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Mathematics 200 XY
[=] % [=] ofA0
- P-1|Q-1 i‘%
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S, @B ST MY (-2, 3) GR TAR (1,7) | *RFEHF TANFAt @R FRINCTH 7NF79 A @M 1 (A parabola has 3o

vertex (—2, 3) and focus (1, 7). Find the equation of the parabola and the equation of its directrix.)
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Q. x? = 12y RS GR x —y — 11 = 0 TR TGS PTow 77% fAsf FTM 1 (Find the minimum distance between o0
the parabola x?> = 12y and the straight line x —y — 11 = 0.)
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gﬁ%&? P-2| Q-3 :f%
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. & FRI T, y? = 4ax LS TF O SATE A SfoTw I, O THRVA ASFARE ANS, y2 = 2a(x—a) do
(Prove that for the chords of the parabola y? = 4ax that pass through the focus, the equation of the locus of
their midpoints is y? = 2a(x — a).)

E%% P-2 | Q-4 %
[=] A% OE::

8. @ ATHT 9N TUT INTOIR fTF 31 201 W, 97 el #AE 30 fBiR «3 7o Twet 15 5 ersawa 3o
e AmE Wk 2o el 5 fEE iea 3 Twel e @t 1 (A projectile is launched from the ground
such that its horizontal range is 30 meters and its maximum height is 15 meters. Find the height of the projectile at
a horizontal distance of 5 meters from the midpoint of its horizontal range.)
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€. y? = 12x *AYCeR ©*FF G 43T Rga g el et wavies e wfeemfb x-om e (15, 0) R T @ 1 (Find Yo
the coordinates of a point on the parabola y? = 12x at which the normal drawn intersects the x-axis at the
point (15, 0).)
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L, y? = 20x *RAITSR SAET AT ASRam wiFre =rfee a3 Boraia 7afs aat oifée fagrem trawa e s 3o

(Find the area of the triangle formed by the tangents drawn at the endpoints of the latus rectum of the
parabola y? = 20x and the latus rectum itself.)
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q, G0 *AIYCST TF y-ICFA AN 9R Gf (0, 0), (2,2) GR (-4, 4) KPR | Agebr TRe=e AT I@ 1 (The axis  do
of a parabola is parallel to the y-axis, and it passes through the points (0, 0), (2,2) and (-4, 4). Find the equation
of the parabola.)

IE%SEI; P-4| Q-8 %
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b. G0 TAF0eT AR RS OIS Y 32 93 GR BATERETH TG 7% 8 979 | Toigefba @ TiRre aR 3o
IR TF x-TF QR «F AR {7967 ST 1 (The distance between the directrices of an ellipse is 32 units, and
the distance between the foci is 8 units. If the center of the ellipse is at the origin and the major axis lies along the x-
axis, find its equation.)
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5. q3f5 Pl Totaz RN T W02 B TR FHAR e Ta0= | Toiaefba 9o e TR ¢ EH EE Y
W@g?(?o R @3 2400 TR fRIFTIETE 6400 [ ==, Wﬁwﬁaﬁewﬁﬂm%ﬁm | (An artiﬁcialw °

satellite orbits the Earth in an elliptical orbit with the Earth at one focus. The minimum and maximum distances of

the satellite from the Earth's surface are 400 km and 2400 km respectively. If the radius of the Earth is 6400 km,
find the eccentricity of the orbit.)
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30. X + L = 1 BoRIEa @517 T PIFQTE ARl R FR A 2x + y — 4 = 0 TR €T | (Find the equations of S0
the tangents to the ellipse XTZ + %2 =1 that are perpendicular to the line 2x +y —4 = 0.)
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!EI o P-6 | Q-11 If,%
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35, 5 + L = 1 Boiqre oo ki vt R e fagrem vrawe e 61, T4 @ M Soraa g uweq S0

2 2
{9 2ARfI7Ce ©_f¥® | (Find the maximum area of an isosceles triangle inscribed in the ellipse X+ % =1,o0neof
whose vertices lies at the positive endpoint of the major axis of the ellipse.)

