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PART-Il : PHYSICS
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o IOVl & oY v ue # AfT | SR ¥ GaR (A), (B) T (D) A O fashe €, 99

Fad (A), (B) T (D) T F99 R I W +4 3F 9T 3,

Had (A) T (B) T 997 TR IH W +2 31 91T BT,

Fad (A) T (D) TIF R IIM W +2 3 9T B

Had (B) T (D) T 7 ford TH W +2 3 9 B

T (A) FT T R WM W +1 3F U BN,

Fae (B) T 9o fF ST R +1 31 9T BN,

F9e (D) T 99 R STH IR +1 31 9T 8N

R <t faoreT &1 =09 1 e W (ST 99 &1 I A o W) 0 3iF g 3em a1 fasedt & fRdr s W
F T R I W -1 3 A BT

1. ¥MW FAE H =30 cm T T 3G0Fie n=1.5% O dT doF Ff RF ¥ T sER aftw @ds W
@ W B 99T 1S HY 998 99ad @, 9o 1l T SAreR 39 ® 99T Soq |1l T IEaareR 3 81 SE
FHHR 9 T Fehar e TE (R =3 m) 21 3R H,, Hy, T H, 09 o & R W fig X3 smrdt measar
¥, 99 98 w2/

N
H H H
(A) 0.8 cm < (H,-H,) <0.9 cm
(B) H, > H,
(C) Hy> H,
(D) H,>H,
IR (B, D)
H,
T fRuafy H1=5=3°X2= 20 cm ()
n 3
H O’ ¢
1 3 1-15
R 1 v R




11 1 11 1
V' 20 2x300 _ V 600 20
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13 -1 11 1
Ry 1 V' 2H 2x300 V600 20
)
:>1=_—31 :>H3=@=19.350m
V600 31

H, - H, = 20.68 - 20 ~ 0.68

H, > H, T H, > H,

AR H, > H,
TIAM MO s LS U Ioell OFT 9969 D I 3rcafes gdl gl %Y W SEATER W@l Sl 81 B8 6l
formmae & =@ yoR Sk 9 @ f gs o fRed v & e s s iy & ame aoie o 5e AR @)
T F ¥ FFEr/SY U 98 R /8, 39 9 SRR & 9 60° ST FRT o 27
[0, T&ed =R &)

(A)asa?raﬁv‘ﬂumzrg-am
(B) B & THWM T T AT I %gm
(C)@gaﬁraﬁv‘ﬁaw\/%m

(D) BT W ®I ¥ e gfaforar a1 T—gm

IR (B, C, D)

B Joll WV IgAT 0 R (IR oo e faRte iy w aa ®)

Mgl 1 2
29 (1-c0s60°) = —lam
2 ( ) 29
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o= |39 [.oz£j 60°
21 3

TN 79 = Mg%sineoO =lpo

3J/3g
4l
TT P TTAM g & oY
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= locsin60°+m—|cos60°
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3. UF I BEgNM U] GWIREA A, T T HIH IEUNT FT & A1 FGE n =19 G n = 4 TF Iaferd
BT Bl WD T AT TAGCH TERH A FT TEF HIEH IANG TGN n=m ¥ GHAT FAl S| A

AT T I F FRO T F GRT ¥ IR FHE Ap, T Ap, B AR lalke=%,ﬁwﬁ%aﬁw/<ﬁqﬁ
foeres @ 2/27

[hc = 1242 eV nm: 1 nm = 102 m, h 91 ¢ FAT: i gl T Y 1 e 2]

(A) A, =418 nm

1
(B) Apa/Ape :E

(C) e n=m@rmn=1ﬁ§éa'§jﬂa%nﬁﬁmﬁma§vm% 2

(D)m=2

I (C, D)

hc hc
T, -(Ea-Eq) TM-—=(Es-Ep)
a

e

_(E4-Ey)

Es-E
a= H?JITApe:—(4 m)

(o}

Ap

h—c=(13.6 eV)><i = 124216

nm =)\, =487 nm
he 16 3x13.6

4. TIEH 2M & =i I R FEdie k ael vw sommE R ¥ waiie fer o 21 39 it o 3 soAeee
ferfal Jor Al e} TEEE M AT 2M & °F 3 wifehl o gaifrd fRar oem 21 il & oo o § ey
AR a,, a, T a, 2| Fem &1 fRmmEen ¥ S a2 a0 R s sfeara seer § 21 R @ aftenas
TR x, 31 = F ¥ Fiar /A fawer wd 2/87

[g, TEET TR 8, TN AT 0T AR 7]
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(A) T = %%Wﬂ?,ﬁuﬁ%ﬂiﬁﬁﬁoﬁaﬁ%wmqﬁﬂm 3—3‘3

4 M
(B) xp ="~

(C) a,-a;=a;-2a,

(D) v/ R Tsd IR %memé,wm%maaﬁaﬁaﬁw Sg\/g%
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T e wEY 9T FE W)
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i—’ﬂWﬁ‘—ZM
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2M l
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2a,=a, +a,
a,-a;=a,-a,
SR
2mg - T = 2ma, ...(1)
mg-T=ma, ...(2)
T 2T - kx = 2ma, ....(3)
SRFT TR T FA W/, T=ING 2X o , _49 Skx
7 7 7 14m
X, 4mg
x& fog="0-""2
fere 4 3k
49 29 _29
a1:———:—
7 7 7
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=0 X =—— (A
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5. feya smaot %(“Dar%wﬁga%gaﬁqﬁqm E,& V& & ed faga &7 &t Suftafa 7 @ fig o sfew
W oI 21 A o ¥ o ER 9o i ) i 9 RESw & v 99 R fave a2, 99 98 e /R
(e, 7o Pfaw & fagadierar 81 R >> feym &1 aw)

(A) g B %1 fge &9 E; =0 ®
(B) g AW T fage &7 E, =26, (i+]) ?

13
© *~{ v,
(D) T & fFdt o fgell R ot fae &3 &1 ofmor ¥ @R
I (A, C)

E, — rfem & v v 99 & fiw p=PLo(i+]) # R ¥ sy o9, fig BRyw = (Frei) Rig 21

N

1/3 1/3 —
R=[KPo )" _[__Po T B, - 2KP LB - 3E,
4ne, E, R®

TME;=0

6. a7 & fafae v A, fele 30 d & A9 0.3 mm B TN 9¢ & T DF 49 1 m 3| TIEH 600 nm & T
FT TFH GAR T T § <9 SR o T W) el wosmfed B 81 9§ W, fig O el ¥ wiewy ® aur
I PO 99 11.0 mm 2| 77 & & Far /9 o a8 8/ 87

wat

y
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A) 0=23C i 3 forg, Bz P Fa s BN

T on
(B) =T 3 o W R el 21
(C)o=0 & forg, g P W wurf =afdereor Brm

(D)a:%%ﬁr%m,ﬁgowﬁm‘ﬁmﬁw@m

IR (A)

' fog P& o o SRl TR

AX = dsinochE
D

faweT (A) & forg

0.36
a=— &, 99 Ax = 3900 nm

ar (2n—1)%=Ax (et safeereor & fom)

9 Ax, = do. = 600 nm
T Axy=nh (n=1 & om)
GRILTC: BT

fawew (C) & forw
yd
Axy = 0T F:SSOOnm

ek (o0 = 0) (PR famrdh =fcrerzor)

T SR Rufy F B~ =ieE saRafda = 21

j
YT

«<——D=1m—>

d=0.3mMmdJATOP =11 mm
1=600nm=6x10"m



7. TEAF mE UF DIl FU UHE AR, @Gl T e Al & 3eR Al & 37e & SIfew Wasie 8, T
2 R W Yy 9 ¥ chaar 21 Aferar d @S g9 98 ® 99 9% U 99dd 998 gN Ush R W § §
Safr T R R R § w9 sER v wi o weae feed o 21 o9 de RO feeT o q@ L=L, 8,

TI FT A AA v = v, 31 IeT A T T VI SR A SR 8 TR AT g o ® R V<<%v0,

Tl dL e o1 = 3red faeame 21 B & 9 e /ad T 98 2 /27
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(A) 32 fake 3R & 3R dLTF T T 7, FOT F A 2vdTL T T &

(B) 9 faee &1 L@ %Lowaﬁaﬂsﬁwnﬁrmaﬁﬁ,wmaﬁnﬁmaﬁﬁ4%wﬁaﬁ%
(C) e & & YAF TFHX & aIE, FU FI I 2V O9 Tt 7

