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Mathematics 200 THH
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5. IFfB AAYS y? = 8x A VAT A | y = mx + ¢ TR “RIgeive yft o B ¢ C o tmn 313 AABC @9
©E (2, 4) =, 9@ (BC)? 92 T M 61 (A is the focus of a parabola y? = 8x. The line y = mx + ¢

intersects the parabola at two distinct points B and C. If the centroid of AABC is (7 4), find the value of

3
(BC)")
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P-1| Q-2 :
B sy

R y? = 4x AT @3 TR fage O A B wefifke Hitr 37 «3:fs MY +=156b7 MRy 0(0, 0) o 5=f¥e | AB-= I
i« WWWWWWWWI (An equilateral triangle O AB is inscribed in the parabola y? =
4x such that one of its vertices lies at the vertex O(0, 0) of the parabola. Find the minimum distance of the
origin from the circle drawn with AB as diameter.)
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©. y? = 12x *RIF0SF M7 O | #AFeb7 877 P @3B R @R x-o0%7 6o A @36 R L0P A = 90° =
AOP A 9F SFE@EF AEFR [efg e (O is the vertex of the parabola y* = 12x. P is a point on the parabola
and A is a point on the x-axis such that ZOP A = 90°. Find the locus of the centroid of AOP A.)
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8. y% = 16x *RIY0SA «Ifb TAAT TOI-97 9T &1 (16,16) 1 IW P (0, f) RS T& w0113 5 : 2 Fgoiice welies 3@,
S W« a+p L‘HWWWWI (One end of a focal chord of the parabola y? = 16x is (16, 16). If the point
P (a, B) divides this chord internally in the ratio 5 : 2, find the minimum value of a + j.)
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€. y? = 4x "RFE IS x? + y? — 4x — 16y + 64 = 0 J03F TICAA PN YAE d T, d* G N R ITM 1 (If d i the

minimum distance of the center of the circle x2 + y> — 4x — 16y + 64 = 0 from the parabola y? = 4x, find the

value of d2.)
% .. B
% P-1]|Q-6 :
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L. x? = 4y ST MY 0 R Q SR @47 Wt ¢ g1 P Rgfd 0Q Tt 2 : 3 weiice weles
I@ | P Ra Aol @i 3f4F C 2@, C @@ @96 (1, 2) [irs siaies 21 oiF A M@t (O is the
vertex of the parabola x> = 4y and Q is any point on the parabola. The point P divides the segment OQ
internally in the ratio 2 : 3. If the locus of P is a conic C, find the equation of the chord of C that is bisected at
the point (1,2).)
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9. x-CFT 69T A 436 1 A QO x2 +y? = § I8 R y? = 16x A0S ST YT ™S &Fw 91 T | G0
5 T IR IAFA Q 9 R Rqre = T2, (QR)? @7 W9 TN 1 (A is a point on the x-axis. From
A, a common tangent is drawn to the circle x> + y? = 8 and the parabola y? = 16x. If this tangent touches the
two curves at points Q and R respectively, find the value of (QR)?.)
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by —x= 1B X +y? = 1 5e= A ¢ B {7 17 307 1 Boq0ea wote A B TRt wiat Besiyy woieets Wi el

FCEM (The line y — x = 1 intersects the ellipse "72 +y? =1 at points A and B. Find the angle subtended by the
segment AB at the center of the ellipse.)

[m] £ [=] [E4E

5.5 + L = | BoY0ea BAREE S qR S’ | A St TogeBT ¢ P (a, B) alaﬂ%?m?ﬁ(smz +(S'P)*-SP -
S'P =37, %@ o2 + f2 GA N AT 1 (S and S’ are the foci of the ellipse % + %- = 1. P (a, B) is a point on
the ellipse in the first quadrant. If (SP)? + (S'P)? - SP - S'P = 37, find the value of o + p2.)
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0. ax + 4y = /7 (0> 0) WA 3x2 + 4y? = 1 ToYE AN vRoied P [qre =31 o 97 57 fAsfa et 1 (The
straight line ax + 4y = v/7 (a > 0) touches the ellipse 3x2 + 4y2 = 1 at a point P in the first quadrant. Find the
value of a.)

