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CHEMICAL SCIENCE

Paper 11

Time Allowed : 1-:— Hours)

[Maximum Marks : 100

Note — This question paper consists of fifty (50) questions with multiple choice

answers. Each question carries two (2) marks. Attempt all questions.

1. One atom of an element has a mass of 9.123 x 10~ 23 g. There is only one

isotope of this element. The element is :

(A) Chlorine (B)

(C) Magnesium (D)
2.  One mole of (NHy,Cry0; contains :

(A) One mole of nitrogen (B)

(C) One mole of chromium (D)

Chromium

Manganese

Four moles of hydrogen

Seven moles of oxygen

3. A spherical ball of radius 7 cm contains 56% iron. If density is 1.4 g/cm?, number

of moles of Fe present approximately is :

(A) 10 (B)

(C) 20 (D)
T.B.C. : 24/15/ET—I1 2
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WA faam
wya-ux 11
T : 1y TR [quis = 100
ﬁz:mm-wﬁm@o)mmt|mm$a(z)aias§|mﬁ
gyl ® IW A |

| T 7@ UF T HOFEEE 9.123 x 108 g ¥ | W W I F FA9@ &

# WAt ¥ ) 9% oW sAW e 7
(A) FAHA (B) wifm
(C) Ftferm (D) Fr
2. (NH)oCr,0; # TF de § 70 & 7
(A) TEEA T TE AW (B) wEgmE & =R W
(C) wifraw & UF =il (D) SifEdSE & €\ A

3 mm A few At T aER g 3 56% E & | gfe @ oS 1.4 glem® ¥,

A Fo % el @& d@A T F4 we 2
(A) 10 (B) 15

(C) 20 (D) 25

T.B.C. : 24/15/ET—II 3 P.T.O.



4. All of the following molecules are linear except one :
(A) 80, (B) COq
(C) HCN (D) NO
5. Which one of the following is least volatile ?
(A) HCN (B) H-F
(C) Hy0 (D) CS,
6. Bond order of Oy, 03, O; and Og‘ is in the order :
(A) 0; <03 <0, <03 B) 0% <0; <0, <0}
(C) 0; <0, < 03 <0OF M 0, <0; < 0; <03
7. Which of the following molecules does not have a dipole moment ?
(A) IBr (B) CHCly
(C) CH,Cl, .‘ (D) BF4
8. In I, Lewis base is :
(A) I, B) I

(C) 13 O I

T.B.C. : 24/15/ET—I1 B



4 Frefafas § wft o w@a € S99 @ B Sgt, 9@ e § 2
(A) SO, (B) CO,
(C) HON (D) NO
5. frofafag 8 § FF@ % @ W IgA0E € 7
(A) HCN (B) H-F
(C) Hy0 M €S,
6. 0 03, 0; ¥ 0} = == srpFn frm g A ¥ 2
(A) 0; < 0F <0, <05 (B) 03 <0; <0, <0;
(C) 03 <0, < b; <03 D) 0, <0} <0; <03
7. Frefafos & 3 fem o = faya ol @ ¥ ?
(A) IBr (B) CHCly
(C) CH,Cl, (D) BF,
g I; #, ofeg wm @@ ¥ 2

(A) 1, B I

© 1 D)

o1

T.B.C. : 24/15/ET—II 5 2T



9. Which one of the following has both ionized and covalent bonding ?
(A) NaBr (B) Ba(CN),
(C) PCly (D) CHLRCH,OH

10. Coordinate covalent bond is absent in :
(A) [Fe(CN)gl* (B) Adduct of NH; & BH,
(C) Hi0* (D) PCly

11. The geometry of the atoms in the species PCl; is best described as :
(A) Tetrahedral (B) Linear
(C) Square planar (D) Trigonal bipyramidal

12. The cyanide ion CN™ and the nitrogen molecule N, are isoelectronic,

however, in contrast to CN~, Ny is chemically inert due to :
(A) Unsymmetrical electron distribution

