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(7)) fex
RAE TR Z DA, RBaEH B
(%) ##H
1T EE MBS LD S 2R R FHE A

X BEABL

(1) BILEA, EEEA, HREEE #PE. BERPEm
JRE: [EFTEh EHELNZR] JEERER EERERE
WEE: (EEBINES, SIGWN, TEERRAET 1

(2) BRESDRIET, EMBE BEAR §RbeE 78
BIRRE WARREW SRR J

B %

B 5
1. BITREERA, SEARGHNER WROERLES &
T, EESR, BEEEER—SE: I ERMADE Wl
BERET! JERARMERE, 10 ERMESERGR: TR
MRAREEE SRR RER AUEA L1, SRS R e

e 4
2. TEER (RTFRBES) ERIZN, WEEH, WhA
- [ ROKEE —SER BRA RENERG. AT
sty BUERTHREE I

e =
* XK HE
I. (1) Give the plural of the following nouns:
fish, child, alumnus, datum, mercy, thief, calf, hero tooth,

1
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son-in=faw.

(2) Give the coi;paratives and the superlatives of the foll-

owing adjectives:

good, ugly, interesting, bad.
(3) Write down the past tense and past participle of each

of the following verbs:

blow, drink, wring, teach, know, forget, read, steal, swear,

ride.

L

119

(4) Define the following and give examples:
metaphor, simile, copula, declension, dative - case,
(5) Correct or justify the following sentences:
{(a) He said that the earth is round.
(b) He I am she, she me till death and beyond it,

(b} One of the greates. historical wonders are the
Great Wall of China.
(d) Being very old the work is too heavy for me,
(e) Will I come to see you tomorrow?
(f) He is the most diligent of any student in thi
school,
(g) The father, together with the son, go to the Park,
(h) Gulliver’s Travels was written by Swift.
(i) You are younger than him.
(i) I wanted to have talked with you when I met
you yesterday,
Write a Composition on one of the following subjects:
(1) Autum Reveries.
(2) A Farewell to Middle School,
(3) An ldeal University.
(4) Science and National Defence,
Translate the following into idiomatic Chinese:
‘Nobody,” he says, f‘could possibly doubt that the chief

concern of the law-givor must be the education of the young’.
His whole theory of ethies demands a process of ‘habituation.
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or training in moral habits, as a necessary propaedeuctic to
virtue; and he regards the city-state and . its authorities as alone
competent to furpish this training,...... Pericles could claim
for Athenst ‘Our city as a whole is an education to Greece:
and the city which was a school for other cities was also a
school, of taste and conduct and character for its own members.
It taught its citizens by a spontaneous d;dactic ‘to be lovers
of beauty without extravagance and lovers of wisdom without
unmanliness’; it provided, above all otlter cities, ‘recreations from
toil for the spirit —— contests (in tragedy and in comedy and
in lyric poetry) all the year round, and beauty in public bui-
Idings to delight the eye day by day.’ The Athensof Poricles,
after all, was an educational State, '

(1) FEFHRERREREEE

(2) ERDEFREERGRADEST

BEF 22,814,

F* X
&

1. (1) fishes sons-in-law

heroes data
Children mercies
teeth thieves
alumni halves

2) good better best
ngly uglier ugliest
interesting more idteresting most interesting
bad worse WOIst

(3) blow blew blown
drink drank drunk
wring wrung wrung
teach taught taught

know knew known



Y & * i i

forget forgot forgottenr
read - read read
steal stole stolen
swear swor sworn
ride rode ridden

(4) Metaphor A metaphor is an implied simile,

Ex, Spare moments are the golddust . of time,

Simile—— A simile is a formal comparison between ‘two
objects which are in many respects unlike, f)ut which have at
least one strong point of resemblance ejther in appearance,
qgualties, actions or effects.

Ex. Spare time are like the gold-dust of time.

Copula —— The verb ‘‘to be* (in its various forms) is
often used to frame sentence in which some word or words
in the predicate describe or define the subject. In this use ““lo
be’’ is called the copula.

Ex. Time is money.

Declension .—— The inflection. of a substantive is called
declension,

Ex, boy’s, boys’, boy, boys.

Dative case An object to or for which some action
is directed which is said to be in the dative case,

Ex. They bnild him a house.

(5) (a) He said that the earth is round.

(b) I am she, she is I, 1ill death and beyond it.
(c) One of the greatest historical wonders is the Great

‘Wall of China,

(b) Being very old, I am too weak for the work,

{(e) Shall I come to see you to~morrow,
(f). He is the most diligent of of students in this

school.
(g) The father with the son together goes to the

park,
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(h) “Gulliver’s Travels’” is written by Swift,

(i) You are younger than he,
(77 1 wanted to talk with yon when I met you yes~
terday.
II. Subjects of composition,

1. Autumn Reveries,

9. A-Tarewell to Middle School.

3. An Ideal University

4. Science, and National Defence.

CRHEEELIES S EHRMETREENR” FaREE
FBABr s e IR R E 2 BRI bz R, H0H
BEEE R NS RN, TRUTIRR R RE S
PR BIET AR, e FEEERN RS AR W
— A 2 — BRI R B4 T2 BTERERZE
e, BE CEAZRTEARE - MEE " BT A RZHGREE
WD, “FIEiiE 2 BR, SESBMTRAMER” ) BItbR
Bl ETREiREESZE.- TEERER R
Baerms, LNMUBEZEBRARE, BT, LERARET
SIARA—-HEZ B,

Woa ®OE

ﬁiﬂq
1. —iEzfass 36, MRS BB EHS 2 %‘ZF‘]«—S—&E

1,
Ry .
I, #*?{'FI%:FB; JemTEese [, mdEASH—_f M
Hobfa— B, RTRESZ TH. MBS LEET, XHREET
He
W. R THERLAESR
LT JUNLY
‘ z 4+ y=2>.
A
1V, RiE#5H (tangent externally) 4 4, LAE—5BE15
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(Cmmon external tangent) HIMER B & C 838 BAC BEA (right

angle)

V. EAZABZZAREER RIEXE,

B*

" =
(G,

RABCZ AR, 2 A MRZ A
B BSRARZ SRR 2 B 3 Bz,
BN 3 s 3.

# 36+ 1) =108 a1+ 1) k.

BP~EZAms 5o+ (1+3)

- 2
=-3 X 5= 22,
EHIES 36 — 22 = 14,
REE 22, PG 14,

BREPEAZIHB=A
HELEHS . .
*ffgﬁ -‘UJ’=360 ............... (1)
] (= 4 2) (F — 2) == 360 veeverversarnns (2)
(1) (2) BisLfgZ
HET(2) 2y =22 +2p==364 crcemreraisns 3)
(3) — () —2x42y=4
4 P2 A pernierainens 4)
A (L) = (24 2) =836,
2* 4 22—3860 =0
(=+20) (x—18)=0

x =~ 20, 5 18.
{8 = =— 20 SUEH TR 4y BAFIERER,
o= = 183 (4) y =20,

foERI =0, HITABEE—TKA,



3 7 xs+y"_—.aa ................................. (1)
& F P =B ccrrnecniinnenrinan. (2)
1+ (@) xz—x}'-‘ryz:--asﬁ. ..................... 3

HEQB y=b-=
KA (@) #L—s(—2)+@—nt=2

BHEBIR 352 —30x+ (5°— o) =0,
3t 9b*-12b*+12aab

_Ni‘/m o5 —~ 35

y=b_(_i1/12a35-3b*

PR

=5 - /130% —3F 35
7t )

4, B OO0H OO SR AE, MH BCHEBA4,CA,
B [BAC= 90°.
o]

Ik 0B, G'C; 00" 33 A%,

B ABEREIR AN,

[ CAN = ©0! { AT EHc2MRMA.

EI]LCAN=§I_-CO'A .............................. (1)

LBAN = OO0 A B4 Ltz AR,

- LBAN:=_% LBOA cesreveeteieniensaisisnsarens (2)
(1) 4+ (2) LCAN Y [BAN= [ BAC=%(/ CO'A+ [ B'OA)



& S i

v OB,0'CH# J 3 BC.
. OBjoOC,
L COA S [ B'OA =180,
o LBAC =% % 180° = 900,
o EFBOHAB,C.
*: EAABGEH [A=/[A,/B=/B', /C=1C,
BEEWER C.

AT
b
i
A F F B
% NABC BRIEZ=MTH.
YEDE BG v AR BV, AC 5, DF L AE &
wmih. .
AADE _
yil| == = =
bmnf BT CF
NADE= VIoh
feik:
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F E B G k]

TEAADE, & [ A=/ A, {D=|B' [E=/C",
¢ OF L AE, {E{EE R PR, 48 PO = £ AE, OR ~DF,
U PRBERMERE, & Ok OSHPET S 4 501
PR,
M GLGE #y ) GH = SO, HI = C,G1 = AE,
B HIEIK 2 GKF K, 4 1K | HT.
F AE YW AC=JK,{& CR | DE,
Rl AABC BpERIEZ = AT,
it 'SQ = yPO-OR
=V} 4E.DF
=VAADE
cr _ 6l
1 JK-

__C-AE
=<
_ C.4E
VAADE
C-AE
- B b=
i VAADE
r__C
AE: AADE
AADE SL AABC g, B, AE, 5 45H—%
M AABC = Czy

or
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1. BRREREREERERE
2. RlSEETE TR R IR R R R R R
HRE A :

3. L TR S R s LR T Bt
TEEE S IRE Rk TES, ,

4, BHRRSRIHINMONERERAERIaNERRE
BREERZ REEMRARRATIR

B =
U7 %)

A, HEEEE:

B E R e e R o A MR e, EREREE
BEMERBER IR A B R DR B M B B R A R
WHHE, SESHERTEIFT B IEOI SR EERT,

B. B
—FRE S A S N\ POES R fy h SL BRI A TR SR R En
GRS

W e REREAS RIE DR R i il B A2 S
HAE=:

A HEHENERNL RS AR KBTI R
L AEWEE N ERRER R (EE L EERET R
) :
B. @Dz BRI IR R e g
BRI RS B IR PR EIREEE, RN AZE Wi
ABEERIFERE, RESTEH RAETEH.

C. UIEHTMHA R 48N » PEEMNEEEEANER
DB R E A S RS e,

L (4E8%)
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BXRMEBHEELRE
Senior English Examination

T X ME

Write two paragraphs on ‘A Visit to the City,”

Make sentences (a) stating a fact (b) asking a question, (<)
giving an order, and (d) expressing surprise,
a_. He went to school vesterday.

b. will you come here to—morrow ?

c. Read and explain this poragraph, chang !
d.. What a cold day that was]

Complete the following sentences :

a. The old soldier fought bravely

b, John was in a very bad temper,

c. Such cruelty fills us with indignation,

d. America, China, and Germany are republics,
e, He was proclained president.

f. Please, spare the tree,

g. Nothing that you con do will help me.

h, Of all the studies I like Chiness best,

ERmER PSR E(CT e LAElR)

B4 log5 ==0.6989700, log 7=0.8450980

® log 2'3;7.1:
FEFAHRK :

x+1 _‘ »—1

a, —_
a“—l 5 x4+1

b. Fol N S 102% 4 4x41=0
Sinx-}-siny:a
C.

cosx--cosy =4
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3. RERAwy=cZ—ox L, NO4=d, {E oy ZRAB, BIE
xR BC, BRI, IERT BRI ERYR ABCDE-2 5,
(8k: AB+BC+CD+ = Jifft ABCD-

BJ

4, EREETREJE (incribed hesagon) SRS XEE—ER
5. ;gzﬁﬁm;}g}[z@arallelogram)2j§-é,‘ (Frustum of a pyramid},
HEAHR (diagonal) WBR—H;, B2,
5. HEE*E (right clreular cylinder) Z2f3E (Volume) #58 27 =
SIHAS (27 7em®), JL I R~ 2RISR 27 = FH AL
(27 = cm®), BRR LA T 2P RIS,
7" BARZAERS
Fpy:—29=0
x4 32— 6x—10y-+18=0,
PRCRILRIM 2 .48 (steaight line through the centrls) ZiZ, %
HFERER,

L/
(5% %)
4
1. My log 23;7 =10g2"+10g7‘-—10g5"‘.

=3log2 4 4log7— Slog5,
=3 logiso_+4log7 —5log3

=310g10~= 3log5 -+ +Hog7~— 5log>
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=3+4-4log7—8log5.
=3+ 4(log7—2log5)
=3-+4(0,8450980~1,3979400}
=3—4Xx0.5528420
=3—2_2113680
=0.7886320
xt1 x—1
it 1

z+1 =log .E_'L

1o =log
= 2 a—1 5 x+1

x+1 o, _ x—
o log @ .

1 1
og &
18

(x-+1)3og a= (x—1)%log &

(22+2x+1)loga= (25— 2x+1)log &

(log a—log &) 2%+ 2(log a-+log &)x+log a—log 5=0

oz =—(logatlogs) %/ (log a+ log 6)35— (log a—log &)%)
log a—log 4.

_—(log e+log &)t/ 4 loga—log &
log a—log &,

—(log a-+-log 62y log @ logd )
= (Vo n+1/10gﬁ)(1/19g a—v'log &
(v loga £ logs)?
~ (/log a+v/log 5) (v/log a—v/log)
Vlog a+1/log & Vlog a—v log &
Vg a—Vlog & % T Vicga+log b
(b) x’+4:4. —102%-+4x4-1=0
4
x

ot X=—

(a* 424 L) 44 (x +—1)12=0
2t z

- 1 4 _1,_-— =
(= + 27 +4 (w41 —12=0
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EREERNS

(x+ ——~—2) (z+ +6)—0

(5 e —2) B, 22 +1=0

ﬁ)C (x—1)*=0 Tix=1
(x4 ———ﬂﬁ? Ajx*-+6x+1=0

&x=—3i1/36—4 =—34 21/ 2

REHRZRE1,1,-3+2/2 ,—3— 2/ 7.

{¢) sinx+tsiny=a

COS 2+ €08 J==Feerereenerns

H()RE + 2sin ,’f(:t+y)cos Ix—3)=e
m(2)RE:  2cos L{x+g)cos b {x—y)=b
(3)=(4) tan }x+y)= Z

.. sin k (x+J’)"

MAR(3), cos(x—z)=4% a”+&'-’
HR((5)F x4y =2tan -’;—

wR(7)5 x—y =2 cos —y/ @FF 6
z==tan -5":05—‘-1 v Eré

-

- aQ ———
y=tan"t £ —con—t 4 3/ L

(1)
(2)
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sin a::’ﬁ

=% AB#dsin o

B
cos ABC=72
1B LABC=90°—f A=/ .
& BC=ABcoso =dsingcosc
[{Bl: CD=ABCcosa=dsinctcos®ct,
DE=CDcosc.=d sinotcos® .
AR ABCDE Fosvoreez= A B F BC 4 CD foeraeeee
=dsinct + dsinctcos ¢ -+ d sin ot eos® o eieee

dsin o
l—cosct,

S%: ABCDEF B—EPMERASE. BELQ % 4B,DE 75
R CD,AF 2735,
Hi: BC,EF ZRHR QR & W 5C.FE B OR Z7E
PP, ES.
Eid

~. ~- -
-, -~ ———-
S

16l BDQ, HEL H 2Ll Ok 275
{EHF RH,Rj4E Point O theorem, “[HBOABCHER D
L.k BF ,DB,DF ,HB HF .
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8] /FHR=/FDR=180°—/FDC=/FBP,;
#% &, F,HP %H, #KFAm,
LBHQ=/BDQ=/BFP3 % P, 8 B,F,H4,P,
SE,L 5 H B Py S EA, NEHRESARE=Z4A
Jp—mi.Ba o R PHE.
5 H HiF8 Py % Py ENEAL B
[ FHR=/ FBH
% HR 32 QBFH 75,
18 PP, RIS EREMR 2 A SRS EA.
5. B: BEBETEGNEEZAR ACEG, Bfiis AG,BH,CE,DFi
RES 4G,BH,CE,DF fR—5.

AD | BC
BCW\FG

o ADNFG
. ADGF FE—TER L.
< AG,DF WER—E0.
iz AQ: OG=D0: OF=AD: FG3
[aIEg CE,DF R He—8, 815 0%
8 CO: O'E=DO’: O'F=CD: EF}
yi:] [ABCD OEFGH,
% AD: FH=CD:HG
% AD: FG=CD:EF,
KR O BiR 0" Bifiss
Bl 4G,CE DF €rf—8 0.
iFei] BHFSE O 8.
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~n

-~ AG,BH,CE,DF A% 0.
6. B REAZSEZIATE, I RGZAZH.
" why=27n

2mhr 2yt =27

HR(1): Art=27.
fR(2): 2kr+1i=27

B =2k +7°
by —2hk=y
Ar—2j=r
.. A = 7
7—2.
/AR FPr2r—2=2],
7°=27=0 .
) —1%y/35 i
.- y=3% __21{__L

m =13 mmer ik s BERPEZASE.

BERPEE=SAS, BFBE=AS-
7. WHEZ RS
2492 —2y=0
B &+3y?—6x—10y+18=0
A= EZESRE(0,1) & (3,5) 8.
RO ZE=/(3—07+(~-1)F =/ 13,
mEp R AR
(5—1)(x—0)=(3—0)(y—1)

Bp 4x—=3y—3 =0.

BB
R B & W

1. g%t (internal resistance) r, BNE(E M, F | )eZBunR, 5 5
MR EE > (Series connection)g‘g-—-ﬁ,y.qﬁeﬂzxigz(Parallel Connee-
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g X K @A

tion), SEAHHEHER (External resistance) b, RBUIE-Z7 =
g

B, EEMMAZE IR S ERM.

ITTMBWEHEE (Full wave rectipier)? JE[ERILERE (Circuit
diagram )3 3R 2.
BRAHE 200 gz AERE 30 m/fsec 3N 4T, ROGER LA BRI EE
4.2 JRGHHE (kinetic energy)
RRE T L, ERFP R 90em EAENNED, BiRES 12°%
BE, T 49.6gm, ¥ 97° ch¥i 51.9zw, BEHMZIABRREES
0.000024 SRPLFIRZ MMM
200 vt 150 ampZBHEHBILTEY, 5 PSR HIABMBRDL
HREZ B2 =L EHRREE, S TiEf
JFIHLELTESE (Foral length) 14 em 2 h7E8E, g A2 IR, A0 RE
LS ERIBELEZ M IEEED 256 cm, RIBEIZALE RIRREHZ
Kbz

R (SRR L)
m

N I A 2
R+ pr or+Pr grt pr

BRIE T {ERRIRFURE 1. 2GS Tl

B gR+pr =1 (¢R—pr)+ipsRy

=y (¢R—pr)?+ 2Ry
TEMETT, 4uRr BEEL KR, BH
(¢R~pr)*=0
H 2R=pr
R =2
g
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e —
% = (7P (D)

2. R2UBBRDZIEMERY 4 BZRRERBN C B Rmus
B (BEBLURIR C FEBRERN).
FLIE Mk EBR:
A, BEEZRHER.C BALBRET—XER, SKS 828
B, T ﬁéﬂké}fﬁ‘. P PrEBILT B, F SRR,

+

JUAANAN
VVVVV

JAAAN

|

0 ()

B4, BRB TSNS, SES FRIEMHARI RN, 5 ZBHIvA



v 2 Kk ¥ B
BT 2R, FAE ST 28 HSBIAERERERD, P RP’
BRESER.EPBE, P UBRANPIFHF ZEFRHEL,
BEZE~ARBREPEF . MER—~QDPFR L EN.
EPEIE. MPEHA, LR FEPZET A S, WP X
FZ BT HE, I E—ABERA L EF, WMER—~ 0DP’
FREMZEN, BRI B2, Skt %, D585
—QFRZ SINHE R
3. RV =ARZPIAE
V =KRKRZHREE
! =AFRmENR BTEE 2R,
M=}z ER
< VT =Fy—gt
\
o 7= 30" foc —9-8 m [ % 2seC.
=104¢™ ée ..
SEEIRK.E .= LA PR
= X200 gmX (1040 cm{sec)?
=108160000 ergs
10_82 joules,
4. BB cREZEIRGY .

BRI, S 2 R R -
_ 90—49.6 _ 40.4

o= 7

o7 W USRS ‘

Pa=F;{ 1-+0.000024{°cx (97~12)% }
=1.002047

RISZEES

p, =20=519 _  38.1

1.002047, 1.002047,
R, BERESIBR L
e Dyt D,

BpFy ¥, =1.06253:1



Ve—F;.
VX834

=0.000736/°c.
BRASERER R A T,

: 1
R = 42

SRR

X eit

=Tl7x200x150x 53¢ 3600 cal

=12825X 10%cal
12825 10* cal X 4. 2 Joulsfcal X 3095 =18 X 105 Jouls.

. BRD.=WiEcEmIESE,

Di ={% Fres ik,
P =B,
D, +Di=256 cm

1 1 1
Dt o T 7

-1
14cm

Di+D, _ 1

“D,Di 14
D, Di=3584
D,—Di=226_3
D, =241.15
Di=14_85
BpERGEZBENER 241,15 em
LY S

Di _ 14,85

7. -—E}I—IS—___O' 061,

2R E
B2 A, BEE, B B TR b S iR 2.
- TR ENENESEERRER. o
- HARF RS 1 R RSV TR 2.
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SRRz, RAMPBASEHRIRZA.
RERTIER.

Cut+2H,S0; (iB)—>

H,S-I—SO, —_—

2P5(NO,), IR
55 (Ethyl aleohols) k.

2w E R E

R CS: BES 1.83—1,85, TBRESEEESRIEND, BuES
WERISRE R 2 BN R RIRE (B sand) BERIIE AT
1, WEEEREDTRKTARRAEBHA 2RSS, EK
i v
Cay(P 04)s+38i0,—3CaSi0+P .0,
2P,05;+10C—10C0+ P,

ﬁﬁZ‘féﬁﬁ?-ﬁéZd‘ﬁ' AR (BIAATHES )35 iR mE I HIE, 500
—600°C A% 260°C FEWR €8, HHE 2.05—2.3%. REFLKE
78Sk R RSB RERRA RS, DS,
BZIE L2 —REDHEE, LERBRHhTERY,
TERSR R R Z R B R,
0= Sy et
{d) #&hsw:.

MR RS SR SRR TE) TR (R

TG IRATIEIMETA) RERRER, hEEHEE2

LB A SN IME AT AR 2 RIERMT.

(1) 4FeSa+110—2F,04+850, %

§ 3¢
4Fe43C0,
(2) 2NaNO0y+ H,SO>NaS0,+2HNO; §
(3) 250,42HNO,+H,0-2H,50,+X05 }

(4) 0,4250,4 N0, + H,0 > 2 g>s<gf_f 2o

» O\ / OH
(5) 24 /5\0_N0+H,0—~> zg>—‘<3§+zv,0.
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6.

EEFNSE=3
(1) SRz (REmEER)
(2) Z=SRbFZSHERIE Glover tower, g% Lead
chamber. FRXHFICHE Gay Lussac tower)
(3) PiREmemig
(B) HfEE.
CEMRESHEALERR S QT EmERARS
EALETE, SEYBk R B HR R ENEE R L T 2 I
FEEBE, R B, R -
S+0,—80,
280, +04—250,
S0y + HoSO—H,80, + 50,
H,80,-504+ H,0-2H,S0, .
ESEAHEMSE
(1) ZERHERBAZREA (BERAER)
(2) SERAFBZESY (HES, LS, IRE)
(3) =SeiizBpe(ERg)
(4) SSERAREA (BIGE)
EARP B R AT K (Ca(0H) ) BRFETHERE, &
BB R R AR R, (EEERBRLSWET
AREZHREHIUE BiER AU LB .

TR R g —
R ERERRTRER P2 £, NEHERHRER2
% C 4-28—>C8§,—19600 cal,

Celtulose4-CS, + + N0 —Cellulose xanthite ( AiEER)
Cu+2H,50,—>CuS 0, +2H,0+80, 1
)
H,8 1+80,—2H,0+38.
T
2P (N O3g)y——2P0 +4N 0,3+ 0,
Bk — :
JRTE SEok B, SRS, L DESE R /DI, B
D% kiAot
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1 b SO DD
= e, * .

g X % M

C ol 1205——>2C H,OH +2C0,
BRI RS AR — R AR
SRE—, D@k aiET S a8
%ﬁﬁ%%&Mﬁhﬁ@%ﬁﬁﬁZ?ﬁ%&@%k@Zﬁ%a
—ADLRIEEER A 2IEN, RESHEERERENE.
SRS R T, TR, DRGSR
HETE, ARG BRER, RAEL SHR0ENNES

17 7

EE EEREENESRE. BETEIHER.

EHRIEWRE

OB B E— R AEEEY, BRI, FALREEZ
WHRT—A e . L—BINEREE, BRFz. BE—H
EES. BE—RERARE, SRR, REARNY
Fa—, KBEE, RESEEET ? AR —BATRAZ.
SRR E AR, WEMZEmER, BERR, 7k
2, WyERERER, ILEAR, HULEBUNERRE—EE, =24
BREAAS, FEREELREED.
sk A, ERERAGTELAE, HRRENRGZ, B
RAGHREREE BRI, ERBREES. fRed,
SEZRA, AUENE, Bt
maE
ST R, TR —H AR KRR Z TSR,
PG TS, —HARREYER, RENRER, &
RSERR R :
BRE



ALFREBALTH W
A B X ® =

1. fExE

ENFBEETATRESR sbits

9. TAXNFREMLRSHESEL

ZFRNEUIED FRERENHTERESR. 0 (1
Wk, WL JE: (FELL. | THEEAFER ] B: [4&
ol. (RERI E: [EARETL], [#ERIE: T
BEWR! LHAE LR B [SERRGETESG0]. [HR
R EEARTTR)! B: (BEL“®F12: [4Tmn ],
FRMAEASTR L B [0S0 .

i

BEFRUBY L. TESKERNRETES. T8 ¢
HEUAEAS R EEEIER JANTSE: TEEARTS
W) ES: TRTEESREEPENET! MANmEE: [
MEEATHTE | i [ GGRELCHERT. § AM%
W [ ATEERGRALES MR JEM: [ BE R
WET. MaMBEE: (W FORGAST. JER: [RASA
DERS WERESELE [AKEE 7 BIEERTHET
T RESMHT. T [HCOPAEHEET, Qi
A SERETAT, MOKE: [ILEEREGWIE JE
#:mmﬁﬁﬁ&Tmrﬁggﬁ:rmmmmam TEM: F
FEBRMBEOARTAT | § (SHE: [ AOEAEEReHE
L)

| EX (E#)
i 1. -Make four sentences in each the definite article “‘the’®

1



2 Ei7 r X 2

in a different way.
92, Give the Chinese meanings®
1, halo 2. halloo 3. Consider
4. Considerable 5, Severl "~ 6. several,
3,. Write on essay on any one of the following subjects:
1. My School life - 2. On Science
3. Revolution and young China,
4, Translate the following passage into English,
ZERME, XBRBDE, FFTHE, HEAER, BEE
i ERRED PIRE e, SR, ERE% 8%
i 2REE ERDEZR, FARBAR . MUEERHRRE
B SEEBTFREE BERT, WRERER 8RR Sk
. AR A EIRNER, DeEMBES, 4B S REER
ZREMG. HEEED BEETR.

(TTrs.S ) 5t
(EERE) X ME
1. (a) _The dog is the most faithful of all animals,
(b) 1 have met the man you mentioned,
(¢) 1 have read “The College Physics’’.
{d) The rich should help the poor.

2. (1) halo A%k (4) Considerable
(2) halloo Tl (5) Severe EEIE
(3) Consider ZE (6) several H&fH,

3.

4. The peace of the world, like a house build On sand,

is t0 Collapse at any time. Since Japanese militarists began .
to take aggression in the far east by invading _,China, the%
dignitry of the League of Nations has been fruatrated and’
the mass of law has been taken off. It is well known that
the pulling of one of the filaments involves the whole. .The
iptemational peace has been for long endangerdd. . In addition,
in  western Europe, Germany and 1 taly have reco;zciléd in
regard to eastern affairs, England and America have shaken



C A 2

v

hands. France has heen forced to be on friendly terms.with
Sovit Russia; and Japan is hard uvpon China all the“ m&re for
her isolation, With the Far East vroblem as a Center Japan,
America, England and, _Russia have™ respectively formed an
interoppesing relation witﬁ one another, The more intricete
are the situations, the more dangerous will they be..

HERE
a ]
i. & ;+7=m
£+£=”
x 7
2. & @ —P=
3. B 1 1
) " 7

St =13 }
4. —ALL900 TEESETE, SEARDIE 900 TEZR=m,
RISE S 15 55, FBA RS
5. B 2+2y=3 }
) x—4p=1
. f7 —=5x+6=0,

6

7. RS+ 2ZEF.

8. EEI(x+7) s,

9. 5log 102 — log 100 2 {7 8%,

10. Bi 1,23, = {ER SR =18.

V. ERRSEES, SRS ILTEWE WKL
ZH W NRRHI A,

12, FREFhZMh AREETAEHE RERESEHS
TS BEESHO ST,
13, fEsin3 4 =2sind — 4sin 3 4.



[

2] X I E 18

R 180 =/ 9 T 2V,
14, §E cos v =
B &oasm
(m &
1. 3 _;‘:—-f.f.,_: JI esveerenessosanarccnsprnsinnss sevesa (1)
g @ e snasessesasnians
;—+7— n )
ﬁA:%,B=%,
M) TES: a4+ BB
QYTWEE: cA+dB=iee-
(3) Xd. ad A Y b2 B =dm
(4) X 5. Do A 4 Bd B == Fit soverrecsnorevroscanaens (6)
(5) —(6) (ug— &A= (dm—10n),
. __dm—~¥n
e A= ad — e
_ anp—cmn
RA® p=t2—ar
_ 1 __ai—b ,_ 1 _ad—bkc
== gn = T B wm=on
2. B 22 PP resrisansersesseessssaneranenen (1)
& == [oererneresaens ‘..(2)
V=@ L4+t Pom= Tereaneneerens eeee(3)
(1) z=1+47y.
KA (3) A+ +r7(149)tst=1T.
ai] P#Ly—2=0,

l@+%0—n=m
T y=—2%1.
5 a=—-12,

3. —i— + %= B cerassesmssosannsasns ressnes (1)
1 1 o .
Lal-n . ®



% S S 5
ma=l, -1
(1)13:’;%;@; A4 B[ oreeeensensasnarasasensanes (3
Q) TES: /‘f.g- B2 213 ereanrecnersersinrreoene (4)
H (38) A=5—B,
CRAW (6 ~&,° 3 B*=13
i B2~5B+6=0

(B~2)(B -3)=0,
B=9,%3.
s 4A=35a.

_1_ 1 1. ,_1_ 1 1
F=gTy Ry g Ty Ry

4. B BELEZERS=T W/ SERKR.

- EER

i

MW=
x x — 13
3++900 _ 900

: x T x—15°

(3 =+ 900) (= — 15) = 900 =,
a% — 152 — 4500 =0,

(= +60) (= —1T5) =0,
x=~ G0, 3% 75.

11 —60 WHEAA TBZEFH: RENZEERES

900

=12,
x
5. B
(1 X2
2 +(3) -
RA @)
6. &
EHEX

b QP ==3 coeenrarceccrirtrirsiraniine (1)
Sxr—dpiml ecceeeres sesssersesesesoreser (2
Qa F D P =6 rerrreestsesrrnessararenicanas (3)

e zl
bx=17 =

_4
7 5

L —5x3+06=0,
(x—3) (x—2)=0,
z=2, 3.



& B Ok F &

7. 2rP=(z+2) o~ ap + 53),
‘2
8. % log 10°.Iog 10? = § X 21Iog 10X § log 100
=3X2X1XIX2

=ty ity %x'%y’ + 11_6;2?, -
10. #1,9,3 SPPERERSLUS 3 Frh—I0R 3 F2HF
, ‘ : e
: (4) 82 1,2, 3 =FPErEme, MLEES * =1,
(B) 31,2, 3 Seb FEFEEN, AELELE /% =31=6,
1. i 00200, (4) 43 ?A’-'E', (BYaBL 2.
Eyi: (D AB=as.(B) aAB<TF.
B :

P

v B
" LAOB =/ A'O'B’,
R 04=0'4', OB=0'B'
& AOAB = NOA'B’,
. AB=T%,
(B) v AB<AH,
. LAOB<LAOB,
X O4=04), OB =B,



E i S X = T

#% ABLAR.
12, % ABCDBWER; ABXCD,
El:. DAMBC ABCDBO.

fiitd
A —\ B
/’/,
///
D i [o4

B BD.
¥ AABD, ACDB ths
AB =CD; s AB}CD, ! [ABD=/CDB,
#% BD=DB, . NABD =t NCDB,
. [ADB=/CBD,
s DA BC, B, DA=BC,
. ABCDB/ O
13. @ sin34=sin (24 %+ 4)
=sin 24 cos 4 4 sin Acos24
"~ =2sinAcosAdcos 4+ (1—2sin> A)sin 4
== 92sin 4 cos* 4 4 sin 4 — 2sin®* 4
= 9sin 4 (1—sin? 4) 4 sin 4 — 2sin* 4
=9%sin 4 — 2sin®* 4 + sin 4 — 2sin* 4
= 3sind — 4sin® 4.
14, B fE— A4BC & [A=36%4B=AC,

Bl LABC = [ACB= &;ﬂ= qee,

.

