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1. Rank the following compounds with respect to increasing acidity (least acidic to most acidic).
; . }
1 2 4
A.3<1<2<5<5 B.4<3<1<2<5 C.4<3<1<2<5 D.5<2<1<3<4 E.4<5<2<1<3

2.  Which of the following below show the correct curly arrows for the reaction?

e' = T
CH, g H H ;i P|| fBr
(A) H{)")L‘e—- /LQIH ®B) e c:@ — &—-{: e (©) H—C— Qi@ —PH—(I:—C{—H
HO™ Wy 3}43 ' i, H by M CH; H
!11 Ep @ H 0 o
| ; . . : . 0
(1) S B w ud_on &) 0 _/HﬂOE o@ + H\0
CHy | i
CHy

3. How many of these compounds below are aromatic?
==\ CH, /N / I Ui
® N—CH, o s ®N-CH, |
S 5 \=/ — S S
(A1 B2 ©3 M4 (ES

4. The reaction of alkene with HBr is typically known as:
(A) Addition reaction (B) Substitution reaction  (C) Elimination reaction
(D) Displacement reaction (E) Condensation reaction

5. Which of the following compound below has a chiral center?
(A) 2-methylpentane  (B) 3-methylpentane  (C) 2-methylhexane
(D) 3-methylhexane (E) methylcyclohexane

6. Which of the following can be consider a pair of resonance structures?
OH

o 0 OH
W AN = AN @) A <= O J == [~

03y © 20— O
e

7. Which of the conipound below does not undergo both SN1 and SN2 reaction?

B Br Br
i
W>—s @ © @ ®) @ " )<Br
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8. Which position is the most reactive towards electrophilic aromatic substitution?
(A) (D)

|§4a
\r-}”’/ CH3

9. Which of the following mechanism(s) involved a carbocation intermediate?

1{C)
(B

(A)Sn1 (B) Sn1 and Sn2 (C)E1 (D)E2and Sx2  (E) El and Sn1
10. Which reagent below can be used to synthesize cis-1,2-cyclopentanediol from cyclopentene?
(A) OsO4; NaHSO3  (B) 1. O3 2. Me2S (C)H2S04  (D)H202  (E) 1. BH3 1. H202
11. How can you convert 2-butyne to trans 2-butene?
(A) NaBH4 (B) LiAlH4 (C) Pd/C, Hz (D) Li, NHs (E) Pd/BaSOa4, Hz

12. Give the correct name for the following structure?
CH3
H~——¢l
X
CH3
(A) (R,S)-2,3-dichlorobutane (B) (2R, 35)-2,3-dichorobutane (C) (25, 3S)-dichorobutane
(D) (2R, 3R) 2,3-dichlorobutane (E) 1,2-dichloroethane

13. What is the product for the following reaction below?

07 Na D20
OH —» —>
D
B) © ™) (E) O
Do "0 o "D O

14. Predict the likely mechanism for the reaction below.

HiC, _,Cl HiC, . OMe HaG, . sOMe
HaC?”™ £££H+.H£,T:T + %@”E)
heat
50% - 50%
(A) E2 (B) E1 (C) Sn2 (D) Snl (E) E1 andSn1
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15. How many stereoisomers does the given compound have?

(A). 2 (B). 4 (C). 6 (D). 8 (E).16
16. What is the major organic product of the following reaction?

(CH3),CHCH=—CH, + HCl ——® 2

(A) (CH3),CHCH-CH3 (B) (CH4),CHCH,CH,-Cl (@ (CHg)zclicHz(:H;
Cl Cl
Cl

(CH3),CHCH,CH-CI

(.}1 ?Ha
(D) CH,CHCH,CH; (B}

17. Give the intermediate that is formed in the ozonolysis reaction of (£)-2-buten

HH . : HC H HiC n [ =
HiCmg_aCHs HyC A Hai  uCH; fie_uCH3 HCums#CHs

[0 ' 3

S ’

(A) (B) © ) (E)

18. Which structure below is (2Z,4E)-2,4-heptadiene?

A/ \_J B) A~ (© \:\_—_/“ ®) W g Al

19. Rank the following substituents by the Cahn-Ingold-Prelog sequence rules and put them in decreasing

order (from the highest priority substituent to the lowest priority substituent)
O

_&x — CH=CHCH; —CH=NCH; —C=C-CH;
1 2 3 4
(A) 153>4>2  (B)4>1>2>3 (C)1>3>2>4 (D) 3>1>2>4 (E) 4>3>2>1

20. Place the following four amines in order of decreasing basicity.

NH; NHCH;
O 0O
Cl ﬁ

I i in v

(A) ISV (B) IPIVEISIL (C) IVSITETIEST (D)IISIVEIIEET () IPIHIEIIV

WAFHAEME  FYETORTAA
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21. Which of the following reagents can be used to carry out the reaction ?

