MID-TERM EXAMINATION (2024-2025)

CLASS XIi
CHEMISTRY

SET-2
Duration:3 Hours

Date: 27.09.24
M. Marks:70

No of pages: 9

General Instructions:

Read the following instructions carefully.

a) There are 33 questions in this question paper with internal choice in some questions.
b) Section A consists of 16 multiple-choice questions carrying 1 mark each.

¢) Section B consists of 5 short ansyer questions carrying 2 marks each.

d) Sect!on C consists of 7 short answer questions carrying 3 marks each.

e) Sect!on D consists of 2 case-baseq questions carrying 4 marks each.

+ ) Section E consists of 3 long answer questions carrying 5 marks each.

g) All the questions are compulsory.

h) Use of log tables and calculators is not allowed.

SECTION - A
The following questions are multiple-choice questions with one correct answer.
Each question carries 1 mark. There is no internal choice in this section.

1. Forareaction A — B, it is found that the rate of the reaction quadruples when the (1 mark)
concentration of A is doubled. The rate for the reaction is Rate = k [AX, where the value of
~Xis: '

~a. three
b. two
C. one
d. zero

., 2. Limiting molar conductivity for individual ions are given in the following table: (1 mark)

S.No. | lons Limiting molar conductivity / Scm2mol-

1 H* 349.6

2 Na* 90.1

3 Kty 73.5

4 OH 199.1

Which of the following option will be the limiting molar conductivity of CHyCOOH if the
limiting molar conductivity of CHsCOONa is 91 Scm2mol-1? :
a. 350 Scm?mol-!
b. 375.3 Scm2mol-*
c. 390.5 Scm?mol-!
d. 340.4 Scm2mol+t



If the concentration of N2 gas in water at ¢0
will value of Ku chapge?

a. Increases linearly.

b. Decreases linearly.

¢. Remains same.
d. Decreases quadratically.

3.

K. An azeotropic mixture of

acid boils at 359.15 | cause

~ Pure water boils at 373.15K and nitric e b
¢ H,0 and HNO3 boils at 393,55 K. Distilling the azeotropiC mixture

pure nitric acid to distil over first.

a.

b. pure water to distil over first.

c. one of them to distil over with @ small amount qf the otltwheart. i
d. both of them to distil over in the samé composition as

are arranged in a protein is called its:

f the mixture.

5. The specific sequence in which amino acids
a. primary structure
b. secondary structure
c. tertiary structure
d. quaternary structure

6.  Arrange the following compounds in increasing order of their boiling points:
CHs
CH3\ ‘
/CH‘—CHzBI' H;C"" l"‘—CHg
CH, © CH;CH,CH,CH,Br o
' I i
a. <<l
b. I<li<ll
c. li<i<l
d. l<l<l

7  The process involving the reaction of an alkyl halide with sodium alkoxide yielding an
ether is called:
a. Reimer Tiemann reaction
b. Kolbe reaction
c. Hydroboration reaction
d. Williamson synthesis

8  The correct order of increasing acidic strength is:
a. Phenol < Ethanol < Chloroacetic acid < Acetic aci
b. Ethanol < Phenol < Chloroacetic acid < Acet:c :g:g
c. Ethanol < Phenol < Acetic acid < Chloroacetic acid
d. Chloroacetic acid < Acetic acid < Pheno| < Ethanol

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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Toluene can be prepared by t

and sodium metal in the presenci:rf;g:
a. Ethyl chloride a”d; colr;robenzene
b. Methyl chloride an | chloride

; enz .
c. Ethyl chlondz :’;‘:}: ben);)” chloride

d. Methyl chlori . , :
Y ysis of aqueous solution of CuSQy by using platinum (1 mark) ;

he following halogenated compounds (1 mark) 3
solvent. : ‘ r

What will happen during the electrol

electrodes? ‘ hte
' Copper will deposit atca ,
i D | deposit at anode.

i Copper wil
::u 0x5§en will be released at anode.
iv.  Copperwill dissolveé at anode.