Ye BEFEZ [ ABC % AC T E,
R} LCBE=36°=/A,
M ABCE~ AABC,
BC:4B~ CE:BC,
¥ BC*=AB-CE,
. =AB (4B — 4E).
{8 BC=BE, BE=4E,

C




2 X . F £l

+ 4

AE®= AR — AB-AD,
RACZERBBCZEBa,
Hi =5 — ab.

it ab—E=0Q,

(=1, v5
“_(z +5)8
ﬁADlBL:MBD=£:L%ﬁ@E

= VaF =30 -
_‘/a _ 1»2;/5-;-5)0?

VELT

S cos 18° = cos BAE
__4E
— 4B
YIOE 375,
4

BENERE

i, TEliminate « ahd » from the eqnations

ax 4+ byt c=0.

ax+ By =0,

&'zt By 4 =0,
2. Find the coefficient of x4 in the expansion of (14
3, (by the maltinomial theorem),
3, Determine the series

3 34 ,8.4.5
Tt Trest ot
is convergent or divergent.
3z +' 7
—1) (=
5, Find the sum of the squares of the first # natural numbers,

34 (n42) +-
4.6 oor (2n4-2)

-----------

4, Resolve m&o partial fractions.

1809252 42 rereti?,



£ = x 0= 9

6. Shew that-, ifs= @y + [ -l-.-u-'.a“’

K] s #2
et A eene e ﬁ;>%
unless
@y e=gpe=seeen =g,
BERE (1w
R %)
Qx4 Bp 4 £ =} cererenrernennasorsirnsnnnsinansnssena(1)
x4 By 4ol =0 e .
G e By A 0 == eeremnnenienenas I 5
(1) and (2) Cannot have a common factor unless:
a &y :{- c
a By J =
Thatis (ab’' — a'B)y 4+ (@’ — @’c) =0 -vesvnvmees evrvene (4)
Similarly, (2) and (3) have the condition
a by
.| =0-

al' bl' , + CI

That is (@8 — a8 yy & (ac” ~a'’c’) =0 -reeevens (B)

And (4) and (5) Cannot have a common factor unless

abl’ —a's  ad —a'c

Y’ — "' a'c’ —a'e
Thatis (ab'—a’b)(a'c"’ —a''c")=(a’'6" — "B’ ) (ac’ —u'c)
This is the requied condition for the coefficients of the

equations (1) (2) and (8).

2, (Q+ x4+ a2

B upit e enmeeeerearrans eervennerenenn
el athie &

Here n=3a=1,5=mxc=s"aude +f+r=4..-(2)

=0,

2. The complete term of 4* is - N TR
arfin

31 hiri2
or . 2 airt .
aTplry

Now Btr+a=4y,




10 . ] xk I i

or BAr =2 i reveronas
Solving for (2) and (3), We get the solutions of positive
integer ’ :

Q== =2 =2

=0 B=1 p=2-

r=19 =1 r=0

Substitating them in (1), We get the coefficient of a*
3! 3! 3!
2wmg+2uu!+mmm°w’
8, 84,345 3T 2) L .
.. T Y6t 168 T 26 (Imta) T
_ ) .. 34 (2492
TFhe-nth term of the series is Ur.l =56 (22t (2142
. 3.4+ (n+2)(n1+3)
h U=
and (# 4 1) thtermis Uy, 16 (w2 ()
8.4 (n49)(n+38)
Hpyy _ 46 -e (9n+2) (224-4)
#u, Bedees (4 2)
4.6+ (2242)
R o)
2An4+ 4
143/
24 4fn”

o limPo2g,
%,

~ The given series is convergent.

D (—2) x—1 x—2
—Ax—24+ By—B
T -1 (=x—-92)
— (4+B)x—(24+B)
T e—-1D(=—2)"

‘Comparing with both sides of the idendi equation, We have

A4+ B=3,
244+ B=~17,
Solving for them, get, 4 = -10, B=13,

4, solution: Suppose C Bt T =_4 B



Cid S R = 11

. 32+17 _ 12 10

(z—1)(z—2) =z—2 =z—1
°5, Thegiven series 1%,2%,3% 47, sevee s®,
Hene, the first term - @, =1,
the first different 23=38,
the second different d,=dr=2."

e _ 71{71 -1) #(n—=1)rs(n—1) ,
By formula  S,=u,-} = Iyt a1

. The sum of the first z terms of the given series is

s, _”+11(1z X3+n(ﬂ-—;.)3(n—-

_ Bn(n—1) , n{(n—1) (n—92)
A 3

2) %2

=672+97;2——97:-1-21;3—6112—}-4“
6

_ 244+ 8t
=22

‘71(27:-{- 1) (24 1)
- 6 . :

6. S=a, 4 ag -t oo a,.
(A)  aj o ayvh seee £ 0,
s

By theorem if s ER Ao & -")
nw\s —ay S—1 s —

o P
e (1
>‘/(s—an ta ey P
(=) +(s—a) + -+ (s—a,)

”

> V(s — ai)A(s —_— az) aee (S — an) wos ( )
But (s—ag)+(s—ap)t -+ (s—an)—m—s
». multiple (1) by (2)

s s
7(S‘—a,_+s—a2+m+s-an)

REZSS yr=s,

ar




12 . -3 * = 48

S iTa 3—-az+"’“"s—an— .
B) B gq=g,=-wm=gq,

s =unay.

. s s s
R tot £
S—a S—a $ ~-q,

1%

s n*

=al(1z—1)?n—1'

fi b B e

|. Find the equation of the line passing through the intersec—
tionof 82 —3y+2=0 and 3x—4y —~2=0, withoat finding
the point of intersection, which is perpendicular to 8x—92y—4=0.

2. Find the length of the tangenti from the point (—1,2) to
the circlea® + 3* — 62— 2 =0,

3. Find the ejuations.of the circles passing through the inter—
sections of «* + 32 —4=0and s® 4 * + %2 — 3 =0 whose radii
equal 4,

4. Transform the equation a®+4- 3= 16 into polar co-ordfnates
and plot its locus.

TRBTRNT (L)
B
The required line is one of the system
2237424 EBr—49 -2 =0-
or (2438 x— (B+48)y+ (2—28) =0

2+ 3%
whose slope is STaF

For the required line is perpendicalar to the line

8x— 2y — 4= 0whose slope is §,

. 2438k _g
T 8Y4E



& ZE X 2 13

Solving for &, we get h=— %

Subsntutxng b=— 1— 2 in (1) and simplifying.

we have 2x+3}'—58=0,
This is the required equaton of line,
» 2. Let the length of the tan gent from tbe point (—1, 2) to the
given circle 2 4 9> —6x — 2y =0bhe /.
Hence /=¢(— 1)+ £ —6X(—1)—2X2
—YTFIT6=3
=1.
3. Lhe required circle has the form
2P -4t EEEF 20 —8)=0,

2k _3 k 3kt 4
2 —L sesensenvousess
or a® 4% A T3z =0 (&8

Let the radius of the circle be »,
r=3iVD*x E5—4F
A
‘*\/(1 )+ (i
\/ MELL Y Y
aF k)* qTE%
=‘/k2+ Bira A+h
d+ 27
_JIFETETL
FLr2k41
=4,
LA+ TEL4
“ B roiti
ABRY T+ 4=16/24+ 322116
128 4+ 252+ 12=0.
(8k+4) (‘Ule'?») =0,
Lok=— -;— or — %—
Suhstituting them in (1) and 51mp11fymg we get the required
equations as

=16.



b o ] x xE 3

2y A —6x—5=0.
and 2+ 4-8x=0,

4. - 24 =16.

We replace (a* + 5*) by £%, This gives
=18,

This is the equation of the locus refferred to‘ the polar
‘cordinates if the pole is the origin and the principle axis
coincides with the X— axis '

The locus is a circle with the centre at the pole and
radius equal to 4,

ILABR A B R IR

1. BREERFREAREEZFE OERELWLR, o
EREAEEEZRR,

2. BUERMHHEE (Focus) FIENSZAR.

3. EESHESES - ERESTATHNFARREZT
H WESSA WRILLETSAZE.

4. ZBRIDUE 12, BRARHLERAARES 4092
Yy SRR S ZER, BAB LIS,

5. AB R AC MERZBHEEES boc, —ERRER 30 £
iy BEWT) 85 SR e BIKTREY o FHRA F T o 5
< ZREETE RRRARMZRA,

6. IEAHIE Hexagon ZRB-~IRFEHEEHZTEASE
(Octagon),

IMABERAT (RS ERE)
1. E&: (D, EF =7FHEETF MN, B—FHE 4BL BF
H. ’
BB  MN LABZFH.
w . BMEFERLFE AB
SERABFETE CD L, IFEFHE EF k (TABF
W L CD, EF 7).
RUDPHEERS CD, EF “FER2 2.



£ = X &£ ™

W MN & L T 48.
c B
T

A . 8
|
P
~.
] \ﬁ
F D

2. ®TE

3. BBENSEZERRS 5. '
& PEGTERZ - FRAGEEEN —BRAERS C,
Co BB ry 7.

ECFEEEERSSSE, —#8 (L) BEREIL



" S SR 3 x

—————

CHAEHS.
BRSBTS ey frar B Y
%=% s ’i=I5§l‘1-

MEE L XL XEXBRI6F =L X X

-1 B, __BE
=35 XF R g R =gm .

e =131 _16_ _16
LT lp=16 gﬂ‘—ﬁgﬂ.—‘g-ﬁgﬁ'.

k .
|Gk Iy {‘_6__.2 = % e Fg = i%' (/ll + ’Ig)

mEY %xlsx:rxzsxls-f‘
1 25 s
-3—- b4 ’:X2-56.(ﬁl+,tz)

375
/51+]’z=16‘/§-ﬂ'=1§61/3187f’-

Cal=Yprr - =By pa-n
W h=16+ — (i) =16 (1 — ZI8)r,
4 Br BAGISZEE.
o EIT =t (Em)
RS
BRI R (D 3Rok S BRI S A 285D
= L2 (6 — #) 30 = Erx 152305+ =g
+4
HAAZEH = 2 xxx 305+ = EFE st
5. B,
6. BUR.




46 T xR =3 B 2

i.

L/
SHYENTRE W . RAEERSZERIING « R SELT

REMZPR o BIEWEL

2.
3.
4

o
b

WO e
P

.t.

B A BRI R R,
AR EZEN.
B RREZ .
Y B mw
g 2

B RECREEZER W MRS hEd
w -R? 1

MR EAERRISERRZS E B S

R ETES | YA IHEW ST, WE,
2 BAREF MSIEIT BT, ﬂﬁﬁﬁbﬁ[ﬂﬁﬁ%ﬁﬁ
Wz iRy ToREm 2552,

FAUEREE (RsEE ) _.%¥ﬁaﬂzﬁia&'§%‘§£ﬁ~
HE.

&Eﬁ']lﬁiﬁiﬁZﬂEﬁZZ\‘nT:@) ik

SRR RSB,
. BBTRE— WEERY, MAWES T2, &
REX, NBHEFTFZEMEAER, FULIniRd,
% %:ﬁ'ﬁﬂ"@ﬁﬁz LD, HEBERSWm, {BRY
&‘%&Wﬂ; ﬁumﬁ"i&%‘?—ﬂ#mﬁmﬁ%

it 2 & B
BB Z B R R

‘ﬁiﬁéﬁiz&gﬁﬁ%&%%}iﬁﬁzmﬁf?#.
()RR (2) BT REFRENRNZ,
7?1 L (kg) Z 3% BFAALEER, R 227 RRE 75

e, ﬁméﬁ*i@; Btz LHBRET?
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) i ES i

2.

£ B ow
R
TR EREEES

A, WA
NaNO, + H,50, —3 NaFHSO, + HNO
B. ARKUTREFTAE Loz,

spark -
N, + 0,— 2 NO

2NO+ 0, — 2NO,
4NO, + 9 H,0+ 0, —> 4 HNO,,
C. Jutasibzi.

H&
NH, + 20, 7 HNO, + H,0.
i %

B LBERBZEEEN, S6E, B85 #15 K
I, AEgh BET, W, HIKE.
BECEERS, 7, BERTFERZRERR-& LK.
DRz BRE SRS ENEmRLE, TRE

KiEZH UNEHZEREZTREALRZE, BUGZ
— /BB BRI 2 AT MR8 S, T
BEEBEHR LS THNRRT A ZEREBERRUBHFE.

3.

ErBEFZEFRITEBEAR.

4 Fecl, + 4 Hel 4 0, — 4 Fecly 4+ H,0.
Fe i~ B ={HEHEZ AL,
HEEBETZRETHEBERZER.

Fe,0f + 3 Cj]_u_,?:l; 2fe +3C0%4
Fe S HBBRMEHZRR.

1kg X 3% =0.08kg =30 g,

9 H,0, —> 9 H,0 + 0,1

2X 34,016 g 22,41
30 g x
68.082:30=22.4/:x

o 872
68.032




& 7 X - ’ 19

=9.88%,
FE 22°C, SR 15 cm B

- 76 295
FE = 9.88 8 X o= X 52

=10.82 %t

O &
. e BRESIESBEAZEMN
2. FEERLESEFE (Chlorinl) BRH—-UIERZEARFE.
BERZ IR SHRANEEZ K.
3. SUBEES, GHBRE LBESNEB4, “EEATHR
RSB eRal, SRHTZ,
4. $fkE5 (Criciesen Carbide) BUTH:EE, B/KAEMBE?

SERRIEE: (em)
W )
i. ?ﬁ’ﬂZ{EA%iﬁnfEﬂfﬁﬂk*Fﬁ%?ﬁf ’*L‘?"ﬁﬂﬁﬁ%%;
RENBESH.
2. RzEH—:
(4 HEERZ:
4 Hd & M0, — Ml + 3 H,O+ CI]
(B) ER ALK,

—-2(—)
2 Nacl — Q Ng* 4 2cl~— (1,4

3. Zn + H,S50,—> Z, S0, + H, T
. S GRNs e 2 S M thak
2HNO;~—> 2 NO-+ 30 + H,0
3 Cu 4 30+~ 3 Cu0
3Cu0 4 8 HNO,—> 3 Cu(NO: + 8 HO

3 Cu + 8 HNO,— 3 Cu (NO,), + H,0 +2N01
SLIERI B RIERN, ABEARE, KRR
B—HE.
4, PREFEATRRERBERT NHPRELERBNT;
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GO+ 3C—> CuC, 4+ €O — 12000 Cul,
CaCy, % 2 H,0—> Ca(OR)y + C,H, %
: EER

B St

1. B AR,

2. THSRZASE

3. KHEZAEE,

4. BRI TRERTE,

5. FERZMIERE,

6. EE e
LigEEE
G

1. SRRz

B RZAREAT (1) 2B REETNREESSE
ZiEie (2) ART EERETHERTLEE S GRS EE
FEL R U5 i — 0 R vl AR TR DA R/
TRENEEEE .,

2. BT

WHEUZAEAN (1) JUSEE  (2) BIEPHHNRES
Fig R (3) SEEOE—SEWRSL (4 SIEEK
PP LTS R R L AR (5) HEAIMEE (6) 984,

3. RIEZHEE

MR THRSIME L 0 02 ESTERARR, 85
i, (B fEEA A= BRASREAIS B R RE
H AT, ARSI A R S A ) R A R A AR T
B

4. MEIMEIRRE T

MBADERADE T8 EEHFRGEE MBS ER BTN
PR EFMEBEHETEOREMIR 2.

5. ERTEIMAAHBALRT

Ui A e Hirsih O QIS AR A T G
ISR RS I R,
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ListEy R E R R

1. fTER3ERR (Chlorophyll) FKIEEEE (Chloroplart) A
HYZI BB SRR SRR R
R RSN R b o S IR E I R e e
BEEERE.
IR B KRR Co. (R ERES BSR4 LR,
EEGR AR RS ER R DR,
2. PR Z KT RO R R IR,
TER:— BEAERIBEIELIER, BERESsss
& — ZERERT
REENG— SRRSO E B O ERSE
G A A S5 0 L A Ry B R T A 00 B R 5 3 ooy
REPE IR R R R Rk,
3. RED-EFH BRI A4 =TI e
W o :
ELEERS SRS R R S,
MERERE AR EiaREs .
RS IR RS,
4. RERTHORETHYZENEF,
ﬁ%ﬁﬁ% m’jﬂ&ﬂ;&j jﬂt’kmj‘ﬁ .....................
Peridy BReRTRZA mHEgads.

ot EREE

1. REHER, KB AL PRk BT
77

2. KFRBELREZIFERTE?

3. RN TIHZ=REZEERARZER (a) Bitssr
(Morocco) B (b) EHI® (Blkan) I (c) Ay
(Bagdad Railway) PES

4. PBRETIE A ZH4iE

(1) Pericles (2) Hanibal (3) Cromwell (4) Mazzini
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it

U &
— HBRERKEDEERET, #3% £ B [SfRiiezi,
B2 EBEAE BER. AT ESREURRERBOBZEFI
syl aA TR, ZIIRERPEELHERRT AR,
= BEFEEANRAAREEM RETERBIEL REAE B
REZTPERBFBEARETRAR—~ A LARZ KB ETRK,

L. EE¥TF (Moroceo) fiRE  FEMCRHLASEMILT Bk ARG R~
EARREE, EANMRRSDRERT, BOERREA, BHEAK
BREEAES DA R TN R R ERENTERE . AEeEE
B,

2. PLEIEE (Balkan) FIfE HEBGHERLFRZRE, HTRE
HHEBE LR TR REE TS A R BEwESZ g
Bei, REDEFMERES, R0 R e
R, WHEFRPERTRETHRE T, RERLERe R
R85 B DB 2 T RIUR NZWh R A RSB B R AE R
BEHT. BFRAAERA=HRNZHImMUE SHRRARLR=
BELZRSmECE. BoER LREZHE, 5% &Bgat
HEHSRTRSHRIE LM BEREBR2 BB Imt s
Falf-b 2T S R B AN AR G e B R B L i A R SR R AR e
el RIREGORINARS R,

3. ASRESY (Bagded Rail way) REZHEENK, F1E
Ty BTN S =B BORZAEIE RS hRE N R &
W BLSEETZE, ARG ERMEH HRM LR ERYIE,

i

Pericles, (496-129 B. C.) fESZ KBOEFIRGZEBEE, &
LB I RS SR B A S IR 2 IR T R A e BB B B R R AR,
JEEIYKYE Pericles BT,

Hamaibal (247-183 B. C.) #kiiz# AT 218 42 HTHALF
AR Alps IEHEEAMREEESARLEY, REW, SEES
RTEERRN , ERBBARGEEE, BRBREITFIGhRE



ik S * & 93

HannibalZRERR UACER K, ’
Cromavell (1599-1658) JARKEHEBIERERICRMLTE
AEHILANEEER RN B EERS RS
Mazzini (1805-1872) FAHZEHELABEKERIHLRIEE
RAEFHRETAIR—BSABE =52 —,

AR

1. HABERME SMABEES (PEZER), HIHA
E?
2. RP—HSHEE BESRRERRZEERTEA,
3. RAERASRNFT BRILALNE.
4, TEOFIEACRFRY SRRATEE.,

b

e 2
— RMBEREGREBEL. R EEBRSIORERATAT
fre R VRIS B THEE R LRSS R
2R,

1 e 2 Rt
3EH 4B
580 6 SHEE
7 HIE 8 &k
9RfFE 10 8HE
11 ¥kBF 12 gt
13 T 14 nRfy
15 R G )
16 FHek 17 W
18RRI 19 DUZESS
20 B,




24 & xR ZE [

= AAFFERESAMDE, LNERESESTHR/RLEE
AEEABRREEABAKRTLL.

M TR SR IR A R AR ER R B SHI
SRR EREENZ=2-

B %R B
1. BEEFTDESERERES

2. RETERER) [ EREHE ] Fiﬁﬁfﬁﬁ_lﬁl‘.ﬁﬁkﬁ
JEIEE

&
2
L HWAm: )
1. RAERSHEREBER WEREER.
5. REBERRREADR
3. BiBIESRUESHRZEERER,
4. EPEAWE,
I BEEA: .
B RB PRGBS T A AR SRR,
BAGEZT, HEnE CEH T BER) aEens,
BREH, Rlihamma e MRaERsmE: (T
o W SHSAHAE B kS TR K ) REGK
LR I, ,
EREH, SERRESEHENIBRNGeR SRR
EEWHN, QRAN 54, R, TAS REGRmRE.
R RN B2
BIRAS REEE R AR SR B,
EET T R R R % ik,

O F
T RRETLIRRSL B R

2. FHRMFIUNRRaL, RIS
3. SIS ERREEIRR [ R ) 1
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4. [FBEIM[ERTHFN T ERRG0E $BE

6. ZABNCHRD, FEE TSR EEHER.
9. B—HE—uH—IRILR,
b, R——fiy— i — A B

W — &EE

6. RGO BRG], THBH L, [RRemil.
T 2 KW

1. #RRAERTHERT nEFGERE, A0
ER?

2. [ Medsk | EYRSERTORGRRER

3. THadeEs ) BRYENERT

4. PRBRESBERTCESENRAR LRR S5
5. JZT MM R mERTRE AT

6. [H## ] Positwism fHTAT ML BEB180

1, Schreiben Sie einen kurzen deutschen Aufratz uber das

Themat
*Warum ich Deutsch siudieren will®
2, Setzen Sie den folgenden Satz:
“Ich kaufe ein deuntsches Lesebuch?
in das Peafekt und Futur I}
3. Dekinieren Sie die folgenden Wortverbindungen im
Singular und Plurall
a, ein schonmer Garten,
b, die grosste Stadt,
u.e, mildes Wetter,
4, TUbersetzeu Sie die folgendeu deutschen Satze ins Chi-
nesiche} i
Der Apfel hat eire kugelformige Gestalt; er ist am Stengel
vertieft, Die 8 scere Schele ist sahr verschieben gefarbt, wir



I = S = E

Schalen den Apfel ab, Das Fruehtfle isch ist safitig, zuweilen

mehlig, Inwendig befindet sich das Kernbaus mit funf Fac

hern. Jedes Fach enthalt 2 Samenkrine,
wE: (1) £B=E%E
(2) HEALEY, AHAENERE,
(3) EYEERERE,



e RER igsE

: X E

L 1B SBAFRAREN BERRBRAR,

2. TIMFRES YEBBFTL,

BEEE XKT2ZTRE RTZERT URIEER DEE
HE. SN2, HRZW, FUREERREHEEL k¥lze,
BHZR HFOASENERSERZEE. ROPE 328 BER
Rez¥y MERBZA. ZUMERE HEA%E BRI EE
y RBEZI, BRISRZHAN RS,

M

ERREGN B$RTABTEHEY KSRl RTFAPR
TriaZy, RETHRN fNMOEDL ElRknkst: BRg
MFE RCTEIRARIE, RIEUHKENED MEBRRTA,
TRAERACEROER WRERTHED LRBIRENL R
FRENARY, LWNIARRIEAE JREEN2EN. RIP
BATE—PEELS TREAREESSHYS GE82ZH, &
BB ST S . HR, S R, ATREEE, T
E, Wigh HEZHD RBRE. EFRESIATE, WHEERS S
M—FiH ST

¥x X HHE
1. Make five sentences, using in each one of the follo-
wing phrases? '
(1) look after (2) look into (8) look for
(4) look over (6) Ilook through
2. Give the Chinese meanings:

27
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(1) red (2) scarlet (3) pink (4) carmine

'(5) rose (6) parple (7) lavender  (8) wiolet

3. Write an essay on any one of the following subjects:

(1) The Importance” of Promoting Scientific Studies in
China.

(2) On Sino-Japanese Affairs,

4. Translate the following passage into Chinese,

Intraveiling by land there is a contin uity of scene, and

a connmected succession of persons and incidents that carry on
the story of life, and lessen the effect of absence and sepa- |
ration, We drag, it is true, “a lengthening chain’® at each °
remove of onr pilgrimage: but the chain ts unbroken; we can
trace it back tink by link; and we feel that the last still
grapples ns to. home,
s 1. EHEHAZE
9. MEEHFXRES, {HE0ERE.
3. BEisEEHE.

* KX
U7 %)

L
(1) You must look after yours son’s health, Mr, Chang.
(2) You should look into the matter carefully,
(8) He was looking for his lost fountain pen,
(4) This gentleman looks over every article of the treaty.
(6) You must lgok throw;z}:!_ the false part of the matter.
L .
1. red L %, scarlet YR 3. pink P
4, Carmine {BEL 5. rose IAJUSL 6. purple %
7. lavender ¥FIRIT 8. wviolet ZR4TL
1v,

B TERE D IR T AT T REN N N FANERS —B—
B AmREERES T ERRTRIMEREZE. 14 £
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RERFRGERTSD, RARNRAEIS~EFEORS.
RIFT LIRS AU B R B R AR R TR IIRR
RIE. '

BB wW E

. B’ (a+5)x—(a—6)7=§aﬁ }
(6—8)z 4 (a+b)y=20% —~2F
7. B’ {x"+7“=341
2t y=11
3. B sPtar=at=x
4, —AUS—ASTREFEE TR HBbARKh—Xs
SEREERK NE—-ERELZHTRE-22Z & FAERERD
i : :
5. & {x +y=3
x—y=1
6. f& 2 +52+6=0
7. R &~y ZHEF. . .
8. log 24 log5 4 log 100 —-_3log 10 3 = {8

9. BEI(a+5) R

10, FE b e d. WER, SSET—RZYE HHEENE

1. BB EE AR 2.

12. RRMS—RE 4 EOR AD. REH ABC. MAC=AD =
AD: AB BB Z.

sin3A4d__cos34 __
B. & 57" sa

14, SATE A BT-EEBIIE 30, TANES B8 MILED
15 607, T AB BSKIEFE— LA E, T A RUB ZJEE 1 B, MkiE
z}gl

B 8 s
(fi7 %)

1. & (a+B)x— (¢ —B)y=4dch vevsarearenansieionss (1)
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i

2 X F %

(D) X@~5: (@—~F)x—~(a—byy
=408 (@ ~— B) ceoracserrairotnacare (3)
@ X @+ D) (@=F)=+ @+5Fs
' =9 (8% — F2) (g 4 B)eevcnveeeese (4)
(4) —(3) [(a® 4 24B 4 7)) + (0®—2a5 + B)] »
=2{(a 4 6 —2aF] (a—5)
or (@ + )y =2[@+ 5 (a—5)
Ly @R P (2—F)
a4+ P
=(z—15).
(WX (atd): (at+B)Pz— (a®—5)y
=408 (@ B) woeeesrnrarereionenss (5)

(DX (-5 @=5Px+ (®—8)»
=9 (% — B2) (@ — B)ererereerens (B)

() + (6) e+ B+ (e =0«
=2(a¥£5)[2d+ (a—5)]
or 22+ ) x=2(a+5) (& +F)
L) (@t D)
& 5
=(a+5).
e=(a+8)iy=(a—19). ,
B . 7§ T St 1)
L O B LRI L (2)
(1)< (2 xz—xy—!;y2=3l ..................... (3)
H (2): =11 —=x
KRAB - a.z—x(ll-—x)-l:(ll—-x)z-—31=0

i A —=11a+30=0
(x—35) (x—6)=0
& 2=5%;6,
XN =68 5.
a=5 rx=§
{J’"—“-G {y=5.

Alar=ata



-

ZE S =

”

14

2(xta)=at =

ﬁﬁ (=1 (z4+a)=0

ex=18 —a,
RE—BIRZFEE =5
i 16/= BIE R,

R

B

16 by 16
x x*—3

4x 416 _ _ 48
x 8x—1"
(44 16) (3x—1) =48x.
32 —x—4=0
(3z—4) (x4 3)=0

. 3
.e x=z~,ﬁ—3,

18 —3 SRERET A
HIRRARES 16+ 5 =12,
BERZHERE 124,

@+ (2

W — (@)

BN

2 == Geverresrarstianniininietcnennacenne (1)
3 == ¥ == Lecrsosantarsersasraricnsancornnnoess (2)
2x=4

o ox=2,

27=2

Ly=1,

P bxt6=0
{(«+2)(z1+3)=0
Loa=—2%%—3,

@ —P=@—9) (> —ayt )

log 2 + log 5 + log 100 — 3log 10
= log {2 X 5 X 100 % (105)")
= log {10}.
=1.

3

@+ 5)i=of 4 2

a5

ta[re



32 =] b S Ei

o, B fEa b, d BERSESHE—RZESSAY (Con-
binaticn).
o HIREZBE C; W4,
72 e,
W. E%: [OABCD, %%, AC,BD%EO.
Ei: OB=0D, 04=0C,

AB| CD.,
L OAB,~LOCD, [ OBA=/ ODC, B
4B = CD. :

& AABO = ACDO,
. 04=0C, 0B=0D,
(2. HEfx: 475 OO0 Si—Ey th 4 4F OO0 ZER 4D, B

. ER. . AC:AD=AD.A4B,
©: WHBD,CD, AACDRADB, -
LA=14, |ADB=[DCB,
5 AACD~ AADB,
& AC:AD = AD:AB.



13, 1. sin84% 7 cos34 __cosAdsin34d—sinAdcos34
° smA"  cosd sindcos4d

- sip (34— 4)  sin24

sin A cos d 3sin 4
=3,
RAIBEE BECEAZEESEE,

14. #&

S0
k Ii '

Bl %= tan 30°,

A h=tan60° (£ —1),

& Atan 30°= (&£ —1) tan 60°,
iy3E=(2—1)y3.
k=k—1.

5 B=%.

-n h=Fan30={y3xXi=1y3

& %@a‘fiigo

wmoFNE

1. Eliminéte X from the equations:
ax" Y b2t c=0
2t Bt = 0
2. Pind the coeffecient of »® in the expansion of (1 4 = 4 a®)*
(by the mnltinomial therom).




= 2 *x T i

3, Determine the series

1 1 1
i@t o) T @)t T v ibiats) ¥
is convergent of divergent, °
Px* - gx 4 7
(x—a)(z—8)(x—r¢)
5, Find the twelfth term and the sum of 12 terms of the series
300, 270, 21Ge=esenserses

asesre

4. Experess in partial fractions.

2 2 3 2
6. shew the %—%) x4 7 4+ 2>2%'2* unless

x==y=2z,

SR e
g 2
-1, WP g B £ == 0eveereeeriiresicinnnieniinncinianee (1)
& 4 Bx 4 o = Qe-ere vaseeses —e(2)
Multiply (1) by 2, 1 and (2) by =, 1 respectively, We obtain
ax® 4+ b 4 ox =0
af + bxt ¢ =0

&Py PPy =0

4Bzt =0
Hence, (1)-and (2) cannot have a common solutiont unless
a b ¢ 0
v eo|"
0 &% 7

Expanding it
a¥c" + @'%* — ad'ed — an'e’ =0
or &%’* 4 a'%® —2 ad;wf =0
(e’ — dc)>=0.
2. The general form of the texmof (¢ + 5 4 ) is

#! 5T vrecsnrnnsnsrmaresaen
Z1pirT albfc 1)

Here, the given conditions are
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n=4, a=1, 5:-‘.1:, C=ix21 a®hf el =

We have _ 4 18Rt
al B+t

or _4 ! 2424

and g+ f4r=4,
Solviog for these two equations simutaneously We get the
posit{\re solution for §, & and ».
-t fr=1,1,%20r1,2,10r,0,3 01, 1, 3,0
Hence, the required coefficient is

AR 41 4l
1v112| “ITariiTitol sl iTal 0] o 5%

3. - S 1 5 1 Leeaes
a(a+ﬁ) (a+26)(a+38) * (a+45)(at55)

‘We know that ILZ -+ %; + é‘f + —‘iﬁ e ereene is convergent.

The ath term of the given series is

- . t
let+ (@n—2)83 et (22 —1) 8]

The #th term of the new series is u’—u=—71—2,
)

Uy =

Comparing with them

o #. ,
wy le+ @u—2)0)[a+ (2u—1)5]
- 1
T e/t (2 —2/m) B [a/e ¥ (% — 1]%) B}
T 1
S hm“, ir

4]2’2 is always less than 1.

». The given series is convergent.

4. R
5. - The given series ’ 300, 270, 242, 216,-++-++
frist different ~—30, —28, —26

second different —2 -2,



38 g X 7 Liv

2=300,d =— 30, dy=d, =~ 2,n =12, =2,

By the formula
a,=a, + (ﬂ —1)d; + ————————(” —1) (= 2)112

i —1) (#—2) -~ (1;-— #)
e 1237 ~dy.

