T% e
faegd & 3 el g1 g

>2SWLRQ ,° @

7TRSLF 3K\VLFVXQLW



The dielectric constant of a medium is 5. If the force between two point charges separated by 10 cm
in vacuum is F, then the force between the same charges at the same distance in this medium is:

ot oM & widggad RRiF s g1 g el d o i sl g mRaai eg s s daaare, @
=8 O1en ¥ g9 gl W YT 99 HER @ did 9d &1 57

>4XHVWLRQ ' @
F

>2SWLRQ ,° @
5F

>2SWLRQ ' @
F/5

>2SWLRQ ,° @
V5 F

>2SWLRQ ,* @

The electric field just outside the surface of a uniformly charged spherical shell of radius R and total
charge Q is:

ST R 3R T 3ME™ Q ¢ U THH 9§ ARG MaeR 9 &t 9de & 31 916 [agqd &7 g
Bl 3

>4 XHVWLRQ ' @
Zero /94

>2SWLRQ ,°' @
Q/ (4meR?)

>2SWLRQ ,* @
Q/ (0R?)
>2SWLRQ ,' @
Q /[ (4meaR)
>2SWLRQ ,° @

In a solenoid, if the current changes uniformly with time, the emf induced in a nearby coil is:

fopeit uferfereT &, 9fe T 999 & 91y Te e ¥4 © §eadl ¢, 91 Hecadl gusdl 8 Ud SUATE
(faggars® ) SR

>S4XHVWLRQ ,°' @
Constant / @R

>2SWLRQ ,° @

Zero /94

>2SWLRQ ' @

Alternating / HETadr

>2SWLRQ ,* @



Exponentially decreasing / IRgdi®! ©U ¥ gedl g3

>2SWLRQ ' @

In which of the following cases will the induced current in a loop be zero?
Frafafea 3 & fea Rufy & qu & fed ury 200 gnfiz

>S4XHVWLRQ ' @
A bar magnet is pushed toward the loop / U6 B< 98 &1 g0 &1 3R Ybal oral §

>2SWLRQ ,° @
A bar magnet is pulled away from the loop / U® ©S Ga® B U | G2 GiaT &dl §

>2SWLRQ .’ @
A bar magnet is held stationary inside the loop / U% 3 48% & qU & 362 R @ war g

>2SWLRQ ' @
A bar magnet oscillates through the loop / Ud @S da® U & HIEH U GId- dxd 2

>2SWLRQ ,° @

If the impedance in an RLC circuit is equal to the resistance R, then the circuit is:

afe Ruas! uivgy & ufdarsr ufady R & sUeR 8, df ooy B

>4XHVWLRQ ,' @
Purely inductive / A& IR®aga
>2SWLRQ ,' @
Purely capacitive / fa=lg Urferged
>2SWLRQ ,' @
At resonance/&lﬂ,—"ﬂﬁfﬁnf 2fa |
>2SWLRQ ,' @

Open-circuited / FaT-9RUY

>2SWLRQ ,* @

Two bulbs P and Q are rated 100 W-220 V and 60 W-220 V respectively. When connected in series to
a 220 V supply, which bulb glows brighter?

Gl §od P 3R Q BT IS HHI: 100 W-220 V 3R 60 W-220 V B 1 5id 38 220 V 3Mgfd  gvfiser & SrsT
SIE1 S, d &1-91 ded 3% gHH] 37

>S4AXHVWLRQ ,°' @
P only / &ddl P
>2SWLRQ ' @
Qonly / Fad Q
>2SWLRQ ,' @

Both P and Q glow equally / P 3R Q &F ¥ ¥U Y 956 ¢



>2SWLRQ ' @

Cannot determine / IECIEG! Tﬁﬁﬂiﬂ EIRSEAGI

>2SWLRQ ' @

The resistance of a material is 4 (. If the current through it is 3 A the energy consumed in 10 seconds
is:

Tt gerf w1 ufaRiv 4 0 21 oft 59w vaifed U 3 A 2, 91 10 S%s | @ud g4 gl Sell [oant ghit:

>S4AXHVWLRQ ,°' @
360 ) / 360 &

>2SWLRQ ,' @
120 ) / 120 S

>2SWLRQ ,° @
400 ) / 400 9=t

>2SWLRQ ,° @
1801 /180 9o

>2SWLRQ ' @

A charged particle of charge g enters a uniform magnetic field B perpendicular to the field with speed
v. The magnetic force acting on it is:

1AW q &1 U ARG FU A v & 1Y &7 & dadd U 9O gae g §F B T Udu axdl ¢ | SH W &

B T 4TB G 9 ¢

>4XHVWLRQ ' @
0

>2SWLRQ ,' @
qvB

>2SWLRQ ,' @
qv/B

>2SWLRQ ,' @
aB/v

>2SWLRQ ,° @

If the currents in two parallel wires are equal in magnitude and oppasite in direction, the force
between them will be:

qfe; o gHTR aRi # yrre givemor 7 sxrer aur e § faudia of, 91 99 &= ga g

>4 XHVWLRQ ' @

Attractive / 3TaHl

>2SWLRQ ' @

Repulsive / ufaadf



>2SWLRQ ' @

Zero /3[4

>2SWLRQ ,* @
Directionless / fG=IgH
>2SWLRQ ' @

The Sl unit of current is defined using:

IRT DI S| 5B & 79 & 1 S gty fosar s

>4XHVWLRQ ' @

Coulomb's law / @UTHW G

>2SWLRQ ' @

Ohm's law / 31/ &1 FTH

>2SWLRQ ' @

Force between two current-carrying conductors / Gl YTdTs! Iiad®] & aid ad

>2SWLRQ ,' @

Faraday's laws of induction / TS T IR0 &1 99

>2SWLRQ ,° @

7TRSLF &KHPLVWU\XQLW

Which year did the discovery of radioactivity earn the Nobel Prize in Physics?

emufifar &1 @9 & o v af Jifeet § T R fian

>4XHVWLRQ ' @
1511

>2SWLRQ ,° @
1903

>2SWLRQ ' @
1921

>2SWLRQ ,* @
1901

>2SWLRQ ,° @

Which nucleus is stable among the following?

fffed § 8 sE-91 Tiie Rr 2

>4XHVWLRQ ' @
The nucleus with even neutrons and odd protons. / 9H qg”z:r e faww vt aran it |

>2SWLRQ ,° @



The nucleus with odd protons and neutrons. / faud TeT 3R vq\t;?-ﬂ qrar AlH® |

>2SWLRQ ,° @
The nucleus with even number of protons and neutrans. / SraC Bﬂ'{ﬁﬁﬁﬁ T &1 ard
A |

>2SWLRQ ' @
The nucleus with even protons and odd electrons. / §H ¥ G Gﬁ?ﬁﬂﬂ%ﬁﬂﬁq CIRIEIEEA

>2SWLRQ ,° @

When a suitable particle beam strikes a target nucleus, it is feasible to create a:

WE UE SUGed HUT (60 A&7 A1 § THdl 8, 9 Hufarad o i gud §

>S4AXHVWLRQ ,°' @
More massive nucleus, but not a less massive one / S IDEZRYIEI] -'-ITT-‘iI?n", T &9 4R -_ﬁ:’f

>2SWLRQ ,* @
Less massive nucleus, but not a more massive one / ®H HRI 1Y, dfe sifte yit Tg1

>2SWLRQ ,° @
Nucleus with either greater or smaller atomic number / (¥ I &H U] H=A1 ara A1NE

>2SWLRQ ,° @
Nucleus with smaller atomic number, but not one with a greater atomic number / &5 UIHIU] G&AT

>2SWLRQ ,* @

Total Bravais lattices present in a cubic crystal system is .

U "1 fehsedl b H Hive od Sagy Sdd gl

>S4AXHVWLRQ ,°' @
1

>2SWLRQ ,° @

%

>2SWLRQ ,* @

4

>2SWLRQ ,° @

2

>2SWLRQ ,° @

The radius ratio of the hydrogen atom's first, second, and third orbits is

SIS SIa UTaT &1 uyH, fEdig 3R gdta ensi &1 B seaua gl

>S4XHVWLRQ ,°' @
1:2:3



>2SWLRQ ' @

38
>2SWLRQ ,* @
3:9:16
>2SWLRQ ,' @
1:4:9
>2SWLRQ ,' @

Which of the following aqueous sclutions will have a pH greater than 77

FHafiRed § 9 fog wdi [9e1g= &1 pH 71 7 9 34 g

>4 XHVWLRQ ' @
NH 4C

>2SWLRQ ' @
CH3COONa

>2SWLRQ ,' @
HCI

>2SWLRQ ,° @
|‘~~IJ—[4|‘\.IO3

>2SWLRQ ' @

The pH of a buffer solution consisting of 0.1 M NH,OH and 0.1 M NH,Cl is closest to: (Given: pKb for
NH,OH = 4.75)