OO0 =& &
o P-6 | Q-12 :f,%
EI% OES

2. 4x2 + 9y? — 24x + 36y + 36 = 0 T*J0eA 7w, TerFlmTel 4R Tritemar® gAE R I | (Find the center, S0
eccentricity, and coordinates of the foci of the ellipse 4x* + 9y — 24x + 36y + 36 = 0.)
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30, % + ¥ = 1 BogreR @oiag qb Rege Beeftass et QT 0, @3k 0, 1 3 7 b e wat Togeba s do
THFE (ae, 0) e 96T F7, R tan & tan L Fewifie A @ N T @ (Two points on the ellipse ;‘—; +

2

% =1 have eccentric angles 0, and 0, respectively. If the line joining the two points passes through a focus (ae, 0)

of the ellipse, find the value of tan & tan £, given that it is defined.
P 2 298
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38. 930 FYI-BoIEIFIR orxa §f¥a IifHe &g 10 FABH G @7 7@ IR T Tl 4 oI 1 Juxioa toer i @3B yo
6 O begl TRreIE G fRateiTn 2t T4Ce HI3t, Qe A Twel T7© 20 ARR? LA AZRN & SAJCEH
T, O Terferee! 43 Bt Sed (G [ FTa 1 (A semi-elliptical tunnel has a maximum width of 10 meters
at the ground and a maximum height of 4 meters at its center. If a rectangular truck 6 meters wide wants to pass

safely through the tunnel, what is the maximum height the truck can have? Find the eccentricity and the length of
the latus rectum of the ellipse of which the tunnel's cross-section is a part.)

‘@T‘I/\'Jo




[=] 45 [=]
'E%E P-8 | Q-15 gﬁ%
[=] :F OES

S¢. ¢35 RIS TATERA (£10, 0) IR STTOH AR TP 3x + 4y = 0 | ARFSHF TP, Serwfaze!, T 3o
TREET AN G2 BoTfeas Aw (g (99 T | (The foci of a hyperbola are (10, 0) and the equations of its
asymptotes are 3x £ 4y = 0. Find the equation of the hyperbola, its eccentricity, the equations of its directrices,
and the length of its latus rectum.)

EH [=] s []
Eﬁ‘g P-8 | Q-16 If,%
[=]§Z: [m] %

b, 5x% — 4y? — 20x + 16y — 16 = 0 HIICeA &, MRRT, Toite@ay @R TTes WHREE AN AR I@ 9@ 3o
Wﬂ?ﬁ?f 3 ANFANS TF I | (Find the center, vertices, foci, and equations of the asymptotes of the
hyperbola 5x? — 4y? — 20x + 16y — 16 = 0. Also find the equation of its conjugate hyperbola.)
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E%El P-9 | Q-17 E@%
oA ot

39. 5 - ¥ = 1 9fquad P (5,2) Reqre ufes =pi ¢ aferes sfiwad fefa st | > g orva e w fags S0
WW,WWW T <@ (Find the equations of the tangent and the normal drawn at the point P (5, %) to

the hyperbola % - %2 = 1. Also find the area of the triangle formed by the tangent with the coordinate axes.)

i [m] s [=]
E%% P-9 | Q-18 5}%
[=] g% %

Sbr. AN FR R, & — bﬁ = 1 Sf{JTEF #7717 77% YfS 8T 17 TenfRgd AR x2 +y2 = a2 — b2, WHa>b >0 50
| O3] ’2‘—; - %2 =1 WWWWWWI (Prove that the locus of the point of intersection of two

2

mutually perpendicular real tangents to the hyperbola % — bL; =1is x> +y? = a’> — b2, where a > b > 0. Then find

the locus for the hyperbola ’2‘—; - %2 =1.)
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=] OES:

35, 5 — ¥, = 1 9fRred 9o BAwE S (c, 0), WA ¢ = a? + b? | S Regair R woteetta R Te=ited sl fifa - o
AR x;z - %2 =1 WWWMI (One focus of the hyperbola ;‘—; - bLz = 1is S(c,0), where c* =
a? + b2, Find the equation of the locus of the midpoints of chords passing through S, and write the equation for
the hyperbola %2 - yTz =1))

