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Mathematics 200 TS

g&ﬁ P-1]Q-1 %

-k qRc=1-§+ kT, @ G oI £ MM IR @£ xa = b GRr - ¢ = 3T (Givena =1+
A A - — - - R
—Jj tk, find a vector r such thatr xa=bandr -c=3.)

i
P-1 -2
= @ B

R, 91 TREAEH foafs MR IAGFW A(1,2,3), B(—1,-1,0) 9R C(2, 1,-2) | T bFE=(67 SA@& T4 0(0, 0, 0) 2T,
ORF GF RS TR D 97 FA1% 60 I 932 TRTAR (B WA F© ©f (79 FCA | (The three vertices of a tetrahedron
are A(1,2,3), B(—1,—1,0) and C(2,1,-2). If the centroid of the tetrahedron is the origin O(0, 0, 0), find the
coordinates of its fourth vertex D and determine the volume of the tetrahedron.)
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g%g P-2 | Q-3
=]

Of:]O)

©. AABC aaWWWWWma —f4f+k, b=3t+3]+ 2k @ c = 50— - 3k | LA @7 oTRReT BO
W D ﬁwmw AD 'CWW (m R <T@ 1 (The position vectors of the vertices of AABC are a = i+
J + k b 31 + 3J + 2k and ¢ = 51 _J 3k If the bisector of ZA meets side BC at point D, find the magnitude
(length) of AD.)

% e
: P-2 | Q-4
[=] A% @ %

8. b T v G T 51/2 G | TOFHAD ST 4P e AT 450 T4 Beot 7 e a2 = i+58b=}+kromacw
AR G NS G 0 | T3 v e e (A Vector v “has magnltude 54/2 units. It makes a 45° angle with the
positive z-axis and lies in the same plane as a= 1 + J and b J + k Find the vector v. )
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AT P-3| Q-5 =
[=]:
¢. {5 IR TP £1 = 23 R G VSR FNFA x + 2y +2 = 6 | AAOADH 697 & Hea<ifoa 71w
WWW%WI (A stralght line has the equation 5! = _Ll = 23 and a plane has the equation x +

2y +z = 6. Find the equation of the orthogonal projection of the line onto the plane.)

e

ORd0)

e P-3| Q-6
i

o, 7B AN P ARRACLT FNFAA IAUG Ly« 1 = § + 2§ + 3k + tQ2i—j + k) @R L, : 1 = 2?+j“—1? +s(?+jA+ zﬁ) \
WE@?W‘I@@WW%WI (The paths of two moving particles are Ly : r = i+ 2J +3k + t(21 -
jt k) andL, :r = 21 +j- k + s(1 +j+ 2k) Find the minimum distance between their paths.)
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%E%g P-4 | Q-7
[w] i

Of:]O)

4R 8, 9, W RO 17 7 4 191 B TSI A = ali + b + o T, B = (A x ) + (A x ) + (A xv@)m@a
9 a, b, ¢ 49 HLT A3 WI (Let a,v, w be three mutually perpendicular unit vectors, and A =ali+ b0 +cW.
Express the magnitude of B = (A x 0) + (A x V) + (A x W) in terms of a, b, c.)

o 5
U P-4|Q-8 ;
of = [

b. 2x — 555)!° 97 Rgfere x e “mfS e Feat R ©F M WA I | (Find the term independent of x in the

expansion of (2x — 55;)'S and determine its value.)

9{5}‘8/\')0




£ el
b P-5| Q-9
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5. (1+x)» 97 RYere 87, 97 8 8¢ AT TGN TAET AN AP n G W ff T 1 (If the coefficients of the 2nd,

3rd and 4th terms in the expansion of (1 + x)™ are in arithmetic progression, find the value of n.)

