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General Instructions :
(i)  All questions are compulsory.
(ii)  Questions number 1 to 5 are very short-answer questions and carry 1 mark each.
(iii) Questions number 6 to 10 are short-answer questions and carry 2 marks each.

(iv) Questions number 11 to 22 are also short-answer questions and carry 3 marks

each.
(v)  Question number 23 is a value based question and carry 4 marks.
(vi) Questions number 24 to 26 are long-answer questions and carry 5 marks each.

(vii) Use log tables, if necessary. Use of calculators is not allowed.

1. siifaes Afaeiuor 3T TErEe AT o die T G9HE i@y | 1

Write one similarity between Physisorption and Chemisorption.

2. 2,4-TEEEARISSI Sl WO @y | 1
Write the structure of 2,4-dinitrochlorobenzene.

3. U% T9Ee SR R — P % T 316 (t,,) i SR i aRives digar o¥ F T8t
T T TTAT | STTAIHAT i Hife T & 2 1
For a reaction R — P, half-life (t,,) is observed to be independent of the initial
concentration of reactants. What is the order of reaction ?

4. TATREd FiFTe % [UPAC 9 farau 1
CH,;NHCH(CH,),
Write IUPAC name of the following compound :
CH;NHCH(CH,),

5. i (Cr) & U Siiodl-Roma & g feifau o 78 Siieriehor STae 1o+ ail-He &
TSR TR AT & | 1

Write the formula of an oxo-anion of Chromium (Cr) in which it shows the oxidation
state equal to its group number.

6. UHlieH A H oIS AET (o) T AR BT A 3TN AR =AABA (A ) H A
39.05 S cm’mol ™! ¥ | 2
fem e A°(H™) =349.6 S cm? mol™

A°(CH,CO07) =40.9 S cm” mol ™!
Calculate the degree of dissociation (o) of acetic acid if its molar conductivity (A,) is

39.05 S cm”*mol .
Given A°(H") =349.6 S cm? mol ™' and A°(CH,COO") =40.9 S cm* mol ™!
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7. T = SEE SRR I 2
(i) H,;PO,
(i) XeF,
Draw the structures of the following :
(i) H,PO,
(i) XeF,

8. T Ul I qfvwie e 2
(i) 3T foorT
(i) T (M)
Define the following terms :

(i)  Ideal solution
(i1)) Molarity (M)

9. T rfufskaTstl it T T 1+1=2
i ClL+H,0 ——
(i) XeF,+3H,0 ——
YT
T BIA & 5 1+1=2
(i) Cu¥ ¥ H,S0, e s & 2
(i) SO, = T # vaTted fomam S & 2
g fefEn |
Complete the following reactions :
i CL+H,0 ——
(i) XeF,+3H,0 ——
OR

What happens when
(i) conc. H,SO, is added to Cu ?

(i) SOy is passed through water ?

Write the equations.
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10. F=faRaa # 8+ arelt siafswanst i fara - 1+1=2
() &oA-dcers et ik
(i) formmaiterer stafshar
Write the reactions involved in the following :
(1) Hell-Volhard Zelinsky reaction
(i1)) Decarboxylation reaction

11. =4 ¥ 9 & a9 T 3R forag 1x3=3
(i)  wefeRmt Hier uel gart |t
(i) fooram wd wicize
(iii) T SOROT T& Fersm it SSROT
Write one difference in each of the following :
(1) Lyophobic sol and Lyophilic sol
(i1))  Solution and Colloid
(i11) Homogeneous catalysis and Heterogeneous catalysis

12. @t fefefad =i i e 1x3=3
2-SA=A, 2-3H1-2-HTIeisgeA, 1-smd=-
() Sy2 MlsHar # wag st ATTHaRIer AT 1 W faray |

(ii) a7 guish AT T A fefaT |

(iii) P-Taetom & g 3tfyes sttfspameier =it %1 AW fafen |
Following compounds are given to you :

2-Bromopentane, 2-Bromo-2-methylbutane, 1-Bromopentane

(i)  Write the compound which is most reactive towards Sy 2 reaction.

(i1))  Write the compound which is optically active.

(iii) Write the compound which is most reactive towards B-elimination reaction.