[5]:3 =] Cbe1C]
e B

35, X + L = 1 Boiran 1o et @7 WY (1, 1) 0, w05 on R STt | (If the midpoint of a chord of the ellipse
2 + ¥ =1is (1,1), find the length of the chord.)
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3.2x + 3y — k = 0, (k > 0) S x 8 y-oHCF IV A ¢ B R70e a7 36 | A BT I 40A &fFS 3067 ANt
x? +y2—3x—2y = 01x? +9y? = k? TS T w0 (i AR Tt 1 (The line 2x + 3y —k = 0, (k > 0)
intersects the x-axis and y-axis at points A and B respectively. The circle drawn with AB as diameter has the
equation x> +y? — 3x — 2y = 0. Find the length of the latus rectum of the ellipse x> + 9y? = k2.)
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3. E; : §+§=1(a>b)cﬂa*<Ez A 1 (A < B) $+3890« TOET TG £ | E ¢ E, 99 AT
R T TG 1, 1, 932 212 =91, 1 E, «ﬂa%ﬂmm 8 YT (A, E; aa%ﬂmwmﬁ@ﬂ. (E; :
z—; + %; =1(a>b)and E; : ft + %ZI =1 (A < B) are two ellipses, both with eccentricity g. The lengths of the

latus rectum of E; and E; are 1; and 1, respectively, and 21% = 9],. If the distance between the foci of E; is 8
units, find the distance between the foci of E,.)
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|-E| : P-1]| Q-14 gﬁ

38. % + ¥ = | Boiqren aaﬁ%w G TGRT (2, 1) 10159 TG 24 =0, o @ T AT RN (I the midpoint of a
chord of the ellipse % o+ L =1is (\/_ , 3) and the length of the chord is ‘F , find the value of a.)
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3¢ X - ¥ = | OqUa AU SRSt P @3S R 1 P e wifere =i wiftqres w3 wiimebee T A ¢ B
R @M @ 13 0OA2 + OB? = 150 T, O P {77 3% €32 AOAB 97 TFa%e] 9T F6 | (P is a point in
the first quadrant on the hyperbola ’1‘—; - %2 = 1. The tangent drawn at P intersects the two asymptotes of the

hyperbola at points A and B respectively. If O A2 + OB? = 150, find the coordinates of P and the area of
AOAB.)

OO Db O]

S, X — ¥ = | WfiqUes A2 G 2 ST P (h, k) ¢ R @ h — k = 11 P 20O ARTS AF A8 1w
T 7 T, P e g, ~feni-a3 A1 @3 #7719 o7 ~1{eq rrfRegd TdiEe e o et (
P (h, k) is a point in the first quadrant, outside the hyperbola %2 - yTz =1, with h — k = 1. If the two real

tangents drawn from P to the hyperbola are mutually perpendicular, find the coordinates of P, the equation
of the chord of contact, and the general locus of the point of intersection of mutually perpendicular tangents.)
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[=] 5 =] .
e e

X ¥ = IWQW%WWM?WW%Q,WWW (&jt'f-ﬁ,) | e I,
wﬁ?wﬁm@mﬁrmt t, = L2 q3fb Aig Aafife ¢, = 1 =, W’l? Ares g% ¢ wi-fox g {efa
FCEN (The parameters of the two ends of a focal chord of the hyperbola % R - y— =1 are tq,t;, where a point on
the hyperbola is parametrized as (4(11—?2—), ﬂz) Prove that if the chord passes through the right focus, then

tit, = 1 +e If the parameter of one end is t; = , find the coordinates of the other end and the length of the
chord.)
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S, xy = 16 AN SJred GF(b ©o1-9F TGR (5, 5) | ©o-B7 AN @ W el <t | ooz o7 $% wot-« elfwa
e ={FerEE Y T T, T 97 JII% |32 ™eqs @ &gt 91t ifée fargues vFame 445 S0t | (The midpoint
of a chord of the rectangular hyperbola xy = 16 is (5, 5). Find the equation and length of the chord. Then, if T
is the point of intersection of the tangents drawn at the two ends of this chord, find the coordinates of T and
the area of the triangle formed by the two tangents and the chord.)