E &= Ohp0
E5F W P-5| Q-10
s B

So. (1 - 2x + 3x?)5 @7 RYFSTS x? @7 =3 ff a1 (Find the coefficient of x* in the expansion of (1 — 2x + 3x2)3.)
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. P-6 | Q-11 o =T
G B

0.1+ 3+ 38 4 38T 4 oo oY QRIS Treiwe A ST 1 (Find the sum of the infinite series 1+ 2 + 22 + 3574

.t 0,)

Ohgi0)

EYE
EE T BE

3. (1+3x)"5 a7 RGOT® x* @R x™*1 I FRA 4 T A, r & T (7 FCA 1 (If the coefficients of x* and x™* in

the expansion of (1 + 3x)'® are equal, find the value of r.)
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r P-7|Q-13 E A
B i

30, (3 - 2x)® @7 RYFoTe x = 1 20, 7T N7 SRR 326 ~Mfb A T 1 (In the expansion of (3 — 2x)®, when x =1,

find the numerically greatest term.)

5 =
h P-7|Q-14
B o EE

38. fRe1Al TASMTHR RCT AMA IR, Cp — L + S — S+ 4 (-2 La = L (@A C, = (7)) (Using the binomial

2 n+1 n+1

theorem, prove that Co — $ + 2 — S + ... + (1) Ex = L (where C; = (7))
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[=] !
¥ P-8|Q-15
i B

3¢. AN FETT, a—;c)lm Qﬁﬁm x" 9T AR %[1 - 3,,%1] | (Prove that the coefficient of x” in the expansion of

1 ol — L
T=oe—= 18 ;11— :al)

oPi0 mym
o P-8 | Q-16
= © i

S, (1 +x)* @7 Rgfers RTets FIA AWTeRs 7R T4 512 A, n 97 I A weat g3z Rgfefba wgom a1t wgver
Rfr (If the sum of the coefficients of the odd-positioned terms in the expansion of (1 + x)™ is 512, find n and
determine the middle term(s) of the expansion.)
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E%E P-9|Q-17 %

3. PN I, (1 +x)P(1 + 1)d a7 gfere x Ifefe g T (p;q) | (Prove that the term independent of x in the
expansion of (1 +x)P(1+ 1)%is (p;q) )

g% P-9|Q-18 %

Sbr. (il — X515 g7 Rgfete x e «mfb fefa e, @RI x > 11 (Find the term independent of x in the

X2B—x1B1]
. x+1 — _x-1 )15
expansion of (%755 — *+;) ", wherex > 1.)
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P-10 | Q-19
5 B

5. (ax? — 2x + 1)% @7 RgfoTe TRoTe=a T @R (x — ay)?® @7 Rgfore FRopTea i sfa=ia 1 T, o @7 W fAefy

FCA 1 (If the sum of the coefficients in the expansion of (ax? — 2x + 1)33 equals that of (x — ay)?>, find the value of
a.)

S i
Rty P-10 | Q-20
oI B

Q0. a—;c)gsz) L‘lﬁﬁm x" @7 727 {4 ST 1 (Find the coefficient of x™ in the expansion of m.)
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Physics 200 79

[=]35 =] (=] =]
%ﬁﬁ P-11 | Q-21 %

. @3B &T=F ¥ AT T0ed fRed q3r IETE R fomad | <fRFTe [H@ 11.2 ks~ =0, @ T AT T I8
O S? (A planet has twice Earth's density and three times its radius. If Earth's escape velocity is
11.2 kms ', find the escape velocity on the new planet.)

E35E ElicyE
R P-11 | Q-22
B | B

Q2. 1000 kg ST &6 wfoq 7 2 m ILRFB @i g fagrem o7 Adrs it ot | fagefbd Ied 6 4 m @ SFre
FACS JNF T4 QI F© G FA0S TA? (G = 6.67 x 107" Nm*kg 2) (Three identical 1000 kg masses are placed at the
vertices of an equilateral triangle of side 2 m. Find the work done by an external force to increase the side length

to 4m. (G = 6.67 x 10! Nm’kg %))
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E#E E3%(E]
c P-12 | Q-23 T

ED:I

0. X7 JAIRE BT 2 kg SR G0 784 R 4& U (x) = (4x? — x*) J 24t &0 341 %1 BT x = 0.5 m TG W
@?W’JWWN'{F{, GF AT AAfo=lf& F© =I? (The potential energy of a 2 kg object along the x-axis is

U (x) = (4x2 — x*) J. If released from rest at x = 0.5 m, find its maximum Kinetic energy.)