13.  Trefatea fafuat % fasid o fafew - 1x3=3
(i) TS e Uk
(i) HSeT AR
(iii) SoTATER
Write the principles of the following methods :
(1)  Vapour phase refining
(i) Zone refining
(iii)) Chromatography
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14.  GRE & 10% (5AM) SToia ot =i fewis 269.15 K € 1 3fE 3 511 &1 fedish 273.15 K
& ol TR % 10% STeli {aeta 1 feHieh uehierd ity | 3

fear & . AR SmE (i) = 342 g mol ™!
HieR 9 (7)) = 180 g mol ™!

A 10% solution (by mass) of sucrose in water has freezing point of 269.15 K.

Calculate the freezing point of 10% glucose in water, if freezing point of pure water is
273.15 K.

Given : (Molar mass of sucrose =342 g mol_l)

(Molar mass of glucose =180 g mol ™)

15.  Ffeaa i areae =7 1x3=3
(i) G ITHSTE
(i) RO WFH Al
(iii) TorgshTt (ITOTATe)
Define the following :
(i) Cationic detergents
(i1)) Narrow spectrum antibiotics
(i11) Disinfectants

16. (3 Ag @i foat A e W et Bt af AgNO, % faer i 2 TR =i awr |
15 Toe e arega sTomfen foham 2 2+1=3

(e & : AR 5799 : Ag = 108 g mol™! 1F = 96500 C mol™).

@) T Yor T IR Hif |

(a) Calculate the mass of Ag deposited at cathode when a current of 2 amperes was
passed through a solution of AgNO, for 15 minutes.

(Given : Molar mass of Ag = 108 g mol™' 1F = 96500 C mol™")
(b) Define fuel cell.

17. () FF [Co(NH;),] [Cr(CN),] T TehI ot Terararer et & 2 1x3=3
(i)  [Ni(H,0)¢]*" =1 faema &0 3 8l &, @i [Ni(CN),]*~ 1 foea T ¢ 2
(Ni T URHTT] shHieh = 28)
(ili) FFA [Co(NH,)5(CO,)]CI F1 IUPAC -+ feafay |
(i)  What type of isomerism is shown by the complex [Co(NH;)] [Cr(CN).] ?
(i) Why a solution of [Ni(H,0),]** is green while a solution of [Ni(CN),]* is

colourless ? (At. no. of Ni = 28)
(iii) Write the [IUPAC name of the following complex : [Co(NH,)5(CO5)]CL
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18. = stfufsraneti § A, B @ C FifiTerl sl ST feifiEy 1%5%x2=3

(2) CO PCI
(i) CHBr MgRTF &R, X® . p AN

(b) H3O+

(a) SnCL/HCI & NaOH A
(i) CH,CN A B C
(b) H,0*

AYAT
fr=feiad SuiaRoT i SAfeehad I1 =0T § Hif 1x3=3
(i) Siesh o | difeeeTes
(i) T S=I | S=igeh 3T
(i) WO H S
Write structures of compounds A, B and C in each of the following reactions :
() CO,, PCI;
(b) H3O+

Mg/dry ether C

(i) CgHsBr

(a) SnCL/HCI  dil. NaOH A
(i) CH,CN A B C
(b) H,0*

OR
Do the following conversions in not more than two steps :
(i) Benzoic acid to benzaldehyde
(i1) Ethyl benzene to Benzoic acid

(i1i1)) Prapanone to Propene

19. f=AfaRad Sgeteh i U - o foTT JRIeRT Tehetshi i GXeT A 1x3=3
() Temi=
(i) FOHH-FHCSREE Tgeih
(i) AT-S
Write the structures of the monomers used for getting the following polymers :
(1) Neoprene
(ii)) Melamine-formaldehyde polymer

(ii1) Buna-S
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20.

21.

22.

56/1/2

=1 attwishan & fofu s T2 &ifehe W g 3
N,Os — 2NO, + %0,

Us 0 300 600
[N,Osl/mol L' | 1.6x 1072 | 0.8x 1072 | 0.4x107
(37 Te T fof STTsHAT oo hife & ¥ |
() T T T

(fa1 & < log 2 = 0.3010, log 4 = 0.6021)

Following data are obtained for the reaction :
N,Os — 2NO, + %0,

/s 0 300 600

[N,Os/mol L' | 1.6x 1072 | 0.8x107 | 0.4x107

(a)  Show that it follows first order reaction.
(b) Calculate the half-life.
(Given log 2 =0.3010 log 4 = 0.6021)

HROT Ay 1x3=3

(i)  Ufel 1 THifee ae AT TuTe 9 Rl ¢ |

(i) CH,NH, %1 &R o1 C HNH, % o1 § e e € |

(ili) =@M -NH, ¢ o/p Fewes aar & fRe off tfele Aredeo g/ @ Aen o
HEHTEZ TG 3ot & |

Give reasons :

(1)  Acetylation of aniline reduces its activation effect.