11-10
== (—2)

@y 7 300 + 11+ (— 30) +
= 300 — 330 — 110

=— 140,
And the formula,
_ 11(11—-1) w{n—1)(x—2)--* (n——r),,
Se=rat T At T e s A ) O
_12x300+12 I 30)+M( 2)
=3600+ (—1980)+ (—440)

=2180.
. The twelfth term of the series is~140 and‘_ the sum

of 12 terms of the series is 2180,

6. (A)fxstypste,
(1) When «, ¥ and = are integrals From theorem, W®

have
(xtat--- tOxfactor)-i-(y-!-y-i—---to yfactor)-l—(‘.+z+tozt‘actor)

xbyt+z

1

> (x*yYee)* LR
1

That is % > (aYyvez) ¥ +y+z

. S 4 9T 4 31.)‘{') e
o —_— > akatet,
(x+?+z
(2) When =, ¥ and 2 are fractions
Find the lowest common multiple 72 of x, ¥ and 2

THen, mx, 2y, 2, are integrale,

In the same case, We have



4k 3 x 2 3%

(mzxz 4wy 11;232)‘“‘*“‘3'*“‘2
mx = my 4 mz
> (1) ™ (anzy )™ (anz joe
22 J- J,2 4= 3)mlx-£-:-‘+.z\
ztytz
> (x\'j,)'gz )m W pmtatyt d
(xz + 2 4 22)x—}y+,z
xty4z

That is XK e Fy 2
> ayya

(B)f a=y=2,
' Gl e R LA T

= 3%
Then xtydz 3a *
and ASPIEE == T == 4PN
2 2 ar\xty s
(xl—:;; -1-!- ;I' Y = e,

TR FIRE

1. Find the equation of the line passing through the intersec~
tionof 22 —3y+2=0and 3x— 4y —2=0, without finding the
point of intersection, which is parallel to 5x — 2y + 3'=0_

2. Find the length of the tangent from the point (5,2} to the
circle 4 + 5% — 4 = 0. 7 )

3. Find the equation of the circle passing through the intersec~
tig:is of 2®4+ p*>— G a =0 and 2>+ 3°— 4 = 0 which passes through
(2: "2) .

4. Determine the condition for tangency of the locus of the
equation a* — 3* = o®, y = fx, .

R HERE A B, EICRRY, AR
m.

R (ers)
. 16—
i. (2x—387+2)+ 2(B8x—47 — 2) =0 contains all
the equations of lines passing 'ghrqugh the -intersection of
2x—83y4+2=0and8x—4y —2=0,
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(24 3B —(3+48) 7+ (2~ 2E) = Oeereverr(1)
... 2432
The slope of the line 1:.'3 Tk
For the required line is parallel to the given line 5x — 2y
4+ 3 = 0 whose slope is %
. 24+3% 5
3444 2"
Solve the eguation, We get k=— %

Substituting it in (1), This gives.
(2-3x1)= -~ (3—9(_%) 7+ (2-1—2;—1 =0.
or bx—2y—50=0,
This is the required equation of Iine,

7. The equation of the given circle is 2*4 32— 4 =0, and the
given point is (5,2).

s The length of tangent from (5, 2) to the circle
L= yGFrF @ —i=rE=5.

3, A4 92—Ba+ k(2?4 3* —4) = 0 contains all the
equations of circles passing through the intersection of the two given
circles_ , -

(LEE) P4 (Lt £) 3 —6a — 4 b= 0ereemernnn(L)
For, the required circle passes throagh the point (2, —2).
L+A44+ (1484 —~12~4k=0
k=1,
Substitute it in (1)2
AP —Catatt P —4=0

or 22+3* —3x2—2=0
4. éolulion: a2 — 3 ='42 ............ P carrecersrevs (1)

Substitute (2) in (1); a® — Pa® = a®

' (1 — £} a® — G2 = 0 serernsevensisssseseacanens(3)

If (2) is the tangént of {1}, The value of A of (3) must be
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equation to zero; that is:
A=B%—41A4C
=0—4(1—-F)(—d*)
=4a*(1—7%)
=0,
. k=F1,
Hence, The condition for tangency of (1) and (2) is when
x=xI,

O ERIR S pIEEE
AL ARSI SAE RS FA R B E A AR

BEFREES, ,
2. ERHFBLEESTRZSEH IR RERRERRE
RS RHERELFBLE. ,

3. BHBZERBMWN, §AB=~ BC~ CA=SpZ ABCE
AURERERZ AN EEARETR BCHTHEZEE. .

4. ABC §L BCD BE—TH L2 RRSEE=RBEBAE T RIE
$1 ABCD % (Rhombus) THREZEF .

5. - BAEEESEEEES = Wk A-h ATz RO
DERS A PR 1§ (Tetrahedron ) ZAEE.

6. FWIBRETERK PR AR ER (Focus).

SEEB AN (raskavermm
|, BEE: =W M, N, R%T AB, —EiE CD, B.CD | M AR
N ImH,
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& x 5 I

B CD | 4B.
8 BABFREFFCD,
38 CDA fe—FH RIFER M@ﬁ?‘—ﬁﬁ AB',
N EETF—E# AP
R CD | AB', CD || AB” (— AT FRIBILE
HLTRRATHZ AL FATTRER),
AR A 253 ST CD ERL IR A
CD [ 4B. )
(1) REESLFHHRES 3 TEHUNERRARIERS
3~ ZENX 2B = (35F)° =273+,
% r BRUBEFEBRZRZAE, 4 BRRER, V
BRI, B

o V=i3rra=%Ar,

MY S =27 %

= ——t==s e =9

#% A=Y o WIFF o 8fam

(2) REVEEREREHRETH 2 E.
BRERZENLFEZER o BETAH GHAHRS

6 a*,

BEE 6ot~ A=21 YA 5+,




?&A)B: C:Dlﬂﬁiliiﬁﬂ]: Rl]
BC =8}, CA=4~},AB=5F,
o LACB=p, [( AB*=BC*+CA).



4 * 3 -

% DA=7 DC=5+ DB=6F.

¥ DE1 AB,OF | BC, A% OE1 AB,OF L BC,

oo BE:V(G;:!‘)Z—mz

B . DE=24iG—a1 =5 G—0) (BUEZAE
ABD 2R, o b,c BRI C BEHRIEZR).

o DE=%1/9(9—5)(9—6)(9—7)

=%f’9x4x3x2ﬂ*=%¢€ﬁ‘.

BE=‘/ _ 8645 6 o
36 25-1‘ 5~i'
BF —fag — 224 — (1004 10
e Va6 — 22+ = (100~ =2+,
H Law of cosine’
EF? — BE* - BF* — $BE.BF cos L ABC
—(8 %Y (Q P o810y 3
_(FT}).y 3#) 2% 5 X3 X5

_ 1864 .

=",

225
- D J—
EF == 3,
F = ¥391 .
:  OE1AB, :.OB s ABEF ZEf.
Ei:3 Law of sine

B=SmiABcT " I
) 5

P —
EF ﬁ1/391 +F = ¥391 <
6 -

po =y @ - (L) (005D zEZE

=+ /305 ¥
B A4ABCEZEH=31X4F X3 =6+
#%  EHEEZEEE = X DO X A4BC

= 3% 6 X }¢905 +°
= $+/905 ~1°
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= }¢/305 3 H~F
= 10.303EF .
6. HfUE
i = v
RS FEHITE THEZIEES, nflilE,.
BB Y, —273% B—HIiR EEZE%&W #e

FISBPAIHE D (Cohesion) Bk (Adhesion)?
MEZEHe ARGZHGEHAe, HEETRA

' I )
(B 2
1. % HEZEHEESTIOERNES, nl I #RRE, TR
HEH, MR & =122
2. & SREEZIE ) SUSEURNR G 1o BUEBIE o K2
L et —anwe, NEBZIEDSURRIESE, BEL e

BIREEER 2 R RELE ) SR R B AL B R R IE
.

3. % URSZRESFZEIDBREDS.,

YRS RER T ZE WS RIS,

4, % BEZEEASZE, MEEzEIRREEEhZE
BESNZEE THEARNRRZAELSHARBRBEZA R
Dz R, REFBEMRE, ROSETFH.

i 2 KX &

1. Rl RE AR,

2. FREAGKE, PR, EIERK KRS RNSS
oy EAERMAT REEERE.

-3, {8 (1) 7KfE (Hydrolysis) % (2) Bf# (Electrolysis)?
REFIHWTEZ. .

4. RFIWEEERSE (N—ERR ) RERFREE 15 RE
3 RIEZSERE, PIREK S ARHREET

E NV
PR A
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. BEEBEA—:
(4) 8¥E M LSO, HaO, 0, BAERH N0, fEREAva s
TzfER.
0, + 250, + HO + N,0,—>2055<5~%
2 g>3:10\,—=‘g 4 2,0 — 25,50, + N,0,
(B) i (REEPIRBLERS )
2.50, + 0, —»3 50,
H,S0, + SO, —> H,S50,-50,
H,50,-50, 4+ H,0 —> 2 H,50,
RESEEE, Yo, FEREARRE |
2. FERPERESH C(HCO,), R CaSO, 3, RLELE
&, RRINDERFTELES HERKT:
Ca(HCO,) e+ Ca(OH )ym> y 2€aCO,+CO,42H,0
CaS0,+Nq,C0,—> 3 szCO,—‘;—.szgSO‘1

AL,(S0,),+6E ,0—> 4 24L(OH) ,+3H,50,
(el fE R KR

3. kiR~ B EKE I R T T AR T A R .
NS & 2 H,07= 2 NaOH & H,S.
T A T T BT 2 YR E Y R AR R RRR

WZEZeR,
CuCl,—> Cutt 4 2CI,
+2(—-)d 3 —2(—)
JCu cl,r
i B
4, 15% 3 atoms 5 SHFE USRI
_ ‘ot
Vs=5X%X3X 288
=14.23 %

e
NHNO,—> 2 H,0 + N0
40048 2.4 o
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x - 14,923 if
922.4:14:23 =40-048 F.: >
x=125-44 T2,
eSS

L RSN, WERR BEEE SEEiesTe
i BEESZANES, RS-, ShOE!

2. B (CaCos) RHCHEH (NenCoy) RIZIREITRIILE:
ik, HBREE—F

3. BAMSE (Radium) ZZ{efk i BATRIERL

4 R § B RERERZER

W IHEASE. SEADEER. BELTIHEE, &
SRR,

SEARALEE (o)
" B
I BEMERE A G TR AR,
2. CaCo, 2B Cal + €Ot

oL LR EER €O, SR RIRAET S22,
Na,CO, 8 1851° B3 AARME A 7.
3. BZEWEEEA=:
A, BRETEBEH, RIELATEA.
B, fEEMSEZA5EEIEE.
C. HmBRBREA TR, %%‘:Eﬁ%ﬁx&%ﬁ.
ERAEmz R BRI ERE W, RSN,
4, Ee-ATRERESHERTENZR.
G -EE KRS A TR T .
B - E TR IS T R B T 2,
Sk -t h 2 2B E T R EHZ L.
B -k AYh S BETARERZRE.

B BB LEEER)
1, MEEmER MR,
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WL R ASHEREA.
REHEREAERER.,

AR RS CRHREBHURAZ.

FeRFR ARG E, RETMRDY, MUBETH BE

[T ]
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.

ik,
6. REHWHEMMERZER.

A By %
m
1

R S 1 TR RS R R R AR
SRR

2. -

WERSEETRR (1) BR BEREBEDEERWEESR
BT, (2) B WEEQTBEME (Pepton) (3) BEE H
TR R R R 2IEE (1) B A LR=EZEA
(5) B BBERAEARRIEIE TS

3.
PS4 R 2 R I TSR T Z A A
HMBERSSRR R BT,

4!

R AT S R TR AT T B B R E RSk,
1 Obelia B ZESm—Hiydt — ¥ b — B R—{d Ob-
elia JhiEs I AESEA AT E IS HE R R SL B RN AR — R AR
E Medusa A HEAEFRFIAER] SIIREE A4 Obeliatf U MEHEAT.

5. .
By RS ATE BB RS DR R R IR R R 2 BB A
RS BRSNS UF I MIRRRIR,

6.
Hiia Rz A ARRHTESARN DA HESRET UBRR
B SRE e A I TR A

o H B
1. REN—BTHST) AEERRES OFRAS) )
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B MR AL TR TR

2. FIREE (Algae), FIFHEY (Fungi)? {AFEHMIAK (Lichens)?
=kzd, MERLESIEED BN,

3. BURETFIEAMYE, (Monecotyletones) SUETIEHYAZ
TR, EETIERBRASH,

(1) BEH (2 gaf ) T+#EH ) B® 6) F8#
(6) FRAR (1) HiH (5) BUFE

+. WS BLREmZHE.

H Y B (e
m &)

1.

Bl-HEA

(1) FE (@ BE (3) HEA

EHASHERREREZRASERE— SR E R E S
S R ST PR R B R A E R TR e |
REFBFRERNARS. ) .

RS R e RS TR R A TR E SR SR T

2.

B SRR 2 H R L E R S — AR & JEA A 3
7.

ﬁﬁéﬁﬁmﬁﬁﬁz%ﬁﬁw%W@ﬁ~%@ﬂ%ﬁ%¥%ﬁ
BERARESE

Mfﬁﬁﬁm§m2%&%ﬂﬁrﬁ@%&@%ﬁ%@ﬁﬁ@&
BRIz AR,

BRREE 2 AR B Y 2 R AT R BT
B2 I S S AR B B 2 SR IR JE I MRS 77T ks A
FENE I TERE RS,

3.

(1) B3E () (2) WAE(H) (3) HHiEH (4)
(4) TR (8) (5) 3 () (6) FAR () (1) HEH
(£6) (8) H#E (48) ,

BRI T I 2R
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(1) HPEE RIS TR RETERDNE K
(2) BFEHBERS BN ( KEERFS ) ETERDSHE
ARER
(3) TSN
BEFIEMY IR AR (B ) BRI B R
R OB B :
WP SR R R M (5% ) JoRIARRTI
R B R T I AT B TR
4,
DRI Z A R A 2 B RER 2 R LR AR
FIE BRI 2R EA RIS AR DI SRS B B Y
FHEAT ML AR,

B EAE
KR 2 ke
B2 Al T SRR AR
IR,
WA A
AR TR
FHB MR EA R ZE,

- 81 W B ep)
g &) .
1

(1) HFBEERERE,  (2) FIEIREEIE N
PARERTZAR (3) HERHSH2ZHERRRI 2
BAETIL  (4) ARkt

2

S ok W

F AL R A PR S R S i
R YRON ST DS IR T  SE h DY SE R SR R A

3.

AR TR AT R RS 4 F 3000 2 ek Azl

4,
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(1) Bt thIPLERINETORCER A IEAAE D2 I SR
BT IE B

(2) HAFS FEL—BHOERABAE—EREREHIR
.

b,

TR SR I B RS b AT R i AR AR A A R TR s
Rt ot T — 0 T S AR 2 B B LT O O B3 T 4,
A AT BRI A SRR, AR BN
REEBNAR, BERPEST R DT E TR
DB .

6.

THRDY R IRE RS R RS S EY T AHEE.

B EOR

1, AAFE-PAEAH B B,

2. RETHAAZBRESEE.
1. %0 2. RE5 3. ERE 4 MASEH 5. W
6. XXW 7. FER 8. BEE

3. WRERIXEHIEEZIRE REE

s BETAAHER:

(1) MR EWHE (Holy Roman Empire )

(2) 5% (Crusades ) .-

(3) %3 (Reformation or religious revolution )

(4) EZE¥Efy (Industrial revolution )

(5) BPZt (Leagne of Nations )

(6) L&kt (Kellogg pact) .

AR ()

% 5
e FIA B LA T 1 S B R R L L A R S
B R TR EREULA B AR B SOk B R
R AR RS R AR L A R Ak, AT
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OARRER., §EENREERE - EREEEER. B it
BSH:RANERSREESRETHHRE. FNEEHEH
RPIRETLE WEHARIRAIIIA I BB DA A R RBRZ R
I B I R R R Sk FAREEE 2 A I ST A L B B 28
EHR EETAEEMESERIRERLREE= RN
HSHROERTSARMER A DS SEREEHERZR.
$F -4k B B2 KRR d.
i BB AMSRY IR B EAERELS
B TP ARFIRISEE . 7
ERE  bRE AT BRI ER AT SR Em A
WEdEs REEAEZ NN
#iE HERRASSSHASFENBARIRZ
LR ERREFARTRERT M,
E=RE EASEERSEREERGEERENT BHTZR
EEE WAUABEEREREZ L.
=, BAEbE EEE R R £ R B TR R BBA N TSR
LA AR AR A B TR RESAREREARZH
Hels. :
. -
MPENFE (Holy Roman Empire) THEKEEEERFES
@iﬁ‘ﬂﬁﬁﬁﬁﬁ‘&ﬂﬁﬁfﬁﬁﬁﬁi%@%‘ﬁﬁ%- BRUWREBRF
FEMASEESNREBAFZHEEESEEEN.
J52E (Crusades) SR IsiFEeR BB NERTETE)
AR R i S HREkZRM. ]
@iy ( Reformation or Religrous Revolution ) X@fif
Ll AR R e 2 BSOS 2 KR EcEar lm
Bk :
FEiE 6 (Industrial Revolution) PR TR R ES R
REAESUHEERAD DIET R IR REFHIBRR BT RR R
&
BPSHE ( Leagne of Nations) ST B L LR B
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S8 CA T B B R ST 2 6 B R BR A A AR R B M e
ST (Kellog Pact ) BRTR LA MBIAK RSZEIGR: R AF Bk

. BHEGH Kellog i, LIFATEUXEERH REBEMAY

EEEHOERARFELAFEREN .

o oW

1. SR—E=AGE, S EERERRAEA.

2. R THIELZHE:
1A 2.5% TR 4.5® S.M 6.ER
T.hEE 8K

3. RLHAGEZER.

4. BETH%AR
1. Rk (Glocier) 2. 2 EB, (Trade wind)
3.3 (Ocean Current) 4. AT (Sub-tropic region)
5. LB R (Tropic of cancex) 6. 7% (Bquator)

1 fRME 2 K
3 RHE 1 80
b R 6 3EH
7 WFEE 8 i
9 E#E 10 Pk
U HER 12 B
13 AHIR 14 nREY
16 Bligt 16 FHiT
17 PRy 18 FHENE,

o LUBTREA WAL o % ALEEY STRUMR VHAEA
4.5 FSHHES O.EM TERIIEE 6.HME AbEE T
PERTIE 8.RTE BUTHA,

= AEXBRAARLMSMEETHERE S, A% BERLES e,
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BRI B R EREL A, T,
i)

kT (Glacier ) JREERHIE By (ER T ST RIIREER
BHEK i, )

5B (Trade Wind) HEBEEHRKNFEZRRESE,

#E% (Ocean current) WoR—EFWTIEEREHZHKEBE
?ﬁﬁ.

WA (Subtropic region) MISEEEBMZESEBIGE

JEEEE (Tropic of cancer) FREAL-=EERTEHELE
B,

#2E (Bquator) EBMLOTHEENEZRE I EIZAH
HiRE.

%% % =
1. 47mEmbi [ BoiE ] MidE 1?7 HEEN
2. FREHMTEREGIERN T

b=id

e
% 2

1. BOBEABRSAE: A, Bk R5, 28, SENA
E. : :
BENMBEL: 3 9 78 25 B8 SBERK
. .
2. RmEASERS

_ OB 2

1. HARRESLESNH—HS, HElED.
9. RHEREBEERMEEREES ERFAT
3. AMSETCmGatAE (HRE? AR
4, HRVAEPEFES (S) MEIKS (P) MER %
TSR,

5. PEEERMEEEEm .

6. THRWIGGEEE, L.
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OB B W

1, ﬁ%ﬁﬁ@»%ﬁm%ﬁxm:ﬂﬁ%%i%w&mﬁﬂﬁ
A
EEMEFMENEE
EE2BEEDHTHEL{
Eﬁﬁ%ﬁ%@%ﬁ%ﬁﬂ%ﬁﬁwﬁz
dhilsg e B AB a1 BE
BUELIATANER S, B A FMABET

1. Schreiben Sie einen kurzen deutschen Aufsatz iiber da
Thema (FRIEESEXXEF, WEBLT):

«Uber den Niitzen der Wissenschaften’ (FIEZA)

9. Verwandeln Sie den folgenden Satz:

“Ich lerne Deutsch,®

in das Perfekt und Futur I!

(33 “Ich lerne Deutsch” Zﬁiﬁﬁm@ﬁﬁmﬁﬁwii
PR ZBEBERPRIT )
. 3. Deklinieren Sie die folgenden Wortverbindungen (&R
BT A RS RR AR R RS B2 NiE) ¢

a. der fleissige Student,

b. niitzliche Wissenschaft.

c. ein grosses Haus,

4. {Uibersetzen Sie das folgende Stiick Deutsch ins Chin-
esiche ( BUM THI4 M ELFERBA) !

1. Die Rose ist schon gefirbt, wohl riechend und gefiillt.
2. Sie ist die k&nigen der Blimen. 3, An den Stielen sind

oo @

Zahlreiche Dornen, 4. Ein Sprichwort sagti Keine Rose ohne

Dornen,

EfE=R%E
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Bl MBS 1e0 [ mm EE wamisesm@0.6
AR WES 150 | e km—ﬁm @ 0.50
HREE REEHTNR 0.8 | g m mEAM—EER @ 0.50
%g;ﬁ =TS 1.50 | 9 Bo@ mmAw-EmE @ 0.50
e = S
HBAm WRERLR rop | T BB WRERE(E=E0.50
5 EH MENEEASE @LO0 | gy g FEARUAEE=E)@0.5
OB FRBTHE 1.50
mrn Basnaw—m 10|75 RErazsis—m o1
HEE ARERLS vso | uw FEFERFaam @ 0.0
AR wmEERl 10 | fuw BEAETE=E @ 0.2
BB ARENEER Lo | B R s
HECR WBRERG g0 | B Em THRERRE-E o0&
Heowm wRam o0 [BER —momnm 0.60
ﬂi‘*“ *@giﬁ 180 | 2 45 4 BIRBR(H—I) 0.60
ulbioiticinn 180 | 2 i b BESUHI(SLIL) @1.00
:&ﬁcﬁ I L
" e Ul ERE 1214 6o |
HEAm DERELR 0.50 | 4 o 22 ERARAUSLIL @ 050
BOEW WSEBEES 100 | 5k n PRRAR 0.50
A B RRARTREM @0.50 | R E SROMK 1.50
BTE PRl AR 0.06 | Huggins A, B o octs 0-90
:ib_?—lﬁ?;lbgngwﬁﬁm%m 0.15 WX —~HR—AWR 0.26
R mmE 0.25
ggg AT 0.30 | # ¥e A BRTH 3.00
BB TGRSR ,
L2 e 1w, RAmE 060
7 @ pERsEEER Lo | BBk 1y RN 080
A 2 FEMETE 0.60 | LEEEL g 0.60
HEFeh R 150 | 4o e
B T RANTMmE 1.00 | 37 % % DORRABFHEUS-H) 0.50
#MOE EENHKRERE
BRI — A8

& Jit




BSrALHE T &P ABE
B LR E

(—) B

MR, BREMA, EIRER HERERE, OEERE
 HBERERAR RBEKERAKE, XLRBLT, BS
BEHARE. BRUE MREH EBSERZAK BIHERA
B BART RESSPE BSLIATE. Rldyn HHE
e ARETFD BALSTHRE; WELATE, KEPIATF
. ERKERSE AT BES BTRTEEAE CHET
W REETFE LERATHE. HEARAR FTETEn BA

Fif, HEEBREN HETH, EATE, GBREAT -
. Wik Edb@ﬂ‘iﬁ‘]&@: ﬂ*eﬁm AT,

(:) (>
BTSSR S AT R USRS R
EE: HAXE DEN2BERE.

B e e

¥ X
- B =
N. B, Candidates are requested to devote one hour to
the translation and two hours to the composition,
(1) Write a composition of not less than 300 Words on

any one of the following subjectss —
(a) The greatest Need in China at present,

(b) Why I want to study, exgineering courses,

1
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(2) ‘Translate the following into English

(—) 4 BEFAENEESEMTIEREFETREZLE
RA—EZ R VAEER RIS B ABEERAERE AR
A2 R X R MY PR RER S YRR Z—REER
R AMEERRTA A2 SBR S A TRERRGEE 2
TR BB S S HE A RN BSR4 S IR AT
TERIERANSA R &R T RER.

(=) AEEAZE NSRS EERRES A= 0 Rikn
EENTEEIHERA T EAaEAR SR ERE LR LIYREE
L R AR P A g T LI R Wy S S S U s M st
FHHENERNSIAT A BN EER I EEEN N EhE
EFHERNHAEN SRS NANTHE LRk E
HPRRSEERF SN 2ESBRTUE DRSS TR
FEMET FRIE,

Z m.

2, (—) Now, the situation of our nation is of ko grave
a nature that every branch of activities seems to be|in need
of reconstruction, He; who is skillfol in any thing should exert
himself towards the improvement of his business and strive
hard for the happiness of man-kind, Unfortunately, our people
lack creative spirit. No matter what technical subjects they
have studled most of them eventually enter into political circle,
Thus there are more political candidates than are needed, those

who may be useful elsewhere become nothing but mjrc social

parasites and are unable to show their real worth, In order to
rectify this, the only hope is that most of the scholars should
not run for political offices and devote themselves fo various
kinds of industry, Thus, every-body may have his proper
occupation and Fociety may be benefited,

(=) On 13th June of this year, the executive Yuan
had decided that the ministry of Railways should %on bujld

the railway from Yu-Shan to ng-stang in Kiang+Hsi Pro-
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.

vince. In conmection with this the party responsible said ‘this
line is very important both commercially and defensively. It
will join the Hang-Kiang Railway of Che-Kiang Province in
the east and lead directly to the eastern harbour. 7t will be
quite convenient for the import into ‘Cha-Pu and the export
from it, There are more than six hundreds statute miles Ee—
tween Ping-Hsiang and Yu-Shan. The part from Ping-Hsiang
passing through Wan-Tsai and Ching- Kiang to Nan- Chajg
has been surveyed, but the eastern part from Nan- Chang to
Yo~ Shan is still waiting for being surveyed. To build the
whole line needs, at least, forty wmillion dollars. At present,
the goverment cannot raise such a sum of mone&, and the
Boxer indemnity has mostly been appropriated for other purpose.
We hope that the financial circle of the whole nation will
lend a hand, If the money are ready, the construchon will be
finished in four years”

ENTRANCE EXAMINATION PEI YANG UNIVERSITY
HIGHER ALGEBRA

(1) The number of combinations of = things, taken »
together, is 3 timés the number of combinations when »—1 are
taken together, and half the number of combmatxons when
#41 are taken together, Find # and. #,

(2) From a bag containing 6 white and 2 black balls a
berson draws 3 balls at random and places them in a second
bag;r. A second person then draws from the second bag 2 balls
and finds them to be both white. Find the chance that the
third ball in the second bag is white,

(2) Determine whether the infinite series

—Z e 2 i
E E E— s+++e+ is convergent or divergent,

(4) Find the value of the determinant
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2 2 2 3
(5) Write the equation whose roots are the roots of the
equation a* — 64 + 44% + 182 — 5 =0, diminished by 2.
(6) Yorm the equations of which the roots are 2, 4,A—-3;
3, —2, —4,
(7) Decompose S:T;E—.':i—). into partial fractions,

KR HE
o & _

f. The number of conbinations of # things, taken s together is
€®; and that when # — 1 are taken together, C%._;; and that when
# + 1 are taken together, € 4,.

Now CB =3 00| srecrsstmansemnssnecsinaeinsioaiecenonens (1)

and L o T IS ITRITITIIIOT ¢
. 71?11—-1)---(1:—1'-!-1):' #(n—1)---(n—r+2)
From (1): 1-2.3.7 RS s =1y -

n—rdl=3r1ont1l=4r s (3)

L f(n—1)er(n—r41) _ 1 #(n—1)e(n—1)
From(2): 1:5.8r SRS

. = r=2(rF 1)T0n=87 3 Q eecrrserrsen - (4)
Substract () from (8): r—2=1, -
r=3and2z=3r -+ 2=11,
2. If the third ball is white, the three balls drawn from the
first bag, must be all white, Then for the ways drawing any 3 balls

from 8 balls are C%;,
And the ways drawing 3 balls which all are white from the

bag are €%,

% __6.5-4,,1.2.3° 6-5-4__ 5
Now 75 =135.3%°87.6 876 14

% The chance that the third ball is white is ;.
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3. RERRREK
4, 3 2 2 2 9 2 2 2
2 8 2 2 _ 9 8 2 2
22332]| |9 232
2 2 2 3 9 2 2 38
12 2 2
i 3 2 2
=9
1 2 3 2
1 2‘2 3
0—-10 0
1 3 2
=9 2
1 2 3 2
1223
i 2 2
=9} 1 3 2
1123
0 —10
=9/ 1 3 2
12 3
1 2
=9
13
: =90,
5. Let the required equation be
a* + 7® -+ @b+ agp o= 0 eeeereceens = (1)
1—6+4+18 —5[2
2 —-8 —8 20
1 —4—4 410,415 Soas =18
42 —4 —16
1_2—8,—6 :oas=‘-'6
2 0
1 0,:—8 A ag=—8
2
1 2 -‘Aa3=2,ao=1.

Substitute this result into (1), We have:
42 —82 =67+ 16=0 Ans,
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6. Let the equation whose roots are 2, 4, —3be

xa+;7xz+qx+?‘=0 ................... sseesiaes (1)
, Then the equation whose roots are 3, —2, —4 will be
ya-py’+qy—f=0 .............................. (2)

for its roots are those of (1) with their sign changed,

Then p=—(2+4—3)=—38,
g=9%X4—2KX3—3K4=-10.
r=—2%X4X {(—3)=24.

Substitate these results into (1) and (2) -successively We

get thg required equations as:
£ =882 —10x +24=0 .
and }'3+3xz—10y—24=0._ Ans,

A Ce¥xD __ bx+12
N AR T T

Then .A:x: 1 AAY Bt 4-ABat Ca®+ Do . b=+ 12

&+ 4) TEE Y
(B4 €)iP4 (A D)o+ 4Bat 44 = bx¥12,
N B C=0
A D=0 seeserscaansoaerses [ vevranrene (2)
© 4B=b e R veere (3)

From (4), We‘get A=23, and from (3), B = %

Substitute these into (2) and (1) respectively, We have

C=— -4—, and D =— 3
Sxti2 _8.,5 _ st
Homce e i = 2t i 1+ 4
ENTRANCE EXAMINATION ~ PEI YANG UNIVERSITY

ANALYTIC GEOMETRY

(1) Find the equation of the line parallel to the line « 4- 3
(9 —12) = 0 and touching the circle & 4 =100,
(2) ' A circle touching the line 4z 374 3=0 in the point
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(—3, 3) passes through the point (5, 9) . What is its equation?

(3) Show that the directrix of a parabola is tangent to the
circle desoribed on any focal chord as a diameter,

(4) Find the locus of the middle points of all chords of the
parabola 3* = 4 px passing through the vertex,

(5) Tangents are drawn from the point (8, 2) to the ellipse »*
4 4 32 =4, Find the equation of the chord of contact, and of the
lire that joins the point (3, 2) to the middle point of the chord,

(6) Oné diameter of the ellipse F%® 4 a®® = a®8* passes
through the upper end of the right=hand latus rectum, What is the
slope of the conjugate diameter?

(7) Show that the perpendicular from the focus upon a polar
with respect to an hyperbola meets the line drawn from the centre
to the pole on the corresponding directrix.

(8) Find the product of the distances from any point of the
hyperbola #%* — a%?® == a%}* to the asymplotes.

(9) Find the equation of the. plane which passes through
the point (0, 0,4) and is perpendicular to each of the planes 2x — 3
y=bandx —42=3,

(10) Find the equations of the line passing through the point
(—92,3,2) which is parallel to the line 3z~ + 2 =0,z —2z=0.

SRR
M 2
1. The line touching the circle s 4 > =100 is
¥y =mxx10v1 % 5
here 2 is the slope of the line,
For the line is parallel to the given linex ++/3(p—12)=0

whose slope is —%. ) .

e 1. R
Sobstituting 1 = - —=in ¥ = mx310V1 & »,
V3

Weget y=— :};x 1oyt + (—%)‘



w2 T B &

2.

or ;v=— L_x :E—Q&.
a3 T3
i.e. = 4/3y120 =0. Ans,

Let the equation of the circle be
(x— )% & (2 = B =7
Centre: (g, ), radius: ».