g =
7 P-12 | Q-24
8 HE

8.3 m IFTE @R 15 m ST G F 7= s | @3B 5 HP o T 2w wed< A T, [ a3 s Af
T, T oot Tt | BT et 60% 2, TG 9% (T + T,) 9R T 8 T, qF Fgoirs A 39 (i =g p =
1000 kgm >, 1 HP = 746 W, g = 9.8 ms2) (A well of radius 3 m and depth 15 m is completely full of water. A 5 HP
motor pumps out the first half of the water in T| minutes and the remaining half in T, minutes. If the motor's
efficiency is 60%, find the total time (T + T,) and the ratio T; : T,.)
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P-13 | Q-25
i B

3¢. ~fR3 o e o s TR | AR T WA Wt TRE 30° THITH T 46 IS GERITo! qqed FAE?
(g =9.8ms 2, R = 6400 km) (At what angular velocity should Earth rotate so a person standing at 30° latitude

feels weightless? (g = 9.8 ms 2, R = 6400 km))

(]33] (=] ]
Fﬂ% P-13 | Q-26
[5] 3 %

V. 5000 kg ST G0 TH A7 T T4 wFTR 1 AfRAT @ E SR (R = ARAT INE) 770e THBA @ 2 kms
IR AL B FAE, T WIS FAI 9% A0t 47 WA FO @2 (R = 6400 km, Mg = 5.97 x 10> kg) (A 5000 kg
meteor moves toward Earth. At 5R from Earth's center its speed is 2 kms . Neglecting air resistance, find its
speed just before hitting the surface.)
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P-14 | Q-27
Ee B

9. GFC ACES TG &lfS M 75 cm® TS 12 emHg 51T 2% T 1 I 30 cms ™! TR K0S AT IR | gwisie afS
RS 72 I ~if7e T, A7 wifaaeq A T quined 16 ¢ Fve! AT 391 (F0FF 9% = 1050 kgm >, AFWI

¥9g = 13600 kgm ) (A human heart pumps 75 cm® of blood per beat at 12 cmHg pressure, ejected at 30 cms™'. At
72 beats/min, find the heart's average power including kinetic energy.)

45 Ei%E]
ﬁﬁﬂ P-14 | Q-28 %

. G5 FETCF 20 m TH! AT TRCE e XA | &feie Mibre orgre Fa1e A7 «ft ot qfEs =fea 36% 2= =6 =y
TER Qe ST TG © VAS SoTs TR GR B F'© 9 T2 (g = 9.8 ms2) (A ball is dropped from 20 m, losing

36% of its mechanical energy on each bounce. Find the total distance traveled and total time taken before it

comes to rest.)
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E{5E E3%(E]
i P-15| Q-29 z

=]

5. 'm' ST G Teiaz AT vRfeE 2R JrTER 93T JeITT I TR 1 9 booster engine 51 I @fbtw 4R
JRTER TG JOIPIT TR TG 2 | @ ey A IS 1 G, Mg, m @R R G T 3791 (A
satellite of mass 'm’' orbits Earth in a circular orbit of radius 2R.. A booster moves it to a new circular orbit of
radius 4R. Express the external work required in terms of G, Mg, m, and R.)

E$5E EliyE

o P-15 | Q-30
Cie B

90. 5 kg ST G0 I8 0.2 T Tt werz RfFHE ¢ woyet wefe w1 6 ms ™ w@et 5eR 1 @fS 400 Nm ™' spring constant

A

2 gl g Pt aiare 3363 | P T et RS9 1 (g = 9.8 ms2) (A 5kg block moves at 6ms ™! on a

rough surface with friction coefficient 0.2, and hits a spring of constant 400 Nm . Find the maximum
compression.)
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E{E E3%(E]
.- P-16 | Q-31 g

Opat:

©3. M @R 4M S 36 & A T d AT WIAES | GUd TGS neutral point-4 m SEF G3:f6 I8 AT 20 | R
M SGEE &02A e Ay At 961ee, 80 Ao 25fe toaw 21 ©f siifafereia Ruas 91 (Two planets of mass M
and 4M are separated by distance d. A mass m is placed at the neutral point between them. If displaced slightly
toward the planet of mass M, analyze the nature of its resulting motion mathematically.)