(i) CH;NH, is more basic than C;H;NH,.

(iii) Although -NH, is o/p directing group, yet aniline on nitration gives a significant

amount of m-nitroaniline.

FHROT AT ; 1x3=3
(i) e EnfaE H,O & H,Te T A &1 Sl § |

(i) FINTES 3T HT UL FARTES 31T hl SToAdioT Tedl Seoal eidl € |

(iil) TSI G<T8ciss T ST |

Give reasons:

(i)  Thermal stability decreases from H,O to H,Te.

(1)  Fluoride ion has higher hydration enthalpy than chloride ion.

(iii)) Nitrogen does not form pentahalide.

7 [P.T.O.



23.

24.

56/1/2

2§ UH WU H e q€ g G SRl # weiEy st SR wiefem s S

FIEASIHS (FEHRT) TEEAT B U 3@ & 915, [, aRedt w1 o S, 3 6 &
WRI-UST | 2 AN § 8 dlet JhaM % 9 | S| A 6 Fved 6 | 98 e
T @ el 3R 379 M SHAR Pl ST o T AWE (A i 9% famntéE
Yrefog, oo, a7 3R T IR 3cUg 7 o | FIHMEE 3 dchlel F89 el §U e
IHER I B IART Bl ST WelH U ety @ RO THT S %el, TS, PR 11,

T 1 e &3 | =9 o o1 gt gran-fuar aen fomntéat 7 e far |
ITYRT TR ol TgH & a5, H=Tanad g9 % 3T ST :

(1)

(i1)
(iii)
(iv)

&g gRT fohT goait (FH-T-5 =) T 9T T E 2

AHAR & o T HERIESE Bl B T GeTdHhIES T Blal € ?

ST ot fgciiaes ST o & Yo feifaw |
STe1 ferera fereitae & & SeRT ST |

After watching a programme on TV about the presence of carcinogens(cancer causing
agents) Potassium bromate and Potassium iodate in bread and other bakery products,
Ritu a class XII student decided to aware others about the adverse effects of these
carcinogens in foods. She consulted the school principal and requested him to instruct
canteen contractor to stop selling sandwiches, pizza, burgers and other bakery products
to the students. Principal took an immediate action and instructed the canteen
contractor to replace the bakery products with some proteins and vitamins rich food
like fruits, salads, sprouts etc. The decision was welcomed by the parents and students.

After reading the above passage, answer the following questions :

(1)

(i)
(iii)
(iv)

(3D

What are the values (at least two) displayed by Ritu ?

Which polysaccharide component of carbohydrates is commonly present in bread ?

Write the two types of secondary structure of proteins.

Give two examples of water soluble vitamins.

e erfufsramsti & Saast ot fefa
OH
. COOH (CH5C0O),0
CH,

' HI
(i) CHy;—CH -O—CH,—CHy; — 7+

PCC
(i) CH;—CH=CH-CH,- OH— ?

8

3+2=5



@ Tefcfad difte et § faug s & e et TQmEe gt i
(i) T AR ®H
(i) WUETeT 3R 2-Aietiu-2-3ie
CLC])
(30 Freferaa siuisharet o ugert iisHe & T fofae 2+2+1=5
(i)  TRIFTT T 2,4,6-ZTESTHIATT | SHAT
(i) T T SRR 31X STRITHToT 3 FRT WUHTeT bl =T
(@) et Fife T s S Qe T TOTEHT 3 g SHH H A Hi
(i)  p-TTEZIHMICA, VT, TiHTeT (ST )
(i) YT, WO, TioeT (SFaTeih)
@) it sifufear GrEsR @R 3iw w1 ST Hd gu) S ety faten

+ CH,;CH,OH +
CH, - CH, - OH, CH,; -CH, - (l) -CH, - CH; + H,0
H
(a)  Write the product(s) in the following reactions :
OH
COOH
) (CH,CO),0
CH,4

' HI
(i) CHy;—CH -O-CH,—CHy; — ?+?