%__?%_—;j= 7 (numerically) .
i e. 484 3P A B=5r comererceererinsnnianennes e (1)
and (-8 —a)* 4 (3 —B)* =12,

(5—el+ (9 —prF=r"

9t Gadort 9 — 6 =1 e (2)
—)25—10e+e®+81—188+ [2=" ’
i6—16e  +g2—12f =0

42+ 3f—22= [ TOTIURURRRIS I €3 ]
(1) —(8) b5r=25.
Lo =0,
From (3) ﬁ=‘£—é—4q,
substiute in (2)
2 N —_
gy (2240 -\-609——6(22 4a)__7=0'
3 3
g — 2 _
484 —1762 -+ 164 1 ga— 182242 _ . _.
9 . 3
9u2+484—176a+1Ga2+54a—396+72m—63=0.
950% — 50 ¢ 4 26 =0.
22 —22 4 1=0,
=1,

o+

5 The equation of the circle is
(x—1)*+ (y — 6)* =25,
R 2xd14y* =127+ 86=25,
or Fd P —2x—127 4 12=0,
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P,

Y
2] § ,
7 /] B %, )
. AL
¥ NETIZ0) X
D, ¥
parabola P2 =D prperreernniereans Sreesvertninatnans veerenene )}
Let £y (x:7:) be a point on 3% = 2 g
~2
=g =£_
-751'——1')‘ P
or yxx—(xx—— x—ﬂ}-= evtissstianorisarinen (2)

‘This is the equation of the focal chord which passes through

Solving for (1) and (2) simutaneously, We get

=2 P

z 29,% 4 P1°
‘T'his i the another extremity of focal chord BF,
Let be Py, *
The middle point Bt (%, k) can be obtained

niy 8
e 2# 21"“7',*—!-?*'
- 47, 12

}“, (— - Pt ?z_
29
The length of ﬂﬂ’)l -

h\/( 4;‘# 2;)2 + (%ﬁ - ‘7
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=V(y:‘ + =270 o (yi — P —2yF
4 ,ﬁy * 27
_‘/(ﬁ1 - yx Pz + 712)2
4p7.% . 2
The equation of the circle with the diameter P, 7, is

( 4;,?*)'!'("—._27:'
(ﬁ —?,) + 172'1‘1'1)

4?)’1 2}’;
Simplify
et A f’ = eeereres
224 gt 21,}, P 0- - (3)

The equation of the directrix of the parabola is

gmmm Lo (4)

Substitute (4) in (3)

?+z y;;ﬁx( )yl— __._0

?—' 2 +7x+? 152=0

or
2 y,—/} yl+ﬁ*—2#‘1_
vDI' 7y 71 + 4;' 0
. 2—*},12 - (o —2°)° crassescans
or ¥ " 7+ 17E =90 (5)
Fd the

If thecircle © (M JP,) touch the directrix & = —5

" value of A of (5) must equal to zero.
2 __ pEN\E 2 a242
Now (}'x = z") —4 4%21*)
- _2—¢)
74 71°
=0, :
2

. The circle (8) touches the line # = — R

That is, the directrix of a parabola is tangent to the circle

described on any focal chord as @ diameter.
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> P'( X1 yl)

'P(X,Y) A

Let P, (x:9,) be a point on the given parabola 5% = 9 gy,
2 (ay) is the middle point of OP,
1, y= _Jé

;\:=i,
9.

or A _’=2x, Py == D eveerascncerinsinnionireinictannens (1)
For, 7, lies on the locus of 3% = 2 px

PR =002, errrrensiiensriosiroiiiisicissiecssiinnneenn @)
Substitute (1) in (2)

) 492 =dpx

or - =g

«+ The locus of the middle point 2 is also a parabola which
has the same vertex o with 3* = 2 g and the distance from the
directrix to focus is one half of that of 3% = ZZ;.'
5. Let the point of contact point be CEAR

Then the equation of tangent to 2% + 4 =4,
in the point (x,3,) is

T 4yy =4,
Substitute (3,2) in it

8x + 8y, =4 ..... (1)
and A APE=4 e (2)

From (1) -;7"1 == .4:—(.].:;_271_)_'

Substitute it in (2)
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{‘1(1 -;27:)} z+4y1 =

LD

4(1__32ﬁ) 42—

2 9,* — 16— B5=0

y, — 864 ¥ 195
25

_8+3731L
%

_12¥2¢V%
25
= The equation of the chord of contact is

We—12+ FY2A 25y—s—31/‘i

25 %

12yaya—12+ayal  8~3¥21—8—3ya1
25 %6

ig

or

Simplify
752+ 507 —592=0,
The middle point M of the chord is
=2 =5
x = 25: 7 25"
> The equation of £ (3, 2) M is
=3 22
12 _ _i _
. % % 7
£
Simplify, 22 —37=0,
-, The required points are (12 2var 8 +235

1242721 8— 372t . .-
d 5 &5 . and fhe required equation is
2x—38y =0,

2
6, ellipse —Zi -+ %: =

Let AC be the right hand latas rectum,

‘The equation of the latum rectum is
x—c=0,
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=],

1
NN E
i1

or x - a,a—bz=0.

& The codrdinates of 4 is (Vm, ? .
.~ The equation of the diameter which passes through 4 is
P 2’—?_
E—F
a

Simplifying

A Pz —ayf/@—~5y =0,

Let the slope of 4B be 1, and that of its conjugate diameter
CD by o,

’ 5®
e =— =,
a

bz
a 1/ ot ___'bz ‘

s (D)

B AE=F

a* e

V& — B
a

But =

— c
=,
(4]

2 The slope of CD is equal to -—%.

7. Hyperbdlg TP — a*yt e QRLR erersesrreennresenesenponrene 1
Any poiat P,(x,,)
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~ - e S

Then thie polar of P, with respect fo (1) is
By — GRyyp == GPBE eeneseetieensesneniieieses vee (2)
‘ o
whose slope 7 = 22,
0 D n e

1.

. The perpendicular from the focus # (¢, 0) to the polar

(2) is C )
0= (s~

y~0=—7"(x—0).

b
or Py 4 By = 29,6 == Qevosvarsassarnnssnssstsrane (3).
And the equation of the Kine OP, is
2=0_2—0
wmn—0 9—0
or Pazp o= P == (omreresecerasarissisininaarsrsnereitiiisee (4)

Solving for (3) and (4) simutanecusly
We get the intersectjon of (3) and (4)

a®

—_ — == Beveccesrensesioriiaacacnnrsensessiaracs 5
x z? ¥ . b (0)
Now, the equation of one of the directrix of the hyperbola is
== .
“c

Substitute (5) in the equation of the directsiz, We know
that 7
. @ L . . a®
the point (T’ Ie) lies on the (¢) directrix & = -
8. The equations of the asymplotes of the hyperbola
B? g2y = o2 are
byt ay=0
and by —ayp =0,
Let any point P, (2,9} lies on the hyperbola We have,
Brg? — a?yf — o2 i :
PNl ok o 0
1 bz ) .

v % =%’Vb2+ P

!, The co¥rdinates of 7, are (%1/ B x5 37,)
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Let the distances from the asymplotes be d,, 4, respectively,
b EVET 2 +ar
V& B»
=a(p 6z+712+7x)'
1/0.2 + 5 )
By = a(‘l/bz + 3,2 —3'1).
__1/‘12:‘_ 3
didy = VFLTIE+7) X (YFELyE—3.)
Vot E VE TP
= & (B + 9. — %) )
— (o 4 5*)
aZbZ
Y2
9, Let the equation of the required plane be
Az 3+ By + Cz 4+ D=0.
so ) 4 C 4 D == Qereesrsessrcsssorancnare vensenies e (1)
As it | to the two planes, hence
94 —38B=0-

‘Then dy

I

®

A 4.C o= Qunreereseresessessassisasasararene @)
From (1) and (3)
' A=D,
. 9D —-3B=
~ 2
, B—?.D
and £=—}L—D'

. The plane is
Do+ 2Dy + 3 Dz + D=0,
Divided by D, We have
2 ‘i, =
x+ 3}"1‘ i +1¢ 0.

or 122487 +824+12=0, _ Ans?
10. Let the direction number be a, 5, ¢,
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3a~5b+4+c=0,
a—c=0.
That is a= (:,' F=4c,
C:4C:C_=b,
or  1:4:1=0."
& The direction number'is 1, 4, 1.
Therefore, the symmetric form of the line be.
x+2_py—3_2—2
1 4 B
Solving for them
4(x+2)=7—3,
4(2—2)=y—3.
The required equation of line
4x~y+11=0,
4~y — 5 = 0,

-

ENTRANCE EXAMINATION PElI YANG UNIVERSITY
SOLID GEOMETRY

(1) Find the locus of points equidistant from the three faces
of a trihedral angle:

(2) Find the edge of a cube equivalent to 2 regular
tetrahedron whose edge. measures 3 inches,

(3) Provs that the volumes of two similar cylinders of
revolution are to each other.as the cubes of their altitudes, or
as the cubes of the radii of their bases,

(4) Prove that two mutually equiangular triangles on the
same sphere or egual spheres are mutually equilateral, and are

either equal or symmetrical.

SRR
B
1. Given: 4 trihedral angle 7',
Required: The lqcus of points equidistant from the three

a
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faces of 7",

To construct? Construct the three planes 4, B and C
bisecting the three dihedral angle of T'. Their intersecting line
L is required. ‘

Proofs (4) If a point P ljes on line Z,

Then P is equidistapt from any two of the three
faces of T,
s Pisequidistant from the three facesof 7,
(B) If a point P is equidistant from the three faces
of T, 7
Then It (Z point) lies orn 4, B andC.
P lieson L,
Therefore L line is required.
2. The volume of a cube = #* (- is its-length of side).

The volume of a regular tefrahedron = 4 BH (B is its base,
H its height),

Now B= ACDF =% X CD X FG (FG s the altitude of
side CD), : .

. i 3inx 8VEin =975/
S B—§x3mx—2£m— V%u:xa.
de;«32+(%x§§)zm=Vi§in=2V§in (
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Since A CDF is egnilaterals and the foot of / is the centroid
of ACDF) ’
PFrom this probler_n

p=lpp_1 91/5 7 in® = 2 in®
& 331—1 3 XTX21/3111 g111.

x=@i_n=%—f/ﬁin.

3, Given: Two similar cylinders of revolution M, M’; R, R’
are radii of bases of M, M’ H, A’ their altitudes; ¥, VJ their volumes,

1]

M

)

1
- '
i !
i
RTU
i gH
1
iH |
| :
! ]
| A _{
El i ntat =TT
B H

To provel = gpET Fn-

Prooft Because M, M’ are similar cylinders of revolution,
hence rectangulars ABCD » 4'B'C'D',
- R:R'=H:H',

3

and V =nR*H, V' =x R2?H’,
Vv _R _H
FTRRT B

4. Given: Two equiangular triangles ABC, A'B’C! on two

eqnal spheres S and S, )
To provel ABC and A'B'C’ are mutually equilateral and
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either are equal or symmetrical,

T T -~ P — T N . P’
-~ -
N~ 1 N 3
t A ¢! t A ¢
3 ! i }
\ ’ \‘ ]
\\\ Il \ "’
\ B 4 \ ¢
\\ l, ‘\ II
~. e L
\¢ \vl
0 g
Proof: Because LB=[C,
Therefore ZB = 5:4,
Similarly CA=BC.
~~ o~ ~~
o AB=BC=1C4,
—~
Similarly A@ =B'C"=04,
Construct the polar triangle VOP of ABC and N'O'P' of
A'BC,
Since ABC and A’B’(' are equiangular,
NOP and N'O'P! are equilateral,
. NOPand N'O’P’ are equiangular.
But ABC, A'B’C! are also the polar triangles of NOP
and ¥'O'P’,
Hence  ABC and A'B’C’ are equilateral,

Therefore ABC and A'B'C’ are equal when the equal parts
are arranged in the same order or symmetrical when in the

reverse order,

ENTRANCE EXAMINATION PEI YANG UNIVERSITY
TRIGONOMETRY

(1) A tower 150 feet high stands on the top of a cliff

75 feet high. At what point on the plane passing throngh the

feet of the cliff must an observer place himself so that the
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tower and the cliff may subtend equal angles?

(2) The area of a regular polygon inscribed in a circle-
is to that of the circumscribed regniar polygon of the same
number of sides as 3 fo 4. Find the number of sides.

(3) A man observes that when he has walked d feet up
an inclined plane the angular depression of am object in a
horizontal plane through the foot_of the slope is A, and that,
when he has walked a further distance of c feet: the depre-
_ ssion is B. Show that the inclination of the slope to the ho-
rizon is the angle whose cotangent is 2 cot B-cot A,

(4) Given 4 = 60° C=90', ¢ =90 solve the spﬂerical
triangle,

(8) In an isosceles spherical triangle, given the base b
and the side a} find the angle A at the base, the angle B
at the vertex ane the altitude h.
bis (6) Give the necessary formulas for computing a, .when
b, ¢, and A of an oblique spherical triangle are known,

(7) Given the latitudes and longitudes of three places on
the earth’s surface, and alto the radius of the earth; show how
to find the area of the spherical triangle formed by arcs of
great circles passing thrqugh these three places,

= A
W ~%&)
i. Denote the tower and cliff by 7°C and CF respectively,
Let O be the point at which Z’C and CF substend on equal
angle x, and denote OF by .

!an.z:-—*fz—5
4

150 + 75
rd

75
10476 _ 2 X5

)
b4

and tan G x =
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— Frourd

226 (5* — 5825) = 150 °.
3% — 16875 =2 %,
st =16875,
» = 7583,
of 129,9075 ft,
2. let 4 be the ared of the inseribed polygos,
A’ be the area of the circumscribed polygon,
C be the side of the inscribed polygon, -
C’ be the side of the circumscribed polygon,
# be the radius of the circle,
and 7 be the mumber of sides of the incribed or circums~
cribed polygon,
Az A =C*.C?
= AT Wz
={, sm ) (r tan _lﬁ()_

But A: A4 =3:4,

sin’%t:mnzl—zx=3:4.

»e
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] A o 1807 _ 2
* P 4-
1\ L 180° _ %
/, \\ cos P i% ‘}/3‘
\ 8’0°
,’ \ 17—22- =2# x £30°
/ \ or 97 wE0°
I, ) \\ where #” may be any integer,
! P \\ Bat. # must be 2 positive integer

%)
7, o
f?/s 02/ greater than 3, 2 li—o- must be

a positive angle 60>,
180°
P 30°,

=20,
3. Let x be the inclination of the slope,
To prove that cot x = 2 cot B —~cotd,

b
col x =L,
ay

cot A= 2—--
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o by =Dy, '

q wtB=21t25
2a

D25 D45,

o 2cotB —cotA=2 ¥ e "1

b.
= —1 =cotx.
a,

— & 2cotB—cotd=cotzx.
4. A=(0% B=1, C=190
a=1 bS=1 =90
Solution
By the formula,
sina = sin Csin 4
=1 ¥ sin 60°,

P a==60°,
Likewise, cos B =tnaacote
' =43 %X0.

S B =90°,
and, sin5=sin Csin B
=1X1.
= 90°,

cvs A =cos C
== tan é—cot a,
Z o
s 1 b
y A=cos *(tan ?cota),

cosa=coskcosls,

a
cos b.= cosl .
. S'fﬁ
b == cos™* Cosa
cos £ 5/

Let'B;=2 B,

- 15
. sm
SI]J'B‘ = sin_zq
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B, = sin—* (sm 16)

Given ABC an isoseceles spherical A, 5, the base and % the
altitude of it,
6, Give b, cand 4, find g;

L —cosi(B—3catid
tan g (B+ C) cos:(Gxc)

L(b—-c)coti A
_ sing ¢) eot §
i -0 =Tateta
sin%(B+C)lan§(b-—c)
snf(F—0) .
7. TFirst step, find the distances between the three points in

tan}a=

paris.
Second step, find the thbree angles by the three known
distances.
Third step, used the formula,
(A4 B+ C—180)xr",
18Q° 1

area =

then it’is the required area.

General Physic

(1). A train Tunning at 30 miles per hour is stopped by a
brake in 8 seconds. (a) What is acceleration produced? (b)
How far has the frain travelled while coming to rest (8) If
the train is to start again with constant acceleration of 100
units, how long will it be before :_the train has again acquired
the original speed? : ‘

(2) The period of a simple pendulum with “certain length
at sea level is exactly one second (a) If the léength is doubled,
what will be its period ther? (b) If the same pendulum s
used at the top of a ‘very high mountam, will the period be
increased or decreased? ‘Why?

(3) A locamotive can pull a train of 500 tons wt. along
a lgvel track. Assuming the coef, of friction te be 0,08 and
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same in each case. (a) What wt, can it pull up a grade of
1 in 607 (b) What wt, can it pull down the same grade?

(4) Define and explain the following. )

Force, Energy, Moment of Inertia, Simple Harmonic Motion,
Yonng’s Modulus, Ohm’s law, Inductance, Doppler’s Principle,
First and second Laws of Refraction.

(8) Describe how the thermometers are made and marked,
Derive a general equation to show the relations hetween centi-
grade, Fahrenheit, and Reaumur scales.

(6) A dry cell of 11 volts e. m. f. and 0.6 ohm internal
resistane is conmnected in opposition fo a stdrage cell of 2.1
olts e, m, f, and 0,4 thm internal resistance, These cells are
then connected in series with a Tesistance of 9 ohm (a)' ‘What
is the current in the circuit? (b) What is the potential diffe-
rence of each cell? 7 N

(7) Then- 110 -volt, 50-watt electric'lamps are connected
in parallel to an electric circuit of 110-volts. (a) What is
the total current following? (b) "Wi_'xat is the resistance of
each lamp] (c) If the circnit available is 220 volts, how
would you connected these lamps} (d) What is then the cu~
rrent flowing in each lamp?

(8) Two light sources of 16 and 50 candle powers each
are placed at 6 meters apart, at what pt. between them must a
screen be placed so as to be equally ilfuminated by themp

% B
® %

“«. The required acceleration < is given by the formula

1.

a =% (' The initial velocity of the train is

zero) ,

so that g =30 X 1609 X 100 <z, 160 X 60 sec.
§sec,
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_ .
= 16767/ o
5, By the formula "s=wv,2 %+ Fas?,
The distance while the irain coming to rest is
.,
s=EX 16767/ o X (8sec)®

= 53632 ez, or 0-0563632 &nz.
¢. By the formula of (a) we may obtained the time # as

following:
S o LI,
,_ 108 Yoo,
: o,
1007 /ecr,
= 13.408 sec,

a, Let abe the length of this pendulum.

2= %#¥3a (s 2, is exactly one second),
2 :

., V2a -3

wor=tRe Vi. .

The period is /3 time than before.
b, The period will be increased, because the distance
between pendulumi and earth is extensive and the attractive
force of both becomes small,
By definition F=uP,
Here u = coef. of friction, # == the pull; P = the load,

F =-8_ % 500 tons. = 40 tons,

100
@, 401tons=P" X (sin § + #cos )
1 8 60
=P' ——— A — e
(;/60= T1 7100 % Vaorr 1)
—r(Lesd)
=7 (60  1gp/ 2pProx-

5.. P = 41.38 tons approx,
bv
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P =‘19§%“§ = 6316 tons.
600
4. Force is the cause of acceleration, Thus friction, the
pull- of a stretched_spring, the attraction of the earth ona
body, ®tc,, are force,

Energy is that, which has been stored in a body and
enables it do work.

The moment of inertia is a constant of the budy,-
being independent of the speed, depending only on the.
mass of the body and on the distribution of this mass with
respect to the axis, )

Simple harmonic motion is the motion of the projection
on a straight line of a point which moves with uniform
speed in a circle, the projected motion being in the plane
of the circle, ’

" For any one material within the elastic limit strain is
proportional to stress, Hence the ratio of stress and strain
is a constant. This constarit, not only in this case but in
other kinds of elasticity, is called modulus, This moduius is
known as Young’s Modulus,

Ohm’s Law shows that in a circuit with a continuous
and steady"cutrent, the electric current as directly proportional
to the e. m, f. the constant of proportionality depending
only upon the materi_als and dimensions of. circuit,

The inductance of 'a circuit is memerically equal to
the increase in numbgr of magnetic lines included by the
circuit for wnit increase of the current.

When an observer is in motion toward a source of
sound the pitch of the note heard.is higher than when he
is at rest, If the hearer is in motion away from the source,
he hears a lower note than when he is at rest. This
phenomenon of the change in pitch of a note. proceeding
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from an approaching or receding body is known as the
Doppler effect, ’

5. The following description is the method of making
and marking.

A bulb is blown at one end of a piece of thick
walledglass tubing of small, uniform bore. Bulb and tube
are filled with mercury at a temperature slightly above
the highest temperature for which the thermometer is to be
used and the tube is sealed, off in a hot flame. As the
mercary cools it contracts and falls away from .the top
of the tube; leaving a vocunm about if.

The bulb is next surrounded with melting snow or ice
and the point which the mercury stands in the tube is
marked 0, if it is in Centigrade or Reaumur-scale, but in
Fahrenheit the temperature of melting ice,is marked 32°
jnstead of O, Then the buib and tube are placed in the
steam under a pressure of 76cm, and the new position. of
mercury is marked 100° in C, 212° in F., and 80° in R,
The space between these two marks on-the stem is then
divided into 100 equal parts in C,, 180 equal parts in F., and
80 equal parts in R., )

6.
@, The current in the circuit is given by the equation
7 =6—7—';<i 1 == the current m amperes,
1.1z, 4 2.19,
I = =.
S0 T060F040. 33 amperes,
5, The P, D, of the dry cell is, ’
(9Q4+0:40) X-83=3-1volts,
The P. D, of storage cell is,
9.6 ) X 0-33 =3:17 volts.
7.

a, From the equations

VR A= Weeesrrenesssnsassasrenssesnataasssonsanss (1)
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The current of each lamp is

— 500,
- 110 %,

and the total current flowing is
2 % 0-455 4 (# is any real integer).
‘The resistance of each lamp R may be obtained as

= 0.455 Amperes,

b

following,

_ (zclt)
watt

- 12100 7%
50 zoatt

_ 12100 7?7
504XV
== 942 Ohms.
¢ It would be connected pair and pair in series. |
4., The current flowing in each lamp is as before,

Let = be the required point so as to be illuminater by-them,

16 C. P, _ (x)®
50C. 7. (6—=)"

e xa=2,19m,
The screen must be placed which distance from the source
of 50 C, P, is 2:19#2,

it & = H

1. (1) Calenlate the number of molecules in one liter of a

gase under one atmosphre and at 25%.
(2) How is the atomic Weight of an element compared
with its smallest combining Weight?
1I. (1) Name the following compounds:
() 41:(S0.)s  (B) Sucly (c) Hgd,
(d) Na,Sno, () (NH)AsS,,
(2) Give formulas for the following Compounds:
(a) Sodium hypochlorite () potassinm perchlorate
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(c) potassium manganate (d) chromic sulfide

(¢) potassium dichromate |
. (1) What is the effect of temﬁeratute upon a reaction: |

(@) before reaching equilibrinm and

(B) after reaching equilibrium?

(2) What is the effect of pressure upon the following

reactions:
(@) Hy & Cly=~2Hcl
(6) N, +3H,=2NH,
(¢) Calo;=Cao 4 Co,,
IV, (1) If the Py value of a certain solution is 9:
(a) is the solution acid, basic or neutral
(%) What is the concentration of O~ jons in the
solution? i ‘

(2) What is the normality of a solution which contains
one grammol of Z5,50, in one liter?

V. (1) What are the conditions under which hydrolysis will
take place?

(2) Give reasons to show which of the solutions made of
the following compounds are acid, basic or neutralt

(@) Nael | (5) K,C0, (e) NE L

(8) (VH).C0, (&) NS,
VI, (i) How does nitric acid differ from other acids in its
action on matallic elements? Give exmnples,

(2) What are the possible reduction products of nitric acid
and what are the factors which will determine its extent of

. reduction? ‘ .
VII. (1) Why is the solubility of 4gC/ increascd in the solution
of NH, but decreased in the solution of ¥aC/}

(2) Account for the fact that a scarcely, soluble sulfide may
dissolve in hydrochloric acid while a scarely soluble sulfate may
not, ’ ’

VII. Could the hydroxids of an element which does not form a
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Y
complex ion with-ammonia be soluble in V& ,OH and not in MaOH?

Could a hydroxide be readily soluble in NaOH and yet no more
soluble in N &,0H than in water?
IX. Give reasons to show which of the following reactions will
possibly take place.
(a) NH,Cl &+ NaOH —> NH,OH & NaCl
(3) I, + 9 NaCl — Cl, 4 9 Nal
(¢) HeN & Nall—> HCl 4 NaCN
(d) QNEHCL+ H,50, —> 2 HCL 4 (NH,),S0,
(¢) Nall 4+ KOH ~— KCl 4 NeOR
X. In terms of the principle of solubility product, explain how
yon wonld adjust the concentratives of an acid in order to separate
certain metallic elements in a ,so]ution‘ by precipitating them as
sulfides,

it . &
B

(1) The volume of the gas under standard conditions is

_1XM3, _,.
ve=1X27 <o.9167,

1 Z, of gas under standard conditions contains
247 X 10** molecules.
% the number of the molecules of the given gas is
0:916 X 2-7 X 10%* = 2.4733 X 102,
(2) The combining weights of elements are always
idendical with aton;ic weights or bear a simple Vinteger

I

relation to them, Thus, for example, the approximate atomic
weight of sulphur is 32. The smallest combings weight is
found to be 8,015, Evidently, the exact, atomic weight is
four times the combing weight, Hénce the true atomic weight
of sulphur is 4 X 8.015, or 33.08.
o. (1) '

() :412 (80,)3++++++-«Aluminium sulfate,
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ni,

(B) SnClyeevesesesns ---stannous chloride,
(c) Hglly eavsoeress calomel,
(d) Na,SnOp -+---- -+~ sodium stannite,

(¢} (VH,);45S,--+---ammonium arsennate.
@ '

(a) sodium hypochloritess-+«-e-NaCIO.

(8) potassium perchlorate »«-+-- KCLO,,

(¢) potassium manganate -~ K, 4n0,,

(2 ) chromic sulfide «-r-e-seer-- CryS;.

(e) potassium dishromate ------ K,Cr,0,.

'

(1) Suppose one reaction evolves heat, the revisible one

must absorb an equal amount of heat. so the increase of tempe-~

rature will speed up the reaction before reaching equilibrinm

and will bave an effect against the reaction after reaching

equilibrium.

k3

@

(a) Since there is nio change in volume in the reaction
H, 4+ Cl, = 2 HCI, there is no effcet of pressure upon it. -
(5) In the equation &V, + 3 H, = 2 N4, the increase

of pressure will favour the formation, of ammonia from a

-mixture of nitrogen and hydrogen.

(¢) In the reaction CaC0; = Ca0 + CO, the decrease

“of pressure will favour the decomposition of the marble into

quick-lime and carbon dioxide,

(1) (@) The solution is acid.

(5) 1+7 X 107® gram ion of O~
(2) One gram-mol, of H,50, = 98.016¢.

But 1 novmal of H,S0; colution contains 49.008g. of
H,50, in 1£, Then, let « be the nor;nality of this solution,
49.008¢:98-016g=1:¢.

} _ 98-016%. _
L ®=i50sg. o
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V. (1) '(a) The slight but very constant dissociation of watar.

VI,

(%) The dissociation of salts,

(¢) Salts in solution give an excess of H¥— ions or
OH~-—"ions.

@

When NaCl is added to water the reactions expressed

in the following equations take-places
Nall —> Na,* CI-
H,0—> HYO0H-,

so, HYCl-—> HCI,

Na* O~ —— NaOH . .

Since Hcl is a strong acid and 1\{«0!17 a strong base,
neither the hydrogen nor the hydroxyl ions are with drawn
in appreciable amounts, hence the solution is nentral; Simil—
farly, that of NH,C is also neutral, When K,CO, is added
to water, the reactions take place:

K,€0, - Kt KO~
H,0 — HY OF~, T
Hi HyF CO —> H,C0,,
K, OH~ —— KOH,

For KOH is a strong base and H,€0, 2.weak acid
the solution acquires basic properties frv;)m the excess of
hydroxyl jons; samiliarly, the solutions of (VH,),C0;, and
Na,S is als;o basic. :

(1) Any of the metals occurring above hydrogen in the

~ electrochemical series of the metals will in general liberate

hydrogen from dilute acids. But when nitric acid acts upon this
kind of metals, for example, as zinc, the first step in the reaction

consists in the formation of zinc nitrate and hydrogens

Zn 4 QHNOC, —> Zn (NO,), + 24,
But/the hydrogen is not evolved .as such, since it at once

reacts with the nitic acid?
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3K A4+ HNO,— 2 H,0 3+ NO,
The products of the reaction cOntains no hydrogen.
(2) The possible reduction products of nitric acid are _

5+ 4+ 33 2+ -3
HNO,, NO,, HNO,, NO, N, 0 A NH OH, and NH;,
(a) nitrogen is normally trivolent and pentavent.
(5) nitrogen may have valence other than 3 or 5.
(¢) Oxides of nitrogen are strong oxidizing agent,
therefore they are readily reduciable, )

VII. (1) The solution of VA, is a base (VH,OH); and when
AgCl is dissolved in ity the formation’of soluble salts, Ag(VH Y
CI will take place, But when Ag (! is dissolved in the solution
of NaCZ, the chlorine ion of NeC? will have common ion eﬁ{ect
on AgCl, AgCliz=2 Ag* + CI~, Thatis to say the addition of
¢!~ — ion will push the equlibrium toward left,

(2) When a salt of hydrosulfuric, or - sulfide, though
scarcely soluble in water, is added to hydrochloric acid it must
be ionized and combines with JC! to produce the chlonde and
hydrogen sulfide, which is expelled from the solution, But HCl
5s weaker than sulfuric, so sulfate may not be dissolved in ixydr—
ochloric acid,

VI, The hydroxide of an element which does not form a cc_m";pl-
ete ion with ammonia cannot be dissolved in VA ,OH and in NeOH,
" A hydroxide is soluble in NaOH, but may not be dissolved in
NHOH or water.
IX, The possible cases of the reactions are:
(a) NH,CL 4 NaOH —> Nall 4+ NH, & H2
for NH,C is unstable,
(@) 2 NH,Cl & H,S0,— 2 HCL 4 (NH,),S0,.
tor H,50, is a stronger acid than HCZ,
The impossible reactions ares
(5) I, & a.Nall —> C[, 4 2 Nal,
for €/ and 7 are in one periodic family and 73 is less
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active than Cl;;
(¢) HCN 4 NaCl m—p HCl 4--NaCH,

because degree of jonization of HCN is much smaller
than NaCH .

(e) Nall 4 KOH T2 K (/] 4 NaOH,
for all salts are soluble,
X. Separation of elements as solfides:
(a) Precipitation will take place when the-acid concentration
is made 0.3 normal,
AsySqy HgS, CuS, SB,Ssy, BiySy) SnS;, CAS, P5S,
(5) When the solution is made alkaline,

ZuS, FeS, NiS§, CoS, ManS,

In acid solution there is a large amount H*— ion and
therefore the S™— ion is greatly decreased, Those which
have very small solubility product will precipitate, The
alkaline solution will neutralize the acid formed from
double decomposition between salt and #,S, The increases
of S¥— jon will complete the precipitate of those sulfide
which have large solubility product,

A i
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I, Fill the blanks with
k a. Can or May,

1, I¢ ) swim. ;cross this ri§er some day, for I know well
enough that X, ( )

2. It ) be that you will regret,

3. It .) not be that vou will regret,

4. He( ) be thankful tha.t he escaped so easily.

5. When you are twenty-one, you ( . } have vour own way,

D. Shall or Will,

1, I hope that you ( ) return soon after the sun goes down,

2, He believes that peace ( ) soon be made,

3. ( )~I find you at home if I call some day soon, between
five and six o’clock.

4, On Sunday I ( )set out for Hangehow, from whence. when
~wanted, I ( ) return,

5. 'He issues an order that mno ome ( )} e molested on
account of the opinions that he expresses,

II. Correct the following sentences:

1. Your face is familiar with me,

2. He said that he does not care to éo.

3. FEverybody have their faults.
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Either you or I are wrong.

Give me a book and pen.

‘The moon looks ‘calmly and peacefully

He is 2 best stﬁdent than ali his classmates.
It was uotvhim that came yesterday,

‘The boy whom I thought could not come managed to be there.

10. A piano offers for sale by a lady to cross the Chanmel -

Name five books in English which you have read, and

summarize the one which you like most,

Translate into Chinese:

“Now was the middle of the night, when over half the
world nature seems dead ,and wicked dreams abuse men’s
minds asleep, and pone but the wolf and the murderer is
abroad, This was the time when lady Macbeth waked to
plot the murder of the king. She would not have -under-
taken =a deed so abhorrent fo her sex, but that she
feared her husband’s nature, that it was too full of the
wilk of human kindness, to do a_contrived murder, She
koew him to be gmbitious, but withal to be serupulous,
and not yet prepared for that height of crime whi:h
commonly in the end accompanies inordinate ambitipn. She
had won him to consent to the murder, but she doubted
his resolution; and she feared -that the matural tenderness
of his disposition (more humane than her own) would come

between, and defeat the purpose. So with her own hands



4 #t o K &

armed with a d;agger, she approached the king’s bed; hav-
ing taken care to- ply the grooms ‘of his chamber so with
wine, that slept intoxicated, aud careless of their chargg.
There lay Duncan in a sound sleep after the fatigues of
his journey, and as she viewed him earnestly, there was
something in his face, as he slept, which resembled her
own father; and she had mot the gourage to proceed,”
V. Write a composition on any one of the folzowing subjects:
1, ‘The Student Life.
2. One Summer Afternoon,
3. Knowledge and FLearnirig.