5= OE 0
P-1 -19 ;
e @ s

5. 9x? — 16y — 54x — 64y — 127 = ) HIIGHA 7@, S UTO!, TANOLEH, SATERT, (AT TR G FTIH!
RIEE(&E] AT T Tt WW%@W@N < @1 (Find the center, eccentricity, asymptotes,
foci, directrices, and the equation of the conjugate hyperbola of the hyperbola 9x2 — 16y?* — 54x — 64y — 127 =
0. Also find the eccentricity of the conjugate hyperbola.)

% P-1|Q-20 %%

0. % - ¥ = | OfiqE @R y? = 4x HRGCGH A ~ipeatea ARwact e v | 2ol et =pi =pfRegace

5
TGSt Wﬁ‘ﬁml (Find the equations of the common tangents to the hyperbola x?z - %2 =1 and the
parabola y? = 4x. Also find the distance between the points of tangency for each common tangent.)

Physics 300 THA

oPio E

Q. e oM FeTsrt (compressibility) p = 4.96 x 10712 cm?dyne ' €32 YW 8 km SO A< 979 1032.5 kgm
ANGH TP 1 4 TR AR TR AR YT A T 478 T, SRl ({0 ST A T
391 (The compressibility of pure water is p = 4.96 x 10712 cm?dyne . At a depth of 8 km in the ocean, the
density of water is found to be 1032.5 kgm . Assuming this density change arises entirely from the
compressibility of water, find the density of water under normal (surface) conditions.)
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Q. GFB TS WIFFT I3 I7F 9000 kgm > 1 IRBTF FFIR (100%) @6 ot w=eet fAsfeere wea it =
T 5% I 2 | o= q7g 9 T 1 (A bob has density 9000 kgm ™. When fully (100%) submerged in
an unknown liquid, the period increases by 5%. Find the density of the liquid.)
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OED |0

R0, G TIES MIAICE 3.2 km Of ~2TTH TOR T 16T (R = 6400 km) fEfS e T7© tiee 33 150 TRIR? (A
seconds pendulum is taken to the top of a 3.2 km high mountain (R = 6400 km). How many seconds will it lose
in one day?)
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8. PRI (I7% 1260 kgm °, &St 1.5 Pas) @516 IFLAW (IFTE 0.5 mm, ISR Tg Seorwaia) Toieas fess oz |
THRFETR @ IR I A AT (BRI ot Ffa 37, 932 20 em 01 wfows F3te o T 737 wAteies o
R (An air bubble (radius 0.5 mm; density of air negligible) rises through glycerin (density 1260 kgm_3 .
viscosity 1.5 Pas). Using Stokes' law, find the terminal (upward) velocity of the bubble, and the time it takes to
rise through 20 cm of glycerin.)
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%‘*ﬁ P-1|Q-25 %ﬁ

R¢. 0.25 kg ST G5 T4 0.1 m R 457 R | AT A 0.06 m AT 99 &= 0.0288 J, &R weit 90° (2
) | T3 () T T8 o, () TR ARSI x(t), () T T FA4F TS A Feq e IR | (A particle of
mass 0.25 kg oscillates with amplitude 0.1 m. At 0.06 m from equilibrium its KE is 0.0288 J, with initial phase
90° (%). Find: (a) the angular frequency o, (b) the displacement equation x(t), (¢) the displacement at which
the speed equals half the maximum speed.)