(D) T8 R @ W For ke ¥ T 2, %%

I (B, C)
TA FU H OURNE 9T v =y, R
T fo&eT &1 @ x =L,

dx FETHE &
X <« V
dx
Vdt = —dx (e /T 7 & TE W)
s
\'
, 2x
'm & Y e w1 g = dt=7
. \' . . V \dx
sec & foiw Tt o 9@ = n=or - dt ¥ TFER 9 Fo G N=—2—xv%
iy T u § aRaaT 2V B
. dx' faeae & o O W et aRaaw dv:‘zvo\llx-zv K
X
Slav= Y L, |dV|="°:"'
X

dVv Vv’
—=—dx .. In =n2 = V=2V,
SW: \Y) (VO\] 0

-, TS Foll 477 T ¢ A



8. MW W & TH My F 5T THATANE I T 19 ¢ R W 2, o gje ¥ @@ Py, s V,,
T A9 T, R 21 AT A fsor w21 w7 4 e %Waﬁﬁa@m%,aﬁaﬁw%%
(fRar 2 212 = 2.3; 232 = 9.2; R A9 fAgaiF B)
(A) TF9 & IR R T FE W] S A 13RT, 2
(B) T=fe & w17 i fyor & Sifow I 9P, T 10P, & Hem ¥ B
(C) ¥ fasyor o1 v gl 1.6 3
(D) T=fe & aIT I Foqor & siee Wi Sl 18RT, T 19RT, & 724 & ©

3N (A, B, C)
5xﬁ+B
T Vs = 2 2 _%.45
IO
5 §+1x§ S
2 2
T2 YA & forw
PV = fRgdie

Y
P=P, (%j =(4)%°-P,=9.2P,

VO
y-1 6

S fF 3 ;T ® PgV, = 6RT,
. W=-13RT,
e & a1g oW a9

ovo

j=2.3 T

n,Cy, +n,Cy, 5R

C = - 2 _Z
T, (Cv ) msyor n, +n, 3

- @ 9 sfed Taer Fe = U, = nC, T

=6x%x2.3T0

= 23RT,



|vs - 2 (Afrmad 3F : 18)
o T @E A T: (06) T T TIAF I HT IR U 3Nfeheh A4 &

o UIF W & foIg, ITR & Gel 3Miheh A FI WE TN 3 -Th I ARE FI-AT & I ¥ I AT
FE ® WM R & ufae AR AR sifrs 99 F & ¥ e seed F S, O I W9 o6 9 ST o a9
i qeheT &I

o UF U & IR FI eI - & T 3h QST & AR forar Sm:
quT T ;43 IR Faw 99 il W4 &I ufaee fRar w3

T AF : 0 I e Rufwar 7)1

1. 9T UE 2XRa AR fawsmaer qur smer e ¥ ® U8 ot/ ¥ IORd §¢ 31 Saferd s@en i 22Rn AR
¥ Rafia BT ®1 ST o T 9 AT Foil 4.44 MeV I ST B | U 222Rn AN y-81 81T 319
T e § UgEAT 21 Iaterd y R @ Foll keV 31

fear 2: °Ra &1 TAN] TAM = 226.005 u, 22Rn ST TAN] TFAM = 222,000 u, o FIT FHT G T =
4.000 u, 1 u =931 MeV/c?, c T & = 7]

IR (135.00)

BAd Am =[226.005 - 222 - 4]
= 0.005 amu
Q = Amc?
=931.5 x 0.005 = 4.655 MeV
ik T WRIT el 7, A Fofl g o IoRT AT A B

K, =444+ K,
K _ddaxa_ o
Rn = opp e M€

VI = 4.655 — 4.520
= 0.135 MeV = 135 keV

2. UHOEUNd YW 9 ¥ FHIOT 75° T UGG n,=+/3 F U & UEaad g9 R i e 81 e 9
@A J9ad a5 Sl 7T § 0 SER SR nd e # UH Udel fhow RT wfud fRAT ST 1 geRmE
A FIT 6 < 60° & forg AT I a9' W qof snaRer guafia eI 81 n2 & W= 21

IR (1.50)




T 3T Hod W IO ARE e & forg

.o, N
sint, =—

V3
Jgell 998 W W o9
sinb=+/3sin(75-6",)

= 0=60"% fow

%=\/§sin(75—e’c)

~ sin(75-6) =
2
0, = 45°

1 n
= —==—

Z B

w

3. UE JHIAE 9 A 1.5 m T el 7 e T¥F cm § IR G 9AT 21 U 39 A9 A B Id H Ao
F I, A9 A T & 75 cm g W @ A 2 T a5 T A 45 om g W @ 9T 31w & gEd
IR geg O &1 Rl 135 cm o w @ oRfeva 9 & 9 sifvenf =mr 21 5@ @ &, o9 Y B
W & a9 § fowa 3 g

IR (1.38) 1 (1.39)

& |ul=x,-x,=30cm /\
45

Au = 0.25 + 0.25 = 0.50 -

v| = 60 cm

Av = 0.05cm 75

60

—
-

Ooe

Xll:L + L:l =df
23600 900

% e = 1.3831 1.39



4. 10 cm o U A0 9R PQIFT IRRIY o e veRal & W W 1 emis & AT 4 o €, weRar @
v 40 o o 9l SER W L=1 mHIn gy R=1 Q¥ wafo 31 afts 9eRal LI Rad & ovaaq
T TET TEHT 4T B=1 Tae &4 9 i g 21 aft o S &l Rfted evr w T fFar wmr 2, 99 4
el Jpve & o aRay F U/ x x 103 A B, T8l x & 44 2

[T R PQH AT (1 cm/s), Hot SH d¢ F & a8 Had war 21 far 2: e = 0.37, T8 e I ALUH
T 3MYUR 8]
®B P ® X

—> 1cmis

IR (0.63)

—> 1cmis

/.
s a
B=1T, /

=10cm,v=1cmls
e=VBl= ) Z1%10 3
100 10
L 1x10°3
‘C:—:
R 1
L=l - et

=102 sec

;107
1
= i=103(1-0.37) = 0.63 mA

5. UF AT & URNE A p, ¥ AT T AT 0 FIT W eRTA ¥ HeARl A 31 9R var iy & fog, @ AT
TEell AR RIS ¥ TEHAAl B, 99 39 g 9% AT & 9T [ F 9RAT V, 21 ERAd ¥ TEH @ a1, AT a9
FT 0 R AT u o I TR gE A ¥ gl Beir 21 @ Ay R § 9 sER 9w o & o ARw
I 21 e Ay A Tt sl & fow e & siied A @ oREr 0.8V, B, 99 o F T AE 2

= (1-e™

IR (4.00)

2R
<V>=—o
b >T

*R :gug(sinﬁcosﬁ)[1+i2+i4+...}
g9 o o



a o
UgcosO| ——
_ o
0.8V, ; 1
0o
-1
o
o =4.00

6. UH FT W 8 7=@H M@ T& U WEad 90 § g dgfa Q & v R seee e @ TaR
afefera @ TR %ﬂoz“m—zw h i fadier 81 TS A=8rnx 106 ma NRIEH U& g iers
MITT R TF YR T ¥ ¢HAd 8 o 290 1 um T foeafaT & oar @ 1 e N 99 x x 1072 8, 99 x

Colk:iC) g
Tqur

[T Ry geEEEEE )

IR (1.00)

PEoE E VraviTy E
ﬁ
g

T R SYFEIRT G T

_2Nh

A
P==

hx10%*
4 ™m

Zafere 9T gRT 9T el

_2Nh

YT
TN dfh Mo wa dEd I F e wal
V,=AQ (A=1pm)

foar 2 Q=

2Nh 2Nh A-hx10%

T SAQ =

AM AM 4 1M
18 -6

- N=10 x8mx10 =1X1012

4nx2

x=1



@ve - 3 (AfrFasT A : 12)
o TR A A (02) N - T B
o TAF G -Fie wema A @ (02) gl we B
o T T i a3 afrEr 2@l T =l
o FH-IF TR wiaAfeEr 7 (1), (1), (1) T2 (V) T GA-01F =2 9fafiedt £ (P), (Q), (R), (S), (T) T (V).

o  FA-ITM GA-IIF MR R TAF Fgfachedt 79 ¥ IR faded F 1 2 o =9 IR wredl § 9 Fadt v agfawadt
7 ¥ g2t T Ry Y agee R B

o UIT W & IR T ToAid - & TS 3 Aol & AR fohal STIQam:
qof 37 © +3  gfe g FE Ga & G99 [9ehed &1 =ae o T ©;

ofe FrE N faehed & T @7} (Sri 9 AR 2);