4., A wish,

I. Fill the blanks with

(a) Can or may'

(1) 1 (may) swim across this tiver some day, for I
know well enough that I (can),

{2) It (may) be that you will regret,

{3) It (can) not be that you will regret,

(4) He {may) be thankful that he escaped so easily.

(5) When you are twenty-one, vou (can} have your
own way.

(b) Shall or will
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(1)

(2}
(3)

(4)

{3)

I hope that you (will) return soon ai-ter the sun
goes dow;n_

He believes that peace (will) soon be made,

(shall) I find you at home. if I call so;ne day soomn,
between five and six o’clock,

On sunday I (shall) set out for Hangchow, from
whence, when wanted, I (shall) return.

He issues an ordér; that no one (shall) be molested

on account of the opinions that he expresses,

II, Correct the following sentences:

(1)
(2)
(3)
+)
(3)
{6}
(7)
(8)
(9)

(10)

1T, gl

Your face is similar ‘with mine.

He said tﬁat he d;d not care to go.
Everybody has his faults.

Either you or I am wrong,

Give meabook and 3\ pen.

The moon looks calm &nd peaceful ,

He is the best student of all his classmates,
It was not he that came -yesterday .
The boy who I thought could not come managed

to be there, 7
A pisno is offered for sale by alady a bout to cross

the- channel,
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LET . R, S, S, G
MZHER 2+ 4 2"+ 3d4x+2 FARYE, 4 ZR@EAM?
For what value of A will the two polynomials

X34 A4 and X*+34X+2
have a factor common?
RAREMTIRIER « 8 6 ZPHLEA » BRHYLIENEE ~
AP R TR o R 6 MERTH.

Insert n geometric means between the two distinct positivs
numbers @ and &. ° Show that the geometric mean of the =
geometric nieans is less than the arithmetic mean of a and b,
=435 ABC W4=3 AB, BC,CA RRM=FIY 473°C' =i
A*B*BCC A’ TATRZEAT, AEW 44", 88",CC I R—Th, .

If the sides 48, BC, CA of a triangle ABC are respectively
parallel to the sides A’B*, B'C’, C'A’ of anotl}er triangle
A’B’C” ,prove that the lines 44", 88’ ,CC’ are concurrent,
IS A WS WM E =AY, FAMEIALTE MR
RV . SEE P ATR SR R RIS T .
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Prove that the circle circumscribing the triangle formed by
any thiee tangents to 4 parabola always passes through the focus,
Toes the same theorem hold also for an ellipse or for a hyperbola?

V. B tan (§— &) tan (60— 3) = tan®0,3R5E

f=.1 tan -1 _2Sin osing
£ sin { &t + )

5 L . N
2R e, myrme, =k, SRES
VI Bz 2REYE » = ¢ B r=F, BEESET 1,8 »=4£ 1,
%%ﬁ%ﬁé 2, *%Eﬂs{ﬂfﬁ}j{? 1288,

Let k be a fixed number greater than 1, Find the quadratic

.

function of X, whose values are 1, 1, 2, when the valuesof X

are k, k*, k3, respectively,

VIL@E (x+2) + (P + 23 +3%) + (282754 237 4 3%) gooeeerenen
FFEERS R RICARAD P IRARAVERGE, RIAMM, (RRE 7 B
B.) -

When does the series .
(x4 3)+ (2 a2y +37) + (2P 20y 235+ 57) oo
converge? Find the sum, in case the series is convergent:
(x, ¥ being real.)

VIIL 3% ¢ B DR IMERZ —~ iR R e —16R F 1R L ZBR FP,
T ¢ ZENES A TR D DR L , BRGER R F P j %
BHE PR P iR,

Find the locus of the intersection P of the perpendicular Fp

from a focus F on any tangent t £0 a central cOnfe, with the

radius vector from the ceatre to the point of contact,
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IX . AR R e <

A—xy _¥—¥1 _ E—F x—Xy _Y—3Fs _ Z—7
= B = = .
F21 a1y 23 ls $ilg Ny

Find the condition for that the lines

=X _F—F _ =%
= 1= s
12 iy 22
Y=g V—TFs . S—Zs
1, ng 1

shall intersect.

(a) Z=fTBZ = ARG SR, HRRABER AL, RE
FZIRBE R

(b) & 1og2=-30105, 56-9% =252 3R x FBAEELE,

M

RKIESAY ABC ZRHIBRSMEH.
EASATEASTRTHZNERPEEZFT: ik,

HFHIRAFRRZ RS,
a24+2(2m— 1)243—2m=0,
kK ome

A, B z+r+2=0, R »*+ 3 +="=32pz.
5. B4 sin 1s°=‘_/_6_:‘/_2, st cos 15° J& tan 15°
5. R sin® (A+457) +sin*(A4—45°) =1,

W om W 4w

B %)
{I) B. RoRZEBARX
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= He—aXa—FY + (@~ B)(a DY (@B WG —B)d—Ho" b))
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8, y=mv+ oy (2)
. gt P 3

Syt Fr=wmizx+ N (3)
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3 L smyonty

(my+ut) p )
21t Y b
b Lngiity
2y

BC 2B s

R FC ZHER >
Tz



#F s * & 13

# BC R FC BER 6, ZED

gty
1—sng 2. —giy Ty — 11
s ) 1 =ty
g d 1ty mg*+1
1—mgnny

91—

tanfy=
14m3.

&% tanf; = tan 6,
RERIERT, 0 & 0 B4R = B 0=
B 4,C TRELE F,B SRS, T 48,0 SEFivsEZlE (7
EABZIHER) BBIE T

BE DS , SRR EATBZ 4 HRE,& 45,4C
BB, BT B T =R R A THE R, 4 2,C TR
SRITE AB,AC LiRT), B4 L2 ERIRINEMY ABC 2
SHEEBFRB—E F BRAR—EHF, R4, F,F =8
RUBCE~E, TiETEENE 45,4C L8, RRT4, 53
A DR B EIARE,

vy 8. tan(f— ) tan (f— )= tan’?

- sin(f— a )sin(f—pF) __ sin®d
o cos{f— o ycos(—f8) cos?f ()

—2sin(0— o )sin(6~3) K 2cos(f— o )COS(ﬂ—ﬁ)T’IE?S'f’F
cosAd—cosB F cosd+cosB

2T, A, B R TRFZ:
F(A+B)=0— (2)
3(4-B)=0-8 . (3

(2)+(3),58 4=20—(a+f)
(2)~(3),82  B=—(c—f

cos{ & —B)—cos(20— +B) sin®d

PR (1) Eﬁcos(o'_ —B)*Fcos (20— o +8} Tcos™



14 i pant
WL L2 IniseE 3
; 2cos{ & — B) - gog’gisin’ﬂ )
2cos(20— & + ) cos?f—sin*d
cos{ ¢ — ) - 1
cos(20— oz +8) cos28
& cos2f-zcos( ¢ —3) =cos(20— .+ & +8) »

cos2f-cos( & — 3)=cos20-cos{ & + /) +sin20-sin( & +F) 5
c0520 [ cos( & — ) —cos{ & + ) ] =sin 20sin (& +58),

—2 cos 20 sin & sin (—g)=sin 26 sin (a+3),

2 cos 20 sin & sin B =sin 20sin (@ +53),

sin2f _ 2sinasinf
3

cos 28 sin{ & + )
[ tan26 = 25in &sinf
i an sin (e +8)

2sin & sin B

2f=tan™ . pepiaicengt xY
§=tan sin (a6 +8) *

4 2sin asinf R

f= 3. et .
Ftan ™ (¢ +8)

e ® | #=E
(" 2
(VI) B3 e’ +bxte BEHREEH
fya.;. J 3 75 VTS0 PRORR ¢ § |
MBat+BPote=1 (2) -
(3)

ot iPbtc=2 .
$8:1),(1), (3)fige.b.c, 8 4 > 1 (LB A FF LB¥R00E), TR

JLFE B (finite solution),fy
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1
a = T .
5= — k=i
Al B il
¢ o KRR 200
It
{VII) s (x+y)+ (-’5=+xJ’+y’) + (x’+x5y+_1jz+],a) S emeerenn
1 - o
it [ (2" —3%) + (23— %) + (= 2%) +oovrene ]
1 . .
= —— L (3;9+_1;8+x4+ ........ Y= (35 3P 3 o) 1

Sfe | 2 1 <1, | 3 | <1, Bx—y=ko I, Hoigeolicsk, Fidb 2

5 ( 2 __ )z_x__%J'_“—ﬂL -
T a—y Vl—x  1-y (==} (1) °

B x—y=o, B 1x1<1, 131 <1, EBEBE

2_1.’+3_'L”+~I-x5+ ................ (1)
LR —, RSN 1R (1) BT, e B in

134204325440 veievmennennnad ; (4)
B ‘
Si=lda4aFa% Fomoeonn

Sp= o L S BPRSRRRY

Se= Pt I N
,\“ = N
FIIn PR

e 121 <U{EE2TF, Si, Sy Sgy Sgyrrsssssins Z R TSR
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1 x =z 3

Tz’ 1—x  1—x

R (B) B—BNENE, SRS 5, LEHEIR 1.

x

1—z ’ (8!

B

1
# (A) BE-EREE 1—x _ 1
1—=z (1—x)*

I
# (1) ZERE (s~
(VI @+ BAM 5 2d¥y*=a"" RE—RR AL IR, R
'_'3F: ﬁ (1/43:‘:55:0)-51"'@%% t Z@]g‘;ﬁ% (xly.yl):
A t ZHBRRE Prrkadn y=a%5%
St 2 PP ZHERBy =200 i~V FFF) (U

YIRS RS yir—my=0, (2
FiEZEsa(1) , (2) 2 i ihiF,

#(2), s

2y —
LN (2 FFE)
1

¥ —
'f%l(l) o —x—:‘x—ﬂ: Px

2 - 4 3 _
a_;[L- =T 22 1/0—2:‘:&’ ,
. a!
=V AER

LRI i DR RRE (ro) THEMGIE, BERC%
LRy BEFLIS g (Directriz),
QR AR F, LRSS, TR NHE.)
(0X) @@ SR AzRERFER '



Eoh YN 2% (1)
{ i 2 ng

X—2a =3 2

o : (2)

hy Ty T nmy
ZATAH (Common solution) , HEFEAR (1), (2)2A MR
W4 (1) B

f m,x-:jll_y:mlxl—zly; e (3)

]. r—=hz = many—h 2 (4)
R (2) AN

"m,x—l,y:m,x,-l,y, (5)

1-71, X—ly =71y Xg—102y —(6)

HoR (1), (2) ZAFLEUTR (3),(4)5(5),(6) ZAH, 18 (3),
(4),(5),(6) MARB A=K =2, BEREHLM, T
BAREHNE: & (3),(5) Bry 2HEATRE =, TR4),
(VB2 FRRIIHS =, ~H TP = ZUAH.

#(3),(5), x= tymy Xy hila gy — Ity xXs H hla ys
? 1yaity —Lyiny

w’4r(6), x= 1y753 Xy = ylgzy L 7ty ta + LyloZg
- lgmy—1Iyiig

A latixy— bl ¥1—limaxe+ hila ¥ laemxy=—1lazy— g e+ 1132
ety =191y Iyny—lyng

B TRk
‘ﬂfﬁﬂ‘ S R B — B H IR, 1,210,000, 729371, Y1220,
FasZy 23,

(”’1":""”:"1) (z1=23) + (gly—m:t)) (F3—33) + (hyy==t,m)

(z3—z)=0.

XE: (DR «BR/IACHBAEA
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R S B

a+(a+d)+(at2d) =180"

a+2d=2a

BB ad, a=40°, d=20° =M 40°, 60°, 80°, EN=F5
0-69812 rad., 1-04718 rad., 1-39624 rad,

6

B

) B 10=5x2, #
log 10=log 5+ log 2, )
log 10=1, log 22030103, 8%
log 5= log 10—I0g 2=1~0-30103=0-69897,
T 50t = 2213 ,1 i
log 5"-’“’5— log 2¥+3 | T
(6—4x) log 5=(x:+3)loé 2,8
0.69897(6~—4x)=0.30103(=+3).

B BPPEHS x=1_v064-.

(m BE

_RfE:

ek

2z
B %)

Sady
i

SR 4BC:
AR R M
B, ICHESAMA B, CTERI. L IDIBCR D.

2 fEE 1(7D) EVSRBIT,

e BC,CA ZRELLSE ;1/ 0, 'O

WL 0. {EM 0(08) A5 sH4ml.

(B L2 B BC, B A,
1€ LA BEER CB,CA 5. 818, |
£ Pod IC 2% I M BC,CA,AB %ﬁ,ﬁ;‘i
|




#wF ‘ Fan X = 19

SRS 7D 2(E 7(7D) B B
(I1) MO k2B B,C
MO LZERER C,d BB 3 MO,
M0 Z%EE O R A,B,CHIEHE
O(OB)A C, 4, TifSHHE.

BEER - AAEC,LA:rt,A
JER : BO'=AB +CAP.

B fE AD| BCRD
~ABC,ADBAY, SR
B /LB=/5,
LBAC=/BDA=st./,

HAHL T 48 : BD=FC : 4B,

% B - BC=AB? e {1)
Lk =5 ’ . DC v BC=C A% wemmemrormeens (2)
(1)+(2), (BD+DB) - BC=AB*+CA*,
o BC'=AB+CA*

(111) (5 : =RHFRRZHWRL B B
f 2(2111;- 1) J7=4%x1x (3—2m)=0,
(4m—2 32— (12— 8m) =0,
1602~ 16m+4—12+8m=0,
161):’;8m~ 8=0,
2032 g —1=0,

)2111-}»1)(m;1)=0.
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.- _ m== =1y B 1.
V) 3 A+t =3apz B
A=2+ 3+ 28~3zy2=0,
ALz ZHREE
BeB(P2)2d (3742 SO s 1)
{fE 2 ty+e=0ZERR 2=—(r+2).
FA(L),B—(r +2PB+3{y2)(»+2) + {3 +2°) =0,
B (p¥e)(—rt—2ys—P 3ty —yeta) =0,

(y+2)-0==0- (2
(z)ﬁﬂ,(l)a‘%ﬁ, A=0 jl:ﬁ, hiitd ‘1:’.‘_};0_’.28:3';.),3

i
(V) B : cos15°=+y 1—sin"15° =+}/1—- (Vﬁ_’;ifi);

_+/Is—(6—2/6x2+2)

__+)/6+21/6X2+2—— V6+/ 2

4
tan 15"-..—.35515 _(1/_ 6-1/2)/4 _l _/?
cos 15° -,/6-!--/2)/‘ 1/6 1/.,
(+6—=/2)° .
('/'6—'*'1/-?) (1/?—1/’?)

_6—4/ 342 _ .
==X S =2—v§,

(VI)E§ : sm’(A+45°)+sm’(A-—45°)'—1 FRLH) -
sin3( A +45°) =1—sin*(4L —45°) , B} sia® (A+45°)
=cos}(A--45°),

T sin(A-+45") =cos (A—45°), 00



L/ S i ¥ X .3 21

! sind+ - cosd= 1 cosd +—1:.sin A,

vz el ve V2
BB RBIL, T sin® (4+45°) +sin®(4—45°) =1L R.

oom g A2 HE

Bk W,

FESUTH LRI ST BRI P

State Newton’ s first law of motion.

why does a stone moving on the ground gradually come to stop?
RAPRABZBEREE,

Describe the constmcﬁon and the principle of Chinvese steelyards.
DT 980 HXSHHSIMAAE—E, RARZEHERNE
20 %%, SIS AT Z ST

A hammer, weighing 980 grams, drives a nail into a plank one
centimeter. 1f the average resistance of the plank is 20 kilograms,
what is the speed of the hammer in just striking the nail?
IR, F K SR R A 2 B

At what temperature are the Fahrenheit and the Centigrade
thermometers read the same?

FR=P, 5 IE R a3 g

(FA)YRARBEEMRES .

(YRR

(R EEBISZ iR P =M Z .

By what method or or methods is heat transferred in the
following casés? ‘

(a) Heat received on the earth from the sun,

(b) Heat received neara fireplace,

(c) Heat received at one end of a metal rod, the other end being
inserted in fire,

RARZRAERNE.

BARTZ R EIREE? R,

How sound is produced and tzansmitted?



22 % Fin Rk =

10.

If a bell is placed in vaccum, can we hear the sound? Give
reasons for your answer. )

Yusplal=pir=F Tty nedyi il

A ERMAT R LB

How do you know that white light is composed of several
colotrs ?

What characterizes one colour from another?

. meeMIDLIERER 2

Why does a comrass needle always point north and south?

. EpRefrEEeil.

Explain the action of an elactrophorus.

e LR R 200v. K 40 W Sk, AT REBZEET.
SRR TSN IR 200 BT BN, B 0F, B A ER
ET?

What is the meaning of 200 V. and 40 W, marked on an e]ectnc
lamp? Find the resistance of suchr a lamp. How much energy
is expended if five such lamps sre conuected in parellel to

a 200-volt source for the hours?
M om R

SRR : BRSEA RN LRI ERP B E
RS S REZELT,

e LB 2 A S RSE i 2 BHRRARME L,
AR T R

B2 BEZ MRS S __ nd

——

(H) iR 2GR ES ’ / v

Qo2 BBRECE R = o
1 L 8TH S DR T EJM . g\

(O EZRRR(SIEZ S

L —IREARR A B R

BZENRENRE. ﬁﬁz&ﬁﬁﬁ S SR E AR RS
DR MEARREZFSR ORDYZRmD mﬁ%ﬁilﬁ



i A2 X & 2

i6.

%, SRS E MIEE,

R g AN LR ZE,
T REMRITHZEER V. ‘
Bl %980 gm. X V3=20,000 X 980dynes X 1 cm,
V=200cm/sec.
T BRE 2°C BRI R R R I B 2 FE

i1} x=x><—§—+32

B : EHBE x=—10
HRRERIS 10 FEER IR B —40°
(CONN =2 R
() B4 e R S H%.
(W) 15,
B RAERSRIISZRG R RLFAEDRZS T BBEZE
A RANREF T 2R RS HRERR.
KB GEEEESRE RS BUEHETE B LT 6 3k ita
2, EHERBARALBNES BB RRFE.
PR SR A 5 A e R — R 7 TH AL TR ()
A, WAL REBAE T . A Bt L2 B IR 4L :

. BEEZERTDARTZ,.

PEERD KRR, BHAE,
BT, hRIERAEERAHE,
EEEGZABRER, ABERR
L, MUTF B, AERFTS,
EERRIIE 2 AR PR T ik

200V. % S EIEZ A/ EEENS
MRV, 10W. SRBERILTREN, B3EEikZE, JREIL

200
FHILBED, FRZERE 40 =1000 EkifF(chm,)
200

BB BE 40W X5 X 10hr=2000Whr, =2 kilw.hr,
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. & A H

Define the following terms:
a, Reversible reaction,

b. ITonization.

c, Allotropy.

d. Double decomposition.
e. Isomerism.

[ m?mﬁﬁxmzﬁ%:

a. WHERIE
b. B

c. MEEH
d. BAM

e. [

Name (a) a compound that is only slightly soluble in water at

any temperature; (b) one that is much more soluble in hot water

than in cold] (c) one that is about egually soluble in ho water
and in cold; (d) one that is more*soludle in cold water than in

hot. ’

T v TR e PR T IR S A KT FITEE S -l

(a) FELEATIRLE LI RREE b (D)EROKR SR IFIEEE fE Ak h

B (ORGP, IR TERE AP SHBF BRI EE; (F
Bk P IL T R e e Bk P B R

Show by epuations the laboratory preparation of the following

substances;—

(a) Preparation of hydrogen and oxyéen by electrolysis of

water,
{b) Preparation of nitric acid from sodium nitrate,
(c) Preparation of sodinm carbonate by the Solvay process,

{d) Preparation of ether from salcohol,



#F i % = 25

FRl &z s aiE, Y RAN L
(2) HUKZER,BEHA=A,

(b) WTAREERBIMIAR,

(c) J1I Solvar IRBLRWREEN,

(d) hZAFEES.

What is radioactivity? who discovered radium? what are the
auses of radium?
WREE? AR SGxMREMe
A, Write th:e formulas for the following substances:
(1) sodium thiosulphate (2) potassium permanganate
{3) laughing gas (4) chloric acid
(5) methyl alcohol,
B. Give the pam:s of the fellowing substances:
(1) P60, (2) KFe (CN)Yy (3) HCIO, (4) H3S,0,
(3) CH LCO0H.
. FHI% R L
(D—Biohs (BEHRN GIRR EER (G)mE
B. THHHRBLAL: i
(1) P6,0, (2)KFe(CN), (3)HCLO, (4)H,S,0,
(3) CH CcOo0H

A, Why are coins usuzlly made of copper, silver or gold?

B. How dzes bleaching powdar bleach ?

C. Why do wood ashes make a good fertilizer?

. ERERGTRIAN M SIlZ TER

8. Eﬁl’:‘!iﬁéﬂ}i BEAsMm

C. ARRTIELFRE T4

A, Why dces'an open fire of charcoal in a closed room sometimes
cause sickness or even death?

B. Why does iron rust?

C. Why is scale formed inside boilers?

A, EREDRBRLER R R E, Hf AR ESR
ATk

B. @MD&:gR
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C. G PEmhY

. Acetylene, on analysis, js found to contain 7,7 per cent of
hydrogen and 92.3 per cent of corbon; andi, liter of the gas
weighs 1.1621 gm, under standard conditions,

Calculate its molecular  formular

At, Wtj— C=12.00 H=1.008
- B 7.4, Rk 92.3%. IREREN, B2
ZIhE 1.1621 3%, BoRHATR.

BEFB—=12.00 &,=1.008

# % B &
(m %)
(a) TIERME— LBERET A2 ERNEZHERE
i 2Hg0—>2H g4 0,
2Hg+0;—>2H g0
(b) Bie— AYERHTREER, L—0FISREE
- EFEDLEZBETRIEESE :

Nacl Nar+tcl™
() AFERiE-—  RS-—AYARESTHRTHFRERTR
TR R S B I R SR
(d) HoFH— FWRGAPEEARGD—ER—HEFLR
AR R RI LA, Fin
Hel4 AgNOp—>Agell +HNO,
BaCy -+ H,8§0—>8a850, L H,0,
(e) FlfrREi— WEWESTET, BEREFIRRRTE
HEELRRL Bl Cal:OF B CHs~0-CH, ’
(a) BEERSIFEART
(b) FyEReT
(c) Huksp
(@) A RS E, oG



T * = 2

(a)

(b)
(c)

(@

HSO~——>2H* 480,

2H* +2(—)—>H, |

2H 04280, —>2E,SO+20""

207" =4(—)—>0,1%

NaN Oyt H S0~—>NaHS0,+ HNO,
CaCO5——>CO0+aC0,

COy+ Hy,O—>H,C04

Ca0 4 H,O0——>Ca(OH),

2NH €14 Co(OH)y—>Cocls +2NH (OH)
NH OH+H\,COy—>NH ,HCOy+ H,0
NE HCOy+ Nacl—>NH 1+ NaHC0, §
2NaHCOy—>NayC O+ H,04CO,
'C,H,OHJRH,SO,—»C,I;}> SOA+H0

C”}';>so,+c,H50H——>C.H,°0+H,So.

H,S0,
20, HOH —> C HrO+HO

| B —RETG R A R IR of ISR,
e B A PR
BT TR SR e, RS

(a)

(B)

(a)
(B)

©
(a)

(1) N2S:05.  ()EMn0,,  (3)N.0. (4)HclO;.
(5)CHOH . -

(1)FTE% (read lead), (2)3fifi5¥8 (potessium Ferricyanide)

(3);8 558 (perchloniacid), (4)4&M:HEs(pyrosulfuricacid).
(5)H5EE (Acetic acid). )
RARSBELE, H Rl EEn, FEEMk,
EERZIEA, EasnAmEE ik SEEZe, e

fe HERRENEE 2 YR e, SR BT :
/0—=cl
Ca—cl

RAAR AP 75 2 (B R8T S 1o = Tt , BRI R
HERFATERBRRS TR E LS (CO), —Fbats

+H,S0—>CaSO;+2Hcl+(0) T
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ATE A Nich RESUR i EE e W RS AE
(B} BEAPTAEE SRR, SR T A .
2Fe(O0f Jot Qo+ HC——>217e(OL )5

SO
Fe—OH
\UH

—>FFe,03+2H,0

S OH
Fe—QH
\OH

(©) EEBLABEAITET CalHCO):, EEEHER
TRWATRIEE Bl 2 CaCOs PIEIRLIY.
— B TIEEZES 1-1621 gmfi X 22-41=26-03104gm ,
BATRG 26-03104,

7.7

26- 04
03104 X 100

2-02...... 5015 2% 1-008, BTHEGESE.

26 »oam4x%=z4-o7......ﬁﬁz x12, BRIEBRET.

BEHSTFRE G,

E oY o8 R =

BRI SR AR AR ? AR R B E 2 S A

B?

Is there any structural difference between the cells of animals
and plaats ? What are the essential Parts of Cells ?
STERPIEDAESE 7 SBSUARUr,

What is “Internal buiding”? Explain it with examples.
HBAEMYLBEZRF TR ?

What are the essential factors of photosynthesis ?

RRER B,

Tilustrate the structure of paramecium,

REBRE R PR {RIAE,

Give five exampies of Drupe and Capsule.
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SNBSS T B S R A B T RS

Describe the functions of human I,11,V,and VIII crainial nerves,

. {EER BT IR

Illustrate the structure of the ovule of Angiospermae,
B MR KL,
State briefly the theories of mutation,

RNEB2E

EURNERE

. B R AL 2 A R R T 2SI AE Ee
. RS BB A3 TE, SRR 5
R A, SR R SR B AR, B
B AT AR,

I AR E SR B, TR, IR, R,
o R A BB AR, B S PG SR B3
BRI T ATE BT AR 0 AR BRI

. HEHSS, E%-ﬂ(’:g{kxﬁo

. ERESSERIY, SR8 S EHEE 8RR B,
B RADHRIRR RS I, S R R S , Bt
ka2 BsA M TR ‘

. BRI

ﬁ%‘_—;{ﬁ :ﬁ%jﬁ%?%: Eﬁﬁ > ﬁ‘F .
. SRR B T ST TR , B K,
£, BN B R '
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8. De Vries {FHIBiZs4 MinY, BELA R, BABIH, WFHEA
ATE: 57373 TR I ,Eﬁﬁﬁﬂ:rﬁ] 1}?&45%?&1’%%5'&&9 Y-
A, R EERRABRIBLREER.

B o &

hER  EECE
—, EHBRERERLANGEBTEENARE
=, WERERTR B
=, BERERMADESIPEZERT WA HEMRFESZ
TR EEsE
—, AL, S U, RHRER 2 B,
=, FEERLiERD S ERERHG—E TR 2, BAER
H—ZEHMBAD.
=, WETAARZEERITE
(1) sepcdidy (2) 55§k warco palo. (3) M
Monroe Doctrine (4 BRER (5) mEkmE

Crlmean war

B R R

., IOKEERER TSI R TR IR A RS
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I

ZEALRY SRR TRRRE, SERSRRESTH
AEERE > 4,

B T Rk 2L, 5 T FOh 2, R AT 2
L B2 T AR R Wb R SRR B A AR
B RRE R, A DL T BE— R TR, KEAR
5 T TR SR 2 i 45 RO

DR A R R I A B, BHRC, 0B,
B, RIS SRR AR AT RES R AR IRk
BE, NS A YR, RIS R B2 B E s, B
PR DB AR,

B OE R
HIHABTEZE, RAERHZ R A MRS REEZ

TR, HLEXAGEN T ANENE AR, A REER
B0, WA BRI H e AR

TAERDESARBEDBHRSHRE AAFE—REE
FUBRBLIR BB 37, 650 4 40, LR E5E, SE05 Bkt —, R I LR AR
TG (AT IS TR PR B — SR SR AT 0 BRARIR, LIRSS
— & '

RWERHSE TR ISR, WE®, B nEniesks:
—EHRA. SRR ZIEHN ARSI ERRLES
IR SRRk e — T L, BT R SR E
ZF1a0E B B B DR T B2 sk — R,

1. SEEA BEeTER. R THEeR, BRI, 338
TEerZ K HE Martin Luther SIS MR I0REE,

2, BFEHE (Marco Polo) ILKFMEIGAMETHI 22
AR R SR 25, BB A iR A,

3. PIEEE (Monrol Doctrine) HHAMATKRENEBITHE
FHR B SRR EENEEERNRATRBE, BN
AT SR B R RN 1889, SR,

4. #ELPAR BHNEEEREGSRIRSSRORTEE
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i iz S &

FIHHE SR E AR B LA R,
. SCERERE (Crimean war) 3%, iR6kH SV CIHMTER

5

AT TEOR, kB2 SR T T Bk B SRR
M2 ERRE.

wm o® R H
T AE@BE £8-E

O HEBREENREMEE ? EAZEAEEETRAEER |

®0

Ll B alb ik A ) P
ALERTERBTFURTMESESZ ERRRENRERZE, |
RESEREER, ANBEE TN, X B2 BB REL
HRREZERE,

EmE EEE.
B -ERRZHBRDEERWER O, BFREL4A5, BE,
B,

© AUIBETERZEFIM (HTEHD RABELEER R, RHLAER

2Bk,
RETHIMH ZAE, B, KI5,
(1) FE#E EHawalan Islands
(2) 24542 Manchester

(3) BYZPE Tripoli
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TRV RBUE, CHREnNA D, R ZEa BEEA
ZIEE, EERT R E .

(8) RENE, EAREENRR.

(9) 2BFRE, HEZBARKSHIENN, mrmﬁ%@
BB

(10) A BIFRHERE, B.BUFRaERE iRy
). COlEEEES, ML, S2BRAT.

(11) FREBERLERIMITE—R, BB RN E AN DI EARS
BZ8, B ERSHER, FREI HMZHE, FHEh
RET: BZTE, B AT B R E DI AR, —

(12) B2f3, BRH, MR R EENETTE,



ﬁaﬂ A Ay A

KEETF

AR A A AR AN

BEEE

Ay

[ BN
¥ 4ya E w
$Bx B # i -
# w8

| N

EEEE R
e R
e e T T E

BERE

L

REk&ds RER

b

P Bl R IR
EELHRKEEE 8 8 HE
oI H &R - L
B e S O AR
Wl K&
N g
e B H&
B Y &
82 |
B =
%%% EER
X %M% B
o< SRR mEE N
FEEGHEmm SRR ) REE
RIREHBHEXE MBE HEHK

nF2E5HEs




i pan X £ 1

BTl R 248 ket
LAERE (o+=%nn)
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— BB = ARk — R = SRR A
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BRI AIR T o AE AR TE, B EREET
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. Change the verbs in the following sentences from simple form

to progressive form, without changing number, person,

voice, tense or mood Example: He looks at the an,
He is looking at the man,

Have you taken your medicine?

He tries his best,

We ought to husry,

’Phe soldiers primed their rifles as the enemy-approached.

He lied to me when he said that he had not swum in the river,

. Change the following sentences to passive voice without

changing number, person, tense, or mood.
Esxample; I exp.ected' the news.

The nmews was expected by me.

. We were waiting for the train,

The body guard accompanied the govermor on atour of the
province,

Do yon know the answer?

. He had saught a basket of fish,

We must prevent the sick child from becoming kworse,

Change the following sentences to questions without changing
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voice, mood, tense, person, or number,
Exemple: The man is sick,

Is the man sick?

Vou ought to send this letter immediately.
Y will do what I have promised.
He does not understand this simple sez;tence,
He believed all that you told him.
He has never come home so late,
Change the tenses of the verbs in the following sentences to
the corresponding perfect form without chahging voice, mood,
ferson, Or m-m:ber,
Example: He looks at jhe picture:
He has looked at the picture,

The man lay under the tree for a long time.

. ‘The apple falls to the ground.

He is studying very diligently,

Who can teach bim Englisi?

We shall leave here at six o’clock.

. Fill in the following blanks, with suitable forms of the

indicated verbs.
{Where necessry supply *‘to” before an infinitive)
Neither John nor I {be) ready to go with you now,

He (stand)under a tall tree when he

(strike) by lightning,

He ought (pleasei when he heard the news.
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4.

S,

He told the student (stand) up:

{irighten) by the dog, the child ran {ery)

to his mother.

6,

7.

w
.

6

7.
8,
S.

10,

ke Jecturer could not help (flatter)by the

(interest) attention of the audience,

I (be) ready to go with you presently.

Fill in the following blanks with suitable prepositions or, con-
junctions.

Example; _ being sick he went to work,

In spite of i)eing sick he went to work,

he has been sick for moré than 2 month, helhas

not attended class,
You must pay close attention idioms if you wish to speak
English well;

he studied very diligently, he did not get a high
grade.
He returned home ___ 'his father’s death,
He worked day and night sending his son to

college,

. I am not acquainted - the new president,

I prefer literature science,
His answer was superior his brother’s
He hurried to the station  he was afraid he might miss his traln,

He studied three weeks to pass the examination,

III, Correct the following sentences,
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11.
12

13.