[ [=] % [w]
%ﬁ P-10 | Q-20 ;i%
OfaTd =]

R0. xy = 16 AN Q¥J0e W WIoa TGRT M (5, 5) P12 W AN Gk efeiqaEs gas AR s aem@Em yo
GFS =HFREd ANTA € AT % R 6! | (Find the equation and the endpoints of the chord of the
rectangular hyperbola xy = 16 whose midpoint is M (5, 5). Also find the equations of the tangents drawn at the
endpoints, and the coordinates of their point of intersection.)
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gﬁg% P-11 | Q-21 Eﬁﬁ

Q. G M5 I THIeTE ST T O 3% T 21 0, TS e F© AT =11 A1 S FAR2 (If the length of a So
correctly-running pendulum clock's pendulum is decreased by 3%, how much time will the clock gain or lose
per day?)

[=] % [w]
:EI'- o P-11 | Q-22 ;i%
[m]cpe =]

2R, 93fb FITeF OIFT (MY L = 1.5 m 3R AZORMA THaFA A =2 x 10 m? | OIFASNRVAFY =2x 10" Nm 21 3o
©RT AT AL = 1.5 mm aFaCeFO A TS ©f {46 9 1 (A steel wire of length L = 1.5 m and cross-
sectional area A =2 x 107° m? has Young's modulus Y =2 x 10" Nm2. Find the force required to produce an
extension of AL = 1.5 mm.)
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.I-EI [=] P-12 | Q-23 :f%
[=]: [m] 2

Q0. G35 FG THIS TIASE (IFNE 1 mm, T 7800 kgm ) 36 A& TSTA (9F 900 kgm ) TS ST T 0.05ms™! $o
AT R et I | TR Aot 7o [T F9 1 (A small steel ball (radius 1 mm, density 7800 kgm ) released
into a viscous oil (density 900 kgm ) attains a terminal velocity of 0.05 ms'. Find the coefficient of viscosity of

the oil.)

(=%, =1
?IEJI%E P-12 | Q-24 :f%
=] Ok

8. q3fB Aot G TP T (FPE r = 1 mm, MG L = 2 m) GF &t P = 5000 Pa (T7%) 5IA I@A AL, TG 30
e« eiEst 1 x 1073 Pas, 9% 1000 kgm ™) 8 x 1077 m?s™! JTF &71R® 27 | 711 999 AITS «3{6 Term T 71
(Pirsfb) e wits, WA <1 FAToi a3 [FFE Toom B e | (F) 3% I 21z T AFS, O AT Bt

Y ST F© T BIT® sliars o fid 39 () SFOATH 2R AT FIPT St Awm Ffox It vt f[Fght v I
— o7y e i AFSHITF T© THoI MLt ©f {1 71 (A pump maintains a pressure P = 5000 Pa (gauge) at one
end of a horizontal tube (radius r = 1 mm, length L = 2 m), through which water (viscosity 1 x 10~ Pas, density
1000 kgm_3) flows at a rate of 8 x 1077 m3s™!, At the far end, a vertical open tube (piezometer) is connected, in
which water will freely rise to a certain height. (a) If there were no flow at all, find the maximum height to which
the pump's pressure could raise water. (b) Since there is actually a flow, viscous losses in the horizontal section
reduce the available pressure — find the actual height to which water stands in the vertical tube.)
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g%g P-13 | Q-25 E%
[=] OF

R¢. 0.4 kg S G T 0.25 m RSB 701 WS 0] T4 SR | TPRF WA 0.15 m GG A= 0.2 1 4T yo
I 30° () EARA 8 QAT TN [ 9 1 (A particle of mass 0.4 kg executes simple harmonic oscillation

with amplitude 0.25 m. At a distance of 0.15 m from equilibrium, its Kinetic energy is 0.2 J. If the initial phase is
30° (%), find the velocity and acceleration equations.)