OH
E}CH;; - QLCHB

(A) HoO/H*  (B) 1. KMnOs, 2 H,0  (C) 1. Bra, hv, 2. HoO (D) 1. Na, 2. FoO/H*  (E) NaOH

22. The final product for the reaction sequence below is?

0
\ )-CHOH PBry Mg Ly

T = - ,
2HO

(A)PhCH,0Et  (B)Ph(CH2)OH  (C) Ph(CH2);:Br (D) Ph(CH2):0Et (E) Ph(CH2);0H

Y

23. What is the major product of the following reaction?

0}
I NaBH,
CHB"' C— CHI“ CH3 ——
CH,OH
(A) (S) 2-butanol (B) (R) 2-butanol (C) racemic mixture of 2-butanol
(D) (S) 3-butanol (E) (R) 3-butanol

24. Give the reagent(s) that would best accomplish the following transformation.

b
| ;‘o
(A) CH;COOH (B)MnO;  (C) mCPBA (D)H:0:  (E) CrO;

25. Choose the best reagents to carry out the following reaction:

‘x’,\"’

D

(A) Do/ Pd (B) D2S04/ D20 (C)NaD (D) DCV/ D,0 (B) 1. Mg/ether 2. D;0

HREFHEWE  FYUEFERFTHA
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26. Choose a structure for compound X that cannot be a reactant of the following ozonolysis sequence.

Y

1:1 ratio

StARLIG I S NE)

1. Oy

X
2. MepS

(E) None of the above
27. Which structure is compound Y from the following series of reaction?
; I KMRQ, 800k - CILCH0H
2
Cl ¢l ¢l CHCH;
@ ®) © @ o) @ ®
o0 e £ 53 COGCSTH COCHLCLL CH.CH, {*{}0(\1] I

28. Choose the r reaction that best accomplishes the preparation of 2-methylcyclohexanol.

Hzﬂ 3 i3] Hq‘{};‘-ﬂg HZQ 1181‘13 THF
- ik C‘@ Y
(QE\O Hz50, {B 2} N':Equ N?IOH Hoi HO' © 2 Ha0s. MalH, Hz&i HO

H

13 8H3 THF

O30 © 0 s
D) 2 NaGH. SN2 ey 7 2 H05 NalH, MO g

29. What is the major product obtained from the following reaction?

hent
+ H,C—=CH—-C=EN —

CH=CH, P . ’ SN
;}! . J..:; :ﬁ} (,/J/\‘: N C/} c=
@~ VA “':“
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By P LRE 109 2FERLERATFHEBLARRAE

#BAH  ARICE [ERAALHEES] A%+ 426001
XEABRBERL "AT, EAHFRGESR) £8HK6R

30. Identify the starting reagents for making the following compound by a mixed aldol condensation.
O

, KOH. CH0H A
: . CH-CCCHLCH,
CH,

(A) benzaldehyde and 3-pentanone (B) benzaldehyde and 2-pentanone
(C) methyl phenyl ketone and 2-butanone (D) methyl phenyl ketone and butanal
(E) methyl phenyl ketone and pentanal

31. Which pair of reagents would be used to make the following amine by reductive amination?

7 H,/Pd /T\H -

(A)methylamine and 2-methylbutanoic acid (B) methylamine and 2-methylbutanal
(C) ammonia and 3-methyl-2-pentanone (D) dimethylamine and 2-butanone
(E) methylamine and 2-butanone

32. Choose the best reaction sequence for the preparation of methylcyclohexyl ether
Br

o} Br .
- H
(A) CHsBr+ Cl — (B) cH,o + O p— (C) CHBr+ I-_Iu-z-g

OH . OH
H -
(D) CH3DH+© —=  (B) cHO + @ —

33. Compound (S)-X shows a specific rotation of +12°. What is the ratio of (S)-X and (R)-X when the
measured rotation is +6 ?