3 ae feufaar )

1. Ig=aT ¥ & 7 gu W e gReEl 1 IgEa w9 A R W B & I RRm)
Tk ST 9 99 °R - aifeaes dReal 1, 2, 399 4 STERT O §9R0 T4 2| 99T ARGy 7 i g s
T FAM: W, 24, U T 4uB| TT H T L, T 2L, F T4 49 TS & URaI & R R il T 4
FR IAT AT | T8 AT AW 8 o i1 () F Jod g L, T 19 T, R 9 e 9 smaf f, 21
-1 ¥ IR IR w7 2 TaE g@-1 A w5 wE & afer wefig 2

T4 : 0
HITHAE HEH |

=0-1 g=r-1l
(1) TE-1 (w) (P)1
(1) T1-2 (2u) (Q) 1/2
(I)TEI-3 (3) (R) 1112
(IV)TER-4 (4u) (S) 1143
(T) 3116
(V) 1116

It 9T W A T T, 8, T f, q=E ¥ Ioaod 4@ G & o Fer e g

A)I->P =R II->S IV>Q
B)I-QIl->PIl->RIV>ST
C)l-QqNl—->S, >R, IV>P

(D)1 5P l—=Q Il 5T, IV->S

I (A)

A

1 T,
1) f=—1 [To
()02|_OM

1 [T,
2) f=— |2
()12L02M

1 [T
3) f=— |2
®) =55

1 T,
4) f,=— |0
@) =520

W T L, 8, 99 W Ieaaw e gl & o



2.

FTST A & T g R FuRT gRET 1 SugE 0 ¥ fem W B 3 IR R

T I 9 97 9R R aifeass W 1, 2, 39 4 & SUERT ¥ S9R0 W ? 9o e @ 9y s e
TS TR FA |, 200, 3uTA 4uT| TT WG L, T 2L, B WA F I d@E B IRaeH B gRT A
H FE F T I I | T8 A o © R -1 (W) § qE a€E L, T e T, | 99 e &

s f, 2l
-1 ¥ IR IR RwAt & T 2 waE g@-1H w5 R @ afer wefifiT 2

=h-1 g=i-1l
(1) -1 () (P) 1
(1) -2 (2w) Q) 1/2
(1) T1-3 (3p) (R) 1112
(IV)TE-4 (4p) (S) 113
(T) 3116
(V) 1116

. 3L, 5L 7L
FEd 1, 2, 39 49 wwE FAA Lo, 2°, 4°W 4° R g @ T 21 R 1, 2, 399 4 FH: G

1st, 3rd, 5th T 14th TR R T YER FH w8 fF o Redt A sgfy e BN 2 99 T, 9 wE
¥ IR e ¥ T & fore @ e Brm

A I1->PIN->Q M-SR IVST

B)I->PN—-QNl—TIV-U

(C) 1P ISR IMSTIVSU

D)I->TN-Q IR, IV-sU

I (B)

1T T 1T
A (1) fp=—x |[1=— |2
(1) °2%XJ; 2L\

3.

(@ f=-22 T2y, To
2x3L, \ 20 2

5x2 |Ts ¢ _3To
5L, \3u 16

@614 T o T
2x7L, \ 4 16

I-PIl-QIl—>T,IV->U

(3) fo=

IR ¥ & 1€ g W enRa gl o1 Iwge w1 ¥ Fam B @ 3w RRw
T IMEY THAIHNE A TR U FOARISS T A, G R G Sraftieh 3o S Rl TAX g fear S
?, 9Bl THEm &1 9 2 o1 AXFem & Sorias A XF seq aRads 21 U Aid ThauRANE SEd a9

& fow X=%R'N(TLJ+ R'"(Vlj,u's‘“r RIg Fodis 8, VW &1 smae B, T, 3V, Fadis 21
A A



A G-I R F wfferd | IfiE TEiE T R a wR-1 T AR & g wwva e vefifa R R
g4l g4l

() 971 52-53F (P) %RToM
e g/ forar T @

HTFT 15253 H Q) %RTo
MaRer Fot & uRae

(M)THFT 1 > 2 > 3F (R) RT,
o g sramfve Se

(IV)THT 1 > 2 & (S) %RTo
e grr sramfee Ser
(™ %RT0(3+In2)

5
—RT,
(V) 60

It PV-3T ¥ 29T SFER Yh¥ U AieT TehelIRAv[eh e 319 W &= BIT 8 1 PV, =%RTo,a€fﬁa1=f%

P
2
P ] 2
0 T Vv
V. 2v,
A)I-QlIl—->RII—>S,IV->U (B) l-Q,NIl->S,IIl->R,IV->U
(C)1>S, N>R, M—>Q,IV->T (D) 1-5Q N>R, N—->PIV->U

I (A)

1
A () Wio_3 =PoVp =§RT0

3
(I AU= EX[S%XZVO —POVO} =RTy

(M)AQ =AU +W

4
=2RT,
3 0

1 3
(lV) AQ =§RTO +EX(2P0V0 —POV0)

5
=>RT,
6 0



4. ITHT X q 1€ g | JuRa gRAT 1 Iwga w7 A fam = B & I RRvm

TF MY THARHE A R UH FEARNGS T F, I g a9 srafeieh 3o S Rl TAX g fear S
?, WoI THem &1 a2 7o AXFem & Swmfas o Xd sreq 9Rads 81 v Aid ghaas sied a9

F fow X=§R'“(TTA)+R'"(\>/) I8t RAG Fadier 8, VG & e ®, T, 3V, Faais 2

A - 1N TR A aRNfod e Il TEiE E R 9 g -1 ¥ o OREl & e awiE 9 el R e @)
4| g4l

() ¥ 152-53F (P) RToln2
e g/ fomam T w R

HTFT 15253 H (Q) %RTo
R Foit § ARaw

(M)IFT 1 52 > 3F (R) RT,

e g7 sEaitT S
(IV)TT 1 > 2 & (S) %RTo
e g7 it S

(T) %RT0(3+ln2)
(V) gRTO

IR TV-3RE ¥ TR AR T U A QoheT kA STe¥ I8 R &9 Bl & a1 PV, = RTo,aéPrﬁaﬁ%l

3 3
2
P, ; 2
v
v, 2v,
A I-5PUSTINSQIVST B) I-5PIUSRMSTIVSP
(C)I->S,N->T,NM—->Q VU (D) 1P INSRIMSTIVSS

IR (B)

RTy, (V. RT,
' (1) Wyp 3= 3°| {Vﬂw_ 3°In2

(1 AU_ER( 0_%0) RT,

() AQ = ° —9%1n2+RT,

(IV) AQ = T° = 9%1n(2)

I—>P,II—>R,III—>T,IV—>P



PART-Il : CHEMISTRY

Qve - 1 (Ffrwasw dAF : 32)

T4 @S ¥ 3% (08) 9% 2|

I 99 & IR e 81 37 IR fwed ¥ ¥ v a1 v ¥ siforR 98 IR 2 /3
TAF T & g (W) 98 SO ¥ get faeed /el o 9ae Fifr |

o UAF YT & IR H i A & T2 3 ASHT & AR foham SIGm:

7of 31 D +4 TR Fad o w8 e /fwed @ T e g

S 37 ;43 AR oW R ooy w8 € g ae 99 el o 9ee W g,

s 37 2 42 AR 99 @ s faeer 99 ® T daa A fasedl @ waE R T @ q o ud
o,

e 7 :o#1 AR A s faser w6 ® Uy @ad U fasew & = TR W @ 9w 9w w@d
e =5

I STF : 0 AR T ST Rever o 9 8 R T (ST 9 o1 IR R faar T Ar);

HHF SF -1 @ I iR #

o I & forw vwm weH ¥ Al W SR A wafe (A), (B) 9 (D) v O faehed ¥, 99
F9e (A), (B) T (D) & w4 fohd SH W +4 3k I Bil;
Fad (A) T (B) &1 =99 foFd SIH W +2 3 9T B1;
F9e (A) T (D) T =99 foFd T W +2 3 I BT,
Fad (B) T (D) T 99 R SR R +2 3 W B
FIeT (A) T T [T T W +1 3 T BN

dhad (B) & 9o foF SIM W +1 3 9T BN,

shad (D) T 98 fFY S | +1 37 U 8N,

fordr 3% fasreT &1 999 A1 A W (ST T AT IR T I W) 0 3iF Wed R I fwent & R s e
F T TR I W -1 3 qIeT BT