I do not know that whether you agree with me.
I shall build 2 new home until I save enough money:

May I lend your book if I return it tomorrow?

. I will hope to success in my efforts,

Sometimes you act likely a very stupid person,

No sooner the robber entered the house the ewner wokeup.
I was ever in Peiping, but I stayed no longer; for I was éoon
compelled fo return home again, )

The Japan wishes to seize control of the whole Asia.

‘There has no much difference between your answer and mine,
Even he ware paid § 1,000 a month salary he would mot
contented.

As you biting the g.pple, you find that it tastes sweet:

The another reason could be given for their conduc;t.

A people who would rob a copper from a blind’s cup is

contemptible;

IV, Translate into Chinese:

-
. .

@

tn

Straws show which way the wind blows.
Fire is a good servant but a bad master,

I shall hope, if we can agree to dates, to come to you sométime

in September;

Sometimes I was afraid lest I should be charged with
ingratitude.

The rain always made a point of setting in just as he had some

outdoor work to do.
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6. The light struggles dimly through windows darkened by dust,

7. I was pleased with the poor man's friendship for two reasons:
because I knew that he wanted mine, and I knew him to ba
friendly as far as he was able. v

8. 'The stags of meutal comfort fo which they had arrived at this
hour was one wherein their souls seemed fo expand beyend
their skins, spreading their personalities warmly-h through the
Tooms.

V. Choose one of the following subjects and write a paragraph not

more than fifty words.

1. A Descriptions e My Mother ’ s Portrait.

2. Tell one Chinese Custom,

3, Mv Favorite Game,

wm 2
I A,1. Have you been taking wyour medicine?

2, He is trying his best.

3. YVe ought to he hurrying,

4, 'The soldiers were priming their rifles as the enemy
was approaching:

§. He was lying to me when he was raying that he

had not been sx.vimming in the river,

B, 1. The train was being walted by us.

2. 'The governor was accompanied by the body guard onm
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a tour of the province,
Is the answer known to youw
A basket of fish had been bought by him,

The sick child must prevented from becoming worse.
Ought you to send the letter immediately?

Will T do what 7I have promised?
Hoes he not understand the simple sentence?
Did he belive all what you told him?

Has he never come home solate.
The man ‘had lain under the tree for a long time.

The apple has fallen to the ground,
He has been studying very diligently.
AVho can have tought him English?

We shall have left here at (or before} six o’clock.

Weither John nor I am ready to go with you.

He stood under a tall tree when he was stricken by
lightning,

He ought to please when he heard the news.

He told the student to stand up..

Frightened by the dog, the child ran crying to his
mother,

The lecturer could not help flattering by the intere-
sted attention of the audience.

I am ready to go with you presently,
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8
B: 1; Because he has been sick for more than a month, he
has not attended class;
2. <you must pay more attention to idioms if you wish
to speak English well,
3. ‘Though he studied very diligently, he did not get a
high grade.
4. He returned home for his father’s death,
. He worked day and might with the aim of sending
his son to college.
6. I am not aecquainted with the new president,
7. 1 prefer literature and science.
8. His answer was superior to his brother’s..
g. He hwried to the station for he was afraid he might
miss his train.
10. He studjed for three weeﬁs to pass the examination.
II{. 1, I do not kmow whéther you agree with me.
2. I shall ‘not bnild a new home until I save enough
money.
3, May I barrow your book I shall return it to morrow?
4. X shall hope to success in my efforts,
5, Sometimes you act like a very stupid personm.
6. No sooner the robber entered the house thau the
owner woke up.
7. I was ever in Peiping, but I stayed not loug; for

I was soon complelled to return home again.
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10.

11.
12,
13,

o T AT % S S TR,
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Japan wishes to seize control of the whole Asia,

There is no much difference between your answer and

mine,

Even when he was paid $ 1000 a month|he would

not content,

As you biting the apple, you find that, is taste sweet,
The other reason could be given or their conduct,
A people who robs copper from a blind’s cup is com-

temptible.

ERRAR ARG,

KRR BB R TR R—EFNEA.

B E B AR, RAFE A B IBE R
HNBRRRYI BERTERRODES,

FREREH B 2 R A A — R ST E B,
R E AT B e LIRS T,

BB ARKRL, A AR B SR AENRERAA
WSRO ERT R RS,

- (BRI PTEEN LR B R B~ REGR, £

B S SRUEERI R F DS, (B T B
BB,

B 2 B E-H

T MEREAD B AA REEn S EsAm e,
“1V.(2).”
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I, BESHER

x+ptat1=0,
x=y+z-1=0,
;c+;-’y+42+8=0
Solve the system of eguations:i—
x4y tzt1=0,0x~y+z~1=0,
242y +4z+8=0.
I HERESEE A E Y
Prove the binomial theorem by mathema}ical induction,
Ul BUEBNERESHY, BRETRD (MEERNEE) Bey
Find the locus of the middle points of rectangles in a

given triangle,

IV, FATIRRR R dsslirErEes:
(1) spals,  (2) SUEEEEAE, (3) 485, (4) #iDg,
(5) TEE:,
State the definitions of the fo!lowing~ terms for a comic
(1) centre, (2) conjugate diameters, (3) focus,

(4) asymptotes, (5) vertex,
V. BAEX
3sinf—=sin3f=4,
% g @E=m

HE  RERAD SR AN R REyim VI
VI, MRS MR A
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Discuss the convergence and the non-convergence of a

geometrical series,

VII. R, &2 &5 00 o5 BHRR
24 Pt Pox® 4 Pyl + Px+ Py=0
Z4#, @Y
1+ )1+ o) (1 @)1+ e M) (1+ o) = (1~
Pyt P )+ (Py— Pyt P)?

Let o, gy &g, é, o5 be the roots of the equation
a8+ Pyttt Poi® o+ Pga®* + Pz Py=0, show that
1+ W) 1+ e (1+ o1+ o) (14 e,f)
=(1=Py+ P )+ (Pr— Pt P)?

VIL AR=EEEARENEAEILEE RS
Show that any circle or thogonl- two fixed circles always

passes through two fixed points,

Xy =N 25 X—Zy __JT¥r _ E—Z;
A4 1N 7y N 1y Ty

X, B

(W ot Fo®=1, A u? Lu,=1)
SRR ISR BEEA , L R AR NS
b A=A 11 I: .
1
sinf

d=% | y1—% uy s

Zy—2g 'R kN
Show that the shortest distance between the two skew

lines

FeXy Y= __ Z=Ey X=Xz Y _ Z—2
A 1y A 1y vy
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is (7 +ut+oi=1, 4'+u+v7=1)

X=Xy 4, 2
1

Nl e R L

#1™ 2 L5 L]

where 6 is the angles between the two lines.
X. B A+BiyC=180°, 3

‘cot 4 cot Bicot Beot C4 cot € cot A=1.

- B o2 BRE-@

B
I RESHER
24+ Y 2t 1m0 . (1)
Kom Jfrz~—12=0: (2)
x+2y+4z+8=0 (3)

. (1)—(2), 2y-42=0, .%gy=-—1,

A (2),(3), £

fx+z=0 (4)
\z+4246=0 5)
B (4), z=-—x
TRA (5), —3z+6=0. .. x=m2, . z=—2,

% (1),(2),(3) ZH/MBE x=2, y==1, r=-2,
I, m&gﬁ&%ﬂﬁﬁeﬁm:ﬁzm.

. THEHZAR
(a-+8)P=am4-C P a" 15+ C 0" 353 e 4 Cp @™ P or Jpusiioen (1)
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» R 1,2 BEATHRERSR (1) Rax (1) 2
(a+5) .22 |
(a+5)PH1=gn*1 L OB g"h+ Ca;j AR g P, §a1x“”+ 157 ,*.). -
| (2

1 + Cl‘il‘ T c®,_y
\

BAR 0% =C"*
R (2) RS (1) RebZ # DL 2+ 1%, 8 (1) REHEE »
BERRIR S, AR RS #+ 1 BEIREESE 4 # 5 1,2 BB (1) R
St 8% 2 £ 3,4 5 BEIR R ST S AR (1) HBHE K.
1T, BRI e ST, SR g b (N AR A 2050 FI LS
g4, 3 OOR BE=5E.4

Y R(b,c)
! WE; 0,0,R P (0,0),
i
! (a,0),(8,0) F5R.MNSP
N A\S SPBIY, P BB
1
1 MS, TN Zzigy 18
H Q o] ry
M NN o) s, B 488
(kL) (a—F ";6 ) B2), (et “';5 J0). IR MS 2T
BB
z—Fk _
a—o ¢ .
a—k 3 -k k_b_
® ckxt(ak—ab)y—ck*=0 (1)
x—atk a;[’
T TN 2HRRE ==
k—atl 5 k._b-.

& bckx+ (ab’.—abk)y-—abck U7 Iy 7) LI FOPRRUNA ) T
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(1) X&5+(2), 28ckx— 280k~ abch+ ackt=0

26k + ab—ak

i 1] = 55 (3)

RA (1), TRy, & y=~§i~. (1)

(3),(4) BB P ZWiBh -2 T 572X (parametric equations): £
(4) 45"*:‘2&%’ RA (3), BiB% & T

287 4 a5 200y
P

<

26

i,  2ex4(20—48)y—ae=0

S P ZHHzhER.
V. R TFARA RIS B % «
(1) i, (JGEE, (DS, (DWHDSR, ().

Z. (1) SRl PO S Ik —T, SRPEEMET S FZ L)
jiiny s cLi
(2) BLoRSZEE 4, BER dyy BR dy BTZIEMAEE
£ 42 BUESy, Bl dy, dy HRSILIEL.,
(3) {EBEK i1, TR By P BN Z N 4,
B P SRR I W A
(4) ?mﬁﬁ%%ﬁ:ﬁm&ﬁﬁﬁﬁ*ﬂ@iﬁﬁlﬁo
(5) TEE RIS (Principal axis) Lz,
V. RABR 3sinl—sin =4,
: 3 sinfm—sin 30=3 sin f— sin(204.0)
= 3 sin #— (sin 20cosf + cos 20sind)

= 3 sin 0— [ 2sin fcos*0+ {sin fros® O— gin?f) 1
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= 3 sin §— 3 sin fccs’0 +sin®d

= 3 sin §{1— ces® §) -+sin®f

= 3 sin §-sin® §+sin’f

= 4 sin® =4+ X

o osin? =1, .. sin =1 IR SR, #A5).

o O=sinTt 1 =% +2ur, B 5B,
&k % 3 FOSa -1
B %
VI HRRAE R E IR,
1 FHEFIEE atar+ar® ettt

BT WS S u'-_-%‘)_'
% » BEPKEE
(A) FHr 2@EHER 1, A im *=0
Hm Sy =M =afl—r,
1—x
BB AR
(B) Hr ZHEES 1, RSN
{a) :‘é‘- r=1 QA QA @ reresroasrnconernnns-
(b) %r:—l Q== QA G s ovorasnecasremsnn V

I (o), ZADENSER, FE (6) LA IR IRk #Fo
(C) F r ZBH{HEFSS 1, Y lim r=c0

1lim S, =1im = lim #(1 —|-r+13+«..........)

a{l—37)
l—1
i =
IR AR
VILEE ¢ qs Ghpy Cisy Gy, O s BHER
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254 Pt 4 Pyx® + Paa’ 4 Pyx+ Ps=0
ZiE.RH
(14 o 2) (4 o) (14 o) (1 @ d) L+ adj=(1—Py+Py7
+{(Py—= Pyt Ps)%.
B : &R-FERPERE
Slx)=2+ P2t + Py’ + P24 Pix+ Py=0
ZRZEHMEL . KB
y=2+1 (1-4 )
F#)=0
Bl 2. £ (4), =% 3-1LMRAS(x)=0,F= (y—1)°
Y=L+ Pry—1)*£P; (y—1) YI=1+Py—1DxEPo/3—1
+P;=0, »
£y/7=1 [ v+ (Pa—2)p+ =Py +P) 1 =—F +(2Py— Py
—~(Py=P3+Ps).
FRES SRR BRI E—RRI TR (AEEERT

m,
P ICD XAl S [(Q=P.+P)+ (PI_PBL*_P{)):] =0
Rﬂﬁ}?f'ﬁ%aﬁ%ﬁ: Chyy Oigy Cimy Cigy as B f(x) =0 Zi&, hind

b agd, 14 ae, 14 oty 14 af, 1+ ot B5 ¢ () =0 Z&.
8 (1 ) (14 %) (1 @ 5?) (1+ ) (1+ o) B4 () =0
2 B IR, 8%

A+ a0+ e 1+ a1+ ad) (i+af)=0-F
B PP =P Py)c
vIIL AR HEARKH EE, BB RE.
BR:®C 24P+ D+ Eyp+ Fr=05
Cpt B4+ Dyx+ Eay+Fi=0
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BEEZHERS 2+ +Dx+Ey+F=0

| ZHLER C1,Cy R
Fo IO o Y SRS ) - ERR R — (1)
DaD+EE=2F,—2F=(. . (2)

B (1), (VB D,E,F ZHRNAESHENRRDE DEF
2 BEEAR DB, F »—3t7dtil,ln  E=kD+k; ,
F=kD+k,,
Lo, Blrkas s BB
RRE C,,CHERZHE—ER
22+ 37k Dt (RD+Fy) y+ (8D +f3) =0

3 D BEA D BEME DD, R

AP 4IE 4D m (BD AR g4 (B’ £ hg) =0 veerees (3)

A FIP 4 D A (B ey ) b (Ro D 4 fig) =0 wonnene (4)
(3)=(4), B (D'~ D" )x4 (D' = D"*Voey 4 (D'~ D" ) Ey=0,

KAy Fla=0, woree . (5) :

(5) M B—ETIE, (3), (5) ZAMRR (4), (5) ZAM.
18 3) , (5) ESHTHTBE AR, FKE (3) R (5) T4
SRELELE (3),430 (3) RIS (5)HRZ AR, MERTE
f— E%BIETR, R C1,C BRI EERNE—5
Hi.

IX, 5% ";‘”1 O e W s W e WO ot SO

1 u &1 2y Us Uy
Aot =1, AP ul b wi=1)
BRERGTER, 0 S AN, BECERNNTEEES
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Hy—Xn 4 % 1
d=x | 71—% uy, Ha zm
212 Uy Ty !}

B 3 (5005) BP1, (negem) B 5. BRHZEFIERE
T2 A LR, B 2P AT L 2R IR L
B> F R (Direction cosines), B A+mmtun=0

2 ugmtvgn=0

N { m _ 7

BTyl Uile—Tpdy | Agg—ley
d=i{xy~x;) (31—~ ye ) +1(2—2,)

e —rata)a (a—y o dy—wady) o {z3—7s){Ayra—tyn

V 3w —ugen)®

E2 b2 ] Xy v } 1
=& | 31— ”1 2 sin 8
;
Ly=—7g 41 Ty :

. X A+B4+C=180°, &
) cot A cot B-i;cot Bcot C+cot C oot A=0.
B:H A+B+C=180°
A+B=180°--C,
cot {A-+B)=cot{180°~C),

cotAcotB—1

= e=cof
cotB+cotd cotC

cotAcotB~1==—cotBeotC—cotCcotA,

.*. cotAcotB+cotBeotC+-cotCeotA 21,

L 54 & &
R RERFAD BRGUGEIRI R AR RN B

"5((2)”
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1. Ra BNEHEHERALZN, BISHZM,
. R ABC BRERAZEESANE, PR BC H8 LiEE—8, R
g PA=PB+PC
mABR
3x4-2 x—5 x=—3 =0
Bz, PF—-1 -z
4. B o.s BEERRSHERY, RE
(a+8)(aP+5%)<{a*+4%)?
LA ’
(a) sin (180° 4 .4)—cos (90°+A4)

. 2
(®) cosZdt—rgumgs

B B T
(m %)
B ABCwr K 8 1 3B BTG ot A (ERAE AC o AH,

PEMAEAE 4ABC-HE PR
HEABRAZDDSRESHENA
ZHe
SHBZZRHIEE (»—2) @, BE=R
ERBZNE 2 1t &5

B LAF¥ [ Bt fR=2 (2—2)

N xt. A
TR 2 M= La+ Lo+ LA+ LE
=(2rt, £— L A) +2rt. f— L B) oo + (21t £
—LA&) ’
=2urt, f— (L A+ [ B+ LCAwnt LK)

=2urt, fi=2{n~2)1t.£.
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=d4rt. £
B BYARZRER 2(2—2) 1t &, A2 ISRt 4

2. i OO0, NEEB=AIEABCBCER RAL—BP:
HBR: PA=PR4PC. .
B ERPCEMAHCH=BP 4
LACH =180~ / 4
CP=/ARP.
© AB=AC
CM=BP

S ADABPe2NACH

o AM=A4P

LAMP=/ AP }—60°

L PAM =180~ / AN P — LAPM:GOZ’: LAMP,
‘ CSAP=PI

BPM=PC+CH=PC+PB
~AP=PC+PB Q.E.D.
= 3x+2 _ x—~5 =x-—3
3. & a34x 231 22— 0.
3x4-2 x—5 X3 0.

2@+ EFDE—1) xa—1)
(3242) (2~—1)~ (#—5)x—(x~3) (x+1) =0,
3% 22?5 2% 4 0% J 30,
224 6x41=0
Sx=—=3 2/,
B BRI A e (2 +1) (2~1) 2R, RS
RBRZH.
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B (a+8) (P48~ (a+5)
== - b 2B 035~ ot bt —20% 53
=ab(a~—2ab+2)
=ab(a—b)?
2 SRBIEY RSB,
Fa=t5,.'.(a—5)*>0
A E @ 5)— (2P + Y =abla—56)">0
cat8) (a5 +85)>(a*+6°)7

(a) Sin(180°-+.4)—Cos{90°+4)
= —Sing — (—Sind )=0,

2 —Cpcd 4 Sind 2
{b) Cos 24+ W—COS 4 —Sin® g+ T
=1—2 Sin®4 +2 Sin®4

=1,

PRER A S (SRTEEAA)
EERERAN ST A DS
BREEARZA £ £ WARREINEI R ? MR IS
A7 7 (RRERZ B B8 A RAA45)
If the earth atiracts the moon with a force ¥, does the
mbon also att;act the earth? If so, with what force? (The
mass of the earth is about 80 times that of the moon).

AR —FUER T B DR MR B, HER 2

" Describe an experimental method to determine the center of

gravity of a plate. Explain,
BEEE A A RSB
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Give three examples each in which friction is (1) advautageous,
(2) disadvantageous,

WE—RBAEDE ARSI T, RPZE (REED
=1033 35/, WK EBE=1/%LF)

A bubble of gas released at the bhottom of a lake increases
to 11 times its original volume when it rises to the surface,
How deep is the lake? (Atmospheric pressure

=1033 gm.J/em?,; density of Mke=1 gm.fc.c.).

H 40°C 27k 950 3, MFARA—10°C ZRETRERERES
10°C{;RZ e FAS 0.5)

How many grams of ice at—10°C should be added to 956
grams of water at 40°C so that the temperature of the
Jesulting liguid is 10°C? (Specific heat of ice=:0.5)
RYPZEAZHPFREIEAZE L, EBRZ BN SRS,
_'l‘he handle of a vibrating tuning fork is (1) held by hand,
{2) placed on table. In which case is the sound louder?
Explaini

BRI Rt ft

State the laws of reflection and refraction?
EaRuR ez ama iy

Explain the action of a magnet on iron.

BB RREIS, W R UT T

*Why the filament of an electric lamp becomes hot and i)right

while the lamp cord not?
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i.

II.

WL A RYPEA SR

B— HIREE] AR, MEPEB AL, A BB g g ek

B F =R AR

P ARBERRZH

M =3 R

M= BRI

D=HuERIE B R Z FEHE
B — SRR SR R EAT
ST R R 2 2 BRI

'y i .
2= 202
F=G,
P

Fr=6, md-;n’

. F=Fr
EARERDRIZHHEmER

E— SR LEI8T 4.8, BLHREE B 4T,

FH— A ST T, MERMEER RS, TRRE
180 T R B DA AR AR AT R, R DT A48T,
¥4, T DA GRS SRR » RIS IR R, FOSRZ TR
i, EEEREE O .

IIX, B— (A)EER b ZERE—

(1) BETEE (2) FUBEE () KUEFEERE

E¥EE. )

(B) BEVRM I 24 Tk —

(1) momplhzsis, (2) XEDRRRY, (3) R
RES S S ENREAN,
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IV, B— 3 =Pk
=i A=W 6
v=SR BV R85
e WkEHE
P REES
&y Boyle’s 34t
B =y
W = g
d= (1033%X11—1033) cm
=10330 35
V. B— B S kewi
m RZRR (A
t o RBURZIERIEE (ISBRE)
5o kZmingE
ty  JRZIDBEE
my IRZER(EBEAL)
R AKSER —10% 512 0° APHEZHBES
Hy  angsy (t=1;) 03X 0.5(0%3-10%) =5 cals
Iy TZIKKE 0°C 2 10°C iB 2 BRS
Hy 5,(10°C~0°C)=10m; cals
THEIER B a2 F S
Hy m(fy—=t)= 950 3 (40°Cw10°C)

28500 cals
W ARBRESL, 15 R,

o HyRH,  H,
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)| Sy +10m, 28502
o 9y 28500
15

=1900 ¥

VI B— REBZEXBLEZELLZSEA

FERE R BIETAE LS 2 ZE S i,

VIL [B— (A) R§VE#:— SHASARNEASEERZEN, L

=H R AT,

(B) FistEfi— MUNRRESRATRGS R, £
—FHN; ERSAZERSRRYAZEL LS
BB S — RN 1 2 S L B A S = T
PHBZ 2 b

VI (B— BWEZNE (R SHE) G800, FORE2msTm

BRIEERYE B2 —300E S 1 (% VN 8) .28
A2V N 8% S 5]) ﬂﬁﬁ%ﬁ,&#ﬁﬁz N.S
(SN EH A% 5]

X B BRVE LIBERERZ S, S EhEk, A

3.

. MRS RGE, R Ry
2B

.tk 2
BT FANET, RV%RmZ: .
a S bIEFRRERERAENZRE o A—maE
SBIIEZ A,
FASHZ MRS IR S U BRRE :
a. RS b.TEREE o MBS dBEESE e Zk
RETFAI B2 P BRI L 4R -
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a.Ca0cl, b.N2,SO; c.CuNy,  d.KSCN
e.CH,-CO-CHy.

4. HRETHHHZMLEK,
= EEED  b.ARMSE o.M 4.puinE
e RHE
B AT R R LR, R BN = AR .
Rl EATE ? S RIEE IR P2 45 Tl
R Z R LRSS,
RECEREZEN, B4 RIZ,
THSLERFZ B, AU ERABZ.

'
Ww e = o

18.
* ERTESRIG 20° R 750mm RHWEZEBET ?

2.

o BEISUAMEEREE.  b.iE () BHSZEMRETEE,
c. i1 () BB Z BB DRSS IRE
£ 9005 FIEELFEIRE 10 MDA 2R, ML

EFR Ce=40 (I=35,5, C=12 H=1,

WILKRBLERE
Table physical state at'compound forme:d
raom temperaturi :
Flemeant color and ordinary pre-with an alkali
ssure
Fluorine | white-yellow gas - Cal7y
Chlorine | greenish-yellow gas Nacl
Bromine red liguid NaB,
Yodine violet . solid Nal, .

silent discharge

a, 30y<—205.

b. Oy+S—>S0,
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c. CaFyt+H,SO—>CaSO+2HF.
a, H,S0,+Ba——> | BaSO,+2Hcl,
e, CaCoa+2H,0—>C.H.+Ca(0OH ),

a, CaOcl, EHE Bleaching Powder.

b, Na,S0; TRTEEER Sodium sulphite

c. C.H, BAER Acet'yléne

d. XKSCn. - bl Potessium thio cyanate
e, CH;-CO-CH,. R acetone,

a, K, Cr0,

b, BiOcl

c.  KASO,),12H,0
d. . NuCOp10H,0
e. C.H,COOH.

1. Ilinium ¢l
2, Hafnium, Hf
3. i Rhbenium Re.

Petroleum is a dark colored liguid found stored in the earth
in certain localitros, Many useful products are obtained from:
it, such as nephthas, I;eros;ene, fubricating oils, vaseline and:
paraffin,

Phe most impostant industrial uses of sulphuric acid are -
consumed in the refining of petroleum; in the geauing of
scale from iron and stett steel; in the manufacture of alum,
~nitric acid, hydrochioric acid and other compound; in the -

making of a cell} and in the support of explosives,
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8. Types of chemical reactions:
1. Direct combination (Synthesis)
2H,+0.—>2H,0
2, Simple Decomposition
AN
2K clO0y—>2Kcl+ 30y
3. Substitution (Displacement)
Zo4 HySO—~—>ZnS0+Hy }
4. Double Decomposition
2N o+ H . S0;—> N 53 SO+ 2Hcl.
5. oxidation
2H g+ 0y—>2HgO
6. Reduction
CO;+C—>2C0.
AN
9. a. 2Nacl4+HaSO—>NaySO,+2Hcl,
b. Na,§0,+2C —iNa,S+ 2C0,
;:‘ NapS+CoC 0y —>(CaS+Na,00;) black ash-

10. Ca COy+2HCI—>Ca Cly+ H;0+Coq
40412-4-3X16 22.4
10x 20
100

.. The Volume of CO, evolved under the
Standered Conditions

—_ 22.4X9
40-+12+48

__ 201.6

100

=2.02 liter
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il T X &

»~The volume of CO, evolved under the given Conditions.

760 x 273420

=2.02 X

=2,19 liter,
i%g{. /\%ﬁ%‘&%ﬁ (=-F=AR)

HREES AR AR S B S il
[2P(7.8,)
FRTIIA4R:
A 94 BUGMEASH C.EME D.ERRE E ik
Define the following terms:
A. Parasitism B, Parthenogenesis C, Metamorphosis
D. Alternation of Generation E, Symbiosis,
HOREHBM  AIZERT
How many phyla is the plant kingdom divided?
What are the essential ¢haracteristics of each phylum?
ffR=EsZe MERTAR
What is Binary-division? and Sporeformation?
P & iU e il
State briefly the r?production of Pteridophyta,
SR G 2R
Compare the respiration of animals and green plants.
IRREEAZR
What is Reduction division?
PUEEA:
A EFRIBT B 22ERAME C RAAE
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10

11

12

13

14

Distinguish the following:

A. Seed and Spore B, Complete flower and perfect flower

C. Pod and Sx;h‘gua

SR AER A Zh SRR

Explain Analogy and Homology with examples,

A RR LA BE SR LA IL RS R

Give equations to show the processes of synthesis of carbohydrates
in green plants,

AR AL}

What is Lichen?

BT AA TH AR

What is the distinction between Gamete and Zygote?

AR S M ZER

State the difference betwcen Amnabolism and Katabolism,

1 AT BIAE T RS TN B s

Draw figures to illustrate the structure of the Stem of Dicotylodem
and Monocotyledem,

LEET

What is {fertilization?

IO Ryt 2 el i

State the fundamental stages in embryonic éevelopment of

animals,

£ 8 &
(B %)

A HE RREPEIREEE
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%]
.

TN

B A AR B IR, NEETHREERER
utoio

C.H2ME A TENBIREIZ BN~ MR ANESS £
KR, WM .

D EREER REME-RE=E.

EJee REPIEREME,

A, FERALMM (Thallophyta 4EAR.2EFEZ AL SMER.

B, FEMHM (Bryophyta) HERSHRTFS Y, EE?%B:R&%
IR,

C. X B (Pteridophyta ) HHE LB . E?ﬁtﬁiﬂﬂﬂ?ﬂtﬁﬂ?ﬂ
ME&R.

D, FBFHitHf (Spermadophyta )R, %, I B4 UL TR
BE RTERARSFEY,

A TESE SSERRE—-REGEIESEERETE,. &
AR SRR, B RS, ERETEE
BTRERFEHGEN—ER.

B. TR ER—MENNATRE. SERETEERTZN
RAYIBEF 2T, SR TR~ EEBRE— AR, 2
BT AR H EIIL R RS R TR,

IR BRI F:

S i'iitt%s———» 5\,

BFE—T

D815 DL S ST, A S, B A DL
FRTEF, SRR O TR MR, LEEN
PR T SRR, AR R Y S BRI, o IS
IR AR AR, _

RO A2 ML — B AR, WS e
CHUBTE B T3 kAR I (Photosynthesis), W ATRE %84k
TIPS T TPRAE AT A TR D, TR e
15 ST B TP B R B S I RSE & TR T B M
PR U A= AR ALY |, S8 TR AT
Wi,
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6. ﬁ'ﬁ#‘ﬁﬁﬂﬂﬂﬁ%&ﬁﬁi&ﬁ%mwu& EP B2 ERNAREES
- REEARESEL
7. A, A .

o BT AW ETIMEATIRZRREASET.

b, BT AESRERSRREE , J IR TR T A
ZHEERET. ’
B,
a SAYE BAY IS SN,
b. BN BB R M AR,
C.
a EE  BFOPHERREL.
b, fAE EEPEAERL.

8. ENEEAYIIESBEHARG. M ibe S RER R T AR, WM TIE
A e B R R A MR TE AR BRI A, B
TS, LR MR I LM M e T2 JB AR DL A Ry
HISLIEHE R 5, AR 3l sl 2.3 IR R R 2R E AT e
E5HE LA I R AR S8 S I R B R R

9. COy+-Hy,0-—>H,C O,
HyCO—>HCHO+0,
6(HCHO) —>CH 1.0,
- X (CoH 130, )—>(C H1405) X + X H 0
fscoﬂ+ 6H 0 —>CyH,,0,+ 60,
l 6C0s +5H,0 —>CgHy0, +605
10, B EEANRZ KAWL L.

1. —EaREn—ENANRA I, RIMET, WEETA%E
PR —~ B, UM AT

12, MBASHRRMIEA (metabolism) tpBZERIFS, RIEE %ﬂﬁé
B AT b,
SRR RRGMEA R 2RSS, RIBRETS ARSI
ik,
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13, EESGFHEZBAR, ARSRTFHEZRER.

33 SRR A A — R R e T A—2 .
15. ACSEED EERISAR —. '
BSEZAE SRz, BREESENZENSSE,

B S Y .
CHAH SHISHZSER, BIBBUNERT, A,
DIETEY DTSN, HASE, BERE KA, £
PUNEI, FERIRETE , SRR,

ERREELEER BR2ADEENSZERA , SRR
o

P EERGEZIER  S=IRHEZ R IS (mesoblast or mesod-
erm ) B 8IE (Body Cavity):ZJEK. )
GEVSTER TRERFERIZ% , B2 bR SR —
5, MiA T — BRI EE (medullary Gxoove) BIE, FEyZER,
HASREERELY SRI4ES4REDhEREER.
LIAEamE sy IsREE, DA RS, 5
PSR AR A 2 B I TR B A & R

RS ABERE (SF4RA)

A S TSR R AR = ) T=(4))
BEER  (ERESE)

—, R T ARZ B

=, BRI

=, HRASSERRREEENTRAEE

AEER  (SEE)

—, PR, 5 BRI B2 T,
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=, (1) IESAEERDRIEEILHRE.