0.1 M NH,OH 3R 0.1 M NH,Cl § &7 9% faeraH &1 pH o & fsean §: (e mar 8: NH,0H 3 o
pKb = 4.75)

>4XHVWLRQ ,° @
475

>2SWLRQ ,° @
9.25

>2SWLRQ ,° @
9.75

>2SWLRQ ' @
7

>2SWLRQ ,* @

Kep of Silver chromate = 1.1x10-12. What will be its solubility in presence of 0.01 M AgNO;.

R AT BIK, = 1.1x1012.0.01 M AgNO, Tt Jufedfd & gH®! ger=iterdr oo gtz

>4 XHVWLRQ ' @



1.05x 10> M

>2SWLRQ ,° @
1.1%x108 M
>2SWLRQ ,° @
1.05 x 10-% M
>2SWLRQ ,° @
1.1x105M
>2SWLRQ ,° @

For a spontanecus process at constant temperature and pressure, which among the following is TRUE
regarding Gibbs free energy (AG)?

f&R 99 3R ga1d UR Us Wa-d Uiehdl & oy, fsg ad 3l (AG) & ey § Fafafaa § § om-
1 HYT TG 87

>4XHVWLRQ ' @
AG =0

>2SWLRQ ,* @
AG =0

>2SWLRQ ' @
AG <0

>2SWLRQ ' @
AG may be positive or negative / AG 4T T1 BUTHS gl Gbd! ©

>2SWLRQ ,° @

Which of the following characteristics is NOT applicable to a first-order reaction?
5 8 & we-w fagvar num-@ife sfifeo & fom ang =8 g

>S4AXHVWLRQ ,°' @
Half-life is independent of concentration / G{“if—ﬁﬂq Tigdl 9 Wad ﬁ?ﬁ%

>2SWLRQ ,' @
Units of rate constant are s-1 / &3 Fudics &t 3&1E s gl @

>2SWLRQ ,' @
In[A] versus time is linear / In[A] 111 §9Y &1 HRd Y gare

>2SWLRQ ,° @
Rate increases linearly with concentration / G 9igdl & 914 Y8 ¥4 § 960 2

>2SWLRQ ,° @



Which change will result in a decrease in the rate constant of a reaction as per the Arrhenius
equation?

RETg gHie0 & SR, 69 afvad 1§ fasdt sfiyfrm & &2 Fodis ¥ &1 smorfe

>4XHVWLRQ ' @
Decreasing the activation energy / |fsaul Foll &1 &H B o

>2SWLRQ ' @

Increasing the frequency factor / 3MaRI T0T® &1 g °

>2SWLRQ ,° @
Decreasing the temperature / 900 &I &H ®¢- 9

>2SWLRQ ,° @
Increasing the temperature / A9 &I d6H °

>2SWLRQ ' @

The cell reaction for a galvanic cell is spontaneous when:

w4 ferelt ety g 1 s @a-vwd 2t 8, @

>4XHVWLRQ ' @
AG > 0 and Eocell < 0/ AG » 0 AR ETA < 0

>2SWLRQ ,* @
AG = 0 and Eocell = 0/ AG = 0 3R E*®d = 0

>2SWLRQ ,' @
AG < 0 and Eocell > 0/ AG < 0 AR E°Td > 0
>2SWLRQ ,' @
AG > 0and Eocell > 0/AG > 0 IR E°Sd > 0

>2SWLRQ ,° @

The amount of charge required to deposit 1 mole of aluminum (A*%) is:

1 1 Tegiitaam (AR &1 (8fe o3 & O snaxas o1aw & A faadt &

>S4AXHVWLRQ ,°' @
1 Faraday / 1 TS

>2SWLRQ ' @

2 Faradays / 2 BERIEC

>2SWLRQ ,° @

3 Faradays / 3 TS

>2SWLRQ ,' @
0.5 Faraday / 0.5 TS

>2SWLRQ ,° @



What is the electrolyte used in a lead-acid battery?