(B) Low bond energy

(C) Absence of bond polarity

(D) Presence of greater number of electrons in bonding

T.B.C. : 24/15/ET—II 6



9. frafafen ¥ § el smate @it Swdes oA 79 T 7
(A) NaBr (B) Ba(CN),
(C) PCly (D) CH,CH,0H

10. #ae WeEdwsd g el sefes § 2
(A) [Fe(CN)gl* (B) NH; & BH, #1 fimda
(C) HgO* (D) PCly

11. pel; wifa # sl #1 wafafa &1 R s o el dm R O?
(A) TqHERA (B) TwEmA
(C) = wHae (D) iy fafgaful

19, WERE W ON- it A v N, Tee § wafs ONT # e 6, Ny

Taat w9 F sifeg = % ?
(A) Fmmiaa seEgr 1 famm
(B) fr= &= 3=

(C) &9 Ham + :JA9E

(D) el H semedl & SAfashat HE W A N

T.B.C. : 24/15/ET—II1 7 P.T.O.



13. Which has the least number of equivalent per mol of the reactant ?
(A) MnO; changes to MnOy (B) MnO; changes to Mn**
(C) MnOj; changes to MnOj (D) MnO; changes to MnyOgq

14. The radiation that produces the greatest number of ions as it passes through

matter is :
(A) a (B) vy
() B~ (D) p*

15. Automobile grease is obtained from :
(A) CH3COONa (B) C;;sH;35CO0ONa
(C) CH4CHGCOOLI (D) Cy7H35COO0LIi
16. NaOH is not used in :
(A) Paper industry (B) Soap industry
(C) Rayon industry (D) Plastic industry
17. Which of the amino acid does not give ninhydrin test ?
(A) Lysine {(B) Alanine

(C) Proline (D) Valine

T.B.C. : 24/15/ET—II 8



13.

14.

15.

16.

17.

foefafan § ¥ fegd sfywrs & ww wia e den 598 59 8 7
(A) MnOj;, MnO, ff wftaffa 3 &  (B) MnO;, Mn*? # wfafifa drm &
(€) MnO;, MnO? # ufafda dm & (D)  MnO;, MnyOy # dfiEfda 3 @

a7 fafEm 9 vl § e T W AE 8 sfusaon 9 Sated Fwn ¥, 9w
FA ¥ ?

(A) (B) vy

(C) B~ | D p*

et awdl 1 Mg fFed wa o § 7

(A) CH4COONa (B) C;7HgsCOONa
(C) CH4CH,COOLi (D)  C;7HgsCOOLI
NaOH fFgd wgaa =& @ ?

(A) TR I #  B)  wE wEm H
(C) ™ =am # (D) Tenfes sEm
Frn snf e Frenfas whaw w8 2 2

(A) =mfaA (B) wgfA

(C) wife (D) arfaA

T.B.C. : 2415/ET—I1 9 P.T.O.



18. Lucas reagent is :
(A) Anhydrous CuCly,/HCI (B) Anhydrous CuCly/H,S0,
(C) Anhydrous ZnCly,/H,S0, (D)  Anhydrous ZnCly,/HCI

19. Amino acids with OH groups are :
(A) Serine and alanine (B) Alanine and valine
(C) Serine and threonine (D) Valine and isoleucine

20. Which is the best method for the synthesis.of tert-butyl-methyl ether ?
(A) MeONa + MeyCBr (B) MegCONa + CHgl
(C) CH30H + MeyqCOH + H,pSO, (D) CHZONa + MegCOH

21. Which of the following compounds is aromatic ?

® )
: e

T.B.C. : 2415/ET—I11 10



18.

19.

21.

e sfhwds e 7 7

(A) fsieita CuCly/HCl (B)
(C) Fsfeia ZnCly/H,80, (D)
OH TqE a@ it one FAR § 2

(A) AfF 3R wenfe (B)

(C) Afg o fugfs ()

et CuCly/HS0y

Frsfefa ZnCly/HC!

went o arfem

e ofr sngEegfaa

= wpEa foage do & dvemy @ fou wad s fafy S & 2

(A) MeONa + MeyCBr (B)
(C) CH30H + MGaCOH + H2$O4 (D)

frefafaa # A w9 Afm gofea § 2

@

(A) | | (B)

(C) (D)

T.B.C. : 24/15/ET—I1 11

Me,CONa + CHyl

CH4ONa + Mey;COH

P.T.O.