PCC
(i) CH;—CH =CH - CH, - OH —— ?

(b) Give simple chemical tests to distinguish between the following pairs of
compounds :
(1)  Ethanol and Phenol
(i) Propanol and 2-methylpropan-2-ol
OR
(a)  Write the formula of reagents used in the following reactions :
(i) Bromination of phenol to 2,4,6-tribromophenol

(11) Hydroboration of propene and then oxidation to propanol.
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(b)  Arrange the following compound groups in the increasing order of their property
indicated :

(1) p-nitrophenol, ethanol, phenol (acidic character)
(i1) Propanol, Propane, Propanal (boiling point)
(c)  Write the mechanism (using curved arrow notation) of the following reaction :

+ CH3CH20H
CH, - CH, - OH,

+
CHy—CH, — O — CH, - CH, + H,0
H

25. (37 T % @R fefen 342=5
(i)  THHUT UYL S et AMTehT bt T X & |
(i) ThAUT Y] H =T AL IRDT &, STarh Soaad SegEe SYIHT a1

3TATT BT & |
(i) Mn**/Mn** g1 & feT E° &1 99 CrX*/Cr®* &t o1 | agd 31 e-eTs
(+1.57 V) B & |
(@) TS TE TS % T % S| U S SR 0% S fAray |
YAt
(30 (i) THHYT G I SRIHRT STAS | URATIMAN p-scireh & el & fohg
TR =7 € 2
(i) Cu* 3T Cu?* ot o H, ST | =T STl [Tera= | T € 3 /i 2
(iti) Cr,0,* %1 AW 1 G Aream | diet T1 7 a8t S & | 4 2 3+2=5

(F) UlFRA™S HT TR AAFFE H qoi-T § et & | § HROT ST |
(a)  Account for the following :

(i)  Transition metals form large number of complex compounds.

(i1) The lowest oxide of transition metal is basic whereas the highest oxide is
amphoteric or acidic.

(iii) E° value for the Mn**/Mn?* couple is highly positive (+1.57 V) as
compare to Cr’*/Cr*.

(b)  Write one similarity and one difference between the chemistry of lanthanoid and
actinoid elements.

OR
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(@) (1) How is the variability in oxidation states of transition metals different from
that of the p-block elements ?

(ii) Out of Cu* and Cu®*, which ion is unstable in aqueous solution and why ?

(i11)) Orange colour of Cr2072_ ion changes to yellow when treated with an
alkali. Why ?

(b) Chemistry of actinoids is complicated as compared to lanthanoids. Give two
reasons.

26. (37) U o H WHIUES 59 93 g mol ! SR TFA 11.5 g cm™ & | AT Tehah Hifeaeht

% Y D! AXIE 300 pm &, AT Teheh HISHT & YR hl e BT | 3+2=5
@)  AThEeA 3 Ud hd 3 % o §f 3R A |
et
(37) U % 8.1 g § fehat Usheh hIftSshIT &M 7S IE f.c.c. T H feheeeiichd @il & |
(Al T TETvES 578 = 27 g mol ™) 2+3=5

()  FRT LT
() TR I |, NaCl ¥es! 319 fT@mr & 7 o Thehet q |
(i) TafcTehT I BERRY & T T HE W n-UHR 6 S U &dr ¢ |
(iil) RIgaehca UT, fdote gashed TaTelt ot qorT § Jeak Gaehd 07 SR & |

(a) An element has atomic mass 93 g mol~! and density 11.5 g cm™. If the edge

length of its unit cell is 300 pm, identify the type of unit cell.
(b)  Write any two differences between amorphous solids and crystalline solids.
OR
(a) Calculate the number of unit cells in 8.1 g of aluminium if it crystallizes in a
f.c.c. structure. (Atomic mass of Al=27 g mol_l)
(b) Give reasons :

(1) In stoichiometric defects, NaCl exhibits Schottky defect and not Frenkel
defect.

(1)  Silicon on doping with Phosphorus forms n-type semiconductor.