1. TSSO U] Y STEEEN Feh —13.6 eV R Het il gaadiE s y R AR difvw Rt e,
FACH GEAT TA T FACH G FA: -3.4 eV, 2T 0 71 IHAeM y & forg e § ¥ i ¥ e w@d

g @)?
(A) TE UF 4d I &
(B) 38 37aed ¥ TIGCH BRI VA fRar T A 3T 2e ¥ T B, WTET e TolaCT S T ORmr ¥
(C) =% 2 i AIE 2
(D) &% 3 g e &
I (A, C)




72
g E = -13.6x—-eV
n n2

22
3.4eV=-13.6%x",
n

= n=4
n=4,1=2,m=0, 4d F&F o TET 8
T HEEH A R AR 6 G = | A A
4d¥ BT A 9 G = 1
Fih a8 UF Theh SoacHig T 2, T IR el © T T AN S 2e BRT
2. A& T sifRars (sEgfe) W feR Five

Zn + 9 4% H,50, —> G + R+ X

Zn +9< NaOH— T+ Q

G +H,S+NH,0H— Z @F 3aem) +X+Y

&l fasrew @1 93 FRe

(A) Z 7ieT e 98T 7

(B) Q& Jmmae ¥ SqhT 9 A 12

(C) R T& V-3 arem 31 &

(D) TH Zn o SiTRIFRIT 3GeAT + 1 2

I (A, B, C)
‘A Zn + H,8O, — ZnSO, + SO, + H,0
conc. (G) (R) (X)
Zn + NaOH — Na,[Zn0O,] + H,
conc. (™ (Q

ZnSO, + H,S+NHOH — ZnS| + (NH,),SO, + H,0
—_—
(G) group-IV 4] (Y) (X)
reagent

SO, (R) & V-3 21
ZnS (2) Teer e et s@eT 7
H, (Q) ¥ & % 131

3. Tie & Aordu & AEEIEE TR W TE@ 3TEh i ofd A Q o SuRAY § CN-& @y Qe fear S 2
T 91 R T& 91Y IU=IRT ek Au T Z 91 fhar ST 81 981 faeshed &l =g shifeig |

(A) Q, 0,7 (B) R, [Au(CN),J'?
(C) Z, [Zn(CN) )2 (D) T,Zn®
I (A, C, D)

LE Tes 1 FAwrdor arg (0,) & IuRafa ¥ NaCN & 77 faee & & faeres err fomam S 21

Au+NaCN+0, ——[Au(CN), | +OH"
o) R)

[Au(g)‘l)zl"f(ZTr)l——>[Zn(((3§)‘)4]2_+f§L)'
R; [Au(CN),I 21

Q; OZ%I

Z; [2n(CN), > ?



4. & I W i s & o @@ fFeer @1 99w SR

2" cHo i) Hg", dil. H,;SO,
ii) AgNO,, NH,OH
MeO iii) Zn-Hg, ar= HCI

Q
i) SOCI, | aiCl,
Zn-Hg
g TEHOI ¢
Q, R S &l &I ITE AT
OH
(A) "
eO MeO
Q s
(B) meo MeO
Q R O
(C) meo” ‘ ‘ MeO” : :
R O s
OO RINS S
R O s
IR (B, D)
Td
i
C=C-CH,-CHO C-CH,- CH,-CHO
@ HgSO,, H,S0, (dil.)
OMe OMe lAgNoa, NH,OH
i il
CH,-CH,-CH,-COOH C-CH,-CH,-C-0
Q Zn-Hg
( ) HCI
OMe OMe

lsom2 , Py

CH,-CH,-CH, C Ci
@ — Lt (s)

OMe
(R)



5. = % 9 98 fGoeT @1 waa Fifw
(A) TTE-6 F WAIEE T B
(B) TR I I W R RAGhe IaRF F U F STHIIARTAT HT I Fh @ A 2|
(C) ¥R H T 0-DITHE THAT B B N TARHIIET e g/ St Bl 2
(D) IrFfae TR fager e Sehts gard diforssangE B Bl
IR (A, B)

L] (A) AEIH-6 TR Uifergass 8 il 533-543 K W Shdlciged &l o & 919 T i W a1 2|
(B) A WiREIHISNITH & S Uoh ANNTIh 95T & o1 I8 WRaThe 8N IR BT 81
(C) AT B-DITH THEA & AT & I C, — C, TRHEERF e g q& B B
(D) UThideR T e -HiiersEande 21
6. Voar omm & "o F 9 faseq @1 W FIRw
(A) Rt Smr &1 G ST NOCI 7T CL, 3 Jufeafy & Fwor 2 2
(B) Y @ &1 e @ HCI T a7 HNO, & 3 : 1 (viv) 3 ¥ fea forar wmar &
(C) ez T Ve omm &1 if¥fohar R T RO 9T B & SRR Au, +3 SieRiieor sraer | B @
(D) g i IRl § WMes g Veram Wo@r F forr W NO, I B ®
IR (A, B, C)

A (A) HNO, + 3HCI —— NOCI + Cl, + 2H,0
AR FANES TN FANT SRS I Giell T e T €
(B) Xerar fowr |iE HCI 7 |ig HNO, &1 3 : 1 Risior 2 21
(C) Tes Verar war ¥ gera [AuCl,)- ST 21
Au+4H* +NOj + 4CI" ——[AuCl,]” + NO + 2H,0
(D) I NO &I NO, ¥ il Fr it 21
I g SRy F NO, T &t SIer & B B
7. 39 98 ey o1 999 AN S T S9e & ' F Weles A o B §

Br

) ] NaOEt

HeC i) alc. KOH

3 ii) NaNH,
(B) Y\Br

iiil) TFT T 3MERA AferaRT, 873 K

Br
(C)@ + Ol i) V500K

(D) @ NaOMe

IR (B, D)




Cor
Eto®
wn|| g f; (RredAR)

H
Me
(i) Alc. KOH
(B) gf Br W Me —C=CH
2 lvﬁr T Fe iferanT, 873 K
Cl
Cl Cl
SO v
(C) 500 K cl cl
Cl

Hk\
(D)Q Med®, @ + MeOH

= & ¥ A sl & T Soe & w9 F 9 U B 87

Br
M) oA g _2n
(B) Hac\/\COONa NaOH, CaO, A

(C) He™C! 2Zn, dil. HCI,

(D) HC~~cooNa + H,0 g |

IR (B, C)

A

Me
(A) Zn _CH=
Br Br —> CH,—CH=CH,

B) "\ cooH % NN
(©) \/\ cl i_'l>

(D) 2 "\ COONa +2H,0 -Eetrolsis.\ "\ +2C0, + H, + 2NaOH

|vs - 2 (Afrmad 31F : 18)

79 @UE A T (06) YT &1 YAh YT ol IR Uk JAliheh A @

T I & o, I & w8 3R AF Al WS T AA-SAE I8 <FRE -9t F ITRT ¥ IR A
FE F WM WV & ufae AR Al sifrs 99 F ¥ e seed wF S, @ I W9 o6 9 ST o a9

HfTeheT X
IAF T H IR T JAIHA S & T 3 AT & AR fohar R
quT T : 43 IR Raw g9 Sl W4 F ufee frar w3

T AF : 0 I e Rl 7)1




,CLIEEHA & T 3 I I @9el N-Mn—Cl §& iU (Wel Mn-N T Mn—Cl 3 F9er R
R T) F FA AT 7
(en = NH,CH,CH,NH,)

IR (6)
T FH9e-[Mn(en),Cl,]
Ci
H,N
oH o
CH
\ﬁHz Mn/
| \wz
H,N CH;CHZ

N-Mn-CI siell (% N-Mn s = Mn-Cl 5 el & 2) 9 9 = 6
@ N-Mn-CI 1 ¥ N-Mn S8 Mn-CI 591 & fauer & & @)

2. 19 e 9o # aF HNO,L BN 39 Aiftes ¥ sifadiiaer R s 9o & sifeiiancor sraeam Seaas
2, % T o S A (g H)E

(Fam I 3ifeReT : STt T AR T2 = 18 g mol-)

IR (288)
LK Az HNO, T awamer | (S,) T H,S0, ¥ S &Y <1 & T & NO, o 319 & o 21

0 +5 +6

S, + 48HNO, > 8H,50, + 48NO, + 16H,0
191 S, ¥ 16 A H,0 T 2
H,O &7 ¥ =16 x 18 = 288 gm
3. A C,H,0 T Tohg TR & A ol Ffesresaae I afed aaaiaal & @d 9@ &