E’%% P-1|Q-26 Eﬁ

Q. k; =30Nm ™ 8 k; = 60 Nm ™! &3037 7t Pk Fifare 3% 35t 7w it 3, At m = 6 kg ©@R 79, a Fifaw
SR NG k3 = 90 Nm' @7 Pk & | T30 ATRET WE A = 4 em AR =0T W6 A | T34 HA®
&S 8 FEH g7 a7 (Springs k; =30Nm ™' and k; = 60 Nm™! are connected in series and hung from a
ceiling with a block m = 6 kg at the bottom, and a third spring k3 = 90 Nm' is connected in parallel with the
series combination. The block is displaced A = 4 cm from equilibrium and released. Find the block's
maximum speed and maximum acceleration.)
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4. Gfb oDt «fFrSte toetd @ Atd S T SR, IS ¢ = 0.3 mm IS G5 Ll o1 TOIIe &reR | “Hfea
B T =7.2 x 1072 Nm™! qR I e 0° | (F) fored 37 Aeeet =M o Twoor $ora? () foreb a = 2 ms 2 w0t
Toitaa it BoTe o Ta0E T Tl I 217 (7 el @2 MR gaee fRTed Wi T ww S0 ([E IS B
Y RACY) WWWQ@? (A container of water is placed inside an elevator, with a capillary tube of radius
r = 0.3 mm dipped into it. The surface tension of water is T =7.2 x 102 Nm ™' and the angle of contact is 0°.
(a) Find the height to which water rises when the elevator is stationary. (b) Find the new height if the elevator
accelerates upward at a = 2 ms . (c) Find the new height if the elevator accelerates downward at the same
magnitude (less than free-fall acceleration).)

%‘?ﬁ P-1|Q-28 %%

. T =25 GF G0 TS WMEAICE 4 km TF 713007 pOIN fA3 6T 260 (R = 6400 km) | TR TAAAPIA 3O TR R
e GMeT F© TS 3 7 MRAE? (A seconds pendulum (T = 2's) is taken to the top of a 4 km high
mountain (R = 6400 km). Find its new period there, and how many seconds it will lose per day.)
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3B, TghE THARET BRER 824 m = 4 kg OFF I3 FF AR | FH k; = 100 Nm ' 8k, = 300 Nm ™' I 40
Tt ke vt vf e mRieTs e 39, ek gft gew Afesi (@i ) @a 91t 0 i wkfge | 33 sl
e TR S AR T=0C At TR T = 15 FHCO T 0 F© F0O A2 (P TR &Y o= I7199 019 Oifest
fRta54 F9) (A block of mass m = 4 kg lies on a smooth horizontal table, connected to two rigid walls by light
springs of constants k; = 100 Nm ™' and k, = 300 Nm ™', each making an angle 0 with the block's direction of
motion (horizontal). If the block is displaced slightly along the horizontal direction and released, what should
0 be so that the period of oscillation is T = 1s? (For small displacement, consider only the component of
restoring force along the direction of motion.))
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T P-1]Q-30 :
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vo. 7ft ofen ©iF (2fSba tf L, eFTRma THFawa A, T3 ¢4 Y ) 43fb 7 140 ISt «fo o W 329 TR |
A 39 W, 7% O G B 12 TAMI ¢ 1R WA 2T, O O T 82 I &S w1 79 72 T4 | 4791,
It @5 ©It (GO It B wfbq i) T W& i (g (L + e, WA e WOFS 1) AT, O ©F
AT T T Ot T 1 AT of ISR It 9 R AT I =i e = 0.5 mm, L=2m, A =1 x
10°m2,Y =2x 101! Nm 2, W = 100 N 2 &f$fb ©itg I Wi 9w 1 (Two identical wires (each of length
L, cross-sectional area A, Young's modulus Y ) support a load W together in parallel from a single point.
First show that if the wires are truly identical, each carries exactly half the load regardless of its magnitude.
Then, if one wire happens to be slightly longer initially (L + e, with e very small — say due to a
manufacturing tolerance), explain qualitatively which wire will carry more force when the load is applied, and
compute the force in each wire fore =0.5mm, L =2m, A =1 x 10°m?, Y =2x 10" Nm_z, W =100N.)