[=licae]

OfHO
FE%:; P-16 | Q-32 %

03, AR Yfe e e el AR wrwtee ey R e et Regaeain oy e tafies et oiede | orsieee
T G @ BT FIFT T2FEE 97t g’ W91 (g = 9.8 ms2) (Due to Earth's rotation, the tangential velocity at a
certain latitude is half that at the equator. Find the latitude and the effective gravitational acceleration g’ there.)
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[=]73[=] O 0
%ﬂ'ﬂﬁ P-17 | Q-33 FE%

©9. 3 x 103 kg &R 6 x 10° kg ST 76 THA TP T AN O A SAPLES BRI JEIPIA N AR | TAA
@R NI AR 10'2 m A, 4R T%Q IIZR S831e T A F71 (Two stars of mass 3 x 1030 kg and 6 x 103 kg
revolve around their common center of mass, separated by 10'2 m. Find the orbital period T of the system.)

Ok 0 [E4eE

I P-17 | Q-34 e
B b

08, x-I[F JJIRF HAI 3 kg SRR G0 I8T AIZIT ANES AR x(t) = 2t> — 3t2 + 4 TN 7 #7271 244w 2 s T
TR o7 e 391 1A o1& fAK F9 1 (The position of a 3 kg object along the x-axis varies as x(t) = 23 —3t2 + 4
(meters, seconds). Find the work done by the net force during the first 2s.)
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E#E E3%(E]
5 P-18 | Q-35 T

oe. 931 B To1aT (Geostationary satellite) 24 T RFNE 47 2WHF4 IE | G, M 9R Ry 99 I IJIAF IE
Q’[& TR ToiazBa Tt e 7 (AR @t el = (A geostationary satellite completes one orbit in 24 hours.
Using G, Mg, and Rg, find its height above Earth's surface and its linear orbital velocity.)

EAE OB

Eﬁ P-18 | Q-36 %

0L, T 5 AR «zem eI 2fR3Are 200 J Wit AfEfETS TSI wE e 0.5 m THoR TATRITS M | 9%
eI 70 AfRAT TFES IR L ot et RS At 2t 300 J +ifSfETe v v, otR ol el v Twem
I‘ﬁ@'@ﬂ? (An astronaut jumps with 200 J initial kinetic energy on Earth, reaching 0.5 m. If the same astronaut
jumps with 300 J on a planet where gravity is % of Earth's, what maximum height is reached?)
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P-19 | Q-37
& B

04, 'a’ IRRFAB G TrwFas v e M oeaw vt wfon I8 7 o<gw A iR | 3070 @ W0 'm' OEH G0 I
WWW’TW’TWWWWW (Four identical masses "M"' are fixed at the corners of a square of side

'a’. Find the minimum velocity needed to project a mass 'm' from the center so it escapes to infinity.)

o0 Ei4 ]
P-19 | Q-38
5 B

o, R TerecE G T oK 4T T X T @YeE 1fe R T8 I R ARA7 wowm e B o e e I
T §F &1 AT m SEF G0 IS 57 1! 10 TR0 et et | AfRIAE AW e 407 a3 98¢t Beoet e
A 37 @ TN S e e e e (SHM) G O+ &liTs TITRITS wiemia 53 e 39 1 (A straight tunnel

through Earth connects two surface points at a perpendicular distance % from the center. A mass m is released

from rest at one end. Assuming a uniform Earth and no friction, prove the motion is SHM and find the time to
reach the other end.)
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AR E3%(E]
= = P-20 | Q-39 T

©5. 2 m I Gk 6 m Tt B @ THIeAr =% (inverted cone) 7 531e 1200 kgm > TCes o= w74 o<

@35 motorized pump I TR STABCE BiLwa 5 Toitag &A@ TWen 1o 1 T0R | AP (Integration) IIAT I
At qI TR e 1 FACS TG Fewied A AfIFeid A F9 1 (g = 9.8 ms2) (An inverted conical tank has
base radius 2 m and height 6 m, filled with liquid of density 1200 kgm >. A pump empties it over the top edge.
Using integration, find the exact total work done against gravity.)