[=] s [w]
E%% P-13 | Q-26 :f%
[=] 2t pe Ok

Q. THATER AT (Jaeger's method) BB AR &+ G 7% o0 SAET h = 6 cm TSTSIN G W IR TEE Yo
foe7 fica et e SR s7tw s @3 fb 3gv toft T30 20 | Jgv Loft 30 (Ao T}, IPNE - = 0.5 mm)
TS AT (T) Biot ANe To1eT 888 Pa | SATAF T 1000 kgm > 4T SAETR “P6H 19 91 (In Jaeger's method
for measuring surface tension, a narrow tube is dipped to a depth h = 6 cm in a liquid, and air is forced through it
to form a bubble at its tip (radius r = 0.5 mm) below the surface. The maximum (gauge) pressure required to
form the bubble is measured to be 888 Pa. Taking the liquid's density as 1000 kgm >, find its surface tension.)
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9. T KSR 8 F=1= 7o Tt 77w et oS ooty Face | ot 33 et e Aeqd 7T @ SR Sfe@F T IE, Yo
O S Y R «-vgdfiest (3) T o w= N4 FS? (Two particles execute SHM with the same
amplitude and frequency. While moving in opposite directions, they cross each other when their displacement is
one-fourth of the amplitude (%). Find the phase difference between the two particles.)

E&ﬁiﬁ P-14| Q-28 21%

Q. k; =50Nm ' 8 k; =75 Nm ' &3R8 ufd Fek fifaes 3o w03 w12 3 1, R m = 5kg ST 192 Yo
foifae AR FTASHE k; = 100 Nm™! F0A AER0 2k T& T4 2060 | TAeweie W97 91 (Springs of
constants k; = 50 Nm™! and k, = 75Nm™! are connected in series and hung from the ceiling with a block of mass
m = 5kg at the bottom. A third spring of constant k3 = 100 Nm' is connected in parallel with the series
combination. Find the period of oscillation.)
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Of s OF

2B, GF TIFE TMES (IFTS WM T =25, g = 9.8 ms2) O 639 Tg 7500 kgm , G3R I3 50% S I So
1000 kgm > @3 AT fufEers AT TG (AFSIE ¥ A2 (For a seconds pendulum (period T = 25 in air, g =
9.8 ms2), if the bob's density is 7500 kgm > and 50% of it is submerged in a liquid of density 1000 kgm >, find the
new period.)

=145 =]
!EI ,.EI P-15 | Q-30 :f%
[m] e OE::

00, (L AT TICIRF (VO T =3 x 1072 Nm ') G5 IgA, IFME r; = 1 cm 8 r; = 2 cm, IS (IFNEAR 5% §3F 4F)  do
e 2 G IT g Lo IR, I SIS b T JG00R HASTHR A8 i (e R = (3 + rd)13) 1 =feq
HEFH IR A (7 ¥ ~AfTET ¢ IgNeTa [evvm Fo 1w Reavat 36 feers e fefe wieam «Afaet fa w1
(Two soap bubbles from the same solution (surface tension T =3 x 102N m_l), with radiir; =1cm and r, =2 cm
, merge in air (atmospheric pressure constant) to form one bigger bubble whose volume equals the sum of the two
original volumes (i.e. R = (r] + r3)'3). Using energy conservation (accounting for both the change in surface
energy and the work done against/by the atmosphere), find the amount of heat released in the merger.)
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EI EI P-16 | Q-31 53%
[m] £t e OES:

0. G AT O (TG L = 2 m, AZTRTI THRAFA A = 1 x 1070 m?, TR QAT Y =2 x 10" Nm ) TR &S ool yo
TOFIA | G 5 kg ST I8 OIEH O T &1t 39 TAW h = 0.1 m TH©! 190 FRATOIR T=0T TS T, 932
TG St &lltS UM (AFPIFOIR) HeIE T T | *I et [ I92F IR O 71 ong Ifs efar 3, oz afbes
T F (o) IR ST IE W@ W@WWWWWI (A vertical wire (length L = 2 m, cross-
sectional area A =1 x 10" m?, Young's modulus Y =2 x 10" Nm_z) is rigidly fixed at its top end. A 5 kg mass is
released from rest at a height h = 0.1 m directly above the free lower end of the wire, and suddenly attaches to it
upon contact. Using energy conservation, find the maximum elongation of the wire, and compare it with the
elongation that would result from gently (statically) hanging the same mass.)