A)(©S): (R)=1:1 B)(S): (R)=2:1 ©©):R)=1:2
D) :®=1:25 E)S:R)=3:1

34. What is the major product of the reaction shown?

H3COC COOCH; LiAIDy H;0°
O

H,C HoC_ D

H,COC CO,0H . _ Ch;0H
(D) HsCOC CHOCH; (E) D2COC CHOCH;3
e |8}
oD on
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35. What is the product of the following sequence of reactions?

o 0 , _ _ 5
M . NaOEt  GHCHBr H30+ H
OCHCH; EtOH Heat

o 0O

0 j’\/\ o0 o
@ )J\/“\O CHCgHs L otls (© or O Ceis  ®) Mom}cﬁﬁg

CHyCeHs

36. Choose the major two products of the following reaction

H;C—I H,C—OH
VvV

(A).IllandIV  (B).IandV (C).IlandIV (D). lllandV (E)IandIV
37. What is the product of the reaction sequence shown?

COC! .1. XHz

""'b\k
O,
w 2 LiALH.
. %, _-CH
@ (MEGNHZ S —CHNH, @/ : - CH, CHNH,
Y ®| © Y o J

l
il \rlmn O,

38. What is the correct product for the reaction below:

~ QCH, 1. CHCHLMeBr (2 equav )}
c 2 HO" =

CRACH, CHCH, CH,CHy ] CH,CH,

39. What is the major organic product obtained from the following reaction?

O O

M T
o

T Ol Q)
(a) s R < (8)] E)

HRAFHEEE  FEYEFBRAEAAE
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40. Which structure is not an intermediate in the following reaction?

HOCH; HiCGC OCH3z

e
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— R (REM - 255 0 #£405)
==

ol

1. A ARA S ERBFHEMRILESIILLESH !
(A) F k% 5 A RNA % &

B) MRk ERERS
C)mkmETEAARMERMETARESR
(D) 4 k& &

2. UTFRFMTHERTREA L %k (telomere) #4957 -
(A) CCAAA
(B) TTGGG
(C)AAGGG
(D)GGCCC

3. A#EIdmE (HPV) &TF 54T mA M -
(A)-F&8ERk
(B) = R
(C) it
D)% &

4. FIMIHERAY FA@BAGEEEENY
(A) ¥ 8
B &xa%
(C) i A
(D) &% 42

5. #FrAEeiraA R PERWBANRMAEF LR MEREGREE
(A)PERE& 8 &
(B) 2.4 %
(OEX3 &
(D)IEE A%

6. T 7| AR ST F A JE
A ESEE—H
(B) £ XA %75 R JE
(OR-F -3 F.-EX) 32
(D) &7 B tm B fEak 4 &

7. ARt B2 E BT mipeBE gt
(A) TCR4
(B)MHC
(C)CD14
(D) integrin
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8. T F|WRAE & 0% e A S 5 R A %98 A5 A (innate immunity) t73& £ 44 X A %,7% A& /1 (adaptive
immunity) :
(A) % F £ &G s FR
(B) #t % ta iy
(C)T tate
(D)B %=}t

9. HEFHBETRER BB lafoibes F X2 d
A) B FRe Bz RAEHAR
(B) Bl Bk 2 B B 48 B A B
C)E#BE7|4ab AR
D) E#Me i@ kAMAR

10. ;2 & #F 4244 E 4% F (neurontransmiter) 4 B @ M R ey g
(A) $58-F
(B) & &%
(C) 4781
(D) K B 8%

TR ERERTREAZTGHSE T O?
(A) -
(B) m A KA
(C) i 4 5
(D) 4= B A%

12. F 5| AR 1B B 35 3 7T AE A fm B 0 7 TR R R7?
(A) &8
(B) & A KA
(C)hrsnag
(D) 4= B A%

13. F 5| FR{E B 35 2 7T AE R da B &Y 32 5] F o0 ?
(A) 5/ 52
(B) & & KB
(C)ar & 2%
(D)= Bl 4%

14. 7 7178 Be 28 5k 7T AE & 4o B 69 55 T BL7
(A) fe-/J' ﬁdé
(B)& A KA
(C)shir &7 58
(D)4= B4z

15. tm B POt ' A2 08 P 3 BT H KB E T oK EEE B s 3?
(A) 4=m BB Bk A

RAFHELAMT  FUEFORATEA
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(B) % i, G mk A
(C) ta Pz 7k 4
(D) = o, 04 B ik 5~