(2) MEL RS M2 BE,
() mBLEFI4AT

(1) Kik¥% magna corta
(2) BHIESrMiy Peace of Westphaha
(3) EEIE Mercautilism
(4) TBHIEE ancient Regime
(5) #hiZ[% Holy alliance
(6) LRHIFST Seven Weeks War

B 2
B E

ThEE R

(—) [B]: Btz B, EXRmy, RIEEmR
=, REBERRE BB GRS, SAHERE BE UL, &
MER, SHBFTERE R, TR RIS I.T S RAT,
AURHEE. ALERHRLE BERTRAD, TR ZER
SR SR AL, DIRZ I, BRKR, BESSRUIZE, B3R
BT ER, R RREL, A SN I, SR B B R R
BT T RN, AR TR, AR S ik, 2
BERDG R, SRR, (AR, I, Eh
B2, DRERWE, BN R,

(=) [B1 ER4EBFEN,FREERZ, L=
FTFHAKBER T AREGR AT ARE FIf LR THE.®
FEAT=N, HHR—E, BoEATE—. ARTHB R, A
R HRLERZETABKHARE—ATAABK, BHRE—A.
SEASH, HRE—AJOR RS T, A IR SRS
a0, MYMEESEIE, DICERS g, BRRATNBEEY. BRD
5 SR wTE, TR T, SR SRR, KR, .
WS, SRERIRH—ERE-LER, &2, HREREM, %
B—F, BEREANR, SER%F.
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(=) [¥F] BRELZEEER,DEZM: D (1) RHmS
ZEE, QYR MR B 88, (3 VR R ZATRETS
8. EEEET U ﬁiﬁﬁ%’éaﬁﬂ@;ﬁﬁ&%{“ R PRER R,
ERHEN, mﬁ&ﬁﬁgliﬁﬂﬁﬁﬁzﬂi BB A2 155,
mﬁé&{%ﬁZB%ﬁ‘ﬂho BRUBREBESHREXFREZER, &
HRAEHZRY, BHREAFEEE. EF*ZQ@E”&%}‘@&,
Wk DR ﬁ%ﬁﬁ%ﬂ@%2ﬁ$a5ﬁ§?§¥23?
EEHERZLH, Eﬁéﬁ%j‘ﬁ%ﬁﬁﬁq—%ﬁig‘o iﬁﬁﬂxﬁﬁﬁ%
B4R, AYEEE, WANRERGEE, “ﬁaﬂi—vﬂ’:ﬁéi.
B, {g3tassy, BF&ZZ&E@&%

s\ W om

(=) [B] HENEAERGEESNE, mER =i
2, E B RS W TR 1D, B BRSSP S8, I BHA RS
HIREZ T, #EonEHTRETE, B BT B AR, B
SRR BHR, WIRF, Z5HgESafs AR 2R, KOS,
BERE, MRS EEE D, AR, B AR, B AER
IR B, S AR B EFNZE, EEHEEER
Hh, g;cme,, HERREDE, BL282, BELNES Bk
77, B, HME SRR, T R R, S BT
ﬂ,ut;s:m,é;rmszﬁm 5 I R: ‘
(1) RIBEHEZH, RIS, TRERE, 5 05, Elgs
BERY, AT, BEEH,
(2) BWEHAGRS, B UG MRS RN 2EE
%12 h AL H,
(3) -l‘lﬁiit’rﬂﬂf;}‘é,m&ﬂ”éj\ﬁ BRIEE TR 5, BERAR
2. R REAr R
<4mja Bi%, ﬁ@ﬁmmza
(=)
(1 [B1: #EEEREF=M@:
(A) SEEDIT.H%w s, BREMERER, BARES
2R, REE RS BE, ETERER SRS, ]
(B) . JEARMERPNIL, 4R, SRERZ RT3
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SIS DB,
(C) HEDE, BERTEZRE.

(2) [E] TRERZEEQHAE:

(A) BRERSHERILBYE, “EERTABBESE
52 BIR, FEm TR AT BN Z TR BE.

(B) WTLREEATHEM, BILEERE.

(C)  TAEMEEEN, TR,

(DY T ART{ER RN & mmE R, S e,

(B) TAESUERE,EHEE.

(F) WS, aEg, DEM, SHE, RS9
BESiEZRE.
(=)

(1) [B1 w1215 4, ERZEERRERSE ERE
BT S, R AR SRR M E LR, S EET,. B
IR AWML AREE.

(2) [B1 SmEss SmRlk,EEERem Eank
BRI, AR, SRR B , B R U — BTG
LER, TEFEE Y, B4, RIRTTERRITHE, SRR A0
B A B BT, IR TR AR AT
C(3) [B1 BIZSAE, SER N, YSEBANMHE
&1, R ERTRERRRS AT, KEAENENEE, L5
TBEEARE,

(4) (B8] PRREHERTRE (- m—A T fEi8)
DA B, SE R R I S IE , R B, BRI B e,

(5) [E]1 FeERAnSHRFEDNASFL, 5885
BISAEZ AR, AN BIRREEY, BETHSE5H
3, TR AN ey 2 A , B S MU P UG B DA AR TR
IR SRR AL B B R B B

i A B E

EHABRAN SNBSS REE RN =T =) ]
AEME  (EESE)
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(—)PEES L2MaES, BB L2ReTRAS AR SIEE
BERTIMAELZEE,
()RR, RSP A AR R AT HE.
(Z) BRI F TS REZ, B AT, MR H T,
SHE PR (L)
{(—)WHFHABWBARRS (V24T (ESEEERERER
ZEEE  (3)EHRERD 2RI,
(=) (1) BFEERE S, Y TEEREREE RS
-z
(2) FRzETNRETRAFLLATRINIRE B2
(2) RELAFNZLE BB RTE
(1) B24itii{ manchester
(2) TR alaska
(3) E#hfiE palestine
(4) BITHEL capetown
(5) Kehr amgora '
(6) ¥JF aden

AN C 1 S S

EE LRIERE.

CRR AR R L 5.

BB RRPRSEEANSEEGEZ

R PSERIESENELINE, BT RS SHEN,
WH  EEKLEALE ATEUREEETSEEE.
R A 5 i e oY

Pl AR R A SR A R IR E S PR A
3, i

K LA e,

L SHAMEEREPO T RS , TR
KRES Mo ‘
it RN TR e SR 2 R Bk,

¥R ENRIE ORI R .

B REE S Z XSGR IUAS , WRHARER
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i

B SERE LR EE,

. BN RS SR, S A RS LI, B N,

EIFEQ:‘;‘;’E&HE!(H%,%, KB A HE

. PEAEEER, RESES, Z0EGIH  FEREEL. F

¥ A%, SRS R R D LR e , 5 B A DR R
B, T,

o EH oW | O E

(8)fETEHE

FW FERERG RN S ERTUR.

FE“‘E?K. AEERM, MRS, R AR ERAR R

T B B, DT A 2 TLE jﬁ%%@uﬁﬁﬁ

zw&mo

EEEE %Eﬂﬁ,éﬂi@,%%f,%ﬁ%‘w‘ﬁiﬁmﬁé’ﬁﬁi‘
—%’&‘?ﬁ:‘ﬂéz,éﬂ’:, rb:z&’}t;i_:gn

PHEEER BRI MAEE E R
P B, ViR h AN S ZH{EEEARTS

BT ARG R e B LR, ¥

B TR E R E R

(B)fETME
SEGR TR B Bl £ FRAL S TR TR
MRS EkE.&, SRAEESEZHNRIM, B2
I MR El Basutoland 532 AR .
FFREME ARERBE TIHLNERYERT.
RO RRERL.
WEEEHN BB ERRREEE IR RS
Besh e SRIR B T, B S,
(C)FEEME.
REFAFEZHBTN BHENES , RS, ﬁﬁ%&ﬁ!ﬁ
RS =RKIREZ—,
FEER BEERESSIRRE,
(D)EBRME
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2UBEWR, K2 A BRLEEEREER B—, 1%, &%
wE.

(R)FERKHIH .

EAENE AAPREETEATRELI R BT
AEEST AT, ’

i

(1) B EEmSEE =, :
KR HEEE, BERER AT ES.
ZINE  SRESHEE, M, EREREE, BN -
B, AR R .
BEN  EERERm BIET SRR T,
#.
(2) EBM>EEMIFATE = FHS0, A EEERlL BRI RE
s B, P et SR AT P M R e o, B — R
L,

i

(1) manchester 4% E%ﬁg%%ﬁﬁ%%ﬂﬁgﬁg
%—.a = -

(2) Alaska FIRIT M. FrA SN 2B RIEHER—E
ZVFIR, S, IR,

(3) Palastine BEMFHE, {LREH RS 2R KBREMRE
s, )
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B 4

Teachers’ College, the Jaug Chin University
Matriculation Examination in English
I, Analyze, preferably by diagram, the following sentences:—
(1)To read good books is to learn the best that has been thoughl‘
and said in the world,
(2)The Sailors grew so desperate that they actually meditated
throwiog their captain overboard and setting sail for home,
(3)If the opinion of all the civilised people in the world should be
i Quown, we should probably find that few of them really ap;;roved of
var,

II. ] Trauslate the following passage into Chineses—
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‘There is, in China, a great eagerness to acquire Western learning,
not simply in order to acquire national strength and be able to resist
Western aggression, but because a very large number of people consider
learning a good thing in itself, Tt is traditional in China to place a high
value on knowledge, but in old days the knowledge sought was only
of the classical literature, Nowadays it is generally realized that
Western knowledge is more useful, many students go every year to_
universities in  Furope, and still more to America, to learn science or
economics or law or political theory, These men, when they return to
China, mostly become teachers or civil servants or journalists or politic-
ians, They are rapidly modernizing the Chinese outlook, especially
in the edl;cated classes, -—-Bertrz;nd Russell.

III. 'Write an essay of about, 200 woxds on:
‘‘China and Japan,”
SEIRE (AL
I. Analyze, preferably by diagram, the following sentences,
1. ‘To read good books is to Iearn the best that has been thought

" and said in the world,

pd
. > P
y7.) [~
P -
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2: ‘The sailors grew so desperate that they actually meditated

throwing their captain overboard and setting sail for home,

y Gora el

AR

[

Fuk g i - codise
i
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3. Tf the opinion of all the divilised people in the world should

be known, we should probably find that few of them really

approved of war,

1§58 —@;E@L

II, Transfate ?he following passage into chinese
EFEEREHRMLRONRETE SN TEATAHNE
R EA TORR R ARTUTE PR Bk (B R R S R R B WS
AR BREMYGNRE , £ PRAMBSEGTRESHERE
{454, PRI RMIERE AR FHIELE, SER, ~RAH
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III, 8%

X X R =
LI

I. Analyze, preferably by diagrams the following sentences:
1, The best’that has been thought and said ié the gathered
wisdom of all who have lived and learned before us,
2, Althougiﬁ the chances of putting an end to ‘warfare seem
so small, we must siill try to stop it
3. The task is so gigantic that it seems sometimes impossible
that war will ever cease,
II. Trauslate the following passage into Chinesas~—
R P > 72)

I, write an essay of about 200 words on!

**China and Japan®’
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BB B T — 2 ST A ISt A BN
BEEREE  HoeAs
Bl Rt om
(1) g% 22[1146 —BHPL9 B 11 gz, AR ZA 2 S AR
B,

B o X E
SWEAYR 4, 2 & C, Wik 48 & AC LIERREE 5C 1
D K E,1U DE SIS,
(2) EAPBLE G RISHEEZ BERA=S L2 TR,

L X E

~
Ny
N

(4) B TIFEHFa—
xy+xz=5
Yzt yx==8
zZX4=zy==9
(5) BEBR 2 +ar—20=0 2ZHE 3 B— 2, M 2 & & Z{EFAT?
w2

L Seerinee —THE O By, MBI LS 0 ZISH, &
24241 +4-+6=15, ' -
SEBBBZIEDNE 3, K 12,21 i
18 12, 20 SR PSR A
o RS, 9 R A 223146,
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L A T i, 8B R el m
B =2+ 3 4+ 4=9
A TERIN=2 +1+6=9 .
WA RR R ZEE p—-9=0
< TR 11 R
B 2211146 Prh 2 RHGEHE, 3, RIZETRER 1
- ROz,

I : =0 O05,®0:, 00, HFEIF 4, 8,C;4B,4C, 5 0
L HIGE D Es W DE B
EEi: DE B G0, ZHE:
3B A.B,C fE 0,005, B ca;v. ZEO ST T
i, £
PA=PB=PC,
" P S QABC Z@M.
. LAPB=2/ACB.
1B /£ ABP=}(180°— AAP )



4 ki B S =

=90"—-4-%X2/ ACB
=90°—= /L ACAB.
<. LABP+ [ ACB=90°,
L ABP=/FBD,
t BF £ O0; ZUHR-
" LFBD=/BCD.
<. LBCD+ /[ BCA=90°,
B LDCE=90°,
<. B DE £ 00, ZHE.

Ha% : AdBC, SHEF OU;BC 8 128 ADER AE.
EEF : ABX AC=ADX AE.
1y 4B
LAEB 5L [ ACB SrARIR 48 k.

v [AEB=/ACB
AD £ BC Z&#.
HA4E £ 00 ZE&K.,

. LABE=/ADC=1t/.
B (1),{2) 24T
AABE wadDC,

{0

(2)
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AB . AD
AE AC
B ABXAC=ADXAE,
1% ®
4. BE: Appaz=5 (1)
yat yr=38 (2)
zx+23=9 {3)
(1}={(2), wz—yz=—3 )
(2)+(4), 2x2=6
xz=3 (5)
yz=6 6)
Hi(5): z=2 N
H(6). _y-_—_g. (8)
ROUEBF1W), ZxSsdxe=
2z =z z
18
~—2=f=2
Z’=‘9
=43
=S
z
.—:-__1
=t
H : =2
#=1 (:x:l
=2 & y=2
z=3. lz=3
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2. 224 ax—~25=0
BE_EG«RS.

B od4f==—2z

e f=—25.

LB o=3,8=—2

o a=—(o+f)

=—(3-2)

B: a=1, §=3, 2 taz—25=02=HBE3R—2.
FemMrarERAE=AatE
(1) % asb=c:d,[} a—c:b—d= ¢/ B+ 1 VFTL BRRZ.
(4@4%&2%&;3:,@%&@%)
(2) I FASBBRITEA 5 (Partial fractions):——
(3) BFER #'—22"H4z—4=0 Z—BE 1+ =1, ARLHEX
2 HEZH,
(4) KBTFZEER—
cos A (2sec A+tan A)(sec A —2tan A)=2cos 4 —3tan 4.
(5) RAFHHRR x 2pf— ‘ |
sin z—sin 2z+sin3x =0

= £ (BEMEBRTERR)

(f %)
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5 d
VEFS
. a—c _
&g 6—d  _jETh
Veitd
=24 d—= £
e
528 =0 =
a—c o—d
= € 2
& Oe=d d 2)

o) AR S-=l

e e
J:1] tn ST

a?4-c? c
L Bt R

: g
A @
VETra 4
(2) 3)4A%E, 5
e VD
o—d T
" 3 = 1
2. B T DD ' ®

5 3 _ 4 _Brte
=1 z—=1 ' 24z+1

A +Bx+c _ AP+ Axr 4 A Bl =By Cx=C
2—1 A4zl =1

_(4 +B)¢’+(A—B+C)X+(A—C) eSS
- 20=1
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()R (GBS

3 (A4B)F+(A—B+C)z+(4-C)
P11 ] a°—=1
. A+B=0 4
A B Com0 ervermessesssssmanmsssasess mssossosasssssssocsisss (5
A—-C=3 (6)
(4 (5) & (6)3%
A=+1,B=—1,0=~2,
R4, B,C2Hi(2),43:
3 1 x+2

P g R ]

Tl 2t 2204 An e dem0 ottt (1}
Eedn(1+y/ =D B (1) 21
B v S DHRRBLZRE R
v [a=(14D) 1 [2— (=) 1B)ZER
e at=2aftda—d=[x—(144) ] [2—(1-0) ]
(#—2) '
=[x—(1+)] [ x—(1-9) ]
(x—v/2)=0 ‘
oo x=—(1+7)=0 45 x=141
B x~(1—i)=0 43 x=1—i
% a+y/I=0 3 x=—y3
® z=y/2=0 3 x= %
B —2a0hdr—a=0Z HER (14 P =R
Bl-ikxyZ.
cosA (2secA +-tanA) (secA—2tanA)

2 sinA] f 1—2sinA

+ A/ U ccsA

=cosh (cosA cosA
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_ " 1—2sinA

={2-sinA) ~osA

__(2+sinA) (142sind)
cosA

2cosA —3tanA

3 sinA

=2cosA— oA

__2cos®A—3sinA

] cosA
2= 2sin®A — 3sinA
cosA
_(24sinAY(1— 2sinA)
cosA

.. cosA(2secA-+tand)(secA—2tanA)==2cosA—3tani,
5. [@{: sin 2z=2Sinxcosx
sin 3x=sin(x+2x)
=sin x cos2x+ c0s ¥ 5in 2x
=sin 2 (cos’—sin’z) }cos x-2sin ¥ cos &
=3sin x cos® x —sin’x
=3sin x.(1—sin’x) —sin’x
=3sin & —4sin’x
RN sinx+sin2x-1:sin3x
=sin x+2 sinx cos x +3sinx—4sin’z
=2sin z (24cos x —2sin?x) .
=2sin # [ 24cos x —2(1—cos’z) ]
=2sinx [ 2+cos & —2+2cos?z ]
=2sin # [cosx +2cos’z]

=2sin x cos x (1-2cosx)
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KX sin =0 z=nx

®  cos x=0 2==2n7 -k _”2_

_ 1 =2 3r
CosE= =y 3 X mr:I:‘T_

Pop R B T R T UE

(1) BoEHx+y—~7=0, 2x—y—1=0Z75HE;
E—EREFEEEr+2y—5=0, FRHLFHER.

(2) PB=i(2,—3),(4,5) ZEEBERE—M.
RIBEBZHFER.

(3) IMPpi% (Parabola) y?=8x 1 —1(2, —4)

| 22U (Tangent) RS (Normal) 2 H B R,

{4) FRNSBZEAELETS . RBZ.

(5) Z2E-Z{H JEf (Angle inscribed in a semicircle)
BB, REZ.

TR (B RER)
(%)
1. . 2z4y~7=0 , (1)
2% == y—=1z=0e ........(2)
Bl 2zt y—74+i2x— y—1)=0SFH RSB (1) ) EHRE
B ERHR.
ER,8 (2+2/e)x+({—k)3'+(~7—k)=0--~(3)

HBES = 22
BPERL AR+ 27— S=0R AT =~ &

L =g’

&

T e 1
R Py

® A4 4p=1—k
5k=~3
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I 0 582, —3) , (4,5) 2B

244
oa=2Tt o
“="
—345
ﬁ:: 2 =1

S0 BE B
o =.,/(3—2)’+(1-|»3)s

=17,
BRIRIET LA 5 LA (£,5)
Ji ) (z— )+ (y—B)=r
Bp (z—3 3+ (y—1)=17,

2 -!-yf-‘sx- 29 4-10=17
.~ s34 y3—=6x—23—T7=0
EEBPIREZ IR,
yi== 2  pvessrens w
(1) EZEE(2, — ) & B
B p Bl iR, BN FETE

A —4y=g ZFZ
o' —4y=4x+8

T m Zy2=0
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TGRS » B2 BE SR
H BB ER 5 B2,

M= "1
n

. m=1.
FMARE

Cy+i=1x{x-2)
Jiii] . 22— y—6=0

BR.
55

E—EITHEIFOABC-

DHe—THE 0 S 5H, —E OC B Xih F4ET 8,
B%0,4,8,CZ AR5 RIE(0,0),(a,8),(a+¢,8),(610) o
ACBTOABCZ—E AR BRI PEB A1)
BOBOABCZ— 258, FRHE BB Pa (0, Py)

_ atce _ &

n= o T
atc

Rx,:—z—: Y= >

Rl!f_’x.;‘?.ﬂ—ﬁ%@ (5=, %)

pzumns (5, 2)
. PRPURE, LRBBACROBZIN

HRIRD PR —RR.
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FEE A EfER—Ei A1 (r1)

B P2, PiB.

B L AP, BEIBRE AP\ B2 E R,

AP ZHBARB 2 =2

xX—a J1

BB w— (m—a)y—ap=0 (1y

BP 2 HERE XL = ¥

rit+a g

=& x— (11 +a)y+ay; =0 (2y
(2 ZBBES B B By,
m,:-._y‘#
yn—a
23] 24 yt=a R i
. 2
C1A rta)(yy—a)=—yq,32 ... Pt 4
= (2 +a) (2,~2) gy X1~ a nta
= -yt =-—-ii:g_
" xda 1

FBE my= 1
xta
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KEEER
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s A\BfegH, H—UHE, B—S5H,
RA—EELH, . (21—,
Fi—igRfoas, Zz—AERE, a—5#E,

&Augj Zlm

nl
E 1 5 ]
1 i

(&)

WS RERIMEAUE
C 1D BHTASHAZSFAR:

(2) BHE (b) TEMK
(c) TAERES (d) piEg

(e) FER . () S&nes
(2) PEpEs (b) FEEH
(1) BiEReR (i) R¥E

2 Mz ble, BRTRHE ? ERTRHT PARLE X
SRR NEZ ST R T BElZ.
3. -SURa AR &, A= ERRE i &,
C 4, i k29, ERERRETRE EHE P REREATHRAZ.
5. KIEZEE, DETHERE, RN, MRk,
6. WMEPHEZHALE, EE?E{&@.EZ?Q:{ER@E%%*EW PRI

Z.

FRAY, (M REERR)
m %)

1. (a)BE Nl | (b)pEsEk NHOH
(c)7hERES NaNO, ()BHER H2S0:
(e)BF K Ca(OH), ( DESEILED KOH
(2)BSREEs (W H,)2PO, (h)EE CaOcly

G BRI 412(S00)s G )RIBH CaCOsy
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2. HZAEEIE K, T, AR B, NEER IR LA
FE 21 , BB AR BET A 2 BN E o S B R B, E P U SO
Sy R e R A RS A I B 4 B BT s
s, AFRR ma e R |

3. DIEEABRRHP, KEEAHRESER ARERBTRDALRE
ZRERTESHEEBETUESE.

A, TE _bXopis TN RTERE L.

W : 1. HERBISERGENOZEEZT ISR N, &
SIPEER TR RS R RO SRR

2. fETRE RS E L B R B | h S D 2 AR T
b A

5. kB2 MEFEESGERBRERRERER,

6. mEMigZ BRI L HEE2ERREELE R
Rz RSB ERIHE R BRERSE .

penreREAdalE

1. RERTZEHFRREFEHZ ¢
a. zu-tHel—>
b. NHCl4-Ca(OH)y—>
c. H.SO;4+NaNO;—>

. d. CaCOy+COyt HyO—>

2., BEBEREMELRER.

3. EREawEh BB SRS B ARERNZ,

4. H—-AeBTHRA FEARFPEE, S 658 &, IUERPTZ, &
433 7, BUREA SR ZIE,

5. ﬁ%ﬁﬁ(ﬁﬁ@#ﬁi‘)Zﬁ%,#ﬁ?%ﬁéﬁﬁﬁﬁEEZﬂm,

6. fE12°C & 77-5Cm. (35) Bejndy 880 AR, HERGEE
F&EFA?

R (PR R

®’ K

1. (a) ent2Hcdl—>zsCL+H,/
(b) 2NHCI+CaOH)y—>CaCly+2NE,0H .
(e) H1SOc+2NaNO~—>N2,SO,+2HNO,.
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{d) CaCOs+COy+ H,0—>Cal{HCO,);.
2. EBERBRZREEN. (EREE)
L b BB LR A
2. BREFREZ TR

3. =B 2Tk
4 E RS
HIEHBHE, RR BRIk,
HEBRERXST:
S+0,—>S0,
250, +0y,—>250;
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ENTRANCE EXAMINATION
English
July, 1933
.1, Punctuate the following paragraph and supply all nece-
ssary capitals, 10%

" soul and body body and soul how mysterious they were
there was -animalism in the soul and the body had its momen;s
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of spirituality, the senses could refine and the intellect could
degrade, who could say where the fleshly impulse ceased or
the physical impul.s_e began - how shallow ware the arbitrary
definitions of ordinary psvchologista and yet how difficult to
decide between the c]alms of the various schools was the soul
2 shadow seated in the home of sin or was .the body really
m the soul as g10rdano bruno thought the separation of spirit
from matter was a my;ter., and the union of spirit w1}h matrer
was a mystery also o:scar wilde the picture of dorian gray.

2. Correct the following sentences and state a reason for
each correction. 10%

a, Having been reared in the country, the city often op~
presses me,

" b. Mother told sister that the doctor }}ad- advised te get

more sleep, '
= ¢ Neither the doctor nmor the nurse were able to -give
him any relief,

d. Taking the child in her arms, she set down and sung
it 1o sleep, '

e. Arson is when a person maliciously sets fire to 4 house.-

3. Definc the following terms as used in rhetorics exp051—~
fion, unity, clause. simile, usage. 10%
- 4, Write a composition on one of the following subjects,
70%

’ How Aeroplanes Will Benofit China
The Farm Problem in China

x X
R B

1. Soul and body, body and soul, how mysterions they
were! There was animalism in the soul, and the body had
its moments of spirituality, The sénses could refine, and the
iiltel]ect could degrade.'Who could say wﬁerev the fleshly jmpu-
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Ise ceased or the physical immilse began? How shallow ™ were
the\ arbitrary definitions of ordinary Dsychologist, a_md‘ yet how
difficult to decide between the claims of f:he variou; schools!
Was the soul a shadow ceated in :the Howse of siny or was the
body really in the soul as Glordano ano thought? "‘he separa—~
tion of spirit from matter w& a myf.tery and the Ainion of'
‘Oscar "Wilde: “The plctu.re

- spirit with was a mystery also:
of Dorian Gray’’. ‘ .

2. (a) Having been reared in the muntry, I am often
oppressed by the city, . .

Reason? the participial phrase “‘having been reared in the
country’”® vefers to “I”’ and not to *‘the city”’, therefore “‘me”
should be changed into %I’ as the subject, and the verb from
active voice to passive, - ) )

(b) Mother told sister that the doctor had. advise to
get more sleep, A
Reason: Mother said to sister, ““The doctor has advised
me (or yot;) to get more sleep”, ’ ;
- Here the meaning of this sentence is not clear; “‘that the
doctor had advised to get more sleep”” may refer to “mother”’
“or sister?, Hence the indirect speech should be changed into
direct and the promoun ““me’ or “youw’ should be put after
“advised” to make the meaning of the sentence definitely clear,
(c) Neither the doctor nor the nurse was able to give
him any relief,

Reason: when iwo or more subjects of different persons or
numbers are connected by neither nor the verb must agree
with the nearest, Lo
- (d) Taking the child in her arms, "she sat down and
sang it to sleep.

Reason: ‘“set’ is-not the past form of “sif®’. “sung’’ is
Jthe- past pamclple of *%sing?

(e) Arson is-that a person maliciously sets fire to a
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house. : -

* Réson: “a person maliciousiy sets fire to a house” is a
noun’ ciau e ,as the subjective complément of ‘the verb *‘is*® and
it should be introduced_by the subordinate’ conjunction that not
the relative adverb ‘when’. ‘

3. (a) Exposition: .

Any composition- which informss explains, defines, inter-
prets or construes is an exposition. '

(b) Unity:

Unity is the argéngement of a sentence in such a way,

that the unity of thought is maintained.
{c) Clause:

A group of words which forms a part of a sentence and

which contains a-subject and a predicate is called a clause,
(d) Simile:-

A simile is a formal comparison between two abjects which
are in many respects unlike, but which have at least one story
point of resemblance either in appearance, gualities, actions or
effects,

(c) Usage:
Usage is the customary use of a word or phrase in a

particular signification,

ENTRANCE EXAMINATION
Higher Algebra
Se, and Eng. 1 : July, 1933.
£xprtg
(x —a)(z—0) (= —%¢)
2. If a, b, ¢ denote unequal positive numbers, prove that
LB 4 F>3abe,
3. Find the #™ term and sim of # tems of the series
- 8,18,0,-64,-900,-432, , .. |
by the method of differences.

1. Resolve into partial fractions,
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4. A boy is able to solve on the average three out of five of
the problems set him, If eight problems are given in an examination
and five are required for passing, what is the chance of his passing?

5. Solve the following pair of equations by finding the

resultant? .
B2 —8ay+252—16x—28y=0,

L—axy—9294*—bx—5by=0.
6. Find the si'mplest fraction which will express
r=238,14159265 . . . .
with an error which is less than 0,000001.
a —0a a

-0 5 b b a b
7. Express the product of d .
£ —c ¢ ¢ 4

d dd~d

as a determinant.
8. Find to four decimal places the root of the equation
=242 —-232370=0
which lies between —5 and ~6,
NO QUESTION ALLOWED

KRB
G-

1. R§k
2. Proofs
Since a#0, a— 510,

(a=5)*>0.
or a* ~2ab +52>0,
or a® —ab & B2 >db.
Since @, 5 are positive, (a+-7)(a*—ab+52) > (a-+5)ab,
or @@ A B> A% A aBPecesrcseriisneressansenenes(1)
Similarly B 4 2 DB 4 B erireniornrnisansnsnns(3)
B &> 2 A B erenecstinnansiscneninnses(3)
{42+ (8)]+-2, B> §(abtabP+ et bt
F2atca?) . 169
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Since

Similarly

@)+E)+6)

B k& 7
2 —2ab 4 B2>0
¥ 6>%ab
ea® 4 B% > 9 abe (for ¢ is possible) - 4
@5 - BE > 0abc <revemsersasersanssrcanrarsnas &)
5% T (20> O i vreerseesressresserisinrenas ®)

%6 & ab? 4 B 4 B A 2 A ca? > 6 abe
(a4 ab - BPe -t cPad-ca?) > 3 (1)

Comparing with (I) and (2), we get

a4 B A>3 abe,

‘The given series is 8, 16, 0, —64, —200, —482,+++«+-,

1 st order of different §, ~16, —64, —136, —232)e++++- .
2 nd order of different —24, —48, —72, -—96,+¢++++ -

3 rd order of different —24, —24, —24,°+>++-,

Hence, this series is an arithmetic progression of the

" third order?

a,==n # term

=8+8(rz—1)—24.("_—%é”_:_2}_

— o4. (#n—2) (n—1) (n—3)

1.2.3

=84+8(m—1)—12(z—1)(n—2)
) (#—1)(n—2) (n—38)
=8+ 85 —8—127% + 367 — 24 — 47° 4+ 222
—44n+2=44 (3 —n)
Sn==Sum of the first # terms

—gat? (q; 1) g—ou® (n—1) (n—9)

1.2.8

__2411(11—-1) (n—2)(n—23)

1-2:3-4

[y

=8ntdn(n—1)—4a(n—-1} (n—2)

=2~ 1)(n—2)(#—3)

=§nd 4w —4dn— 424 124 —2n
—1#}«611’—11712-1-371

=t 3220 4 522 — 5y



3 B *x® k] =
=—n(l —5n—27*+1P?)
4. The chances of his passing is the sum of the first {8—5+41)
or 4 terms of the expansion of (%4 £)® by the binomial theorem,
namely, (£)® + 8 (3)7 (}) + 28 (3,° ()*+ 56 () (¥)°
or 191 X 8%/57.
5. Write the Dair as a pair of equation in x, we obtain:
2 — (374 18) x4 (22— 287) =0 ¢}
A= (¥ a— (22 +55)=0 (2)
The reuslt of eliminating = in (1), (2) is
1 —(8p4+16) (2°~287) O

p|® 1 —(31"1716) (28| _ ,
1 =(p+5) —(*+57) O )
0 1 —@+s) —(2*+5)

~ Expanding, ) )
1 —(8y+16) (2y°—28y)
D=1|—(y+5) —(2P+5r) 0

1 —(p¥5) —~(2*15y)
—(3y+186) (2°~28y) ©

F1] 1 —(3pt+i6)y (2°—28y)
1 —~(y+5)  ~(*+5y)

=0-7* — 330 + 8305° + 660y =0.

Since D must be of the (2 X 2) #& or 4 ¢/ degree in 2,
while the coefficient of * in (8) is zero, one root of (3) is.
infinite, and (1), (2) have an infinite solution.

‘The remaining roots of (3) are‘y = 0; 2, —1.

When y = 0, (1) and (2) become #*—16x=0 (4)
a®—Hae=0 (5)

(4) and '(b) have the common root = = 0. :

. When 7 =9, (1) and (2) become «*—22x—48= 0 {6)
- P—Tx—18=0 (V)

{6)-and (7) havethe common oot x =— 2. &

‘When y=~1, (1) and (2) become 2*—-1324-30=0 (8)
£—4zy3=0  (9)
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(8) and (9) have the common root & =3,
Hence the common solutions of (1) and (2)

: {x=co {x;—o {x=——2, {x=3,
are
p=ow (y=0 ly=2. (ly=-—1

7{100000000 |3.14159265 (3
99114855 3
88145 14159265115
872090 -
13055
314159269=3+ + + Lo

=38, pa=22 ps= 333; = 355.
=1 g= 7 9a=106, g« = 113,

Since % 113z<o 000001.

Hence, the simplest fraction with an error less than

365
0. 000001 s 73"

7. ‘Bordering| 3‘) we get

100/ 1000

ab

cd Oab 0100
Ocd 00ad
00cd|
Hence a —ad a
~55 b & a b
c ¢ —Cc ¢ cdl.
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ENTRANCE EXAMINATION
Physies
Science and Engineering, July ‘30,1933.
1. (a) Explain the following terms:—
i) &R, &F. &FF.
@) WR. Ht. B
(iii} One Atmospheric Pressure
(iv) One Light. year
(v) Polarization (Light)
(b) Give the absolute C.G.S, Units of the following
terms:
(i) Specifie Gravity
(ii} Power
(iii)} Surface Tension
(ivy Thermal Conductivity
(v) Resistivity

2, (a) A particle moves uniformly round a circle with
angular velocity <, show t?lat its acceleration is towards the
center and equal to wr?, (r is the radius of the circle),

(b) Give three examples of such a motion.

