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Mathematics 200 THH
%E [B]% [e]
g P-1]Q-1 A
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. G ST T v = 21— § + k ToT AT Foifoe T G e et effewfire 7x | welifbT e toBa 4 = 1+
j\+ Q'QCFI AfSHfre 7 IR 9 to37 9T Tt (A light ray travelling along the vector v = 2?—3\+ llc\ strikes a

- A A A
plane mirror and is reflected. If the mirror's normal vector is n = i+ j + k, find the unit vector along the

s
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P (1,-1,2) Rgre @B I F = 31+ 2] - 4k R w1 AQ, -1, 3) 932 B(3, 2, —1) Rgaii o sieies % 3@ 58
- A
AR S T T 1 (A force F = 3+ Zj\ — 4k acts at the point P (1,—1,2). Find the component of the
torque of this force about the axis through points A(2,-1,3) and B(3,2,-1).)
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0. G35 FTAET MR I 0(0, 0, 0), A(1,2,0), B(0,1,2) @R C(2,0,1)1 OA §R BC {IFAET VLIS PO
WWWI (The vertices of a tetrahedron are O(0,0, 0), A(1,2,0), B(0,1,2) and C(2,0,1). Find the
minimum distance between the edges OA and BC.)
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8. 9T 3 o x TR A x xa+x = bwﬁﬁm‘mﬁﬁm ana—lﬂ @R b = j +k | (Find a vector x

that satisfies the equation X x a + X = b where a =i +j and b J + k )

reflected ray.)
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€. S TSR oo TOBA IUTH g =axb qRmy =cxdi1¥Fa=1+],b= J+ﬁ,c-k+uﬂaad—f+§+ﬁqzr,
mwwwwﬁmqﬁcﬁmune normal vectors of two planes are nj =ax b andmy = ¢ xd. Ifa =1+
A A
J,b=J +k,c=k+1andd=1+_] +k, find the angle between the two planes.)
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. 7B AR ol T TOB TG 1 (1) = 108+ £(~21+ ) @R rp (8) = 5.] +td —_]) -wﬁaﬁm@ww
R (The position vectors of two moving particles are r (t) = 108+ t(— -28 +_]) and rg(t) = 5_] + t(1 —_])

Find the minimum distance between the two particles.)
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9. 2x2 — 55)15 @7 RYfer® x &S #n fefa et @9 99 M F©? (Find the term independent of x in the expansion
of (2x? — 31)!5 and determine its value.)
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b. (1 +px)? @R (1 - px)? (p = 0) 97 RYFSTS Tt A =17 7N T, p G I [ @M1 (If the

coefficients of the middle terms in the expansions of (1 + px)?° and (1 — px)?? (p £ 0) are equal, find the value of
p.)
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5. (1+x)" 9 RYFSTS 5%, 30 8 SYTT TR HRAGTE FNGH &L I n G N KA FRA 1 (If the coefficients of

the 9th, 10th and 11th terms in the expansion of (1 + x)" are in arithmetic progression, find the value(s) of n.)

E%E i
P P-1|Q-10 I
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0. (v2 +v/3)12 L‘HWWW VTR TAeI%ee] AR Tt | (Find the sum of all the rational terms in the
expansion of (v/2 + v/3)12.)
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N. (V2 + %)ﬂ a7 Rgfore 22w e T T A G TITa A 10 AN ATE A L =g, n G I W et (In the
expansion of (v/2 + 3\1[—3)“, if the ratio of the 7th term from the beginning to the 7th term from the end is %, find

the value of n.)

5= OEs 0

P-1|Q-12 7

R, oo B2~ AR 5% T3 13 QI O FHCT ST T I ©f A ST (Using the binomial theorem, find the
remainder when 5% is divided by 13.)
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3. (s — ) a7 Rgfers x Ifer® Wfs e a1, WM x > 11 (Find the term independent of x in the

2B 13

expansion of (7" — X15)!5, where x > 1.)
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[=]2"
38. £Z s1epifb waitext west fRef SN 1 (Find the fractional part of 2-.)