OfO| iy
= P-20 | Q-40 g

8. 4B Flaw Teiaz AT ST R,y IPIER JBIFIF FHAW V) T TR | IR G3f5 Srepeiet Regiaeea w0 Sz

oI =R T AR T T wm e Ak e Lo Afaieew g3 wfefie IpidR wrt Are 3w wfew

freret 2R ifae SRR Seawarere! NS 2T I, Te TSI FHA A7 @ e Toiafa Aedin yEe
(Apogee)ﬁ@ﬁl (A satellite orbits Earth in a circular orbit of radius R, with speed V. An explosion gives it an

additional outward radial velocity of %‘1 while its tangential velocity stays unchanged. Using conservation of
energy and angular momentum, find the apogee distance in the new elliptical orbit.)
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Chemistry 200 79

A& Ei4E]
= = P-21 | Q-41 E

85, YGITE NI G5 TSR W I\ STHAD ©IF T TH0T AR L oqeeet= 71 1 () S4B eyt st

HR AT 1 (%) 1 = 0.52902 A IR I FHFABT IPNE T390 1 () @ O T~ e IS
AR =& e (An electron in a hydrogen atom is known to have a de Broglie wavelength equal to the

circumference of its Bohr orbit divided by 5. a) Determine the principal quantum number of the orbit. b)

Calculate the radius of that orbit using r,, = 0.529n? A. ¢) Calculate the energy required to ionize the atom from
that state.)

=]
8%, "G ST siafee «afo AfAfe A T — AR TS T N0 S RO TRRBIN IR

TCCTE T34 AT X2 TEFZER OF% K, At '@ GRIBIE YIFAT AR It F | (Why is the statement "an

electron travels around the nucleus in a sharply defined circular path" acceptable in Bohr's model but not in the
quantum mechanical model? Discuss using the ideas of wave nature, probability and orbital.)

% P-21 | Q-42 %
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AR E3%(E]
= = P-22 | Q-43 T

89, 2A, BB, 14C @k 1D fASHIRTet Reaoat 9 1 () 711 swgifas weriet i 11 () it et et A i 41
(ﬁ)ﬁ%ﬁﬂwamw?mmmmm, e, T 1 (Consider the nuclides 12A, 3B, 1C, and 4D. a) Identify
all isotope pairs. b) Identify any isobaric pair. ¢) Determine which pair, if any, is isotonic and justify using neutron
number.)

2
: =22 -44
mem e B

88. M AN WO (UV), TS (IR) 9<% MRI T IR | e fSRM TGe wet-fSwidl Feaiors bz
*CE MRI G3R TN TN Fe119 RS TR UV IRAER A1R et | 2Ia werescett it 3ea afofl awas Soye a9
IGREET (A security laboratory has three instruments: a UV source, an IR source, and an MRI system. A
technician proposes using MRI to detect fluorescent security marks on banknotes and UV radiation for imaging
soft tissues inside a patient. Explain the errors in the proposal and match each technique with an appropriate
application described in the chapter.)
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; P-23 | Q-45
T B

8¢. 7R Frwidl vy K. ,-9% TS N @l I AgCl '8 SrF,-aF Aol Qo F91 | 92 *1afs 1 ge Fraics fAea e #iiea ot
I T qR T T K, 8 T GO N0 =7 [ F9 1 (Two students compare the solubility of AgCl and
SrF; only by comparing their numerical K. Explain why this method can give a wrong conclusion. Derive the
relationship between K, and molar solubility for both salts.)

3
P-23 | Q-46
Tl B

8Y. 100 g #HifAT® 80°C-9 40 g 517 A 8 30 g 19 B TIg® TR | GT7F Aot feew Afics treat 26, 4= s e Ay

IAgS 2 A:
OISl (Temperature) | @199 A (Salt A), g/100 g =¥ (Water) | #194 B (Salt B), g/100 g 2 (Water)
80°C 60 35