22. Correct mp order in the following compounds is :

NH, NH,

N &
(1) O/ \\O

. H,N NH,
.

O
I i
N—H N—Me

o N/
7

hlde hi[e
Me / N\ /N\MQ
(Zv)
7S
(A) (&) > (i) > () > (iv) (B) (&) > i) > (i) > (iv)
(C) (v) > (i) > (i) > (i) D) @) > G) > Gi) > ()

T.B.C. : 24/15/ET—II 12



99, Tr=fafea A =1 5@ mp s #0 ¥ ?

NH, NH,
N d
(@) / \\O

0
H,N NH,
O
Me
| |
N—H N—Me

(iv) / \\

0 0
(A) (1) > (tiR) > (i) > (w) (B) ) > (i) > (i) > Go)
(C) (iv) > (i7) > (1) > (1) M) ) > () > @) > Gov)

T.B.C. : 24/15/ET—I1 13 P.T.0O.



23. Correct sequence of reagents used in the following conversion is :

Me

M w —— e Y

O

(A) (1) NaBH/H', HyO (2) H,S0,, A (3) HoO/H,80,  (4) HoCrO,
(B) (1) NaBH/H", Ho0 (2) HoO/H,80,  (3) HoS0y, A (4) H,CrO,
(C) (1) LIAIHY/OH, (2) HyO/H,S0, (3) HpSO,, A (4) HyCrO,
(D) (1) NaBH,/OH (2) HoS0/A (3) HoOMH,80,  (4) HyCrO,

24. Correct statement about CO stretching frequency in the IR of cyclopentanone

and cyclohexanone is :

(A) Both has same stretching freguency

(B) Cyclopentanone : 1745 em™; cyclohexanone : 1715 em™!
(C) Cyclopentanone : 1715 em™); cyclohexanone : 1745 em™t

(D) Cyclopentanone : 1690 em™!; cyclohexanone : 1715 cm™!

T.B.C. : 24/15/ET—II 14
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23.

‘24,

T.B.C. : 24/15/ET—II 15 P.T.O.

freifafian ofads § wgm@ SivEds & T8 #gE8 7 ¢ 7

Me

Me H Me/Y

¢)

(A) (1) NaBH/H*, H,0 (2)0 H,SO, A (3) HOMH,80,  (4) HyCrO,
(B) (1) NaBH/H*, Hy0 (2) HO/H,80, (3) HpSO, A (4) HyCrO,
(©) (1) LAIH/GH, (2 H,0H,S0, (3) HySO, A (4) HyCrO,
M) (1) NaBH,/OH (2) HoSO, /A (3) HoO/H,S80,  (4) HyCrO,

AEFETeEE 3 anEEnsEE & IR # 0O W smfy # A d wd e

Fa & 2

(A) Hi # THFEHA T A ¥

(B) Traeii=rAn : 1745 em™); SRR : 1715 em™!
(C) WEFE=rAA : 1715 em™); WEAETEAEHA : 1745 cm™)

(D) WEFN=HE : 1690 cm™); HEEERaTHE : 1715 cm ™t



0o
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26.

Correct order of & value for methyl group in the following compound is :
CH4F, CH4Cl, CH4Br, CH3CN

(A) CHgF > CH4Cl > CHgBr > CH4CN

(B) CHgBr > CHgCl > CHZF > CHyZCN

(C) CH4CN > CHGF > CHCl > CHgBr

(D) CH3CN > CHyBr > CHZCl > CHgF

Arrange the following compounds in order of decreasing A, °

O
(t)
Me
O
(ie)
0O
Me
(121)
(A) () > () > () (B) () > (&) > ()
(C) (i) > (1) > () (D)  Gid) > () > (i)