Choose the correct option:
a. iandi
b. iandii
c. iiandii
d. iandiv

ge involved in linking the glucose units in amylose part of starch is: (1 mark)

The glycosidic linka
a. C1-CsB-linkage
b. CsCs p-linkage
¢. C4-Csa-linkage
d. C-Csa-linkage

Compounds A and C in the following reaction are: (1 mark)

a) CHsMgBr HoSO4 Heat ~ a) Hydroboration
(A) »(B) — (C)
b) H20 b) Oxidation

v

CHsCHO

|dentical.
Metamers.
functional isomers.
positional isomers.

oo o

gvse:nti)sl:‘)\&aﬁv tﬁm statements labelled as Assertion (A) and Reason (R) (1 mark)
+When a solution is separated from the pure solvent by a sémipermeable

membrane, the solven ;
to the solution side, tmolecules pass through it from pure solvent side

Reason (R): Diffusion of solye
. nt occurs fr i : : :
region of low concentration :(I;rllug 0’ sglon of high concentration solution to a

d. Aisfalse but R is true.
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Given below are two statements labelled Assertlof)ﬂg Dajer's readert ’
Assertion (A): Aldehydes and ketones, both 2" £

mirror. ; | group- [
Reason (R): Both, aldehydes and ketones contain @ carbonyl 9 ‘
. e given below: :
Select the most appropriate answer from the °Pt'°{‘sxgl;’:nnaﬁon of A.
a. Both A and R are true and R is the €OMeC . tp xplanation Of 7 :
b. Both A and R are true but R is not the correct exp | ;
c. Aistrue butRis false.
d. Ais false but R is true. (1 mark)
R),
n (A) and Reason ® lecular mass.

Given below are two statements labelled as Assertio arable mo

Assertion (A): An ether is more volatile than an alcohol of comp
Reason (R): Ethers are polar in nature.
Select the most appropriate answer from the options given ?g;oc‘:? A
a. Both Aand R are true and Ris the correct explanla | S ion oA
b. Both A and R are true but R is not the correct explan :
c. AistruebutRis false.
d. AisfalsebutRistrue. -
(A) and Reason (R), (1 mark)

Given below are two statements labelled as Assertif)n
Assertion (A): Sucrose cannot give positive Tollen's test.
Reason (R): Sucrose doesn't have a free aldehyde group.

te answer from the options given pelow:
rrect explanation of A.

ation of A.

Select the most appropria
a. Both A and R are true and R is the co
b. Both A and R are true but R is not the correct explan

c. Ais true but Ris false.
d. Aisfalse butRis true.

SECTION-B
This section contains 5 questions with internal choice in one question. The

following questions are short answer type and carry 2 marks each.

Which one out of CsHsCH2Cl and CeHsCH(CI)CgHs is more easily hydrolysed by (2 marks)
aqueous KOH? Give reason to support your answer.

Following data is obtained for the reaction: N2Os — 2NQ, +% 0, (2 marks)
[ Time (sec) 0 | 300

[ IN20s] (molL) |  1.6x102 0.8x102 0 462(: 02 j\

Calculate the half-life. (Given log 2 =0.3010, log 4 = 0.6021)
OR

a. Give one main difference between order and Molecularity
b. A reaction proceeds with a uniform rate throughoyt What‘ 4o Yo eoiiude?
ude?
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A tormula CsHio O ozonolysis gives two products (B) and (1 .5+Ok.5=

(C;]Vgrocarbon (A) with molecu'l:)rw oprecipitate when hetiter I\Ilv;gjslc:glne in the presence of 2 mar s)
. i e ion with To age

NaOHO\g]hi(lE)oiT)?((BC))g?\l/\éz Z zilver mirror on reaction W gent.

a. ldentify (A), (B) and (g)w n Tollen's reagent.

b. Write the reaction of | | | 3
. mixture will be formed by @ 3°|Ut'9”t3h°‘”l'n9 negative dgwatnon (2 marks)
1\{N nat type,?f 7zee)trg£;')(l:ain on the basis of the strength of intermolecular interactions that
rom Raoult’s law*
develop in the solution.
g has a hlgher b0|I|ng point and Why’? (2 marks)
d 2 M glucose, which oné .
s ' \?Vl;lta(t)max)grllusc\?viee: rt]he extegrnal pressure applied becomes more than the osmotic
pressure of solution?
SECTIONC o .
This section contains 7 questions with internal choice in one question. The
following questions are short answer type and carry 3 marks each.
a. Sucrose is dextrorotatory but the mixture obtained after hydrolysis is levorotatory. (2+1=
Justiy. , 3 marks)
b. Draw the Haworth Projection formula of the anomers of Glucose.

Calculate Van't Hoff factor for an aqueous solution of Ks[Fe(CN)e] if the degree of (3 marks)

dissociation (a) is 0.852. What will be boiling point of this solution if its concentration is
1 molal? (K=0.52 K kg/mol).