(=] &= Db D)
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©3. G5 Pl x = 4 sin (5t + §) ANSTA TPAC SHM 15 FH0R | S5 101 @ QIR A SN TPIT A0 FA
@, o fqdfa a1 (A particle undergoes SHM according to x = 4 sin (St + ’35) Find the first (smallest positive)
time at which the magnitudes of its velocity and acceleration become equal.)

[m]4:[m] (=] &% =]
FE P-1|Q-32 ;

0%, 4T FIHA o7 78 (AT L = 0.6 m, T9F p = 7800 kgm >, TR eMF Y =2 x 10! Nm ?) 9F &S GG Tofy
GCHT A FEFIA G SIYRF O 0 = 100 rads TS e gofizmiey | raifont eonsa St 7o 72 Wi
A IR TS W6 miﬁ_ﬁ‘ﬁWI (A uniform metal rod (length L = 0.6 m, density p = 7800 kgm_3, Young's
modulus Y =2 x 10" Nm™2) is fixed at one end to a vertical axis and rotates in a horizontal plane at angular
velocity ® = 100 rads . Find the maximum stress developed in the rod due to the centrifugal effect, and the

total elongation of the rod.)
[=] 45 [=] Of 0
B e B
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00, §3fb AT2F @ W G JOW 4T &S W FF &S 1S G Bitet I T4 20 | AT2F T% p = 4000 kgm >
CTTY 431 T 2T, <A DIt I &S TUTE TR08 TRSHIT 97 TP TITRITS F© JF A9E? (G = 6.674 x
107" Nm?kg 2) (A tunnel is dug straight through the centre of a planet, from one end of a diameter to the
other. If the planet's (uniform) density is p = 4000 kgm >, how long will a stone take to reach the centre after
being released from one end of the tunnel? (G = 6.674 x 10”1 Nm*kg 2))
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8. fsifad et 1.5 Pas) @< (% 77 ((F 10 cm, IFHE 1 mm) TG W& 4000 Pa 5ot 1= 2]1fT® 0= |
I"ﬁW’i@ AT I AIMZT T AR 7€ % T 91 (Glycerin (viscosity 1.5 Pas) flows through a capillary

tube (length 10 cm, radius 1 mm) under a pressure difference of 4000 Pa. Using Poiseuille's equation, find the
flow rate and the average velocity.)
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E&% P-1|Q-35 gﬁ

ve. g3 {7 T 6!, T JENE R = 2 mm, T908 FH n = 100015 1 G103 & TR0 #Afdere 27 1 #HifF= s
T =7.2x102Nm ", 99 p = 1000 kgm , G FTAFF St (1794 FT0t s = 4186 Jkg 'K ' 477, @2 &lfewwy #ifFa
oA RIS ({f@u‘ 1 g, ot e1R) AT 71 (A large water drop of radius R = 2 mm breaks up into n =
1000 equal small droplets. Taking the surface tension of water as T = 7.2 x 102 Nm™', density p = 1000 kgm >,

and specific heat capacity s = 4186 Jkg_lK_l, find the resulting change in temperature of the water (state
whether it increases or decreases, with reasoning).)

oPio E

VY, (3B S GFB TR AT Gt AT e Wt vy = 2 x 1072 ms™! & 307 | 37 ozt 8% @ it @z
fifere T (4R AR TOE, TOIFET 9@ =i 8 ffeTe To7 tieies THuaR &ty A U] FNieT) G310 9% I8
T e 27, O A TR oR &ifes 39 ¥ 23?2 (A small sphere falling alone through a certain liquid
attains terminal velocity vy =2 x 1072 ms™. If 8 such identical spheres merge together (within the same liquid,

assuming Stokes' law remains valid for both the small and merged spheres) to form a single larger sphere,
what will its terminal velocity be?)

R Bl
e B

04, G35 AT TR XTA T (g it =ifamtet (rowean) 3% w0 2l ws e B 5 B v T iR (R 5e109) 2

(By what percentage should the length of the pendulum of a correctly-running pendulum clock be increased so
that the clock loses exactly 5 minutes in one day?)