E 5= ey

H P-1| Q-15 ?
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3¢. (1 + x)" 97 Rgfors *f7 7 foafb Atz 72! IS 1 : 7 : 42 HF#HTS AICA n @7 N fAFq 61 (If three

consecutive coefficients in the expansion of (1 + x)™ are in the ratio 1 : 7 : 42, find the value of n.)

EXE EiE

e e U

S, (0x? — 2x + 1)*° 97 Rgfore FTRohTes iR @R (x — 0y)* @7 RYfore AT T A7 T A, o @AW
Rfr (If the sum of the coefficients in the expansion of (ax? — 2x + 1)*° equals that of (x — ay)**, find the
value of a.)

EEE [EieE
!Iil F’E P-1|Q-17 %

3. (1 +x2)5(1 + x)* 97 Rgfere x° @7 =7 A TN 1 (Find the coefficient of x in the expansion of (1 +x2)3(1 +x)*

)
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. (1 —-x)¥ L‘lﬁﬁm 29 20 5 M7 =0 TR R ST (Find the sum of the coefficients of the first 20 terms

in the expansion of (1 — x)%°.)
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s, T g e r(17)3"! (Evaluate: P r(17)31)
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P-1 -20

R0, 8, a7 RgfeTe x» 97 1=et fAefr T | (Find the coefficient of x™ in the expansion of )

Physics 200 THR
5-’

(=] =] ORzA0

3. &% A-9F OF &% B-9F fRect @32 JP1E foqedt | &% B-97 %3 TFAW GFY gg = 9.8 ms 2 | 4 A-GF D THAFIA GH
gA Afa =t (Planet A has twice the mass and three times the radius of Planet B. If gg = 9.8 ms2, find g4 .)
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W m = 6.0 kg OIS L‘WﬁﬁWﬁ,Ww a=30cm, b =20cm 9R ¢ = 10 cm, A ©IF JRE OCF 84F
TGS AR AR | AR 30 em &S o 402 26067 ¢ Sfies= 3% 60° 131 toft T4t A€ TarITs Povow I&
ffa=an (A 6.0 kg rectangular brick with dimensions 30 cm x 20 cm x 10 cm initially rests on its largest face.

Find the minimum work required to tilt it about one of its 30 cm bottom edges until its base makes an angle of
60° with the horizontal.)
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% P-1]Q-23 Eﬁ

0. H =20 m O @R R = 1.2 m IFER @6 T T4 =41 e 51 1 sifq 579 p = 1000 kgm ™ 1 T E725
RS Fe Py, = 15kW GRTFS 1) = 80% | A = 0.02 m? THFASCER #1122 facy «ify w8 (=i e 2w =i
T3 W I 40F) | RS e & @ wrarewt Afg =i Ton Reavt s 316 <ifer wa0e it s et et
(g = 9.8 ms?) (A cylindrical well of depth H = 20 m and radius R = 1.2 m is filled with water of density p =
1000 kgm 3. A pump has input power 15 kW and efficiency 80%, and discharges through a pipe of area
0.02 m?(Assume a constant discharge rate). Find the total emptying time, including both the gravitational
potential energy and the kinetic energy of the discharged water.)
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8. 935 TALZ 2.0 x 107 m JPACLR JSIF IFHAL bR AR O 2T ~{faate 12 %51 et @ Reqrs QrdiF a7
™ 20% I TF, T TAazfs «3fh TATEFIT T A IR | A ~w1e T 1 (A satellite is initially
in a circular orbit of radius 2.0 x 10’ m with period 12 h. An instantaneous tangential burn increases its speed
by 20%. Find the new orbital period.)
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€. m = 250 kg SEF G0 P16 H = 25 m THS! 1A0F ¥ 7 1A0F F 03 9R R = 8.0 m IPAER 96 7443 Tow
0o TR R | AT AT [Rre o107 7 Gk Fie a7 elfsferat 3o A et 1 (g = 9.8 ms2) (A 250 kg cart
starts from rest at height H = 25 m and enters a frictionless vertical loop of radius R = 8.0 m. Find its speed
and the normal force at the highest point.)