R e BE

OR. x = 5cos (2mt + ) JeAT PR T 6 AL FARYNI I I (LN 9fo FH)? (If x = 5 cos (2nt + Z), find the first Do

two times at which the magnitudes of velocity and acceleration are equal.)
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%ﬁﬂﬁ? P-17 ] Q-33 %ﬁﬁ

00, 7f6 ToT AT FIEH #HS GTF 27 TE d = 0.2 mm FACY T ARFHFOII TS QAT 2 @ BB T = 3o
7.2 x 1072 Nm™" G =P i 0° 4T3, *i1e 7foq T A T© Twe! 1@ Bow o Ffa 391 93917, 932 S g
A1e Fiod TSt VRUGA A (r = d) 436 JeIFIR (T 7o GOt BwOIR A o T | (Two vertical parallel glass
plates, separated by a distance d = 0.2 mm, are partially dipped into water. Taking the surface tension of water as
T =7.2x10"2Nm™' and the angle of contact as 0°, find the height to which water rises between the plates. Then

compare this with the height to which the same liquid would rise in a circular capillary tube whose radius equals
the plate separation (r = d).)

(=145, (=1
o ..EI P-17 | Q-34 :ﬂ%
[=]aE: i =]

08, GG ML TR AN Y =2 x 101! Nm 2 4R TS 44eF (bulk modulus) K = 1.6 x 10! Nm 2 | @M AERE, Yo
23BF FIPET TG T Y = 3K (1-26) SRY = 2n(1 + 6), WA ¢ AW GG 2 1) GFS! @eliess | @3

O TACF AMLB AT GAMS G2 7Bl welies e 91 (A material has Young's modulus Y =2 x 10" Nm 2 and

bulk modulus K = 1.6 x 10'! Nm 2. The elastic constants are related byY =3K(1-26)and Y =2n(1+ o),

where ¢ is Poisson's ratio and 1 is the rigidity (shear) modulus. Using this, find the material's Poisson's ratio and
rigidity modulus.)
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=] %, (=]
T P-18 | Q-35 E%
E H Eﬁi‘

oe. A FTEet 1 x 1073 Pas) 936 G (FFF 7= (IFTE 0.5 mm, G 20 cm) <5 T 2000 Pa 51 #i1 &7ike 3o
TR | zW@WWWﬂJﬁ?F A]IRA AT R 2RI 71 7 T F91 (Water (viscosity 1 x 1073 Pas)
flows through a horizontal capillary tube (radius 0.5 mm, length 20 cm) under a pressure difference of 2000 Pa.
Using Poiseuille's equation, find the volumetric flow rate and the average velocity of flow.)

EAE Ey
P-18 | Q-36 L
Gt m’%

VY, (B P TR AIRITTH RO 1T 6 TB 20 s FHER #1137 (R 50T) T Tt 1 AfRIAT IFNE R = 6400 km = Yo
AIRITTH TH©l F©? (A seconds pendulum, when taken to the top of a mountain, shows a time difference of 20 s
over 6 hours (runs slow). If the radius of the Earth is R = 6400 km, find the height of the mountain.)
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(=135, (=]
1@% P-19 | Q-37 gi%
[=] OF

09, GH{B OIEFT G L = 2 m IR AFRA THAFA A = 1.5 x 100 m? | SRBITATF = 300 N I & I3 G MG I do
AL = 2 mm T | I BAMITTR 372 @41% R F91 (A wire of length L = 2 m and cross-sectional area A = 1.5 x
107% m? is stretched by a force F = 300 N. Its extension is AL = 2 mm. Find Young's modulus of the material.)