20°C 10 28
(F) 20°C-4 A 8 B-93 F© T [0S I(J ©f (7 34 1 (%) A AT AR 101 (7 39 1 (7F) e wwetorey
A0 [Reme! T TS #AITF ©f Jri F9 | (A mixture contains 40 g of salt A and 30 g of salt B in 100 g of water at
80°C, with solubilities as shown in the table above. Assume no water is lost. a) Calculate the mass of each salt
expected to crystallize at 20°C. b) Determine the approximate composition of the collected crystals. ¢) Explain
how a second recrystallization could improve purity.)
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P-24 | Q-47 E
(=]
89. 100 mL TFTR &0 1.20 g G5 &I SR | G5 6 AITF @ #Hf T0g «F 367 7R Kp = e = 4,01 7350 7331,

&SR 25.0 mL SIS (&1 GRS e s a1 27 | fRSI fAmmITa= #(ta Sty Wik o8 &1 o1 9391 (A 100 mL

aqueous solution contains 1.20 g of a solute. Its distribution coefficient between an organic solvent and water is
Kp = %Lg‘:‘” = 4.0. The solution is extracted twice, each time with 25.0 mL fresh organic solvent. Calculate the
mass of solute remaining in the aqueous phase after the second extraction.)

i i
Ea P-24 | Q-48
EEw | B

8br. «3B & &0t CI, SO; 8 CO; -9 I3 I GIIHF HF AUFTS #A1TH; AgNO;, Ba(NO;),, TG HC1 93 NH,OH
™MeR IR | (F) foAl T Fiewl T 191 F17 936 awd-fofes @ tofd 771 (}) a4 Tyseerd [feramets e
(*) Y HCI-43F &fS 9539 IS BaCO; '€ BaSO,-TF M T O It F9 1 (An unknown solution may contain
Cr, SOi_, and CO§_. You are given AgNO3, Ba(NO,),, dilute HCI, and NH4,OH. a) Design an observation-based

sequence to distinguish the three ions. b) Write the key precipitation reactions. c) Explain how the behaviour
toward dilute HCI distinguishes BaCO3; from BaSQy,.)
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AR E3%(E]
= = P-25 | Q-49 T

8. I TS 2.0 x 10~ M AgNO; R 3.0 x 10~3 M NaCl TG Tt Kop(AgCl) = 1.7 x 10710 1 S40otet 70 o ot
e 37, a3 & o wggTFitR A wfelie e Ient SR WA T i A6 $91 (Equal volumes of 2.0 x
1073 M AgNO; and 3.0 x 103> M NaCl are mixed. Given K,(AgCl) = 1.7 x 1071%, determine whether precipitation

occurs and calculate the approximate concentration of the ion left in stoichiometric excess after essentially
complete precipitation.)

EAE ElicyE
i =~ P-25| Q-50 E

¢o. 93f5 FIHTS 3.00 x 10°°f% et 7B; afsfH ot 200 MeV *f& fsfe 27 1 tib f+fe =& @ 8 ferarenit-gHm fAdx
Fq; I8 1eV = 1.602 x 1071 J @32 1 kWh = 3.6 x 10° J | (A reactor undergoes 3.00 x 10*’ fission events. Each

fission releases 200 MeV. Calculate the total released energy in joule and in kWh. Use 1eV = 1.602 x 107!° J and
1kWh = 3.6 x 10° J.)
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P-26 | Q-51
T B

@, 935 & T 3210 IEFET G99 FACS A | GF T TRRAFBIN F, TG GBI et GR FSIY Soiwetet
91 (A shell can accommodate a maximum of 32 electrons. Determine its principal quantum number, total
number of orbitals and the possible subshells.)

2
r P-26 | Q-52
Dt B

@R, G3fS A Tz A TR | @S T e e I, 93 R AR o G TS W IR i iRkl
A9t RO Raoa 11 Bfo® ©f gt F9 1 (A sample gives a golden-yellow flame. Which ion is indicated, and why
should the flame test still be regarded as a preliminary rather than an absolutely conclusive test?)
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{5 E3%(E]
E%E P-27 | Q-53 %

@9, YIGITHAR *fETT AHS O {6 hea Aite:

n | *f& (Energy), eV
1 | -13.60

2 | =340

3 | -1.51

4 | —0.85

G2 OY JIA I n = 4 — n = 2 FGER (07 oMY W% F9; KT 7S he = 1240 eV - nm | (For hydrogen, the
energy levels are shown in the table above. Using the table, calculate the photon wavelength for then=4 - n=2
transition. Use hc = 1240 eV - nm.)