%%% P-1|Q-26 E%

Q. R T 60° TFITH 9B I8 AT AR | ARIFTIPIE R, = 6400 km | RIAF I (% 30 TSR ST =0
TS R T8 A=) GO 2F | T 60° I FFF TP G g AT (g = 9.8 ms™2) (An object
is at latitude 60° on Earth. If Earth's angular speed is increased until an object at the equator becomes
completely weightless, determine the new effective gravitational acceleration at latitude 60°.)
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4. m = 3.0 kg OEF G35 IF +x THF IAIE 50 | OfFF T GG I+ ﬁ(x) =(12x— 3x2)/i\N?5T§W TR x 1R
x = 0TS SRfFF @ vy =4.0ms ! 1 x = 2. OmWWWWWWWWWﬁmwl (A3.0kg
body moves along the positive x-axis under F (x) = (12x — 3x2)1N At x = 0, its speed is 4.0 ms . Find the
instantaneous power delivered by the force at x = 2.0 m.)

O 0; (=13 [s]
= P-1|Q-28 A

Qb m = 2000 kg SR G FFH AT %P R vy = 8.0 kms ! & oot Torweim Serweid w4t 2= | +fRS=
JEME R = 6400 km GRSFT M = 6.0 x 102 kg | I 2fStaiess e e sfexfeg 20 7w wfes =fe vz
A= @WWWWWI (G = 6.67 x 107" Nm*kg ?) (A rocket of mass 2000 kg is launched
vertically upward from Earth's surface with vy = 8.0 kms . Earth has R = 6400 km and M = 6.0 x 10?* kg.

Air resistance removes 20% of the initial Kinetic energy. Find the maximum height above Earth's surface.)
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5. G35 R IPNE @R TG ©F M -GF IS 027 q7g AOH W G ©f p(r) = por + r? WA TG, W r & XE
WEAF Y, 0 < r < R, GR p) G FIF | T@ T r = & 7709 91¥e ¢l g e i ke v
@ A hypothetical planet of radius R and total mass M has a non-uniform density distribution p(r) =
por +r2, where r is the radial distance from the center, 0 <r <R, and py is a constant. Determine the
gravitational potential V at an internal point situated at r = % from the center.)
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©0. TN TACE {b TR THE T3 SRR AT 47 e | OIwa o7 IR 2 x 103 kg Gk 4 x 10 kg, 4R IrHg
UG 7 x 108 m 8 1.3 x 10° m | PR 1 I SARCER AT QT THADBA 1S 6 FE@H 1 (G = 6.67
107" Nm?kg %) (Two spherical stars start from rest at infinite separation. Their masses are 2 x 103 kg and 4 x
103" kg, with radii 7 x 108 m and 1.3 x 10° m. Find the speed of the lighter star relative to the center of mass

when their surfaces touch.)
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©3. m = 4.0 kg SRF G3fB FITE 0 = 30° TP T BIISE v, = 8.0 ms ™! T B0 [T a1 20t | i ot
ST = 0.25 1 IEM AT S0 TS VAR T IR ¥F7 Rro Feea Gt o @A FO A2 (g = 9.8 ms2) (A 4.0 kg
block is projected up a rough incline at 30° with initial speed 8.0 ms™'. The Kkinetic friction coefficient is 0.25.
Find the upward distance before stopping and the return speed.)
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FF P-1|Q-32 A

O m = 1.5 kg ST G0 FF vy = 10 ms™! T G 7 J[1 Fi® AT & 07 | T4 0T W £(x) = £y (1+F),
WA £y = 3.0N @R L = 2.0 m | FIFa 07 2.0 m &R @fS h = 1.2 m THOIR 603 | Fia &lie 12 Fof wpgfiweia
TR T @R 2.5 m 5w 9T #ite | wfeet T2 Rew G TfET =& a3 gl e fAfa seat (g = 9.8 ms2) (A
1.5 kg block enters a rough curved track with speed 10 ms™'. The friction force is f(x) = f (1 + T’f) with £y =
3.0N and L = 2.0 m. The track is 2.0 m long and rises 1.2 m. The block leaves horizontally and lands 2.5 m
below the exit. Find the energy lost to friction and the horizontal distance traveled after exit.)
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00, G35 M SR 8 L tTH e, T3 We x = 0 T x = L #{8 AN x-97F I974 9<% | R IRIER (6 o,
TG TR T (x0, 0, 0), WA x¢ > L + R | T 9% p(r) = po (1 - ﬁ’,) | my ST G T V0eT ©fF
A1 G3R TARTRA fTboN ATSH NGRre A AR | {o7-38 IR it TR A fRex =& fAfa et 1 (A thin,
uniform rod of mass M and length L lies along the positive x-axis from x = 0 to x = L. A solid, non-uniform
sphere of radius R is centered at (xy, 0, 0), where xy > L + R. Its density is p(r) = po (1 - 1;—22) . A particle of
mass my is placed at the midpoint between x = L and the nearest edge of the sphere. Find the total
gravitational potential energy of the three-body system.)
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©8. 4B TR ATZF IFNE 3200 km G3R #{T5 TIFHA G4 4.9 ms 2 | &2f6F 7P TTF T I8 IR Ffa st (A
spherical planet has radius 3200 km and surface gravitational acceleration 4.9 ms 2. Find the escape velocity