The following data is obtained during the first order thermal decomposition of SO.Clzata (3 marks)
constant volume:
SOLh(g) — SO2(9) + Cla(q)
Experiment Time/s-! Total pressure/atm
1 0 04
2 100 ) 0.7
Calculate the rate constant. (Given: log 4 = 0.6021, log 2=0.3010)
a. Which of the following compounds — X ill g icmi
nucleophilic substitution byp—OH ion ar’u;( “?r:yZ?wﬂl RS CEA o g2+1 7
. marks)
CHy—CH—Br B
CH;—C -
C,H, _ 3 (!7 CH; CH.;-(IZH—CHzBr
'Y C2H5 C3H5
Yy’ 7’




oductin the followind reaction-

b.D
raw the structure of major mono-halo P

CHzCH3
Bry heat or,
O,N OV ight
hene to yield ethanol.

26 a. Explain the i
in the mechanism of hydration of et
b. Explain the reaction of hydrgbgfaltion—oxidation of propene to give 1-propancl.

OR
a. Wri :
Wrte e reactons of Wilamson synthesis of 2thoxy-3-m
-methylpentan-2-ol
b.D n-2-ol.
raw the structure and give IUPAC name of the main product for the followin

CH,—CH,— FH —CHO NaBEL

CH,

7 ©
alculate the emf of the electrochemical cell given below:
Voltmeter

B,

Yo,

A’(aq) 0.4(M
' B’(ag) 1x10°(M)

Given: E°(B*/ B) = i
iven: E°(B*/ B) = 0.80 V, E°(A*2/ A) = — 2.37 V, log 4 = 06020, log 10 = 1

28  Analyse the given se '
quence. Write the names and d
raw the structures of A, B
,Band C.

Cly/Fe CuCN . Pvridi
, Pyridine "
@ = g e
G

ethylpentane starting from

g reaction:

(2+1=
3 marks)

(3 marks)

(3 marks)



n has an internal

D uestio
SECTION®. ¢, Each d e retully and

stio i assa
The following questions are case-based qUeS” he given P

choice and carries 4 (121;2")0nw1arks =l (141+2=
: 0 ; b
answer the questions tha e living system. They orn & 4 marks)

f nd are required for the growth and

i les ©
' t abundant biomolecu’®® .. uired -
ol tructure and functions © life mers in which e monomeric

fundamental basis of the § , o gre the PO l
_ emically, proteins @ .~ (-NHz2) and carboxyliC
maintenance of the b°‘1‘{'scgmmo a)cl:ids contain an @ olymers that are produced by cel!s
i Rl ¢ o ips. Nucleic acids are natural POV, " nolecules of cells. Nucleic
(-COOH) functiona g{%e@ ure the chief information-C&" "oy of a pentose sugar, a
o Omnizlgén sti of nucleotides, a monqmer. A e distinct in several ways from
:if:gse:gis heee aF:ud a phosphate group. Vitamin® =~ “carhohydrates, ~and lipids.
; ' A sufficient to meet bodily needs and

: b ds suc
ther biologically importantcompounds.
?ﬁtamins ger?era")' cannot be synthesized in amod thetic source.

: n
therefore must be obtained from the diet or from some SY

differences between DNA and RNA. bjected o change in pH?

i tural ; o
a. Give two sl ur when a native protein 1 SU

b. What structural change will occ
¢. Account for the following:

i. There are five -OH groups in glucose.

i Vitamin C cannot be stored in our body.

OR

¢. o -amino acids have relatively higher melting points than the corresponding halo acids.
Explain giving the required structure.

30  Chemical kinetics is the study of the rates of chemical reactions, the factors that affect (1 +1+2=
these rates, and the reaction mechanisms by which reactions occur. Reaction rates vary 4 marks)
greatly — some are very fast (burning) and some are very slow (disintegration of a plastic
bottle in sunlight). The rate of a reaction, which may also be called its velocity or speed,
can be defined with relation to the concentration of any of the reacting substances, or to
that of any product of the reaction. If the species chosen is a reactant which has a
concentration ¢ at time t the rate is - dc/dt, while the rate with reference to a product
having a concentration x at time t is dx/dt. Any concentration units may be used for
expressing the rate; thus, if moles per litre are employed for concentration and seconds

for the time, the units for the rate are moles Lsec". The order of a reaction concems the
giﬂzngiggs nc:f ﬂ;e”raie tépon the r<:oncentrations of reacting substances; thus, if the rate is
entally to be proportional to the a™ power of the concentration of
reactants A, to the pth i of one of the
g CAC‘%eB fpowcir_ af) the concentration of a second reactant B, and so forth,
the over-all order of the reaction is simply

n=a+p+-(2)