%
P-1 -38 i
ol 0 iy

Obr. T R 8 FATE B it 721 T SIS o1 FA0R | S I3 {249 Wi ST W 977 FHA0E Ao I3,
ST SIE WA AT 6 = 90° 2, SAOGHR TN 7 FBITTT T O™ f#A? (Two particles execute SHM with the
same amplitude and frequency. While moving in opposite directions they cross each other, and the phase
difference between them is 6 = 90°. What fraction of the amplitude was the crossing displacement?)

% P-1| Q-39 %%

5. G5 ANHEF (concentric) ST 7&T, TOSTEH =@ IPNE 1y = 1 mm 8 RS T TSN JAE r; = 1.5 mm,
GFATR TS G 2 (SR 7R Ao TGRS 3 I BT M ATt ST #AeR) 1 ST SPEA T = 7.5 x
1072 Nm™! @3 AF=H Tt 0° 479, 2 @9 N1 I~ T Twet @ $oa ot R w21 (Two concentric
vertical tubes, with the inner tube of radius r; = 1 mm and the inner radius of the outer tube r, = 1.5 mm, are
dipped together into water (so water can enter the annular gap between them). Taking the surface tension of

water as T =7.5x 102 Nm " and the angle of contact as 0°, find the height to which water rises in the annular
space between the two tubes.)
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8o. G3fb S ARCTR e WITF (JFNE &l #7) TATF F ICH) G0 AR T FC@ R = 2 em JpAE 5@ I9 741
A | TR TR BB T = 2.5 x 1072 Nm™! R IFASAT 514 Py = 1.013 x 105 Pa | 7N 0O A0S WG 1St el
<1 (A soap bubble is blown up from a flat film (starting from approximately zero radius) to a final radius
R =2 cm. The soap solution's surface tension is T = 2.5 x 102 Nm™!, and atmospheric pressure is Py =
1.013 x 10° Pa. Find the total work done in creating the bubble.)

Chemistry 200 TH

O 0; OhA0)
P-1|Q-41 -

8). M BRE G W, X, Y , Z-93 4RRiRT wiEaieas &= 19 (kJ /mol):
W: E; =403,E; = 2633, E; =3900, E4 = 5077, E5 = 6850, E; = 8676
X: E; =590,E, = 1145, E; = 4912, E4 = 6491, E5 = 8153, E¢ = 10496
Y : E; =999, E; = 2251, E; = 3361, E4 = 4564, Es = 7013, E¢ = 8495
Z: E; =1086,E; = 2353, E3; = 4620, E4 = 6223, E5; = 37831, E¢ = 47277
2SS T RISt SEERG et 8 T8Iy & T T 1 (The following data table shows successive ionization
energies (kJ/mol) of elements W, X, Y, Z. Determine the number of valence electrons and possible group of
each element.)

5-‘

OEi0 D10

82, (B A V - TIRIBIN HeGl n = 3,1 = 1 T TEPHH IR GF (IFRIRF IE OO E, — E,-TS e a1 sreat
A1 'V -GF IEE ([0, ATeRE et @ Aol &gt 7t R T 1 (An element V has its last electron with
quantum numbers n=3, =1, and its successive IE data shows a huge jump at E6—E7. Determine V's electron
configuration, atomic number and maximum oxidation state.)

OEAD D]

89. N a-43 &% GRMIFA & 496 kJ /mol 1 46 g N a igq 7R *TMYE N a’ G FoABHS F40 W6 F© *fE
ATCH T AR 92 & eV I3 AfS AqqTe T 2?2 (N a-99 FolfF ©F = 23) (The first ionization energy of
Na is 496 kJ/mol. How much total energy is required to convert all atoms in a 46 g sample of Na metal into
Na+ ions, and what would this energy be in eV per atom? (Molar mass of Na = 23; 1 eV = 96.485 kJ/mol per