I (10)
LL] T C,H,0 & ffaw wwrafeai wfed =for Sor vy 2
(o) (o) (0) (o)
YAV NIV VIRV AV
() @\ N\
<0>/ (o) (0)
y Q (7

Tfhg R A FHeT G =10
4, T IACEPH UF A A U wEgia Wl B Fo a@r v

(i) H,, Pd-Baso,, el

> P
(i) ¥ KMnO, (3Tre), 273 K

IR (6)




l (i) H,, Pd-BaS 0O, fremiiei

N (i) T KMnO,, (3TfererT) HoO

273 K

OH

HO OH

OH

OH
5. TEH dc RSt # 1 atm IREE I T G, STl ORfedfodl § seed AR 2N,0,(g9) A,
2N,0,(g) + O,(g) T &I T 1Y x 103 s & ¢ R & =R T 1.45 atm 2| TN FGER AT T,
Ife fforar o1 37 FadiF 5 x 104 s 18, MY &1 a4 2

IR (2.3)

T 2N,0, ——52N,0, +0, ; K=5x10"* sec™
YRIBTE < (atm F) 1 - -
T tIFHE 9E TG 1-2x 2x X
1-2x + 2x + x = 1.45 atm
= x=0.45atm

T e F SRR & fog (sffrar ey o e § W W)

R . In_' - 2.3x10%sec
2x5x10™* 0.1

6. 900 g 51T gaT aRAm & Selig feram & aRar o1 At o1 0.05 21 ARt fawas &1 =9 1.2 gcm3 9, &
aRar faerm &Y Horar 2

(ar T 3R R T ST P AR FHF FAT: 60 g mol-! T 18 g mol' F)

=

IR (2.98)

X?IﬁllT m&
LI 1 =°'°5=nm+n1@m

n
0.05 = 900&
W+n_{ﬁm
= "gﬁm = 2.63 mol
IRAT HT T = 2.63 x 60 g/mol AR g9 (IRaT) = 60 g/mol

=157.8 ¢



faeT &1 w9 = 157.8 + 900 = 1057.8 g
1057.8
1.2
5 > 2.63
= "~ 881.5

aas 1 3mEE =

=881.5 ml

x1000 =298 M

s - 3 (FAfrwaw T : 12)
o TM@E A A (02) T -FAm e T
o TS G -Fie wea § A (02) Fgfaswedt we 2
o TF G i aea ¥ < afrEt & g@-1 T =,
o FA-IF TR wlAfeEr 7 (1), (1), (1) T2 (V) T GA-N1F =2 9fafedt 7 (P), (Q), (R), (S), (T) T (V).

o FA-IT GA-IIF MR R TAF Fgfachedt 79 ¥ IR faded 3y 1 T o =9 IR RFeredl § ¥ Saat v agfawadt
75§ et S Rl ol I e 2

o UAF YT & IR H i A & T2 3 ASHT & AR foham SIG:

qf 31 : +3 IR Raw 99 GANE & 9 faeer @ @@ far wa 3;
I 3F : 0 e R N ey 98 T A ¥ (SR saRa ?);
HITHE SF D1 g T Rufoar )

1. 9 R W st § @ T g & SR R gREl A SR ' 9 fiem ae R aEl & SR AR

U TAFGH dTel T & e Aed R AR FIRIT St gelged A & 9R SR AT e 81 A & T8 g@m-1 ¥
TR S nth e & forg e it & T B qu F-I A n R g AeRar s o faeed i @ 2

- -1l
(1) nthem Fi B (P) =< n2
(1) nth el § FAFH AT
FIT FRT (Q) o< n*
(1) nth e ¥ T &
ST St (R) o< n®
(IV)nth e § T ot
fafas st (S) < n'
(T) o< n?
(U) o< n12

FA-1 TGN R R F 50 981 weaa e foheq sar 87
(A) (1), (P) (B) (IV), (V)
(C) (), (S) (D) (IV), (Q)

IR (A)




L e -
Rt i =
& e (), P (IV), P
2. WA W IR A W G ® IR R G H 3R w9 ¥ fam wa e T & S aig

UF TAagH dll WA & A disd R FER FIRe SE sdeg e @ AR SR T FRar 81 e & W
FA-1 F TG F nth e & forg e AT & T F T F-I A n R T FeRar e ae Reer 7 @
2l

-l g4l
(1) nthem Fi Ber (P) =< n2
(1) nth e § FAFEH A
FIT FRT (Q) o< n?
(1) nth e I T I
ST St (R) = n°
(IV)nth el ¥ g ot
RIS | (S) =< n'
(T) o< n?
(U) o< n2

-1 TN G-I 'R R 0 §Y 98 99=ad arenr fareq diwar 27
(A) (1), (R)
(8) (), (P)
(C) (M, (Q)
(D) (1), (T)

IR (D)

' e AT A
B < n2
AT G o< n
TifereT sﬁﬁoc;%
%Aﬁﬁrmﬁocniz

g& Fe (1), (T) 5 (1), (S)



3. 0¥ W e § QW g & SUR R R A SR ' 9 e wa FE aEl & SR e
-1 ¥ gRAvE gerd T e vEaeE sfifRaret & st R R 21 g -0 A - A siifRarey @
AT I TA/AT I I @ w7 § AT 2 g AR Y e & T E)

-1 -1l
U] (P)
(i) DIBAL-H
©:;CN (i) dil, HCI @(\CHO
0 (iii) NaBH,
OJ (iv) conc. H,SO, COH
(m Q)
— (i) O4 OH
(i) Zn, H,0
CO.H (iii) NaBH, OH
2 (iv) conc. H,SO,
() (R)
(i) KCN
@(\CI (i) H,0", A @G
_—
(iiii) LiAIH (o)
CO.CH, (iv) conc.4H2804
(v) (S)
CO,Me OH
(.) LiAIH,
CO,Me (||) conc. H,SO, ©\/C\O/H
2

(T
CO,H

Q

CO,H

(V)

2

F-| T G-I R IR o 5 98 Sjeaa areln faemeq aar 37

(A) (IV), (@), (R)
(C) (IV), (Q), (V)
I (A)

" Q02 =

(8) (M), (1), (V)
(D) (), (8), (R)

CO,CH, CO,CH, CO,H
Conc.
@i\cmo&i H,S0, CH,—OH -HO
v i M o
CH,OH CH,— OH, "
\A (R)

Mo @\ACOOH LiAM,
—t>



CH,OH

CO._Me Conc. bt
(V) 2 LiA‘H, CH.OH _ SO, -
CH,Me g CH o|.| CH,—OH,
\A
+ —H+
QU 003
(R)

(1), (Q), (R) ; (IV), (Q), (R)
4, 9@ W FTET A G T GEH F IUR R grodl 3T w1 ¥ Fram awa e g & S aig

FA-1 ¥ IR gerd Fr i vEaeE siifRaret & st R R 21 g -0 A -l A sifRaney @
TeAE IcdIE 9T A Ie & & ¥ AR 8 o AR & s & @ E

-1 -1l
() (P)
(i) DIBAL-H
@CCN (ii) dil. HCI @(\CHO
_—
o (ili) NaBH, CO.H
. 2
0—7 (iv) conc. H,SO,
()

(i) Zn, H,0
U E—
©\/;2: (fii) NaBH,
(iv) conc. H,SO,
(my
(i) KCN

(R)
@(\CI (i) H,0", A ©:>
—_—
co,C Hs (iii) LiAIH, (0]
(S)
©\/\CO ,H

(iv) conc. H,SO,
(v)

COMe (.) LiAIH,,

COZMe (u) conc. H,S0,

C

o
FA-1 TGN R R F 59 981 W aren feheq sar 27
(A) (1, (Q), (T), (V) (8) (), (P), (S), (V)
(C) (1, (S), (Q), (R) (D) (M), (P), (S), (T)

I (B)




CN - CHO CHO
() o DIBAL-H du HCI @:\ NaBH @:\CHZOH
j CH,OH
(o}

Q)
Conc. CH.,— OH -H*
—_— 2 2 > + _—
C|-|2—\§‘)|-|2 A H
OH Conc.
(n (l) 0, CHO NaBH H so,
(||)Zn/H o
COOH COOH COOH

(M, (@), (R); (1), (P), (S), (V)

PART-IIl : MATHEMATICS

ave - 1 (Afraw 1T : 32)