Such a reaction is said to be of the ath order wi

T eatio B and g0 of der with respect to the substance A, the Bt order

a. State a condition under which a biomolecular reaction is kinet
; s kinetically first org i
b. Why does the rate of any reaction generall i fer reaction.
reaction? generally decrease during the course of the
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_ 5730 years: AN 8 T imate -
c. The half-life for radioactive decay of o1 ISfo5gnd in a living tree:
containing wood had only 80% of the 4
the sample. (Given: log 1.25=0.0969)
R
0 e needed for

% completion. What is the tim

. g first-order reaction takes 69.3 mi"dff;r b
0% of the reaction to get completeC’ , -.3010
(Given: log 5 =0.6990, log 8 = 0.9030: 1°9 Ze0%0t0

ECTION E
and carry

s each. All questions
The following questions are long ansWer type 5 mark
have an internal choice. (Bx1=
31 Attempt any five of the following: 5 marks)
a. How is the following conversion carried <IJut? -
Methyl magnesium bromide — 2-Methylpropan- ;
b. Ortho nitro%henol is more acidic than ortho methoxyphenol. gwe raeﬁ)ar; is . e
c. Preparation of ethers by acid dehydration of secondary of tertiary
suitable method. Explain.
d. Suggest one chemical test to distinguish
e. Give reason for the higher boiling point 0
f. Name the reagent used in the bromination 0
g. Write the equation of the reaction of hydrogen io

between methanol and ethanol.
f ethanol in comparison to methoxymethane.

f phenol o 2 4,6-tribromophenol.
dide with methoxybenzene.

32 a.i. Molar conductivity of substance “A"is 5.9 x 103S/mand ‘B"is 1 x 10-16 S/m. Which (53:nzar=ks) ,

of the two is most likely to be copper metal and why?
ii. What is the quantity of electricity in Coulombs required to produce 4.8 of Mg from
molten MgCl;? How much Ca will be produced if the same amount of electricity was

passed through molten CaCly? (Atomic mass of Mg = 24 u, atomic mass of Ca =40 u).

b. Calculate the degree of dissociation () of acetic acid if its molar conductivity (Am) is

39.05 Scm2 mol1.
Given: A° (H*) = 349.6 Scm2mol="and A° (CH;COO-) = 40.9 Scm2mol-1.

OR

a. Three electrolytic cells A, B and C containing solutions of ZnS0s. AqNO
respectively are qonnected in series. A steady current of 1.5 am;ergs W;Sa 22532304
through them until 1.45g of Ag deposited at the cathode of cell B. How lona did th
current flow? What mass of Cu and Zn were deposited? ' ? SR
(Molar mass: Cu=63.5 g/mole, Zn=65.3 g/mole). |

b. i. Why is alteating current used for measuring regi , ,
ii. Represent the cell in which the following rea%tiozlfet]igge (l)f o elecholyli schuon?
2Al(s) + 3Cd?+ (0.1M) — 3Cd (8) + 2AR+ (0.01M) e
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following reactions: E rarks)

; . agch Of the
33 a. Draw the structure of the main product in ed

0
CT +HO-NH, —
"o NO; :
é .+> R @, NO, —»
il 0 |

I Zn/Hg/HCI

G o
O/ H 44— ‘

| compounds in increasing order of their reactivity in

b. Arrange the following carbpny
nucleophilic addition reactions:

i al, propanal, propanone, butanone
Ill EBtgzgaldzhyze, p-tolualdehyde, p-nitrobenzaldehyde, acetophenone

OR

a. An organic compound with the molecular formula CgH100 forms 2,4-DNP derivative,
reduces Tollen's reagent, and undergoes Cannizzaro reaction. On vigorous oxidation, it

gives 1,2-benzenedicarboxylic acid. Identify the compound. Give the equations
involved.

b. V\ﬁ;gh acid from each of the following pairs would you expect to be a stronger acid and
wny

i. CHFCOOH or CH,CICOOH

ii. CH2FCH2CH,COOH or CH3CHFCH2COO0H

----------------------- ALL THE BEST.
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