ORHO el
Ff P-27| Q-54
e o @B

8. iy ki FIRIRT A AgCl-9F aigs! Affs 331 =6
TS [C1 | (Added [CI']) (M) Wﬁ?‘ AgClaigel (Approximate AgCl Solubility) (M)

0 1.30 x 10°
1.0x 1073 1.7 %1077
1.0 x 1072 1.7x1078
1.0 x 107! 1.7x107°

2 O I I 0.010 M THIAILCCH %t 1800 K, [0 79 93r &% 717 wies (e fem 2Afvg K, -a3 A gt
91 (The solubility of AgCl was measured in solutions having different added chloride concentrations, as shown
in the table above. Use the data to estimate K, from the 0.010 M chloride experiment and compare it with the
pure-water value inferred from the first row.)
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[m]3 [=] [E3E

> P-28 | Q-55 E A
Ere e

¢e. 936 PRI eifFw Hve o et wite:
T (Sample) | &4 A (Main Observation)

A TAIe1-2 (Golden Yellow)
B 256! 7 (Brick Red)

C W& (Purple)

D -39 (Bluish Green)

Na®, Ca¥, K* @R Cu?*-G% G I TR *1& 37, 43R FA1i 3 w31 Lo et stiee srffe o
Y IR 1 (A flame-emission chart gives the data shown in the table above. Identify the most likely ions among Na"
, Ca**, K*, and Cu”". Then explain why emission colour is related to electronic energy-level differences.)

ORHO O]
] P-28 | Q-56
s A e

@V, A TSR RS A T FEHTER A et 7w ae S1fHE suieet s reat =6
& FeGi(Extraction Number) | 938 Saiesi(Residual Fraction)

0 1.000
1 0.400
2 0.160
3 0.064
AMASF “BIGIATG Bt F7 G TRY TR #ITa T2 SRied (77 37 1 9% &Aoot T MHHT 704 Ft et 3 of

€1 (The fraction of a solute remaining in water after successive equal-volume extractions is shown in the table

above. Explain the mathematical pattern and predict the fraction remaining after the fourth extraction. What
does the trend demonstrate about repeated extraction?)
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£ = P-29 | Q-57 T

@q. G5 SfER-RTaTe AFFIT 0.540 g T 0O = | T NS 108 g Tl G T FASFCTF A0geD qR Nx = 6.022 x 10231
TG 482.5 C TG AT 1 20, G310 CAPGCTH S Az % 91 (In an electrolysis experiment, 0.540 g of
silver is deposited. Assume 108 g of Ag corresponds to one mole of electrons and N5 = 6.022 x 1023, If the total
charge passed was 482.5 C, estimate the charge of one electron.)
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P-29 | Q-58 B
D b

¢b. n, 1, m; 8 m, TERIBIN ALY GFNR IR G0 JEFHAT 978! Mt S I I in=3,1=3, m, = 0,
m, = +1 w166 afefh T Himreita 3fesere Tt 2rae 3 SFT8R ©f Y T | (Explain how the quantum numbers n,
1, m;, and mjg collectively specify an electron state. Why is the set n =3,1=3, m; =0, mg = +% impossible even
though each number individually looks reasonable?)
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&s. 3B M; X, TR AT e @t 2.0 x 1074 M1 @7 K, 13901 (A salt M3X; has a molar solubility of 2.0 x
10~* M in pure water. Calculate its Kqp.)

2
P-30 | Q-60
& | B

Yo, ¢Fb ST et e St sited fea srosjefens Rem Bt SEmt w3t 2 4 w2 sAggiee wieioe
BYTH-A JIZ IR FCF, IR ~HfA-F=7e I piferstar-oreid sret efs aferwia e T F9 1 (Why can an
azeotropic mixture not be completely separated into its pure components by ordinary fractional distillation? Use

the ethanol-water system discussed in the chapter and explain the purpose of an additional treatment such as
water removal or azeotrope breaking.)
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