9 @S § S (08) Y T

AF Y P OR fadeq §1 37 9R fawedl § ¥ v a1 U ¥ 3ifere 98 IR R /2|
TRAF T & g (W) 98 SO ¥ get faeed /faeedl o 9ae Fifr |

TE T & IR & eI A & T Fh Aol & SFIaR fohdl e

7of 3 D +4 TR Fad o w8 e /sl @ T e

Sl Ecalco ;43 AR o AR eer w8 € weg 9 94 e o 9ee W g

i 37 : 42 AR 99 s faeer 99 ® T daa 3 fasedl @ wEE R T @ q o 9 d
o,

nfaE 3F Do+ AR A e Reer w8 ¥ W Paa v fader o e R W ® 9 9w wd
e =5

I ITF : 0 AR T ST Rever o1 9 78 R T (ST 9 o1 IR 9 faar W Ar);

HOTHE FF -1 W o= Rl

JerewT & oY Ue we ¥ afe 98 SR ¥ Gele (A), (B) 991 (D) A AF fawhew ®, 9@
Faa (A), (B) T (D) & 7T fohd SIH | +4 3k 9T BiT;

Fael (A) T (B) T w8 fohd S W +2 3fh I 8i;

el (A) T (D) F1 T R SR W +2 3k T B

Fad (B) T (D) T 70 fhd 99 W +2 3fh 9T BI;

ae (A) T 999 fRY I W +1 3fF 9 BT,

Fae (B) &1 =0 Y ST W +1 3k 9T BN,

FaeT (D) T 99 R WM W +1 3k U BT

Rl < f9oreT &1 989 1 i R (ST 99 &1 TR 9 o W) 0 31 I Bem o fashedl & Rl s e
F T R I W -1 3AF T BT




1. 9FT f: R — R U %o 8, S fal

lim f(h)-f(0)
ToTeRf 1 e [IM—=— NOY forme 2 o oRfE 2 T

f(h) f(O)

TUTERT 2 g lim———>——

99 1 § 9 T /Y fawer ad /87
(A) f(x) = x235T UrERT 12
(B) f(x) = |x| T ToreRf 12
(C) f(x) = x|x| T UreRt 27
(D) f(x) = sin x FT TURER 2%
IR (A, B)

faem= 2 I oRkfeT @

L)
(A) (0 =2

2/3

— — =|im|h["®=0

lim
h—0 J]h| h—0

(B) f(x) = |x]|

|h|-0_ .
I =| h|=0
tim 12122 = tm 7]

(C) f(x) = x|x]|
. h(h)-0_.. |h| |1 3@ h->0"
lim———=lim—=
h—0 h2 h-0 h |4 3@ h=o0

R, lim f(h)- f(O)E -5 2

h—0

(D) f(x) = sinx

. sinh-0 1 sinh .
||1'_>0 h2 ' E_h = faea= =8 ©

2. WA f: R - R, f(x)=(x-1)(x-2) (x - 5) KT GRAMNT 81 Feld F(x):ff(t)dt,x>ow&sﬂiﬁaaﬁﬁw
0

a9 71 i ¥ Fimar /3 fawer w8 2 /872

(A) x = 2R F ©FY Iass 2

(B) x=1R Fo1 @MY fAfFes 2

(C)® xe (0,5) & forw F(x) =0

(D) (0, <) ¥ Fa 2 wIFig Sfess ve o wFig fAfess 2
IR (A, B, C)




L) F(x)= Tf(t)dt
0

= F(x)=f(x) = (x-1) (x-2) (x - 5)
-+ - ¢
1 2 5
F(x) & x =2 W 3T TN x=19 x=5R FfFss &

4 3 2
F(2)= 2[x3—8x2+17x—10]dx:x—_8L+17x _10x
0 —

Tl f(x) T MRIHTH AF HTHF 7, a9 fHAT x € (0, 5) P oW f(x) = 0,
1 2 5 /

y =F(x)

3. HFTN xe R T AT

1 1 1 2 x Xx

P={0 2 2/,Q=0 4 0| ;1 p_pap-t.
0 0 3 X X 6

99 A & ¥ /8 fawer 98 2 /27

x x 5

2 X X
(A)®T xe R & it R=det|0 4 0[+8

o 0
(B) x=1 o v T AT of +pj+vk faemm ® e fo RHH
Y 0

1 1
(C)x=0= fow afe R{a}—ﬁ{a],?ﬁ’ a+b=5
b b

(D) T ardfash @& x faemE ® Sefk PQ = QP
IR (A, C)




11 1 2 x x
P=0 2 2|dqarQ=(0 4 O
0 0 3 X X 6
6 -3 0
@t 6P7'=|0 3 -2
0 0 2

(A) - R=PQP
— det(R) = det(P) - det(Q) - det(P")

2 x X
= det(R) =det(Q) = det|0 4 0
X X 6
(2 x x| 2 x 0
= det(R)=det|0 4 O|+det|0 4 O
X X 5] x x 1
(2 x x|
= det(R)=det|0 4 0|+8
X X 5]
o 0
(B) R|B|=|0|F (o, B, ) F 3> & BRI
Y 0
Z4ieIT det(R) = 0
= 4(12-x%)=0
:>x=12«/§
1 6
(C) PQP'|a|=|6a
b 6b
11112006—3016
3502204003—2a_6a
0 0 3|0 0 6|0 0 2|b 6b
12 6 4 |1 36
= | 0 24 8 ||la|=|36a
0 O 36{b 36b

(D) PQ=QP

A AR x B G T AT D PR a,, sTww T T8 2, w@hw xw A 9= e 98 e
o PQ = QP.



4. W f(x)=2% x>0
X
AT X, <Xy <Xy <. <X, <., fH TN WIFT Sfeas fiig € My, <y, <y, <...<y, <., {3« =@
fAfes fig 2
a9 v § ¥ S/ e wd 2/82

(A) x4 <y,
(B) N Wk A & Felw x4 —x, > 2
(C)n& v&F a9 & foIw |x -y, | >1

(D) n® Y¥F HH & forg xne[Zn, 2n+%j

IR (B, C, D)

X
2xcos nx( —tan nxj

LE) £(x) = 3

Sfeass /fAfess & e f(x) =0

T
= cosnx = 03T tannx =§x

Y
cosnx # 0 = tanmx =Ex

y y = tannx _mxX
/’y__

L —1

L —1
L—1
L—
L— X
3 S/13 |Z 9
0% 1P1*2P?2 2425

f(P;)<0,f(P))>0 = x=Pjc (1, %] T s fig @

f(P;)>0,F(P})<0 = x=pze(z,§jwﬁumﬁg%

= Ix,-y,/>1Vn

5 9 13
X4 € (2, Ej, X, € (4, E\], X3 (6, ?)

= X,€ [Zn, 2n+%] vn



5. ac R,|a|>1® fow amm

lim 1+32+...+%n
o n"® 1 + 1 ot 1
(an+1)* (an+2)’ (an+n)*

=54.

I a I/ 9T 99 /7

(A) 7 (B) -6
(C)8 (D) -9
IR (C,D)
. R . (r]1/31
LL] lim —=1 —lim—=n/_ N
noe oo n 1 n—eo N 1 1
n*y -
2 2
= (na+r) P a+rj n
n
,
J’x1/3dx
— 10 =54
J -
o(x+a)2
3
4 0
= -=54
1
(x+a)0
3 1 1
N SLALE

4x54 B a 1+a

= a’+a-72=(a+9)(a-8)=0
a=8dr-9

6. 3T-HUIH Ul n & forg, AT

n,o. (k+1 ) . [k+2 )
D sin 7 |sin n
= n+2 n+2
n .2(k+1 j
> sin n
k=0

n+2

AT cos-'x® A [0, n) ¥ ¥, a9 e & ¥ s /¥ fawew w8 2 /82



(A) lniggf(n)%

(B) f(4):§

(C) sin(7 cos™ f(5)) = 0

(D)afe a =tan (cos'f(6)), 7 a2+2a-1=0

IR (B,C,D)

ZSin(kJr;n)sin(kJrznj (cos(nfz
LE) f(n)=to 17T nre ko

n .2(k+1 j B n [2k+2 j
Y sin?| ——m 1-cos m
k=0 n+2 k=0 n+2

(A) Iimf(n)=|imcos( T j=1

e[ _N3
(B) f(4)—cos(gj— 2
T
(C) f(5)=cos7
34feg, sin(?cos‘1(cos;n:sinn:0
(D) - f(6):cos(gj;Hﬁa:tan(g)zﬁ—1

wWeed: o2 + 20, = 1



7. A A @ & R
L,: F=Ai, LeR,
L,: F=K+u, pe R
L,: F=i+j+vk, ve R

fort figell & e Q, L, R 8? T &9 L, R v&F g PN L, R w&F fig RFT 9% @& € w&f P, QT R
@ 27