mole))
[=] % [x] Ohy0
ot el P-1| Q-44 i
S B

88. 8¢ ﬂfﬁmﬂﬁ &9 TIARTEE P Ga-93 E; (579) AFOATHF Al-99 E; (578)-9F AR AN € Ca (590)-4F T
I Y IR P Ga < Ca 7€ Ga = Al — Tox A3wa @102 ANery= [ 91 IS whe | (Among the main
group elements of period 4, Ga's E; (579) is nearly equal to Al's E; (578) but lower than Ca's E; (590). Explain
why Ga < Ca but Ga = Al — argue whether both observations are consistent together.)
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8¢. q3fb TNTH AN #{f6fS AqFAFF =& I, I, I, Iy, Is I 2, 1.852, 1.652, 1.442, 3.55z (267 yire sFaex
ATATF) | TG AT & 60 0 @3 I, = 1000 kJ /mol T I5-4F NF W&7F FCH | (The first five ionization
energies of an element I1, 12, I3, 14, IS are z, 1.85z, 1.65z, 1.44z, 3.55z respectively (each ratio relative to the
previous one). Determine the possible group of the element, and if 11=1000 kJ/mol, find the value of I5.)

[=]25 (] O]

T3 P-1| Q-46 i
B iy

8Y. Sr @ Rb-a7 S wmaieae & A 1064 € 2632 kI /mol | 9% AL Y FCA G Rb* @ Sr*-47 FEIG
ﬁmmmfﬂmg@: Dt et (The second ionization energies of Sr and Rb are respectively 1064 and 2632
kJ/mol. Explain this difference and establish the reasoning by showing the electron configurations of Rb+ and
Sr+.)

o0 Bl

84. C1, Br-43 TG Si(& A —349 8 —325kJ /mol (WA ZF), REF — Cl1-a7 #ifeqe (-328 — —349)
oSt 3@ | Tox ARSI toiweTa for for TS 101 ICAT 1 (The electron affinities of CI, Br are respectively -349
and -325 kJ/mol (smooth decrease), but the change from F to Cl (-328—-349) is an anomalous increase.
Explain the different principles behind both changes.)

Op{D B

Eﬁ% P-1| Q-48 gﬁ

8v. P ([N e]3s23p?)-97 G WIS eAfSraM Si 8 S STorst I t? N -7 IS R FRYPI6T Torti wie (P :
—72,Si:-134,S : —200 kJ /mol) | (Why is P(|[Ne|3s2 3p3)'s electron affinity lower than neighboring Si and S?
Give a numerical comparison with N's anomaly (N: 0 approximate, O: -141; P: -72, Si: -134, S: -200).)

oFAD 5

85. Cu-a3 T8I TR ALY +1 '8 +2 | P T T IO 9T Cu, O (+1) FFfSNer 20 iiew, @ wfw w<edt Cut
TANES! (disproportionation) TAA: 2Cu* — Cu + Cu?' | (Cu has possible oxidation states +1 and +2.
Explain why Cu2O (+1) can be stable in the solid state, but Cu+ shows disproportionation in aqueous solution:
2Cu+ — Cu + Cu2+.)
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¢o. C, Si, Ge-A% TG T TACFN —122,-134,-119 kJ /mol | @G- &N (Si > C > Ge) I FCA | (The

electron affinities of C, Si, Ge are respectively -122, -134, -119 kJ/mol. Explain this non-smooth (non-

monotonic) order (Si>C>Ge).)
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@5. T1 (+1 '8 +3 ST Yt HER)- 97 TH HA TS o] In (+1 8 +3, T8 +3 &4i7)-97 TR & 246 42 (Why is
the inert pair effect more pronounced for TI (+1 and +3 oxidation states possible) than for In (+1 and +3, but
+3 predominant)?)
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&R, WRERERGA® Fffe P+, $27, CI7, K+, Ca?*, S c** (AfSfTe g el 18)-99 Z/e TYAAS ottt I F15)f
I @ eAf oD T (For the isoelectronic series P3-, S2-, Cl-, K+, Ca2+, Sc3+ (18 electrons each), calculate
the Z/e ratio and establish the complete order of radius.)
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@9, GO [T A 30 K (Z = 19, 1s22522p°3s23p°4s')-G7 4s SERAER ST Z g T IR G2 G2 WF IR
ZZ
I E, (K)-97 oifgs S 1 fefa et (@19 Teees & 5@ E = 13.6 x I:fo eV, n = 4)1 (Using Slater's