T.B.C. : 24/15/ET—I1I 16



o5, Frefefas @fme 3 faues Wy & fou 6 9 & W6 3EE T E ?
CH,F, CH4Cl, CH4Br, CH3CN
(A) CHgF > CH4Cl > CHyBr > CH3CN
(B) CHgBr > CHgCl > CH4F > CH3CN
(C) CHaCN > CH3F > CHgCl > CHgBr
(D) CH4CN > CHgBr > CH4Cl > CHgF
96, Taefataa Al ® T T2 T A, 3 HEG FAO

0
(x)
Me
0
(71)
0
Me
(z2)
(A) (&) > (i) > (i) (B) () > (i) > ()
(C) i) > (i) > (1) (D) () > (1) > (i)

T.B.C. : 2415/ET—II 17

P.T.0O.



27. IUPAC name of the following compound is :

(A) 3-Ethyl-2, 2, 5-trimethyl hexane
(B) 3-tert-butyl-5-methyl hexane
(C) 4-Ethyl-2, 5, 5-trimethyl hexane
(D) 2, 2, 5-trimethyl-4-Ethyl hexane
28. Major product in the following reaction is :

Cl
MeOH
(A) (B)
OMe
(C) (D)

T.B.C. : 24/15/ET—11 18



27. Frefatms 4 =1 [UPAC -9 =1 & 2

(A) 3-TUn=.2, 2, 5-ZRMOESE A
(B) 3-Z-=gzww-5-founs &=
(C) 4-39Ee-2, 5, S-Imfmums R e
(D) 2, 2, 5-TRMYWH-4-3055 BT
28, Trafafaa aifufies 3 qeg s =0 % 2

Cl
MeOH
(A) (B)
OMe
(C) (D)

T.B.C. : 24/15/ET—11 19 P.T.O.



29. The length of one turn of DNA is :
(A) 34 A (B) 34 A
(C) 20 A D) 304 A

30. Major product in the following reaction is :

CH,—CH,
@ hv
CH,—G—C,H,

€ Me
OH R
\\\\\\
(A) (B)
CeHs CyH,
CH,CH, CH,CH,
(C) (D) @i
) CH,—CH,—CgH;

T.B.C. : 24115/ET—I1 20



29. DNA & U% 9HE & wnar 79 & 7
(A) 34 A (B) 34 A
(C) 20 A (D) 3.04 A

30. Frofafan sfufsa d gen o &0 & 2

CH,—CH,
(C)I )
CH.,.—@—C.H, |
e Me
OH OH
. \\\\\\
(A) (B)
CH, CqH;

CH,CH,

CH,CH,
- _0.55 CH,—CH,—C;H,

T.B.C. : 24/15/ET—I1 21 P.T.O.



31. The following compound can be prepared in good yield by :

O
A 0,
(A) Friedel-Craft .reaction involving reaction of benzoyl chloride and

’

nitrobenzene in presence of AlCl,

(B) Friedel-Craft reaction involving m-nitrobenzoyl chloride and benzene in

presence of AlCl,
(C) Nitration of benzophenone
(D) Friedel-Craft reaction of involving benzoyl chloride and nitrobenzene

32. What reagent is used in the Edman degradation for N-terminal group

analysis of peptides ?
(A) Phenyl isothiocyanate (B) Di-tert-butyl dicarborate

(C) Dicyclohexyl carbodiimide (D) Benzyl chloroformate

T.B.C. : 24/15/ET—II 22



31. frafafeas #fs fes gm0 s = fm w1 @@ & 2
0O
e e 02
(A) AICly #t 3ufeafs & a=ige Feimee ik Tgm= & sfufew %1 wive s@

U wiEe-we afufdm

(B) AlCl; &1 sufeafa # m-Teda=ige aess ot A7 =1 e %33 g0 wizs-

we FfafE
(C) A=ATEHM &1 eIt
(D) #=ige FERws i AEE= W M FE g wea-we sfafEma
32. YeREl # N-I=g #9E % fou wzum swen § e afvwds ygE dw ¥ 2
(A) Trma smeivdmETe (B) SR-ZE-oEEd-sEHEe

(C) TRURFARGET FHEEEAES (D) F=Ed FEARERE

T.B.C. : 2415/ET—II 23 P.T.O.