Hs-ufte geit @ ir-ong dedl) § uged o anse (fAegdsmye) o giar ¢?

>S4AXHVWLRQ ,°' @
NaCl solution / Nacl faaga

>2SWLRQ ,' @
KOH solution / KOH faaa=

>2SWLRQ ,° @
Dilute H,50, / dd&d H,S0,

>2SWLRQ ,° @
MH4Cl
>2SWLRQ ,° @

Which of the following conditions does NOT promote electrochemical corrosion?

Fafaied ® 9 wH-d Ry Regremtie demu o1 gear T8t &di?

>4XHVWLRQ ' @

Presence of moisture / T4t &t Iufufa

>2SWLRQ ,° @

Formation of a galvanic cell / g e g &1 |

>2SWLRQ ,' @
Uniform metal surface / THEHT UTg Hde

>2SWLRQ ,* @

Contact between dissimilar metals / [d7 & UoR @1 4rgaf o g gud

>2SWLRQ ,° @

Which property of colloids is responsible for the scattering of light by the particles?

FIaEey B! BH-U A2yl Hull gR1 US & Uit & forg StRerh g 82

>4 XHVWLRQ ' @
Flectrophoresis / 9544 HUI a4

>2SWLRQ ,' @
Tyndall effect / f[ESd wH@

>2SWLRQ ,° @

Brownian motion / SIS Tt

>2SWLRQ ' @

Electrodialysis / [Igqq Ui (Saocieaiay)

>2SWLRQ ,° @

7TRSLF &KHPLVWU\XQLW



Which of the following observations is a limitation of the Ellingham diagram?

fafafaa § @ s sgdieT i sme o dar 2

>4XHVWLRQ ' @
It explains kinetics of reduction / T8 HU=LH &I AdD| & A HIAI §

>2SWLRQ ' @
It shows feasibility but not rate / T8 T8I Q=1 % RG] 3??3%

>2SWLRQ ' @
It considers all variables like pressure /T8 od oy gt T R R sxar g

>2SWLRQ ' @

It is used for non-metal refining / SH®HT SULRT HUT] e & fore fopay e @

>2SWLRQ ' @

Which of the following gases is evolved during the conversion of FeQ to Fe in the blast furnace?

T HET (G B-H) H FeO & Fe H TUMING &34 & GRMA HEfaad § § ®H-91 719 Haadl 82

>4XHVWLRQ ' @
Cco

>2SWLRQ ,° @
CO;

>2SWLRQ ' @
O3

>2SWLRQ ,° @
H:

>2SWLRQ ,° @

Why the reduction of copper pyrites to metallic copper is more difficult compared to the oxide ores of
copper?

BIR UTZECH & Ufcdd DR H 00" IR & ARS8 D &1 ga-1 8§ HAfie HieT ai 32

>4 XHVWLRQ ' @

It requires vacuum pressure / 5\‘4% ﬁm ﬁaia E;"!Eiﬁ HIG=Hddl ﬁ?ﬁﬁ

>2SWLRQ ' @
Sulphide ores release toxic gases / GebIZS HUWD ogeldl 14 BlSd §

>2SWLRQ ,° @
The AG® value for sulphide reduction is less negative / GRIZS ATE0A & AU AG® HH &H

FHUTHS Bl ©

>2SWLRQ ,' @

The process requires electrolysis / 38 Ufhdr H fagqd HTges Saaciiaigy) f Aaadmdl gl 2




>2SWLRQ ' @

A student working on zinc metallurgy, using carbon monoxide tried to reduce zinc oxide at moderate
temperature but could not get appreciable yield. Later the student proceeded with at around 1673 K
temperature using coke and succeeded. Which among the following thermodynamic contemplations
explain this observation best and the elevated temperature enables?

e UTI@H TR &TH & I8 UF S 5 BTe AAHFHES B ST S5 (oD AFEE B AL argaH
T HOI0d B3 @ B B, Wb 39 HUTET Uions Fe1 5a7 96 5, B3 = @4 1673 K aga=
TR BIF © I &G BRI T AR T6q 367 Fufafad § 3 oF- S9mae e 59 gaed
Bl gaY 2@ av8 G ¢ 3R 3= dIU9H 39 SHd S 27