rule, calculate Zeff on a 4s electron of K (Z=19, 1s2 2s2 2p6 3s2 3p6 4s1), and using this value determine the
theoretical approximate value of E1(K) (using the Bohr model energy formula, n=4).)
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¢8.In (Z = 49, [Kr]4d!'5s25p!) € Ga(Z = 31, [Ar]3d!'4s24p!)-a% E; IAUGFE 558 € 579 kJ /mol— AT A
AR g7 el et TeR | 92 7R foF AT w9 (Ga ~ Al RS In < Ga FeiRFeIw) Awmerysi| s 7t gt
FCEN (The E1 of In (Z=49) and Ga (Z=31) are respectively 558 and 579 kJ/mol — here the normal group-
descending decrease trend is seen. Explain whether these two different observations (Ga=Al but In
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¢¢.Br ,Rb* (932 2CERGT eYl 36) GR Se?”, Sr2* -G W Z /e TYATSH #1101t IF g&1+1l FCA | (For Br-, Rb+

(same electron count, 36) and Se2-, Sr2+, calculate the difference in Z/e ratio and compare.)
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@Y. Ce (Z = 58) T/ Lu (Z = 71) 2@ gz Hfae Wi s Jhig Aiod Simiae Ce’t = 103 pm W&
Lu’* = 86.1 pm 748 X5 | A HL315+ TH (A e oot Ieat @R afs w1 srosef (i 71 o et it et
(For the lanthanide series (Ce—Lu), the total ionic radius contraction is approximately Ce3+=103 pm to
Lu3+=86.1 pm (across 14 elements). Calculate the average contraction rate (per element) and briefly explain
why it is not completely linear.)
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@3. BeO (To¢d, A1,0;-97 A} 3 71F7%)-97 HC1 ¢ N aOH -7 e fRferziz s1fiweqet woiedt 9 M gO ¢
) G AR G ALIIT FIF PG IR | (Write the equations for the reaction of BeO (amphoteric, diagonally
related to A1203) with HCI and NaOH, and explain the reason for this difference with MgO (fully basic).)
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@v.F~,Cl", Br ", I"-49 Qg SR I (AP, kI /mol) —506,-364, -337, 296 | 92 T I I
Y A TP YR FACTH Tty qaeet ARSI T A S Jemeds {919 271 (The hydration
enthalpies of F-, Cl-, Br-, I- are respectively (approximate, kJ/mol) -506, -364, -337, -296. Using these values

explain why the order of conductivity of halide ions in aqueous solution is opposite to the order of gaseous
ionic radius.)
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&5, N -99 9HiRE Ffqe (N, 0, NO, N, 05, N O,, N, O5)-43 &Y HeG A +1, +2, +3, +4, +5 | TP Waeer,
TS THT, G T @ Hife HAn" W 0 TR O WG @ (N's oxide series (N20, NO, N203, NO2,

N205) has oxidation states +1, +2, +3, +4, +5 respectively. Explain which are neutral, which are acidic, and
why there is no 'basic' member in this series.)
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Yo, b TH 7t Ca?t @ Sr+-qq TR AfF3ifRe! goe Ta19 @3fb AKF1" ™ v Sr2t-a3 AR & 2w
TEfaE IS (Ca?t = 100 pm, Sr?* = 118 pm) @ R G (Ca?t = —1577, Sr?t = —1443 kJ /mol) 9@
WWWWW | (In an experiment comparing the molar conductivity of Ca2+ and Sr2+ in aqueous
solution, it was found that Sr2+'s conductivity is higher. Using gaseous ionic radii (Ca2+=100 pm, Sr2+=118
pm) and hydration enthalpy (Ca2+=-1577, Sr2+=-1443 kJ/mol) together, give a complete explanation.)