33. Which of the following is not a reducing sugar ?

34.

(A) Sucrose (B) Mannose
(C) Lactose (D)  Fructose
What is the median of the following set of scores ?
18, 6, 12, 10, 14
(A) 10 (B) 14
(C) 18 (D) 12
Static analysis is used to handle :
(A) Systematic errors (B) Random errors
(C) Constant errors (D) Least count errors

.
.

The degree to which an information on a map or in a digital database matches

true or accepted values is referred to as :
(A) Precision (B)  Accuracy

(C) Precision and accuracy (D) Data quality

T.B.C. : 2415/ET—1I 24



33.

36.

Frefafes § & ®F @ siT9Es @0 78 ¢ 2
(A) g&FH (B) #m
(C) # D) W
Frafafas gras & 32 § wfas =0 % 2
18, 6, 12, 10, 14
(A) 10 (B) 14
(C) 18 (D) 12
vifys favem fees was & fou v 3 & 2
(A) Fwag Fieal (B) = wfeom Ffedl
(C) 3 Ffeat (D) g TR

¢ L

a8 feul (Ff2), @ =0 =t g1 @ s siwm wow # ww gifew ad g

I wWigd WA B §, W o wwd € ?
(A) F@nedan (B) wfgraan

(C) 3= 3 wftysa D). =@

T.B.C. : 24/15/ET—II 25 | P.T.O.



37. The standard deviation is :
(A) The square root of the variance
(R) A measure of variability
(C) An approximate indicator of how numbers vary from the mean
(D) All of the above

38. If y2 = 4x and 0.1% error is incurred for x, the percentage error involved

in y will be :
(A) 0.4 (B) 0.025
(C) 01 D) 0.05

39. CD-ROM is a :

(A) Semiconductor memory (B) Memory register

(C) Magnetic memory (D) None of these .
40. An operating system :

(A) is not required on large computers

(B) is always supplied with the computer

(C) is always supplied with the BASIC

(D) consists of programs that help in the operation of computer
T.B.C. : 24115/ET—I1 26



37. wAw fa=e =1 & ?
(A) w807 &1 aie
~ (B) fofim &1 & WA
(C) us wHiyadl ga% =1 S&ad, avg {4 $3 fu= adt §
(D) 39 a5t
38, AR 3% = dx WM« & fom 0.1% F1 2 &, A y # e N vfavmm feadt @i 2
(A) 0.4 (B) 0.025
(©) 0.1 D)  0.05

39, CD-ROM =71 & ?

(A) s1g=es Siawf (B)  wfaurfan ez
(C) g wgrasf (D) ¥ § &K T

40. & 9@ 0F
(A) =1 a2 T B AEvasa T8 et
(B) i & Y WM faw s ¥
(C) ¥en BASIC # Ja wer & wmn &

(D) ¥ UF WAH BN ¥ W WU & Hde ¥ Seadl S B

T.B.C. : 24/15/ET—I1 27 P.T.O.



41. Execution of two or more programs by a single CPU is known as :
(A) Multiprocessing (B) Time sharing
(C) Multiprogramming (D) None of these
42. Modem stands for :
(A) A type of secondary memory
(B) Modulator demodulator
(C) Mainframe operating device ﬂemow
(D) None of the above

43. Multiple choice examination answer sheets can be evaluated automically
by :
(A) Optical Mark Reader
(B) Optical Character Reader
(C) Magnetic Tape Reader

(D) Magnetic Ink Character Reader
T.B.C. : 24/15/ET—I1 28



41. TFE CPU & g 2 41 368 fas WM & FEi=g3 51 #0 % o o 2
(A) FEEEA .(B) T WEER
(C) =gamfEm (D) 7% 7 w3 T8
42, Hzm FM % 2
(A) fedras wfesfn &= o= TR
(B)mgmamﬁm
(C) ged gare T Sfawrian
(D)wjuaﬁéﬁéwﬁ

43. TEfamcdl T T @ IR-GEEEEl # geria e @ R T oo g

t?