>S4AXHVWLRQ ,°' @
Volatility of ZnO / ZnQ @1 3R

>2SWLRQ ,° @
Decomposing of carbon monoxide / HIEA AFIAGEE &1 HTUe

>2SWLRQ ,° @
Thermodynamic feasibility of reduction / S{UgHH @ HHFTAD I Sagrdl

>2SWLRQ ' @

Enhanced reactivity of carbon / TTET BT TE T §€ sftyferameiieran

>2SWLRQ ,° @

Variation between s-block elements and p-block elements is backed by which of the following
statements?

fraftfae vl § § oF-9 $y s-sai® ddl AR p-sdie ddl & &g (99al & 98 &ar g7

>4XHVWLRQ ' @

s-block elements exhibit increasing electronegativity from left to right. / s-SaI1P ded aT¢ 4 &Y 9
TR T6d1 55 dGgaBUTHGd e ldid &id ¢

>2SWLRQ ,° @
s-block elements form compounds largely with covalent character. / s-SET@ dd @ &0 9
Hgaged 70 ard AiffE §41d 5 |

>2SWLRQ ,° @
s-block elements have a lower first ionization enthalpy and form basic oxides. / s-sld gl @t

T 3O T B Sl § 3R T &R igarss 9916

>2SWLRQ ' @
s-block elements have a higher first ionization enthalpy and form acidic oxides. / s-&i® adl B
TYH A T 3 8idl 8 3R 3 3y Hauss s 8|

>2SWLRQ ,* @

Why ionization enthalpy increases through a period in spite of the increase in electron-electron
repulsion?

shacl-gaae i Ulaeyu § gfg & gmaeig 318 Tl U 3ad | &f gedl 87



>4 XHVWLRQ ' @
Effective nuclear charge increases which outweighs repulsion / WHTd! A& T4 964 g
Ofaes o ¥ e ST §

>2SWLRQ ' @

Atomic radius remains constant / 9XaTY] A fRR gt g

>2SWLRQ ,° @
Atomic number decreases steadily / TXHIV] &A1 @R Ucd! olldl o

>2SWLRQ ' @

Moble gas configuration will be disrupted / 3@ ¥ 9 fa=gma wnféa g

>2SWLRQ ,° @

Among the following elements, which one is expected to have the highest first ionization energy and
why?

Fafafag odl & @ oud vus sng oo 9e Afie o &t dyaT § e aai?

>4XHVWLRQ ' @
Sodium, due to metallic character / GITSTH, ¢ifcd® 01 & HRU

>2SWLRQ ,° @

Fluorine, due to high electron gain enthalpy / TR, 3= Eﬁﬁﬁ:ﬁlﬁl Tl & SR

>2SWLRQ ' @

Neon, due to stable noble gas configuration / o, far [of ) 9 fg=me & o

>2SWLRQ ,° @
Oxygen, due to high electronegativity / i, 3 [AegaBUTHEDdl & GIRU]

>2SWLRQ ' @

Despite having high electronegativity, which element among the following has an electron affinity that
is unexpectedly less negative (less exothermic)?

3= fagga-Forarsd g4 & ardee, Hafofed 3 9 f5w @ o saee sYar suand §9 € &8
FUTHAS (HH SIaTn 22

>4 XHVWLRQ ' @

Chlorine / TR

>2SWLRQ ,° @

Fluorine /Wﬁ_ﬁ:{

>2SWLRQ ,° @

Oxygen / TS

>2SWLRQ ,' @
Sulfur / T4 (Heh)

>2SWLRQ ,° @



In the third period elements of the periodic table, which among the following statements best fits for
the decreasing metallic character from sodium to chlorine in the third period?