(iii)) Ferrimagnetic substances show better magnetism than antiferromagnetic
substances.
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Marking scheme — 2017
CHEMISTRY (043)/ CLASS XIlI

Set 56/1/2
QNo. Value Points Marks
1 Both are surface phenomenon / both increase with increase in surface area | 1
(or any other correct similarity)
2 I 1
—NO,
0,
3 First order 1
4 N-Methylpropan-2-amine 1
5 Cr,0,% /CrO4 > / KoCr,04/ K,CrO, 1
6 A OCHSCOOH = )\O CH3COO0- + )\O H+ 1/2
=40.9 + 349.6 = 390.5 S cm*/mol %
Now, a = A, /A° Y
=39.05 /390.5=0.1 %
7 (i) 1
=
T
)
o o
i
(i)
1
8 (i) The solution that obeys Raoults Law over the entire range of 1
concentration
(ii) Number of moles of solute dissolved per litre of solution or 1
M = wy x 1000
My X V (mL)
9 (i) Cl, + H,0 = 2 HCl + [0] / HCI + HOCI 1
(ii) XeFg + 3H,0 2 XeO; + 6HF 1
OR
9 (i) Cu + 2 H,S0, = CuSO, + SO, +2H,0 1
(ll)SO3 + H,0 > H,SO, 1
10. (i) 1
R-CH,-COON —/Redphosphorus - o i1 coom
(i) H,O
X
X =Cl, Br




NaOH & CaO

. R-COONa ———— R-H + Na,CO, 1
(ii) Heat
11 (i) Lyophobic are liquid (dispersion medium) - hating and lyophillic | 1
are liquid (dispersion medium) - loving colloids.
(ii) Solution is a Homogenous mixture while colloid is heterogenous | 1
mixture / does not show Tyndall effect -shows Tyndall effect.
(iii) Homogenous catalysis : reactants and catalyst are in same phase | 1
-Heterogeneous catalysis: reactants and catalyst are not in
same phase. (or any other correct difference)
12 (i) 1- Bromopentane 1
(ii) 2-Bromopentane 1
(iii) 2-Bromo-2-methylbutane 1
13. (i) Metal is converted into its volatile compound and collected elsewhere. 1
It is then decomposed at high temperature to give pure metal.
(ii) The impurities are more soluble in the melt than in the solid state of 1
the metal.
(iii) Different components of a mixture are differently adsorbed on an 1
adsorbent.
14 AT¢= Kim %
Here, m =w,x 1000/ M,XM,
273.15-269.15 = K; x 10 x1000/ 342 x90 1
K¢ =12.3 K kg/mol 1
ATf = Kf m
= 12.3 x 10 x1000/ 180x90
=76K
T;=273.15-7.6 =265.55 K (or any other correct method) | 1
15. (i) Cationic detergents are quarternary ammonium salts of amines with 1
acetates, chlorides or bromides as anions, cationic part has long chain
hydrocarbon / detergents whose cationic part is involved in cleansing 1
action.
(i)Narrow spectrum antibiotics are effective mainly against Gram-positive
or Gram-negative bacteria 1
(iii) Disinfectants kill or prevent growth of microbes and are applied on
inanimate / non living objects
16 (i)m = 2ZIt %
= 108x2x15 x60 1
1x96500
=2.01g (or any other correct Iz
method)
(i) Cells that converts the energy of combustion of fuels directly into 1
electrical energy.
17 (i) Coordination isomerism 1
(i) Unpaired electrons in [Ni(H,0)¢]** / d-d transition 1
(iii) Pentaamminecarbonatocobalt(lll) Chloride 1
18 (i) A: CeHsMgBr B : C¢HsCOOH C : CgHsCOCI % x 3
(il)A : CH;CHO B : CH3CH(OH)CH,CHO C : CH3CH=CHCHO % x 3
OR
18 0]
CsHsCOOH _ soci, I CsHsCOCI H, . pd-Baso, I CeHsCHO | 1
(i) CeHsCoHs  k.cro,/m CeHsCOOH 1
(III)CHgCOCHg NaBH, CHgCH(OH)CH;; conc.H,S0, CH3CH=CH2
1

(or any other correct method)