from its surface.)
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©¢. m = 1200 kg ST G THBA F1F v = 30 ms ™! &7 0 50 | RANSYA G I Fg = bv?, WA b = 1.2 kgm ' |
e et 9 Tt 92 G TS ST 0L TR 20 ms ™! TE GF [T I (A 1200 kg sports car travels at

constant speed 30 ms™! against drag Fq = bv2, where b = 1.2 kgm_l. Find the engine power and then the

-1

acceleration at 20 ms™ if the same power is maintained.)
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VY, m = 2.0 kg SEH GIf6 FFCF G35 HITFNCLANC 7 TFr¥ AT 8947 T h = 0.40 m THS! T F7 &1F T
Bo! 2E | PeieBa 699 k = 400 Nm ™! | 310 Peig aitee 3 | el 5o 37 Fid el ot fefm wveat1 (g =
9.8 ms2) (A 2.0 kg block is released from rest 0.40 m above an uncompressed vertical spring of stiffness
400 Nm™'. The block sticks to the spring. Find its maximum speed after impact.)




%%% P-1|Q-37 E%

©q. m = 0.5 kg SEF G316 TFE L = 1.2 m MATIF Joel, FARNT Wed 7% & | 067 Rrs v = 8.0 ms™! &lfelfi @t
TAGRI Ze | e By 8 «if® 4ea ey e ot @ i B R et 1 (g = 9.8 ms2) (A 0.5 kg sphere is
attached to a light inextensible string of length 1.2 m and given 8.0 ms™! speed at the lowest point. Find the
speed and tension at the top assuming a complete vertical circle.)
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ob. M T 43 R wain I8 RN m O @i Faw Stz 790= | 13@ W0 r 70§ IR T F (r) =
GMm (1 + £), TG o MGAQARFE TS $79 | ToAafba i fE= =& E) < 01 G, M, m, 0, E,-47 TG
JEFE FHFAWRS “/’fi7eE T @1 (A satellite of mass m orbits a central mass M. The attractive force has

magnitude F (r) = G—I:z/lﬂ (1 + %) If the total mechanical energy is E, < 0, determine the circular-orbit period
T.)

OEAD O]

©5. 96 AT ST M = 4.0 x 10%* kg @R M, = 1.6 x 10> kg | S0 (HCHA TF 6.0 x 10® m | ST FLCIACAIT e
&% M U F© (A A6 FRIFI T % I? (Two planets have masses M; = 4.0 x 10?* kg and M, = 1.6 x
10% kg, separated by 6.0 x 10® m. Find the point between them where the net gravitational field is zero.)

[=] 5 [=] Db D)
P-1| Q-40 ?
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80. m = (.8 kg OFF I TES TAFS L = 1.5 m (TSI 27t wieR e J1er | afe Baeas 5 60° woieet BB %3
TR TAE TRES TS T | TN R @7 Wt 93 wieq B e 36t 1 (g = 9.8 ms2) (A pendulum bob of mass

0.8 kg is attached to a light string of length 1.5 m. It is released from rest at 60° from the vertical. Find its
speed and string tension at the lowest point.)