(A) k+] (B) k
ST L
K+—j k=21
(C) k+5] (®) *=3]
IR (C,D)
LE AT P = (2, 0, 0), QO, u, 1), R(1, 1, )
wiar & o PQ=k PR
A-0 0-pu_ 0-1
A-1 0-1 0-v
1
= U=—, A=Au-p
A%
N V=1, A= M
il -1
= uz0, u=1

010 00
P,=|0 0 1,P.,=(1 0
100 0 1
. [213
T X=> P|1 0 2P
113 2 1

W& P A P, & uRad Aeww o wuiar 21 99 A A ¥ war /Y fawer v 2 /87
(A) X & fasrtl srogal 1 IR 187

1 1

(B)ale X|1|=a|1|, T o =30
1 1

(C) X v gofiT Afeea 3

(D) X - 301 v wfeiig A 2
IR (A,B,C)




Pl =P, P} =P,, P] =P,, P] =P,, P] =P, T P] =P,
2 13 2 1 3
P|1 0 2[P/;#F1|1 0 2
321 321

(A) Tr(X) = ;Tr(PiQPiT) (-~ Tr(AB) = Tr(BA))

X =

QT Q" =Q

6
k=1

= ;‘,T"(QHT'R) (- P/s wiftae A 2)

= ZG:Tr(QI)

i=1
=6.Tr(Q)
=6x3
=18

1 i=1 I

6 30 1
3(=|30(=30|1
6 30 1

(C) X=P,QP, + P,QP, + P,QP, + P,QP; + P,QP, + P,QP,
XT= P QP +P;QP; +P;QP; +P;QP; +P,QP; +P;QP,
X" = P,QP, + P,QP, + P,QP, + P,QP, + P,QP, + P,QP = X
TEfery X wafiT A 21

(D) X-R=30R

— (X-30)R=0
s |X - 301 =0
I X - 30| wioarE TE €

1 6 6 6 6
(B) W RH, @ XR = ZHQRT~R=ZRQR=ZP[3]

2 2 2
2 2 2
2 2 2

Qe - 2 (Afrwasw A® : 18)
T @8 § B (06) ¥ T TUh YT T IR Uk 3Nicheh A4 2
TF I & o, ST & w8 e AF Al WS T I -SAE I8 <R 198 & IR ¥ IR AT
FH P WF W& gfate HR afe sifred a9 F < & ftrs sIeed ®F 2, O W 99 &6 9 e faeg @
e &
TAF T & IR I Fedidh - & TS 31 Ao & STER foham SRAm:
9 S : +3 i g Gel e A9 Y wiaee foRam e B
T 5F : 0 I et ol H




1. AT (X) ST X ¥ S/agal 9 @ oy emiar ®1 dFm S = {1, 2, 3, 4, 5, 6) T dfued @At ®, WRl dE
FTIT T G § 21 AT AT BTEAT UeAN ¥ O S¥ g §, 99 Hid g (A, B) F 9@ 4T BN SiEih
1< |B| < A,

IR (422)

L) A T B W T §)
- P(A n B) = P(A). P(B)
_ AoE A g
sl Isl Is]
= [S||AnB|=]Al |B]
= 6.ANB|=|A]|B]| ..(0)
IA| > B| = 1
T@lIY |A| P T A 2, 3, 41 681 I &
|A| % 5; TR |A| = 5 GNFT (i) F G T8 FX el B
feufar-1 -
i |A| =299 |B| = 1 @8 Tt TAFT () Al T A8l Feal 7)
feufer-2 -
e |A|=3d9 |B|=2T4 AN B| =1
Al & & = 6C,. 3C,. 3C, = 180
foufa-3 -
I |A|=4a9 [B|=3TM|ANB|=2
Tl & & = 6C,. “C,,. 2C, = 180
feufer-4 -
e |A| =69 194 5 WA |B| TS G B Fhell &
el & @ = 6C,. [C, + °C, + ... + 6C4] = 62
TR A FeT G = 180 + 180 + 62 = 422
2. 9 9o @1 wF A9 FIR

”"[2 3cos0
0 (\/cose +4/sin@ )5

IR (0.50)

do

/2

L5 = $Veosh L)
o (V/sin® ++/cosb)
i 3/sin®

1= - i 3 - -
{ (Vo036 +/sind) oa(i) [orer- I 7 AT R R f(x) = f(a + b - x) ]

3, (i) + (i) &1 I FIR

ol = "2 3(\/sin6 ++/cos0)
0 (\/cose +M)5

do




2' /2 1 4
= | ————— | db
3 ;[[\/sina +\/cosej

nl2 2
E _ sec” 0 do

3 % (1++tano)’

HMT tan 6 = U?

sec?0do=2UdU -0 U0

0oL U

2
21 7 2Udu
w, == g
3 3 (1+V)
2, T U+1-1)
3 ¢+ (1+v)*

ot stee
o LU+1° (U+1)

c.ol—

. |
3 | -2U+1)? 3(U+1)°

Sk Yok
det k=0 k=0 =0

i "Cyk i "C, 3"

k=0 k=0

e e qulier na forg W= 21 AW Zk+1

IR (6.20)
n n n
K c
& kz(:) Z K)o gy
= 2 =0
n n Kk n-1 n
e z c, 3% [n2 4
k=0 k=0
MO+ gon _p?(n+1).22° sn=4
T 31
k — SC _1]:_
3, Z k+1 5 g k1 = 5

k=0



4. SR {—E ﬂ}#
4’ 4
)
sec”’ 12 sec(ﬁ+k—n)sec(ﬁ+—(k+1)n)
45 12 2 12 2
& A 8
IR (0.00)
st ()
- S 1 _ i 12 2 12 2
= cos(thkn) cos(7n+(k+1)n) = (711 kn) (77: (k+1)nj
COoS| —+—|[.COS| —+
12 2 12 2 12 2 12 2

0 7n 7 kn
t —+(k+1 t —
; [an(12+( +1)= j an(12+ 2)}
n 11n n
= tan| —+— |-tan| —
12 2 12

_tan( J+cot( T j
12 12

. T T . T
SiIn—.C0S— siIn—
12 12 6

4ferg, sec™ [ i sec (:g kznj -sec u—g + (k+D)n +21)nn =sec™(1)

=0
5. WA a=2i+]-k T b=i+2j+k I @ew T v T ¢ =o0a+pb, o, fe R R R AR afe afew (é+5)

R € F WA 32 B, T (S—-(axb)).& F <A A Bl

IR (18)
a+b
Nl G B a+B-3+3]
|a+b|)
dfer (4+b)-(ad+pb)=18 la+bl=v9+9 =18 =32
= 60.+6B+3a+33=18 lal=6, |b|=/6

a+f=2 a-b=3



6.

s (6-(axb))-& w1 =g A

o - 20
=(océ+[35—(éx5))(océ+85)

= 0?(6) + af(3) - 0 + ofi(3) + f%(6) - 0
= 6(c? + 2 + ap)

=6|:(O(+B)2 —ocB] (1,3)

=6[4 - (2 - a)]
=6(4 - 20 + ?)

6(4 20 + 02) = 6(4 — 2 + 1) T AT AT = 18

A,B,C,Dd ETT &fdd AR d0& ¥ 93 21 AT I ¥ TF F A9 G o, T T W F ¥ T GT A
TR & AR 2, IO Rl ¥ At S SN 2 afr Faead @i W 38 afrma @ e oS i
e = 7

IR (30)

A

foar & for % S o =fea e 78 98 € RFad aftal gam @ &1 €1 safow &% @ & afvar 98
SO S YRR T @I & fUEr 1+ 1 + 399 | T8 98 off 9hdl & i @ o A9 aifuar 9| e
[ H T8 B g 2

Foa®T Tadl Ueh AT FUg 2+ 2+ 18

AN & T A w3 Rufar ¥ S

2R +2B +1GI 2B + 2G + 1IRA2G + 2R + 1B &

= Afal 1 diey & T qavem 89 Ta @fed & 5C, Tl ¥ 9T A © 991 98 <N died © o 3@

¥ TF @A F| T AV IR A @ o U B 9 v 9T A AT diey & @ 90 81 gaiee o
& 3 x5C, x 2= 30BN

@vs - 3 (FAfrmaw T : 12)
T @UE ¥ A (02) T -Fdam e B
T G - w9 § 3 (02) sgfasedt g 3
T G e e < afREr 8 - T g -l
-1 F TR wfafter € (1), (1), (1) T2 (V) 320 g=90-1F =2 9f@ftedt £ (P), (Q), (R), (S), (T) T (V).