(A) vt o1 gfex

(B) Wiy @gm ufed
(C) Fas®a wm ufed

(D) =g e agv gfesd
TB.C.': 24/15/ET—II 29 P.T.0.



44.

45.

46.

47.

Given that the spacing of the lines in microwave spectrum of ZiANH s

constant at 12.604 em~'., What is the moment of inertia ?
(A) 4.44 x 10747 kgm® (B) 4.44 x 1077 kgem?
(C) 2.24 x 10727 kgm? M) 2.24 x 10°7 kgem?

For a diatomic molecule AB, the energy for the rotational transition from
J =0toJ =1 state is 3.9 em™!. The energy for the rotational transition form

J =3 to J = 4 state would be :

(A) 3.9 em™ (B) 7.8 em™

(C) 11.7 em™! (D) 156 em™}

The electric dipole allowed transition in a d? atomic system is :
(A) F - D B % -1

© 3F — *D @ 3 - %

The relative energy spacing between the energy levels for various type of

transitions in a molecule are in the order :

(A) Electronic transition > Rotational transition > Vibrational transition
(B) Electronic transition > Vibrational transition > Rotational transition
(C) Rotational transition > Vibrational transition > Electronic transition

(D) Rotational transition > Electronic transition > Vibrational transition

T.B.C. : 24/15/ET—11 30



44.

47.

YIA'H & ge atided avien 4 sl w1 sewe 12.604 eme! W frag B T
¥ | wse-amy = @ 2

(A) 444 x 1047 kgm? (B) 444 x 10%7 kgem?
(©) 2.24 x 1077 kgm? (D)  2.24 x 1037 kgem?

UH fumE a9 AB & fou, s J = 08 J = 1 v yoieyw wwmE @ e
F 89 em™ ¥, W D J = 3] J = 4 T yoiwm womE o et feat
it ?

(A) 39 em™! (B) 7.8 cm™!

(C) 11.7 em™ (D) 156 em™!
qmdzm~mﬁ‘&gafkgaazwamt:

(A) °F - p B) % 5 1p

(© 3F — %D D) 3F — 3p

F A F faf= yen & oo @ fau e il ® s st 9 smoa feg
e H & 2 LY '

(A) TR IO > Uil YT > FEEEE 9T

(B) TOHRM ST > FIANEE GOTHA > g g

(C) oif P > FAIHE YT > SO TR

(D) guil YO > SEEAT YO > SIS R

T.B.C. : 24/15/ET—1I1 31 P.T.O.



48.

50.

1H.NMR spectrum of HD would show :
(A) singlet

(B) a doublet

(C) a triplet with intensity ratio 1 : 2 : 1
(D) a triplet with intensity ratio 1 : 1 : 1

Which of the following components of CPU contains the instruction that is being’
executed ?

(A) ALU

(B) Accumulator

(C) IR

(D) MAR .

-

A nuclear magnetic resonance transition is shifted from the reference in a

400 MHz NMR spectrometer by 529 Hz. Calculate the chemical shift.
(A) 5.29 (B) 1.32

(C) 7.56 M 176

T.B.C. : 24/15/ET—II 32



48. HD %1 'H-NMR =vi®qg =1 zwidm ?
(A) THT
(B) fg#
(C) 1:2: 1 Ua & W& ol U
D) 1:1:1 HId F Waeal aren & &HF
49. Frafafaa & CPU & #7@ smwm § srdw @ €, fork smifaa fem s & 2
(A) ALU
(B) TS (WEH)
(C) IR
(D) MAR

50. TF W, g GEer YT, 529 Hz 5W UH 400 MHz NMR S

uF el | =i B # | TEEfE fowe (FArm) @ oo i .
(A) 5.29 (B) 1.32

(C) 7.56 D) 176

T.B.C. : 24/15/ET—I 33 P.T.O.