(=] [=]
] P-19 | Q-38 :f%
[=]gs [m]a%

Ob. GG ATTF P& A 97 IR 9T &S TAF 27 &l 18 G (b BItet I T4 20 | AT2F T p = 5500 kgm > So
CTTY 431 2C; <R[ AT TAed IRFIR) | BITet I qf6 #41ee T2re el o et 3 2?2 (G = 6.674 x
107" Nm?kg ?) (A tunnel is dug straight through the centre of a planet, from one end of a diameter to the other.
The planet's (uniform) density is p = 5500 kgm > (close to Earth's average density). If a stone is dropped into the
tunnel, find its period of oscillation. (G = 6.674 x 10~!! Nm’kg %))
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of A0
E! o P-20 | Q-39 53%
=] OES:

ﬂb.’!@&"[CéT =2 s TAEHPICAS aﬁmmﬁmﬁmmﬁmzﬂm? =2.0025s /ST THET I R = 6371 km U Yo
#4007 TH©! 97 (A seconds pendulum has period T =2s at sea level. When taken to the top of a mountain,
its period is found to be T' = 2.0025s. If R = 6371 km, find the height of the mountain.)

i of A0
g EI P-20 | Q-40 :f%
[=]e> =] %5

8o. TgfAe THARQT BRER TH m = 1 kg O@FF 930 FTF MR FTI0 ky = 150Nm ' 8k, =250 Nm ! &IFI9® do
Tt ke vt vfb e mRiees e 39, ek ft giaw s (el ) =91t 0 = 450 it wkfEe | 3l
g e TR A A T=re e T [N 39 1 (8 AR o A Sei I917 IR it Reave 1) (A
block of mass m = 1kg lies on a smooth horizontal table, connected to two rigid walls by light springs of constants
k; =150N m ' and k, =250 Nm_l, each making an angle 0 = 45° with the block's direction of motion (horizontal).
If the block is displaced slightly along the horizontal direction and released, find its angular frequency of

oscillation. (For small displacement, consider only the component of restoring force along the direction of
motion.))
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Chemistry 200 79

(=145, (=1
. EI“ P-21 | Q-41 :f%
[=] =]

8s. e R wiiet P, Q, R, S-97 4ARIRE Aieied =i &a W (kdmol ): jo
P: E, =419,E, =3051,E; = 4411, E, = 5877, E5 = 7975
Q: E; =590,E; = 1145, E3 = 4912, E4 = 6491, E5s = 8153
R: E; =786,E; = 1577, E; = 3232, E4 = 4356, E5 = 16091
S: E; =1012,E; = 1903, E; = 2910, E4 = 4956, Es = 6273
2B TTTeTa e 2P E eIt 8 T8RP &t ffT I | (The following data table shows successive ionization
energies (kJmol_l) of elements P, Q, R, S. Determine the number of valence electrons and possible group of each
element.)

[=]#% [=] =45 =]

4 o] P-21| Q-42 T

EIEAY OE:

82, G0 TN Y -9 T TEFFEF TR et n = 4,1 = 0 ¥R OF YRS IE T8OR E, — ;TS e a% et 3o
A1 Y -7 IETE [0, AR et 8 A Siae Jeht R ST 1 (An element Y has its last electron with

quantum numbers n = 4,1 = 0, and its successive IE data shows a huge jump at E, — E;. Determine the electron
configuration, atomic number and maximum oxidation state of Y .)
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of A0
D) P-22 | Q-43 53%
=] OES:

89, M g-47 &% G5 4IRS qraead =& 738 8 1451 kJmol ' 1 250 g M g 4IgF TN 39 MY M g2 ST
FoBe F90e W6 T© % 2TaeH @? (M g-93 TIEE ©F = 24 gmol ') (The first two successive ionization
energies of M g are 738 and 1451 kJmol!. How much total energy is required to convert all atoms in a 250 g
sample of M g metal into M g2* ions? (Molar mass of Mg = 24 gmol '))

S0

(=145, =
!EI 3 P-22 | Q-44 :f%
(=] =125

88. 9% #wH (Na — Ar) E,; 300 Mg — Al4R P — S g6 gaw fost Afaefire =01 o W (Mg = 738, Al = S0
578, P =1012,S = 1000 kJmol ') J3R7 37 &b feraia et ool Fcat v 27 s &gzt feeeia (Be =
899, B = 801, N = 1402, O = 1314 kJmol ") 3T %=1 ST | (In the E; plot for period 3 elements (Na — Ar), two
local dips are observed at Mg — Al and P — S. Using actual values (M g =738, A1=578,P =1012,S =