Chemistry 200 7Y
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85. G FRrIdl o, " AMRTRIEs Woee fR5aR el Ao, It «ft T v Rt wfee It F9rs Ttz 1
TG TCCCAT Ay 6 RIwwe! REae I IS TEITA F7 IR W 0 T3 TS JEARE ©F PV T 1 (A
student argues: ""Rutherford's model must be correct because it successfully explained the existence of a small,

positively charged nucleus." Evaluate the statement using both the success and the failure of Rutherford's
atomic model, and explain why Bohr's model was necessary.)
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8%, G TG FETFHER &0 n + 1 = 5, JETFHA0 G5 -SRI IACR G2 OFF IS TRRBN Ayt ¥4 | (F) n €
*HEFAFIAT I TSI my AT 1 (X) @ T 1B T3 SARBI AR 43R A F© JASFA UFTS A2 (o) YA
I ToAibre R EFa WWWW@T%WI (For an unknown electron, the following
information is given: n +1 =5, the electron belongs to a d-subshell, and its magnetic quantum number is
negative. a) Determine n and all possible values of m; consistent with the information. b) How many orbitals
exist in that subshell and what is its maximum electron capacity? c) If the subshell contains six electrons in its
ground-state arrangement, determine the number of unpaired electrons.)
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%&E P-1]|Q-43 E%

8o. 4B ToEERH FEFIN 226X 2T GFIF HETF! F 4R OIFAT G313 517 ¥017 | (F) pore Mo st ¢
AR 7P T 91 () GF#1F oA [T 50T STt A ATAARE A2t AL e A 27 1 of iy
F91 (A radioactive nucleus 32°X undergoes one a-decay followed immediately by one B~-decay. a) Determine

the mass number and atomic number of the final nucleus. b) Explain why y-emission, if it occurs afterwards,

does not change either value.)
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88. QIS I 7S T SIHAD &M 656.3 nm S 486.1 nm; TOEF BT n = 2 | FABALTA AT WE 1 THA2,
Ry = 1.097 x 107 m™! J34 03 A8 B *fSwq0@ A6 F9 1 (Two lines in the spectrum of atomic hydrogen
have wavelengths approximately 656.3 nm and 486.1 nm. Without being told the transitions, determine the
corresponding upper energy levels if both lines terminate at n = 2. Use Ry = 1.097 x 10’ m™".

=15 =] Ok 1]

8¢.25°C-4 NH,OH-9F K}, = 1.8 x 1075 | 2T &3¢ 0.10 M NH,OH SITR | 7T Siree &y §#if7afe® @ NH,Cl-93
TG 0.50 M TR AT | (F) NH4Cl RTR e [OH | M9 1 (%) NH,Cl & 7t [OH | [efa =31 (7))
QRGHIRT TG T T ¢ I ©f (77 I FI99 T F91 (At 25°C, K, of NH,OH is 1.8 x 1075. A solution
initially contains 0.10 M NH4OH. Later enough NH4Cl is dissolved so that its concentration becomes 0.50 M,
while the volume change is negligible. a) Estimate [OH | before adding NH4Cl. b) Estimate [OH | after

adding NH4Cl. c) Calculate approximately how many times the hydroxide concentration decreases and
explain the result.)

[=]25 (] Clhi0

F P-1| Q-46 A
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8Y. 93> e et 1R THAMITTR FolfRe Fo1% 78°C @ 82°C | gFew it vy wfbR we1 301 79+ ~Arew facy wonat
et F90S 517 | el TR 9 @R (I TE-ARIST MG AT TR 0 O JY I | (A liquid mixture
contains two volatile components whose normal boiling points are 78°C and 82°C. A student intends to

separate them by simple distillation because both are liquids. Assess the choice and describe what change in
apparatus improves separation.)
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8Aa.

«3fB 7w - Retel TG e 2 91 21 1 (@) 7wt 6 sifofie weifg Al it 1 () Tt
TEIGIANR 8 35 THNIGIFT e i TP T 1 () FAW G5 S Tuioa oz e Ao ve; B
I AN SITAR @it it 57 @t 04 FTE2 (A mixture of coloured compounds is to be separated
by chromatography. a) Distinguish stationary phase from mobile phase. b) Explain the basic difference
between adsorption chromatography and partition chromatography. ¢) In a column, one component moves
much more slowly than another. What does this indicate about their relative interaction with the stationary
phase?)