8. Assuming the Law of Gravitation and taking the orbits
of the Earth round the Sun and of the Moon round thie Earth
as circular, find the ratio of the masses of the Sun and the Earth,
{Given that the Moon makes 13 revolutions per year, and that
the Sun is 390 times as distant as the Moon)

‘4. I 1000 c, c. of hydrogen at O°C. and a pressure of
76 cm. of mercyry weighs 0,0896 grams, and if its specific heat
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at constant pressure is 8.409 and that at constant volume is
2.411, calculate the value of the mechanicai equivalent of heat

(Given: g==980 cm. per sec. per sec.; specific gravity of
mercury=13.'6} coefficient of volume expansion of hydrogen
=1/278)

5. air or an atmospheric pressure of 75 cm. of mercury
is collected in a tube 30 cm. long with its upper end closed.
Its open end is immersed in_ a vessel of mercary and the tube
is pushed downwards vertically until half of the tube is below
the surface of mercury in the vessel. Find the difference of
mercury levels inside and outside of the fube. (assuming that the
temperature is kept constant)

6. A cell is measured with a voltmeter of 30 ohms resis—
tance, the voltmeter reading is 1.1 volty when the same cell
is measured with a voltmeter of 60 ohms resistance, the voltmeter
reading is 1.2 volt, Find the electromotive force of the cell.
Explain why the two voltmeter readings are different,

7. Describe the construction and give the prihciple of (a)
a simple direct -crrent generator and (b) a simple direct current
motor,

8. A simple form astronomical tolescope contains an object
glass O and an eye piece E as shown. O has a focal length 30
inches and E, a focal length 2 inches. (a) Calculate the mag-
nifying power when the final image of a distant object is seen
(i) a long way off, (ii) at a distance of 12 inches, (b) Find
the distance between the lenses in each case, ’

9. (a) Describe at least two experiments with which the

velocity of sound in air is determined.

(b) Wil the. velocity of sound in air be effected by
the change of pressure? Why?

(c) Will the velocity of sound in air be effected by
the change of temperature? Why? ‘

10, (a) What is a progressive wave! How is it produced}]
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(b) What is a standing wave?! How is it formed?

(c) Can asound wave be reflected, refracted, interfered

and polarized?

1.

(d) How is X-ray produced? Is it visible?

v #
7 %)
(@ () GR: GRERZEL (HH) SHTFRNTF
Rz, .
& ARBRZIE (BH) T—ShFa+Z
K, :
AR BFBREZAL (), &£ B~
ARBRAKZ AR
() R, W HABREHEGZENR #5
So—f, 47HRZ,
100

WR: SREPZ—BROSERZ 55

ik BR—&T WEREHZ0-996 FF,
W SRRz — BT RSN 20-838)F,
(iii) Obe atmosphere Prerssure is a pressure the
atmosphere exert, equivalent to the weight of a column

of mercury 76cm high,

(iv) On light-year is an astronomical unit of
distance described by light is one year and is 9-643
;Z{ 1012 K, -

(¥) With two tourmaline crystals A and B, we
way see that the light can be. transmitted through both
crystals if their axes are parallel, on ;lle other hand
it is intercepted by the second one, when their axes
are perpendicular to each other, With this circumstance,
we know that light is propagated by transverse waves
and such a phenomenon is known as polorization
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(5) (i) no unmit
(ii) erg [sec, or joule / sec,
(iii) dyne / cm. 7
(iv) cal f sec-cm~dgr.
{(v) ohm per cm®
II. (¢) Let P be the particle around the circle (0,7),
its linear velocity # denoted by the tangent

—

PT at time 2 after time A7, its linear velocity o
—>

denoted by P’T’, From any points draw two

straight line 0C and 00! proportional” and

parailed to 27" and P77 respectively. join [oleg
will represent A7 added in the time AZ

. [
© r i»
w g\
> v Y
‘r, 4 Q’;b" 9
P ‘

< APCP' ~ AQOQ!
Av _ o r __
vAL T (vPP'=vA%)
as A is infinitely small, we have the
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acceleration at 2,

a= (_A_v) =2
Az/A§->0 r"

Since the added vector is, by drawing pérpendicular
to the chord PP’ the acceleration is always directed
toward the center ¢,

and since v =rw

we get, by substituting this into the above formula

1’2

= —y

a=rw
(6) (i) Revolution of the moon around the earth.
(i) Motions of drops of mud clinging to the rim of
a driving wagon wheel,
(iii) Motion of a train on curved rails
I, Let the masses of the sun the earth, and the moon be S
E, and M respectively.
F, = the attraction between the sun and the earth,
. Fp = the attraction between the earth and the moon,
== tke distance between the sun and the earth
7 = the distance between the moon and the earth
By the law of gravitation, we have,

. S.
F,=63E )
1
M. .
ad  F=cZE )
2
F. Srp®
whence ﬁ—.‘ = M: v 3

The moon makes 13 revolutions per year and the earth
onie revolution per year

Js the acceleration between the earth round the sum.
0. = @mriflyea)®  4x%,
ry (1 year)**
and the accleration between the earth and the moon
s (18 X 2xv,/1 year)® — 876x%2
2 (1year)*
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By Newton’s second law:-

. _ EX4xc

Fi=EXa= (Lyear)? (4)
_ _ M XET67%r

thﬂi X [Em—-—m— . (5)

Substituting (4), (5) in (3) we obtain

ERXdnt, _ Srf
MK 6167, Mr”

or S _rt
- E 1697°%
But 72, 390 as given by this problem.
r°
. i 390°
M 7 =169 = 351208,

=

Let Sp == the specific heat of /, at constant pressure,
S, == the specific heat of A, at constant volume,
Vo = the volume of H, at 76cm, of £ g and 0z,
P, = the pressure of one atgposphere,
b == the coefficient of volume expansion-of 7,
2 = mass of A, ’
we have the formula for perfect gases
X (Sp— S.)=PoVobl].
where J is the mechanical equivalent of heat,
In our case:

Vo=1000¢,¢., Po=

Sp= 3409, S, =2411, 5 = 9_773

T6em X 13,6 grfcc, mg = (01-0896 gr.
By substituting, we get

_ 76 X 13-6 X 980 K 1000 X ﬁ
0-08987 X (3409 — 2-411)
= 4.15 joules/cal,
V. Let { = length of the tubc,
) a == its cross—sectional area,

ergs/fecal

% = leyel difference between the surfaces of mercury



20 2 X I
inside and outside the tube, thus the volume of air contained.
before immersed is af, and that when immersed to half way
of the tube is @ (&7 + %), and the pressures exerted upon the
content before and when immersed, if denoted by P, and
P, bear a relation, known as Boyle’s law stated,
dPyo=a (It 5P,
Y
whence P = },_1-1-—/;1%
a2l
=Txaile
Again, since P=P, 4 hpg
by eliminating P, we have
P =2
oz pg = l+2lzP°
‘Where we find
k=2P0+ng=+ 1/(2P0+1Pg')2+ 8ng°Z
4pg - apg
By computation, we get
_ 2776 4 30 X 980
I3 4 % 980 om.
="T.bem,
VI. Let V, = the potential differenee of the cell,

measured by the first voltmeter of 30 Q in resistance,
. V,= the P. D. of the cell, measured by the second”

voltmeter of 60 {} in resistance; 4

7, = the electrical current of the cell at V.3

I, = the electrical current of the cell at V;

_ R, = the resistance of the first voltmeter,
R, = the resistance of the second voltmeter;
7 = the internal resistance of the cell;

E—=the E,L M, F of the cell.

By ohm’s law, we have

Vv E
1‘=F:=1—?1_+;’ ¢y
v, &

=g =rir | (2)
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Now, ¥; =1-1Volts, B=30Q, ¥, = 1.2Volts, X, = 600 .

1.1
L L=t .
1 30 Amps,

- 1-9 -1
[,=24 == =
and 2 30 Amps 5 Amps

Substituting /,, 7, in (1) and (2

11, E
‘We obtain 30 Amps —‘ 00 F7 (3)
-4 =__£
and FAmps =80 ¥7 (4)
From (8) and (4} by slimination », We get,
E =1-32 Vols,

By Ohm’s law P, D, is proportional to the total resis—
tance of the circuit when the current is constant. Hence
the two voltmeter readings are clifferen it so long as their
Tesistance are,

VI. (a) the simple direct current generator,

(i) Constructon:— It consists of a coil of wire
mounted between the poles of a powe'rful electro
magnet, The coil is wound cepon an jron core to form
the so called armature. By the use of a commutator
which consists of an ‘even number of metallic slots,
,connect'ed in pajr with each wire coil, to form a ring
and mounted betv‘veen two metallic brushes, The alter«
nating current geneated  in coils can be rectiped into
direct current, )

(ii) Principlet~ An induced electro motive force
is produced in a conductor when its cuts or is cut by,
magnetic line of forces,

(6) The simple direct current motor

(i) Construction:— It is the same jn construction
as that the direct current genmerator, but are driven by
a feeding direct current.

(i) Pfinciple: A wire carrying a current in a



magnetic field tends to move in a direction at right
angles A to the direction of the field and to that of
the current.

VIII. (i) Let 34 = the magnifying power of the astronomical

tele cope,
L = the distance between the two lines.

F = Focal length of objective glass.
f = Focal length of eye piece,

then M= T = »5—ia- =
and L=F+f=230in+2in=23%in,
(ii) Let D,'= the distance from the first image of the
objert, formed by the objective glass, to the eye piece.
Dy'= the distance ¥rom the second image, formed
by the eye piece, to the fatter
M! = the magnifying power of the system.
L' = the distance between the two lines,

. 1 1 1
Since '—? -+ 5‘7 == —-_f—,
- D'
where [, = Dr =
o= B F(D—f) _ 307X (12"—2")
. -Do, Dilf 1211x2q’
=300 _ 5.
kv 12-5.

and  L=F 4D =F+dl

a0t I2X2i0 o qns
=30in 4 ICEST) 3-17 ims,

X, (@) (i)- EBxperiment I,

QObservers are divided into two clubs at a distance
apart which is measured, One club fires the gun and the
other, at seeing the flash and hearing the sound, takes the
time readings, The distance divided by the time interval
clapsed gives the value of the speed of sound,
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(ii) Experiment, 1L

The other method of experiment is by resonance,

At the mouth of a wide glass twbe A, to bottom
being connected with a rubber pipe C to a fannel F,
a tuning fork of known frequency is mounted, Pouring
water in the tube and sounding the fork, We hear an
intensive note as the water surface in the tube is brought
to certain point. the length of the air column is the
shortest distance of best resonance, and by the help
of an empirical formula

v=n)=4n(L+0-34).
We can calcalate the speed of sound with measured

quantities,

() The speed of sound in air will not be effected
by change of pressure

For V=¢1.41%

Where P and D are the pressure and density of air
respectively, - '

By Boyle’s law, P is proportional 1o I} when the
temperature remains constant,

Therefore # is unaltered by change of the pressure.

{c) The speed of sound in air will be effected by
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change of temperature.
We know that the density of a gas is inversely
proportional to its absolute temperature.

. D, _ T,
e BT7
‘Where 7y, T, refer to absolute temperature,
P - —
PO P et JRY - Y
vV, P 1D, T,
1-41E;

Thus the speed of sound in air varies as the square
root of the absolute temperature, That is the speed of
sound in air is effected by the change of temperature
(T =213°C +2). ’

X. (@) A progressive wave.is a kind of waves in which
each particle in furn goes through a similar movement and
the crests and troughs of the train advanced stopless,

Transverses waves can be produced by blowing
crosswise a bar and longitudinal waves by rubbing
lengthwise a rod, :

(&) A standing wave is that which is formed by the
result of the interference and re€nforcement of the forward
and backward trains of waves, and in which the string
vibrates in sactions located with nodes and loops, Particles
at the loops vibrates intensively, while those at the node
do not,

(¢) A sound wave can be reflected, refracted, interferced
but not polarized,

(4) By focussing the pencil of cathod rays of X-rays
tube at a metallic target, a bluish-green glow is seeén over
the glass globe when the apparatus is in the dark, These
radiations, but not the glow, have a high penetrating
power. Substances obscure to ordinary light may, however,
be transparent {o these, A German physicist Rﬁtgen discovered
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it, Lacking the knowledge of it at first, hence the name
Y-rays asigned by the discoverer. It can not be seen by
the necked eyes but it can be seen by the fluores on
a screen packed with barium platinocyanicle, When the
thorax is present in the beam, the shadow of his speleton

is seen on the fluorescent screen, and pﬁotograph can be

taken,
"ENTRANCE EXAMINATION
Chemistry _
Colleges of Science and Engineering July, 1933,

. "a, Define the following terms, and illustrate each with
an examplet—
(1) valence. (2) electrolyte,  (8) saponification,

(4) atomic number. and (5) gram-molecular volume,

5. How can yon convert (1) S into Na,SO,, (2) Cl, into
KCl0,, (3) N, into NH, and (4) P into #,P0,? ¢, How can
you prove that air is a mixture, and (2) starch givés a colloidal
suspension in water. '

2. a. Give simple tests for distinguishing (1) @, and &, (2)
Cl, and HCL, (2) NO and NO, and (4) GH, and C,H,,
Compare the praperties of (1) €0 and €0, and of (2) &S and
Soz- .
b, Is there any reaction in each of the following cases:—
(1) NalNO, + HC!
(2) Cu+ H,SO, (dilute)
(8) Ca(CH), and Na,CO,
(4) Ag + H,50, {concentrated)
(6) NalNO, + NH, C!
(6) Nal + H,50, (concentrated)
(7) AL,(S0), ¥ Na,CO,
(8) CuS 4 NH,OH (excess)
If so, indicate the products formed; if not, state the
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reasons why.

3. a. Explain the laws of definite and multiple proportions
by- means of Dalton’s atomic theory. Give one methad. each for
determining (1) molecnlar weight and (2) atomic weight, and
state the principles upon which such determinations are i)ased.

5. How does the solubility of a gas vary with (1) tempera-
ture and (2) pressure; and how does the dissociation of PCls
change with (1) temperature, (2) pressure, and (3) addition of
Cl,, Give reasons for your answer.
4, a. Tabulate the raw materials used for making (1) glass,
(2) soap, and (8) Portland cement. Show by means of equations
(unbalanced) the reactions involved in (1) the contact process
and (2) the chamber process for making sulphuric acid; and in
(3) the LeBlanc process and (4) the Solvay process for manu-~
facturing soda ash,

5. “What are the following, how produced, and for what
used:— .

(1) phenol, (2) calomei, (3) formalin, (4) minjum,

(5) carborundum, (6) lampblack, (7) water gas, and (8)

white arsenic, i
5. a. Explain the following:— (1) hard water is neither
desirable for household Washing nor for boiler feeding; (2)
periodic table has been of cc;nstant service in suggesting pro-
blems for investigation; (3) vapor pressure of a liguid depends
on the temperature but not on the amouat; and (4) iron may
rust completely on standing, while aluminium receives only a
thin film of tarnish, ;

&, Compare (1) the conductivity and the boiling point of a
sugar solution and of a sodium chloride solution of -the same
molar Zoncentr;ation, and explain each case, Why (2) the acid
property of AC/ solution can be reduced by adding sodium
‘acetate; (3) the procipitation of P550, from a lead salt solution
can be made more complete by adding a slight excess of HgSOQ;
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and (4) ZnS can only be incompletely precipitated by passing

H,S into a solution of a Zn salt?

6. 2. What weight of Nallis required to‘react with concen~

trated 7,50, to give sufficient HCI for making 5 liters of

solution of specific gravity f.l, containing 20% & C! by weight?

To what volume muit this solution be diluted to make it 2 & ?
 (mol. wt, of NaCl = 58 .5, HC{ = 36.5) '

b, 6400 g of pure sulphur are burnéd in a furnace, using
509 more air than is needed. Calculate (1) the-percentage
composition by volume and (2) the total volume ot 100°¢ and
atmdspheric pressure, of the gaseous mixture coming our of the
furnace. (Assume air containing 20% O, and 809 &V, by voldme,
Atomic weight of S =82,)

Colleges of Seience and Engineering
Chemistry
® %
. a.

(1) valance-+--.-the valance of an atom is that property
ivhich determines how many atoms of another kind it can
hold in combintion or displace in a reaction. For example,
since the atgms of neither hydrogen nor chlorine combine
with more than one atom of another kind they are called
univalent atoms,

(2) electrolyte «----- 2 substance whose solution will
condnct the carrent is termed an electrolyte, For example,
the copper chloride (Cull,), sodium chloirde (NaCll,),

(3) saponification+++-+- when an ester such as ethyl
acetate (CH;COOC,H ) is heated with an alkali, a reaction
expressed by the following equation takes place:

CH,COOC, H-+» KOH—>C,H ,OH 4 CH,C00H .
This type of reaction is known as saponification,
since it is the one which takes place in the manufacture
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of soaps by treading fat with alkali,

(4) atornic number--+---the position of an element in
the series of elements is called the atomic number of the
element, For example, the atomic number of hydrogen is
1, that of boron is 5, etc,

(5) gram-molecular volume ----- the gram molecnlar
volume is the voiume which confains 1 gram-molecule of
oxygen, or any other gas at 76z and 0%, and it is épproxi—
mately equal ts 2%-4/, For example, the volume occupied
by 32 g. of oxygen is a gram-molecular volume,

5,

(1) Sinto Na, S0,

S+ 0,— SO,

H,0 & SO, —> Hy50,

9 NgOH 4 2,50, —» Na,S0, + 2 H,0,
(2) Cl,into KCIO,

3Cl, + 6 KOH ~—> 5 KCI &+ KCIO, + 3 H,0,
(3) N, into NH,

500

N, 4+ 3H, —> ANH,,

200 atm
Fe powder

(4) Pinto HyPO,.
P, 46 Cl,—> 4 PCl,
PCly + 3 H,O0 —> P(OH)y 4 3HCL,
4 P(OH)y —3 3 H PO, 4 PH,.

(1) that air is a mixture,
(a) When one volume of 0, and four volumes of
N, are mixed to air, no heat is evolved. )
(8) Air when dissolves in water has a different
ratio other than 4:1.,
(2) that starch gives a colloidal suspension in water.
The starch solution remains to be turbility when even a
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careful filtration {s applied,
@, the simple tests for distinguishiﬁg

(1) O, and H,. The gas which burns when a burnig
match is thrown into it is &, and that which makes the
match burn more animately without itself burning is O,.

(2) NO and NO,, The color of N0, is redlish brown
and VO is a colorless gas; so the gas may be distinguished
by eye,

(3) Clyand HCI, )

Ci, is water gives bleaching action but €/ does

not,

(4) C,H, and C,H,

When C,H, is added with Br, it gives ZBr gas
but C,H, gives no this gas,
Comparation of the properties of

(1) €O and €O, Both of them are colorless, odorless,
tasteless gases. CO does not dissolve in water, is an active,
poisonous gas and also a reducing agent, CO, dissolves in
water to make /,C0,, is a very stable gas,

(2) H,Sand 50,. H,S is a colorless gas, it has a
disagreeable odor and is very poisonous, It burns in bluish
flame, also has slight acid property, is unstable, and an
reducing agente SO, is alto a colorless gas and has a
disagreeable odor, Bl:lt it cannot burn and is very liquifiable,

- stable, and ;rery' dissoluble in water,

5,
(1) NaNO, + HCI z=2 HNO, + NaCL,
(2) Cu 4 H,S0, (dilute) — Cz0 + H,0 + S0,
(3) Ca(OH), & NayCO; — 2 NaOH 3 CuCO, )
(4) 2 4g 4 2 H,50, (concentrated) —> 4,50,

-+ 2HO 3 50,1

(5) NalNO, + NE Ll — Nall + 2 H,0 + N,1
(6) 2Nal + 2 H,80, — NaySO, & SO, + 1,
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3.

+ 24,0,
(7) 4, (504)a+3N‘72603 —247,(€0,);+3Na, SO,
Al CO A6 H ,0—~——2 4 {OH )+ 3 H,0+3C0, .
(8) CuS + 6 NH,OF (excess) —» (NH,),S
+ Cu(NH,), - (OH), + 4 H,0, R
“. Explanation of the law of definite proportion: Experi-
ment shows that the composition of a given compound -is
always the same,r The simplest way to fit this fact into our
theory is to assume that the atoms of each element all have
the same mass, while those of different elements have
different masses; and that when one element combines with
another, the combinaﬁo_n takes place between a definite
number of each kind of atoms, It will be seen that if these
assumptions should be true, a given compound would of
necessity have a perfect definite composition,

Explanation of the law 'of multiple proportion: The law
of multiple Proportions reminds us that two elements may
combine in more than one ratio to form entirely different
compounds, each with ifs own unchanging composition. The
picture we are forming can easily provide for this peculairty
if we assume that the two kinds of atoms can unite in
different 1'al:ios. For example, if one atom of 4 unites with‘
one of B under one set of conditions, but with two of B
under other conditions, then we shall have the two com-
pounds 43 and A5,, The masses of B in these two, combined
with a fixed mass of 4 would then be in the ratio 1:2, which
is in complete accord with the law,

The method for determining

(1) molecular weight: To determine the weight of a
gaseous substance, referred to oxygen =32, find the weight
of 22.4/, of the gas under standard conditions, The
principle upon which- this determination is based is the
Avogadro’s law,
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(2) atomic weight! The approximate atomic weight of

an element will be obtained by the equation
Atomic weight =625 -+ specific heat.

The basis of this method for determining the atomic
weight is the fact that the atomic weight multiplied by the
specific heat gives us an approximate constant whose value
is about 6-25,

5, The change of solubility of a gas is proportional to the
pressure and inversely propertional to the temperatﬁre, because
the increase of pressure makes the molecules of the gas more
difficult to depart from those of the matter in which the gas is
involved than under less pressure; and the increase of tempera~
ture makes the molecules of the. gas moving more actively and
so more easy to escape from those of it.

‘When PCl is heated to a moderately high temperatore the
dissociation occurs?

PClie CI % PCL,

If the pressure increases the dissociation will be less active,
and when Clz is added the action may be reversed,
4, )

@, ‘The raw materials used for making

(1) plass?

1. sand. 2. limestone. 3. carbonate or sulfate
of sodium,

(2) Soap:

1. fat, 2, sodium hydroxide. 3, water,

(3) Portland cement

1, limestone or marl,
2, -clay or shale,.
The reactions involved in
(1) the contact process is
S+ 0, —> 50,,
280, 4 Op——s 2 50,.



32

2 X &

H0 4 SO5 —> H,S0,,

(2) chamber process is

250, + NO+NO, + H,040—2, 20 > 50,

8320 > SOu4-H,0 — 25, SO+ NOL NO,.
for making sulfuric acid;
(3) the Leblanc process is
2 NaCl 4 H,S0, —> Na,SO, + 2 HCL,
NaySO, 4+ 2 € — Na,S 4 2 CO,,
NapS 4 CaC0, —> CaS + Na,CO,,
{4) the Solvay process is
NH,+ CO0, &+ H,0 —>» NH FCO,,
NHHCO, 4 NaCi —» NaHCO, & NH,CL,
2 NaH (0, —> NayCOy 4 H,0 + €O 4
for making soda ash,

(1) plenol, Its formulas is C,H50H, it is obtained from
the coal tar by fractional distillation, It is thé sourse
material for the preparation of solicylic acid, and also nsed
in the mannfacture ‘of bakelite and condensite, '

(2) Calomel, Iis formnla is Zg¢/, It is prepared by
snb liming mercuris chloride with mercury:

HgCl, + Hg—>» 2 HgCl,

It has important uses as a drug.

(3) formalin It is an agueous solution containing 40
per cent by weight of the gas formaldehyde (C#,0). Itis
produced by the following equation,

2CH,OR 4 Oy — 2 CH,0 4 2 H,0,

1t is largely used as a disinfectant. .

(4) minjum, Itsformula is P5,0,, It is obtained by
heating litharge in the air to about 450° and is valuable as
a point pigment.

(3) carborundum, Its formula is SiC, It is obtained by
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the reactions:
Si0; 4 2 C ey Si 4 2€O,
Si 4 C—— SiC,

It is almost as hard as diamond and is much used
as in place of emery for grindstones and polishing
powders,

(6) lampblack. Lampblack is nearly pure carbon, but
still contains some hydrogen compounds, It is produced
by burning oil in a limited supply of air and collecting
the smoke in settling chambers, It is used in large quantities
in the manufacture of printer’s ink and especially of
motor-car tires,

(7) water gas. It is essentially a mixture of carbon
monoxide and hydrogen. It is manufactured by passing
superheated steam over very hot anthracite coal or coke.
It is used as a fuel,

(8) white arsenic., It is also called arsenic trioxide
(45,0, or A45,0,), -1t “is obtain'ed as a by product in the
smelting of copper ores. Its greatest use is in the prepartion
of insecticides for spraying trees and destroying insects
on stork. It is also used in making glass, on a smaller

scale in medicine and as preservative in taxidering,

a, Explanation of
(1) 'hard water is neither desirable for household

-washing nor for boiler feeding: When the soap is added

to the hard water containing calcium salts, the insoluble
calcium palmitate and stearate are precipitated. Magnesium
salts act in the same way. It is because of these facts
that so much soap is used up by hard water, and so
it is not desirable for household washing. And when
the temperary hard water is boiling. the heat changes
the acid carbonate into the insoluble normal carbonate
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which then precipitates (Ca{HCO,;), —> CalO; } 4 H,0
4-C0,), and so these precipitating salts may be as a
steady encumbrance for the conduct of heat by which the
water is to be heated;

(2) periodic table has been of constant service in
suggesting problems for im;estigation: The periodic table
has been of value in for casting the discovery of new
elements, together with their character. In one or two
cases it has even been possible to predict in what kind
of miner‘:ﬂ they wonld probably be found. Those blanks
in the table were the positions of undiscovered elements,
and from their position and the character of the elements
on each side of them their properties could be in a measure
predicted;

(3) vapor pressure of a liquid depends on the tempera-
ture but not on the amount: If the liguid is warmed,
the rate of motion of its particules is increased, more
of them break from the ‘shrface, and consequently the
vapour pressure is increased, A new eguilibrium is
reached at the higher temperature. But if we enlarge
the limit of, the vapor more molecules will escape from
the liquid per second than return to it, until the density
of the vapor has agained its original value. So the vapor
pressure is-independend to the amount of vapour.

(4) iron may rust completely on standing, while
aluminium receives only a thin file of tarnish: Irom is
more easily oxidized than aluminium; so iron may rust
completely \;vhile aluminium only a- liitle,
bh. the comparation of

(1) Nacl solutions and sugar solation:

Nacl solution sugar solution
conductivity cond_ucting : no.
electric current
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Boiling point - high, " low.

As the sugar in an organic compound it, when
dissolves in water gives no jons. Therefore its
solution conducts no electric current and elevation of
the boiling point of which depends upon the molecnlar
concentration only. The sodium chlorides dissociates
in water into ions which conduct the current, The
boiling point, if it is completely ionized, will be
twice as high as that of sugar solution.

(2)
HCl 4 NaAC —> NaCl 3 HAC
4
highly - slight
ionized ionized

The formation of slightly ilonized acetic acid
reduces acid property of HCI solution.
3

(Per) X (SOT)y= Ks.p.

Ta precipitating PyS0, the concentration of P5tt
and -SO,~ should not be same, In order to have
a complete precipitation of Pb¥* enough or still better
on excess of SO,~ should be added to have the ionic

concentration product equal to its solubility product,

(4) ZnCl, 7= Zn** 32 CI” @)
HSZT2 S5+ 2 HY (2)
Zutt 4 S =2 ZaS @)
2l 2 HY 22 HCI (2)

According to (2) the removal of A* favors the
dissociation of /7,5, The greate the S concentration
the easier will be the precipitation of Z#S, By passing
7,8 into a solution of zinc salt without adding any

alkali, the precipitation will be {ncomplete.

a. ‘The weight required of A CZ for making 5 liters of such
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solution is 500g", X 1.1 X 209, or 1100¢,
For 8 Nall 4+ H,50,—> 2 HCl + NaySO,,
and let x be the weight of NaC! required,
then 36.5: 58.5 = 1100g".: =,

58-5 X 11004
365 =1763¢.

Also let  be the volume to which this solution must be
" diluted to make it 2.V,
o 36-5¢, X 2:1100g. =17:y
12 X 1100g.
73¢g.
5, S4+0,—> 80,
Let x be the volume of O, required to burn 6400g. of
sulfur,
Then 32:6400 =922.47:x
L6400 X 9947,
3%
This is also the volume of SO, produced,
‘The air needed is 44-80 7 < 209, or 22400 /,
Then the air used is 224007 4 (224007 X 5%), or
336007, Then the percentage by volume of S0, in the
gaseous mixture is 4480 7./33600Z,, or 13-3%, and that of

. 112007, % 20% o i< 800
0, is sl or 6 8% and that of NV, is 809 .

and o =

and y = — 15.077"

= 44807,

Let the total volume at 100°C and 1 atmosphere
pressure be ¥,

Tl 33600 7 Y 278
- 273 4- 100"

P = 336007, X 373
o3

Iy

= 45907-7 .

ENTRANCE EXAMINATION
History
Science and Eungineering . July 1933.
1. Define democracy, autocracy, and oligarchy respectivel_y,
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Distinguish: between a republic and a democratic monarchy, and
give an example for each, .

* 2, Describe the ““July Revoluton™ of 1830 in France. What
was its effect in Europe? ’

3. Who was Cavour? What were his domestic achievements
and foreign policies?- )

4. What is meant by the term ‘‘imperialism®?

‘What are the chief fields of Buropean imperialism?

What js the Monroe Doctrine and why it wds formulated?

B. 'Write what you know about each of the following
persons: Robert Bulton, George Stovhenmson, S. P. Longley, J.
P, Holland, Samuel F, B. Morse, Alexander Graham Bell, and
Guglielmo Marconi.

6. What were the causes and results of the Chino-Japanese
war of "1894—1895? of the Russo-Japanese War of 1904~19057
ANSWER FOUR ONLY
History
0 %)

1.

. Democracy means popular rule.
Autocracy means the rule of one.
Oligarchy means the rule of a few,

The king of a democratic monarchy still ‘reigns by hereditary
succession, but he does not rule, The president of a republic
often has more power than the King of a democratic monarchy,
Great Britain is a democratic monarch, and France, U. S. A,
are republics,

2. :

‘When Louis XVIII had passed away. Charles X succeeded
his throne, He was a believer in absolutism and divine right,
His disregard of the constitution and arbitrary conduct soon
provoked an uprising. Paris was the storm center of the revo~
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Iutionary movement. Workingmen, students raised barriéiﬁées,in
the narrow streets and defied the ‘government. After three-days
of fightig against loyal troops, the revolutionists gained control
of the capital. Chareles X fled to England, and the (ricolour
once more flew in France.

The events in France created a sensation throughout Europe,
The liberals were encouraged to remew agitation for selfgovern~
ment and national rights, Widespread disturbances in every
nation compelled metternich to abandon all thoughts of inter-
venting to restore legitimacy in France.

3

Cavour was a minister of Sardinia then he becdme the

Sardinian premier in 1852,

Cavour developed the economic'resources of the kiﬁgdom,
fostered education and reorganized the army, These ware his
domestic achievements,

Sardinja joined in the Crimean War, She had an bhonor-
able place at the FHuropean Council-table, and two pbwerful
friends, Then Cavour fried to seek a military ally im order to
fight against Austria, France came to assist him, As the results
of this war and Franco-Prussian war, -he made Italy united,
Those were his foreign policies. )

4.

Imperialism describes all this activity of the different nations
in reaching out for colonial dei)endencies.

British Empire, France, Germany are the chief fields of
European imperialism, A

The policy of America for Americans is called the Monros
Doctrine. The Monroe Doctrine was formulated partly to stave
off any attempt of the old ‘world monarchies to aid Spain in
the reconquest of her colonies and partly to prevent the further
extension sou'thward of Russian province of Alaska

o,
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-

Robert Fulton adapted the steamboat to river navigation,
He also made some submarines, In one of them be descended to
a depth of 25 ft, remained below for 4 hours, and succeeded
in blowing ,up a small vessel with a torpedo.

George Stephenson who profited by the experiments of other
inventors, produced a successful locomotive, He built the first
railway from Manchester to Liverpsol. '

S. P. Longley, a scientist, produced a heavier than-air
machine which was driven by steam.

J. P. Holland improved the submarine,

Samuel F. B. Morse is the inventor of the telegraph. He
also devised the Morse Alphabet.

Alexander Graham Bell invented the telephone, Later many
improvements was made by Bell himself.

Guglielmo Marconi, an Italian, invented wireless telegraphy,
and contrive his experiments,

6.

1. Chino~Japanese War,

a. Causes. Japauese merchants and capitalists wanted
opportunities for.money-making abroad and her rapidly
increasing population reguired new region.

b. Results China Ceded Formosa to Japan together
with Liaotung Penisula and brought Korea under Japan-
ese influence. The liaotung Penisula was soon receded
to China by the intervening of Russia, Germany, and
France. o '

9. TRusso-Japanese War.

a. Causes )

i Russia had determined to convert Manchuria
into a province closed to all non-Russian trade.

}ai:an ‘wished to Xeep it open for her own-commer-

cial and industrial development.

ii "Russian intrigues threatened Japanese intere-
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sts in Korea.
iii Japan hated Russia
b, Results Russia transferred to Japan Russia’s
rights in Liaotung Penisula, recognized the supreme
position of Japan in Korea, and also ceded to Japan
the southern part of Sakhalin, ~
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