1000 kJmol '), calculate the magnitude of each dip and compare with the corresponding dips in period 2 (Be =
899, B =801, N = 1402, 0 = 1314 kJmol ').)
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[ (=145 =
Eﬁ P-23 | Q-45 gi%
=g OE::

8¢. 15 TN & SR aRmieas *f& I, I, I;, I IUEFE y, 1.9y, 2.9y, 15.2y | TR T8I0 &9 M@ @RI = S0
1086 kJmol ' (A 1,-99 WF T34 FCAT | (The first four ionization energies I, I, I3, I, of an element are
y,1.9y,2.9y,15.2y respectively. Determine the possible group of the element, and if I, = 1086 kJmol ', find the
value of 14.)

[E1yg =]
Ei P-23 | Q-46 ?%
(=] OE:

8b. K @ Ca-97 &SIy aizeiead *If& I 3051 8 1145 kJmol ! | @2 et #1t<(a it 1 @R K* 8 Ca*-9F so0
Wﬁmﬁw@mﬁ? aif St et (The second ionization energies of K and Ca are 3051 and 1145 kJmol
respectively. Explain this large difference and establish the reasoning by showing the electron configurations of
K*and Ca'))
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(=] y% =]
G P-24 | Q-47 gi%
[=] e Ofx:

84. F, C1- 97 ST A& I —328 8 —349 kJmol ', 58 ©fbe etrarzmet (+1fe T5TeT) I 4.0 8 3.0 1 937
Fonyt @R TR FIFS ATS QI B FE@H | (The electron affinities of F and C1 are —328 and
—349 kJmol ! respectively, but their electronegativities (Pauling scale) are 4.0 and 3.0 respectively. Explain the
reason behind these two apparently contradictory orders in point form.)

S0

E% P-24 | Q-48 %
[=]pd> OE::

8t. M n (|Ar]3d34s?)-97 TG AP AfS@ M Cr 8 F e T ST 3 a2 N -7 IS0 AT Ay
TR Y FCE | (Why is the electron affinity of Mn ([Ar]3d’4s?) anomalously low compared to its
neighbours Cr and F e? Explain by showing the analogy with the anomaly of N .)
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5 P-25| Q-49 gi%
[=] OF

85. C 0-9F I T WY +2 8 +3 | TSR ST (KD #10 I IR T C o2 (d7) TMYFN® Co® (dF) T ™ do
e SR (F e-97 @397 [5199) | (Co has possible oxidation states +2 and +3. Write the electron
configurations of both and explain why Co?* (d”) is generally more stable than Co*" (d®) (opposite to the trend of

Fe).)

[=]3[=] (=] y5 (=]
- P-25| Q-50 :f%
=] Ok

@o0.0, S, S e-AF TG APIS I —141,-200,—195 kImol ' | @2 fSAB AT EFN (S > Se > 0) RT UG /T 30
e (9= TfeeTrw, @ ek aael) BiFe T T FC@ 1 (The electron affinities of O, S, Se are

~141,-200,-195 kJmol respectively. Identify and explain two separate principles (one exception, one normal
trend) from the order (S > Se > 0).)
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[=] =" OF

@. Sn-9F T ST T +2 '8 +4 (“IAEHT THC ASR) | It FCA T ©IFT & 38 T (@5 Sn, Pb) Fweg &9 3o
R (+2)wwzaﬁfﬁ{l%%m G0, QR T (C, Si) R | (Sn has possible oxidation states +2 and +4

('inert pair effect'). Explain why the lower oxidation state (+2) becomes relatively more stable in heavier group 14
elements (like Sn, P b) compared to lighter elements (C, Si).)