ClkgC)

OF{D

8b.

@35 IR T& @14 NH,OH-9F T AW TE@ABAT S5TH= T, I SfSfAe NaOH T F401 a9 W I | 9
G B TE TS G2 AHAT T | Y 92 *THT AW AP 8 Zn?* 7 eI Qmt T4t TR 71 o it 9
@3 G TSI e 2B 7 | (A colourless unknown solution gives a white gelatinous precipitate with
NH,OH. The precipitate dissolves when excess NaOH is added. Another unknown also gives a white
precipitate with NH,;OH and dissolves in NaOH. Explain why this observation alone may not safely
distinguish A" from Zn?", and propose a confirmatory strategy from the chapter.)

g% P-1| Q-49 E%

85

.20.0 g @31 S it 80% S 71t GNTR | AN FHEFS TRTAT 75% NG AR | 2177 THR T GAYS IFCH

G fB NG BT FHEPITTR TG HATA 27, WA IS 74T 10% TS AR I 1 (F) AT AR
Jifere wReed oF iy 791 (}) R #1a pore o7 At 311 (o) o TR At ifere F_eR wemi e eat
Wﬁ‘ﬁ 9| (A sample purification involves two consecutive operations. First, 20.0 g of a solid mixture
containing 80% desired salt is recrystallized, and 75% of the desired salt is recovered. The recovered crystals
are then dissolved and an impurity is removed by solvent extraction; 10% of the desired salt is accidentally
lost during extraction. a) Find the mass of desired salt after recrystallization. b) Find the final mass of desired
salt after extraction. ¢) Determine the overall percentage recovery relative to the desired material originally
present.)

ClkgC)

e ot e

¢o.

100 g 7% fRftet 90 g 21 '8 10 g #HHfF TR | YA ST “ATST FATS T &AW 95.6% 2RITFS G3f6 eyifenstiret
NG IR | &Y Y e Are e 92 el 720 TR 100% T T AN I 71 ©f Yo JiJt 34,
@32 95.6% WIFXSTEITT 100 g T ek ZLAe1 ToITS FTAATH T M IS 21 ©f 7 9, 47 78 Wt e 78
AN (A 100 g liquid mixture contains 90 g ethanol and 10 g water. Ordinary fractional distillation is
attempted, but an azeotropic mixture containing approximately 95.6% ethanol is encountered. Explain
quantitatively why ordinary fractional distillation alone cannot directly produce 100% ethanol from this
mixture, and calculate the minimum mass of water that must be removed from 100 g of the 95.6% azeotrope

to obtain anhydrous ethanol, assuming no ethanol loss.)
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@>. AT NaCl T F96T AgCl-99 TSI T3 ICN O JiP F | (Why does the addition of NaCl decrease the
solubility of AgCl in water?)

5 Eym
ge Y o

@R, 10.0 mL 0.20 M GIICF Y FCI T FIFSA 50.0 mL F1 20T | §OIS Fsiat A 31 (10.0 mL of a 0.20 M solution

is diluted to a total volume of 50.0 mL before being used in a qualitative test. Calculate the final

concentration.)
[=] 45 [=] (=] 4e% =]
P-1]Q-53 I
EI.'-- E
@o. SfepFRE I ofh oiferet s treat 2z :
9ee (Region) Gl SIHAG (Approximate Wavelength)
el (UV) 10-380 nm
I (Visible) 380-780 nm
GRS (IR) 780 nm—1 mm

TRTEHSTS (Microwave) | 1 mm-1m
@35 B<F 300 nm, 650 nm 8 8.0 pm-9 [FF [F5fe F07 | foafS RiFFITE WiTr 77 93 b Tt *fE T
Of PP FF | (Study the electromagnetic-spectrum chart shown above. A source emits at 300 nm, 650 nm and
8.0 pm. Classify the three radiations and explain which one has the highest photon energy.)