-1 TI G-I T IR R JAF Fgfashedt 959 ¥ aR fasres ¥ 1 7 791 37 91 Reredl ¥ ¥ aa v aglaaed
7 ¥ 721 T Ry Y I R B

TAF T & IR AT G - & TS 31 AT & STER foham Seam:
oof 37 : +3 IR daw 99 GA & 9 faser & @@ fRar W R;
I 3TF : 0 e R N Rerer 98 g T ¥ (SR I saRa 2);

HUTHE 3T co-1 0 I ah R #)




1. IR A § I GO & FUR R God & I Fram grr e @ IR AR

AT f(x) = sin(ncosx) T g(x) = cos(2nsinx) A Fe- x > 0% forg afenfe €1 A weaal o1 aRafve ik
e /g 9eq w9 § ford U 2

X ={x : f(x) = 0}, Y ={x: f(x) = 0},
Z={x:g(x) =0}, W ={x:g'(x) = 0}.
-1 W X, Y, 29 WEI G-I 3 Seadl § g /S 99N Bl
9| g4l
n 3n
W x ) ;{5,7, an, 7n}
n v (Q) T&F AR ST
my z (R) U&F TR & &l
n 7t 13n
(V) W () Q{E’?T}

T 271
M ;{5,? n}

n 37n
(V) Q{g, T}

79§ ¥ = Pad @ wAeH 22
(A) (I, (R), (S) (8) (1), (Q), (V)
(C) (), (@, (T) (D) (1), (P), (R)
TR (C)
2. IR A A M I & IR R G & IR Fem g B @ IR aiw
AT f(x) = sin(ncosx) T g(x) = cos(2nsinx) A Fo- x > 0% forg afenf &1 A weaal =1 aRafve ik
e sraga 7eq o & forg v 2 -
X={x:f(x)=0}, Y={x:f(x)=0},
Z={x:9g(x)=0}, W={x:g'(x)=0}.
-1 Fe X, Y, 29 W E-I1¥ 37 aeadl § aid 9 99N §

- -l
n 37m
) X (P);{E,?, 4, 77:}
(v (Q)UF =R &Y
(m z (R)U& TR Jel 8
n 7n 13n
(vyw (S) =2 {E’ X T}



= ¥ ¥ 9 Faa w8 daeE 272
(A) (IV), (P), (R), (S)

(8) (IV), (Q), (T)

(C) (), (R), (V)

(D) (1), (P), (Q), (V)

IR (A)
71,23 fog 9gaq Ba
L) f(x) = sin(tcosx) , x>0

9g(x) = cos(2nsinx), x>0
f’(x) = - msinx cos(ncosx)
g’(x) = — 2ncosx sin(2nsinx)
S

X = {x:f(x) = 0}
ZAfeIY sin (tcosx) = 0
TCOSX = N1, neZ

COosSX =n

cosx=-1,0,1
cosx=*1=x=nx

cosx=0= x=(2n+1)g

=l —-PQ

Y = {x:f'(x) = 0}
TGl — 1sinx cos (tcosx) = 0

sinx=0 ar ncosx:(2n+1)§,nez
X=nm, neZ cosx=(2n+1)%,nez
cosx:i1
2

T 27
Xx=2nm+— X=2nm+t—
3 T 3

=-Q,T

Z = {x:g(x) = 0}
ZEIT cos(2nsinx) = 0

2nsinx = (2n+1)§, ne2

. (2n+1) ,
SlnXZT 3d: sinX =



= () >R
W ={x:g’(x) = 0}
— 2ncosx sin(2nsinx) = 0
cosx =0

= x:(2n+1)g, neZ

aq - sin(2nsinx) =0

= 2usinx=nm, neZ

n . 1 -1
sinx =— gal¢ sinx=0, —, 1, —, -1
2 2 2

x=mr,x=nn+(—1)"(i£j,x=(2n+1)£
6 2
— (IV) 5 P,R, S
3. IgeST § A ME GO & IMUR R RN & 3a e g e @ IR dRvm
AT g C,:x2+y2= 9T c,: (x-3)2+ (y-4)2=16fg XTN YR dfqede a=ad g1 991 & 9 I
C,: (x—h)2+ (y— k)2 = r2f= wfaaell &7 dqe a=ar @ :
(i) C,& &= C,d C,& &% & A T B
(i) C, T C, 3 C, & 3R Forg & o
(iii)C;, C, F MT C, & NR & F=ar B

AN XT YH o aelt W& C,H 2T WR iese el 8 T 91 C, T C, &l Uah IS &9 @l
RIeT x2 = 8ay T UF I W@ Bl

-1 ¥ 79 @iaw @ W F Ree a9 @13 e g

- -l
() 2h+k (P) 6
AL M Q) /6
(D) o — (Q V6
BT MZN &1 e 5
i Pr{st ZMW =T earwa R) 4
(V) o () 2
(T) 26
(DR
= & ¥ FF S FE 9aeE 82

(A) (1, (8) B M), (@
(C) (), (M) (d) (M, (V)
IR (B)
4. FTRT A A T A F IJMUR R G & I Feam aw e S Ak
A FA C,:x2+y2=9Tq C,: (x-3)2+ (y-4)2=16fg X7 YR yfese axd 2| 991 T&F 37 g
C,: (x—h)2+ (y — k)2 = r2f= wfaaell &7 dqee a=ar @ -
(i) C, & &= C,d C,& Il & &1y T 3




(i) C, C,3Fl C, & =R R 2 T

(iii)C5, C, I MW T C, & NR & &l 2|

AT XT Y O deft W@ C,H 29 WTR Afaese axdl & @ 991 C, d C, & T IS = T
RIAT x2 = 8oy T U I @ T

-1 7 @asw v e B e 9= g@-1s Y R

g4-1 g4l
() 2h+k (P) 6
T ZW &I T’lﬁﬂﬁ Q
(n EE Q e
B MZN &1 eewa S
(i B ZMW =T S R 2
21
(V)o ) &5
(M 26
10
V) 5
1 % ¥ Fae FiFEr gaeE T 87
(A) (), (R) (B) (IV), (V)
(C) (IV), (8) (D) (1), (P)
IR (C)

L) 7.3 T 7.4 % forg 9ged s
C,, C,+C, & ¥ T & vy €
0 0 1

3 4 1
h k 1

()

T MN, C, &1 =9 &

Zafere, MN=3+,/(3-0)+(4-0)2 +4

(1) =0

Z
=12 M ¢ C,
3 ... (i)
fear 2 & C,, C, I MW =99 a=am & C,(0, 0)
@, |C,Cyl = |r - 3| Cy(h, k)
= h2+k2=9 ...(iii)
FHET (i) + (iii)
h=+2 qor k=+12
5 5

wire e, % (2, 2]

39 XY & GHEr
= C,-C,=0
— 6x+8y=18%

3x+4y=9 ...(iv)



S} cp:% (XY & TR $ R T )

o9 PY2=C,Y2-C,p2=9g-81_144
! 1 25 25
12 24
= =2x—==="
XY = 2PY t

T YER ¥ ZW T FHFT 3x + 4y =97

T C, ¥ ZW™ o 3 awars =‘3(g)+4(152j_9‘ 3

o
_6
5
_ 2 (6)° _24V6
T ZW =2,/(6) (5) - 2448
(1) 2h+k=2x2412_30_¢ N>P
5 5 5
2y ZW FI WS _ nsa
(2) T : NG (I —

1 1 1
(3) AMZN o7 & _ 2 XMNXPZ = x(2)(6)x (ZW)

AZMW ST & %xZWxMP %(ZW)X(MC1+C1P)

6 _6x5_5

(3+—9j_ 24 4

5
(4) MR o931 @1 I x2 =8 oy I+ w9 W@ &

TEfI M ™R T8 W@ & SaurEr :{LJ:_E
% 4

T MR C, =i T @l T TR

y=mx+ay1+m? g Wefa=3, m=—%
—-3x-3 142 3
Y——ZX— +% (.. y-3I=I: W@US RIMHSD &)

= |4y+3x+15=0|

S x2 = 8oy T T T B

AT x2 = 8oy T T @ FT FTHFT y = mx — 20m2 &
A AN FA W, AR

~10
-y (vV)>u

o