16. FF|HRebdn E — X & S dtaip @ %4E A (autophage) + #E4 427
(A)gdEEad
(B) 348 B B
C)mppEsERZERE
(D)) X & EXF 3

17.F FIMR ey | 2 b £ 8938 % X 38 3B m B 317
(A) 7% %5
(B) A 4T
(C) 5t
(D) 4 A5

18. F | HF sk ity G A 7 A 438 1 dm BB 7
(A) 75 5 2k
(B) k4 F
C)wg4h E
(D) 74 A5

19. F 7| ebih B X Bk & &% 5 A @B la ot ?
(A) % 7= FAHr
(B)k o+
(C)man g
(D)s# Bs

20. F | 9p b4y ' & o 5 A8 R 38 G 4 R 7
(A) s & Fa 4
(B)A&4F
(C)on E
(D)3 s

21. F 5474 A % B4 55 i DNA 385 4 4.2
(A) &g
(B) & A& a8
(C)hr s 2%
(D) 4m B A%

22.DNA 4 & F F 5] QUHATH 44 3%
(A) ¥4 g%
(B) A A A #H5 Esh AL
C)xzmAs A>U-CG
(D) 4= AL 1%: 73 R IE

HEFHEEHE FYETORAEFA
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23.DNA g4 5% s RNA & 2T Fl4T4# /7 517
(A)#e %) -+ promoter
(B)#Ae 44 % #% start codon
(C)A & -F intron
(D)4 28 -F exon

24.RNA 8338 5 F & § B T FIATHA 512
(A)#e #-F promoter
(B)Ae 45 % &5 start codon
(C)P3 & -F intron
(D)#h#8 -+ exon

5. 50 R ERAMRAGFIEFHR?
(A)#2 &) -+ promoter
(B)#z 44 7 4% start codon
(C)A & -F intron
(D)% %8+ exon

26. % T4t & mIRNA 24745 77
(A)#2 &) -F promoter

(B)#e 44 % 25 start codon

(C)XW &+ intron

(D) - 281 exon

27 . #4245 %7 7% start codon &) 57 &7
(AAUG
(B)GGC
(C)UAG
(D)AAA

28. & R RATHI E R lm L B R A7
(A)#% # (actin filament)

(B)# % (microtubule)

(C) * [ # (intermediate filament)
(D)4 B %2 (nucleoskeleton)

20. A RROBEENE T B FRA?
(A)44 # (actin filament)

(B) 4% (microtubule)

(C) ¥ B 4 (intermediate filament)
(D)#% & % (nucleoskeleton)

0. g EAARENEZ B FRA?
(A) 4% % (actin filament)
(B) 4% (microtubule)

BEFEAET  FYETOATAA
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(C) ¥ Fi # (intermediate filament)
(D)#% F % (nucleoskeleton)

N EFXF BB ER LT ER?
(A)#% # (actin filament)
(B)# % (microtubule)
(C) F I 4 (intermediate filament)
(D)4 & % (nucleoskeleton)

32. FSMT AR BER T 4A L BALHRA?
(A)B7 A
(B)2= 4,
(C)k
(D)3 £

33.tafeh S REBRE BT HE4BRE?
(A)EH—R
B)a#Em%k
C)RARREEBIE
(D) & 88 7 4

M. AR appE R AR Ea?
(A)ES BB K
(B)HE % &, 58 39 41
(C)E) iR &% »-8k
(D) ik o &, 28 -8

35. FrMTHE FMR- N MEER FRBAELE?
(A)Bg B A
(B)t % & 28 40 1
(CYRI iR F & 78 5 8
(D) sk it & 28 58

36. ARKERE S BEFEHAL?
(A)BErS
(Bt 4 ga b
(C)%aa
(D)2t

37. A K &y HBHM R A7
(A)BaTE M
(B)a£ £ Ba
C)% Bk
(D) B

HEGHEME  FUE T OaRATAA
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38. G it PLar fEELAEIE Ay 4 IE R

(A)BarEH

(B)i£ B B tE

(C) % 8

(D) ¥ Bt

39. 4m jir 3B HR AT BF AT L DNA?
(A)G1

(B)S

(C)G2/M

(D)GO

40. 4m B 3B HR P AT B AT dm B 0 7
(A)G1
(B)S
(C)G2/M
(D)GO

RERMEST FYEFTORETAA