[=] 5 [=] D0
P-1| Q-54
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8. FIF-4eS (FRiRced G Fifsees e egers i 3m:
9 FIBRCTR eI S SR [Relative ionic size of o1 *&= T [Lattice energy

(Salt) cation] value]
LiCl ST TRIG [Smallest] A [Highest]
NaCl 9% [Larger] ¥ [Lower]
KCl 8 T [Even larger] F9 [Lower]
RbCl qC [Larger] 998 I [Even lower]
CsCl QTR IC [Largest] F4H [Lowest]

vy 1 o A iifare aireR aFe @ e fAdiae =1 J 7 ©f PGt FF 1 (The following trend is observed for a
series of alkali-metal chlorides, as shown in the table above. Explain why the table alone is not sufficient to
predict the exact solubility order in water.)
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@¢. X 8 Y TR0 Qirel-taiveas o (s tewt <t

St 4 X, /100 g A [Salt X, g/100 g 4 Y, g/100 g °ifF [Salt Y, g/100 g
[Temperature] water]| water]|
20°C 8 30
50°C 28 34
80°C 60 38

80°C-9 100 g 2fATS 50 g X 8 35 g Y TS UIf6 T TR | (F) 20°C-Q IS FA X 8 V-7 IS OF (IS R ©f
a7 (¥) TR0 X-q7 ot wAfqre w91 () 9% I WS AR &0 T OIS O [ FH | (The
solubility curves of two salts are shown in the table above. A solution at 80°C contains 50 g X and 35 g Y in 100
g water. a) Calculate how much of each salt crystallizes on cooling to 20°C. b) Determine the percentage of X
in the crystal crop. c) Explain why this system is suitable for fractional crystallization.)
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@Y. G5 FAN-THNEIN AT e o et taeT:

7 (Compound) T e & SrieE @k e
(Required solvent volume for the main extraction)

P 20 mL

Q 55 mL

R 110 mL

I =S GRS 477 P, Q ¢ R-TF %7 vz wiiex e s @rew vt 1 et et afSfl @ieta 30 mg
I GR P-GF 90% 7@ T, JAFaIag© ©F A F91 (A column-chromatography experiment gives the
elution data shown in the table above. Assuming all other conditions are the same, arrange P, Q and R in
increasing strength of interaction with the stationary phase. If the initial mixture contains 30 mg of each

compound and 90% of P is recovered in its fraction, calculate the mass of P recovered.)

gﬂ%% P-1| Q-57 E%

@4, 92 TTETF AP AT AAXE ABA A A2 2018 TOT{HR oAt GS 7 20 2R o, S JEiT
R ¢ e A9 I T I A (Isotopes of the same element have almost identical ordinary chemical
behaviour but may differ strongly in radioactive behaviour. Explain why, using electron configuration and
nuclear composition.)
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¢ G3f6 TR ek et 26 | G PN-TTZ ASEA R, 2+ HHCAR R, G2 ToF T SFA d-2IFHEAR
et fRefa 4 (An atom has atomic number 26. Determine its ground-state electron configuration, the
configuration of its 2+ ion and the number of unpaired d-electrons in each case.)
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@5, ""IIT I AR AP T AP W @1 A, T G 1S 70" — 4% 6B 1 Aoy ©f g =& @
T WS Ao Qe $CF I FK | (Explain why the statement "a larger ion always forms a more soluble
ionic compound because its lattice energy is smaller" is an oversimplification. Use hydration and lattice effects
in your reasoning.)

gﬁ P-1|Q-60 E%

Yo, G35 TG T 9T I GRS GG W GIR GI:f6 /PTG L& et AT A | Pt A, wrxsveeia [fem,
K,,-[ofe% &, S arm, Rien 1101 Ao, a7 Meme ¢ ey truibiai ey | g [@iesed
et e e WWN@WI RIS 4IT7 ST ST &S 4=t o e T4t eltaie of Pt 1, @R
TR 6 T G AT FACS Z0S A ©f {5%© F71 (An unknown sample contains one or more inorganic
ions together with a mixture of separable organic substances. Available techniques include flame test,
precipitation reactions, K -based reasoning, fractional crystallization, simple/fractional/steam distillation,
solvent extraction and column chromatography. Design a logically ordered analytical and separation strategy.
Explain why each stage should be confirmed before moving to the next and identify situations where two
techniques may need to be combined.)