3Tad TR % SR 3MET & ddl °, e 3ad | GIsgd ¥ geRE a9 ed ulfad 0 & fau FEfatEy
o9 &H-91 $YF 989 U ¢7

>4XHVWLRQ ' @

Atomic radii shrink while ionization energy increases. / GRATY] Fwdr g sdl T Safe smaHE
Ful agdl ¢

>2SWLRQ ,° @
Electrons are included to the inner most shells. / 5(-1{@'.1 ey offadt @ F wfae g )

>2SWLRQ ,' @
Electronegativity ceases across the period. / 3ad | [aimﬂ FUTHE I JHT ﬁ STdt %I

>2SWLRQ ' @

Net nuclear charge remains unaffected. / [ ANH® G AW AYHIdT Xgd gl

>2SWLRQ ,° @

Why do second-period nitrogen family elements display a much stronger ability to create prmi—pm
multiple bonds than their heavier congeners and the explanation for this phenomenan lies in which
particular underlying fact?

fEdg-anad & AIgcio TNaR & d@ 30+ Y GHTad adl ®1 a1 | pri-pn 958 g4 &1 s
Uad &Hdl a1 Ueiild &3 © 3R 39 "o & Wyev fod fagy siafifed aw # Ak &7

>4XHVWLRQ ' @
Heavier elements feature expanded atomic sizes and diminished bond dissociation energies. / M

da@l # fawanied Ian e 3R & v fagis Heit gt gl

>2SWLRQ ,° @
Absence of d-orbitals in second period elements restricts single bonding. / fgdig HTad & da@l | d-
WEwH! DI AR Uhd SU B Uiaaied Sl gl

>2SWLRQ ,° @
Efficient overlap of smaller 2p orbitals supports multiple bond formation. / BT 2p Haf®| 1 B
Hfaenmo agay i &1 gmds Hear 7

>2SWLRQ ' @
Strong van der Waals interactions in upper-period non-metals. / F-3mad ﬁ?—ﬂ@aﬁﬁ PERICEECTY
Iy ST

>2SWLRQ ,° @

Transition metals has a property that usually exhibit more than one oxidation state. The explanation
for this phenomenon lies in which of the following characteristics?

G AT YT B U 1[0 TF 1A ¢ [ 4 HAHGR IR US § (8@ e sfael vaidid $3d ¢ 1 9
qfege-T &1 Wtexe Ffafea & ¢ oo Rewar g Afka g2

>4 XHVWLRQ ' @



>2SWLRQ ' @

>2SWLRQ ,' @
>2SWLRQ ,° @
>2SWLRQ ,' @

>4XHVWLRQ ' @

Electrolysis of MnCl, solution / MnCl, fdea= &1 faggasmeca

>2SWLRQ ,* @
>2SWLRQ ,' @
>2SWLRQ ,' @
>2SWLRQ ,* @
>S4AXHVWLRQ ,°' @
>2SWLRQ ,' @

>2SWLRQ ,' @



>2SWLRQ '

>2SWLRQ '

>4XHVWLRQ '

>2SWLRQ ,°

>2SWLRQ |,

>2SWLRQ '

>2SWLRQ '

>4 XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '



>4XHVWLRQ ' @

>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @
>S4AXHVWLRQ ,°' @
>2SWLRQ ' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,° @

7TRSLF &KHPLVWU\XQLW

>4 XHVWLRQ ' @

>2SWLRQ ' @



>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>4 XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>4XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '



>4 XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>4XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ |,

>2SWLRQ '

>4 XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '



>2SWLRQ |,

>4XHVWLRQ '

>2SWLRQ '

>2SWLRQ |,

>2SWLRQ '

>2SWLRQ ,°

>4 XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ |,

>2SWLRQ '

>4 XHVWLRQ '

>2SWLRQ |,

>2SWLRQ '

>2SWLRQ '



>2SWLRQ |,

>4XHVWLRQ '

>2SWLRQ '

>2SWLRQ |,

>2SWLRQ '

>2SWLRQ '

>4XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>4 XHVWLRQ '

>2SWLRQ |,

>2SWLRQ '

>2SWLRQ ,°



>2SWLRQ |,

>4XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>4 XHVWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>2SWLRQ '

>4 XHVWLRQ '

>2SWLRQ '

>2SWLRQ '



>2SWLRQ ' @

>2SWLRQ ,° @
>S4AXHVWLRQ ,°' @
>2SWLRQ ,° @
>2SWLRQ ,* @
>2SWLRQ ,° @
>2SWLRQ ,° @
>S4XHVWLRQ ,°' @
>2SWLRQ ,° @
>2SWLRQ ,° @
>2SWLRQ ,* @
>2SWLRQ ,° @

7TRSLF %LRORJ\XQLW
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