(=145, (=1
E@%‘% P-26 | Q-52 :ﬂ%
[m] 22 (] %

@R TRERERI FfF® N3, 07, F 7, Na', Mg, A1** (2fSfre JEega et 10)-99 Z FaAS oo F IFME o
ﬂ”’[‘f@’f &fSH ST 1 (For the isoelectronic series N3, 0>, F~,Na*, Mg?*, AI3* (10 electrons each), calculate
the % ratio and establish the complete order of radius.)
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@9. TOIRT [T AWA I S (Z = 16, 1522522p*3s23p?)-aF G0 3p EFGET AT Z g AT FCA 1 (Using Slater's o
rule, calculate Z ¢ on a 3p electron of S (Z = 16, 1s?2s22p®3s23p*).)
[=]¢3[=] =145 =]
FF P-27 | Q-54 N
[=] e Ok
@8.Ga(Z = 31,[Ar]3d'"4s?4p') 8 A1(Z = 13, [N e]3s23p")-99 E, AT (Ga = 579, Al = 578 kJmol 1)13d"° 30

-3 fEfe ofiret fiTeiae 503 @3 “d-F FTCHI67” [P FEH | (The E; values of Ga (Z = 31, [Ar[3d'%4s24p') and
Al(Z = 13,[Ne]3s23p!) are nearly equal (Ga =579, Al =578 kJmol ). Explain this 'd-block contraction' by
analysing the screening role of 3d'’.)
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2 ? P-28 | Q-55 E%
[=] OF

¢e. C1,K* qRR S, Ca’"-G3 NG Z TeASs A a1 I e TFI TSR JPAeds =i Wi =1 (For e
C1,K" and S?7, Ca**, calculate the difference in the % ratio and show which pair will have the larger
difference in radius.)
[=]35 =] =] 5 (=]
o P-28 | Q-56 L
[m] sy OE::
@%. Nb (Z = 41) 8 T a(Z = 73)-97 AFNE J7E AT 146 pm '€ 146 pm GeR) | IYRC ALIIHEA S0

“AfAsteste It whe: I AL 71 I6S, OR T a-@3 2fifite I T© 2re! (TR &3 ~ 15 pm €T7)? (The
atomic radii of Nb (Z =41) and T a(Z = 73) are 146 pm and 146 pm respectively (exactly identical). Give a
quantitative explanation of the lanthanide contraction: if the contraction had not occurred, what would the
expected radius of T a have been (taking the normal group increase as = 15 pm)?)
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@4. ZnO (To¢d)-99 H,S 0, 8 N aO H -3 it Rfers FTwae et @R AL O3-9F AL G AT F [0t Y0
¢ (Write the equations for the reaction of ZnO (amphoteric) with H,SO, and NaOH, and explain the
reason for its similarity with Al,03.)

(=145 =]
S P-29 | Q-58 :f%
[m]2es ] %

ev. AP, Mg, N a*-q Q20 GA@( I (SGNEF) —4680,-1921,—406 kJmol ' | (L IA R JWIE  do
T SE &30 A 1Y -97 #AfF31fEe! ©ig T Bief 098 AR Qe 9 =7 | (The hydration enthalpies of
AIP*,Mg?" , Na' are approximately —4680,—1921,-406 kJmol ' respectively. Using these values, explain why the
conductivity of A13* in aqueous solution is lower than expected despite its high charge.)
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@5. V -9 gHIRE fffet (V 0, V,03, V 03, V,05)-937 &0 7Pt IAGFW +2, +3, +4, +5 | efeq aojifreoms7E 3o
Wﬁww GEN Mn-aawﬁ@ﬁﬁmmmﬁvﬂmﬁmm | (The oxide series of V (
V 0,V,03,V 0,,V,0:5) has oxidation states +2,+3,+4,+5 respectively. Determine the expected acid-base nature
of each and show the similar pattern with the oxide series of Mn.)

(=145 =]
% P-30 | Q-60 ii%
[=] =]

Yo, G315 Tl G0t Lit 8 N a* -3 TR it T/ 38.7 8 50.1 Sem’mol ' | R S e IR7E (Li* = jo
76 pm, Na" = 102 pm) IRZF I JrY! I T TRIB 2PAT IPAE A0ge Li' -9 4RS! 9 1 (In an aqueous
solution, the molar conductivities of Li* and N a* are 38.7 and 50.1 Sem”*mol ! respectively. Using the gaseous

ionic radii (Li* = 76 pm, Na* = 102 pm), explain why Li* has lower conductivity despite its smaller gaseous
radius.)
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