19. (i)CH,=C(Cl)CH=CH, 1
(ii) 1
II,NY,NYNH,
i + HCHO
1
(iii) CH,=CHCH=CH, + CH,=CHCgHs
20 2303 1A %
(@) k= ; log Al 2
_2303 16X 1072
“ 300 %808x102
_ 2303 _ 3 1 V2
=55 1082=231x10"s
_2.303 [A]o
At 600 s, k——t log Al 1%
_2303 | 16X 102
“ 7600 08 0ax10-2
=2.31x107s™
k is constant when using first order equation therefore it follows %
first order kinetics.
or
In equal time interval, half of the reactant gets converted into
product and the rate of reaction is independent of concentration of
reactant, so it is a first order reaction.
(b) t1/2 = 0693/k
=0.693/ 2.31x10°
=300 s
(If student writes directly that half life is 300 s , award full marks) 1
21 (i) Due to the resonance, the electron pair of nitrogen atom gets 1
delocalised towards carbonyl group / resonating structures.
(ii) Because of +| effect in methylamine electron density at nitrogen
increases whereas in aniline resonance takes place and electron density | 4
on nitrogen decreases / resonating structures.
(iii) Due to protonation of aniline / formation of anilinium ion
22 0] Due to the decrease in bond dissociation enthalpy / due to 1
increase in atomic size from O to Te.
(i) Due to small size of fluoride ion / high charge density of 1
fluoride ion / high charge size ratio of fluoride ion. 1
(iii) Absence of d-orbitals.
23 (i) Concerned , caring, socially alert, leadership ( or any other 2 values) Yo+ ¥
(i) Starch 1
(i) a -Helix and B-pleated sheets Y+ %
(iv) Vitamin B / B,/ B,/ Bg / C (any two ) Y+ %
24 COOH
OCOCH, 1
a) i)
i) (CH3)2CHOH and CH;CH, | 1
iii) CH3CH=CHCHO 1
b) i) Add neutral FeCl; to both the compounds, phenol gives violet 1
complex.
i) Add anhy ZnCl, and conc.HCI to both the compounds, 1




2-methyl propan-2-ol gives turbidity immediately. (or any other correct
test)

OR
24 a)i) Aqg. Br, 1
ii) BoHg , Hy05 ang OH 1
b) i) ethanol < phenol < p-nitrophenol 1
ii) propane < propanal < propanol 1
° H
g S
CH,CH,—O: + CH;-CH,~O._ 1
oo~ g
25 a) (i) Due to small size and high ionic charge / availability of d orbitals. 1
(ii) Higher is the oxidation state higher is the acidic character / as the 1
oxidation state of a metal increases, ionic character decreases
(iii) Because Mn?** has d° as a stable configuration whereas Cr* is 1
more stable due to stable t*
b) Similarity-both are stable in +3 oxidation state/ both show
contraction/ irregular electronic configuration (or any other suitable 1
similarity)
Difference- actinoids are radioactive and lanthanoids are not / actinoids | 1
show wide range of oxidation states but lanthanoids don’t (or any other
correct difference)
OR
25 a) i) In p block elements the difference in oxidation state is 2 and in 1
transition metals the difference is 1
ii) Cu™, due to disproportionation reaction / low hydration enthalpy o+
iii) Due to formation of chromate ion / CrO4% ion, which is yellowin |1
colour
b) Actinoids are radioactive , actinoids show wide range of oxidation 1+1
states
26 (@) p = (zxM) /a®k N, %
11.5 = z x 93/ [(300x10™%)° x 6.02x10%) 1
Z=20 Y%
Body centred cubic(bcc) 1
(b)
Amorphous solids Crystalline solids
Short range order Long range order 141
Isotropic Anisotropic
(or any other correct difference)
OR
26 a) n= given mass / molar mass
=8.1/27 mol 1%
Number of atoms= % X 6.022x10% %
Number of atoms in one unit cell= 4 (fcc)
Number of unit cells = [ x 6.022x10%] / 4 %
= 4.5 x10% Y
Or
27g of Al contains= 6.022x10% atoms %
8.1g of Al contains =( 6.022x10%% / 27) x 8.1 %
No of unit cells = total no of atoms /4
=[x 6.022x10] / 4 %
=4.5 x10% %
b) i) Due to comparable size of cation and anion / large size of sodium ion | 1
i) P has 5 valence e, an extra electron results in the formation of n-type | 1

semiconductor.




representation.

iii) In ferrimagnetism ,domains / magnetic moments are aligned in
opposite direction in unequal numbers while in antiferromagnetic the
domains align in opposite direction in equal numbers so they cancel
magnetic moments completely ,net magnetism is zero / diagrammatic
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