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(a)>1
(b) < 1
©=1
(d)=0

Correct Answer: (c) = 1

Solution :

Step 1: Understanding the concept of the coefficient of regression.

In regression, the value of the regression coefficient shows the relationship between the de-
pendent and independent variables. When the value of the coefficient equals 1, it means that
the change in the dependent variable is exactly proportional to the change in the independent
variable.

Step 2 : Conclusion.
Therefore, the correct answer is (c), as the regression coefficient is 1 when there is a perfect
linear relationship between the variables.

Final Answer: = 1.



A regression coefficient of 1 indicates a perfect linear relationship between the variables.
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Correct Answer : (c) A 7 #IIT C 2@ 2™

Solution :

Step 1: Understanding the relationship.

When the length of a triangle increases, the angle between the sides (A) tends to increase. Ho-
wever, the value of C, which might represent some other factor related to the shape, tends to
decrease.

Step 2 : Conclusion.

Therefore, the correct answer is (c), as the increase in length leads to the increase in A while C
decreases.

Final Answer : 1 Saf¥ *1% C ggF7 1.

In certain geometrical relationships, increasing one dimension can lead to the increase in
one angle while decreasing another related parameter.

3.2H, + 2NO — 2H>0 + N»

a)ymol L1 s™!
b)S~!
¢)mol2L2S™!

d) mol L™

Correct Answer : (a) mol L™! 57!



Solution :
Step 1: Understanding the rate law for the reaction.

The rate of the reaction is determined by the concentration of reactants. From the equation,
we can see that two moles of hydrogen react with two moles of nitric oxide to form water and
nitrogen. The rate constant for the reaction is generally represented as K [H>][NO]?, where K
is the rate constant and [H»] and [NO] are the concentrations of the reactants.

Step 2 : Determining the units.

The units of the rate constant depend on the overall order of the reaction. Here, the reaction
order is 3 (sum of the powers of the concentrations : 1 + 2). The unit of the rate constant K is
given by molL~'s!, as it ensures that the rate has the correct unit of molL 157!,

Step 3 : Conclusion.

The correct unit for the rate constant K is molL~!s~!, which matches option (a).

Final Answer : mol L~! s 1.

To find the unit of the rate constant, determine the overall order of the reaction and use
the units of concentration and time to find the correct units.
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a) [ Xe ] 4f0-14 550 652

b) [ Xe ] 4f!114 550 652

c) [ Xe ] 4f'~14 550 612
d) [ Xe ] 4f1-14 550-1 12

Correct Answer : (a) [ Xe ] 4014 550 652

Solution :
Step 1: Understanding the electron configuration of lanthanides.

The general electron configuration for lanthanides involves filling the 4f orbitals after the 6s
orbitals. The lanthanide series spans from La to Lu (lanthanum to lutetium), where the f-orbitals
are progressively filled from 4fY to 414,

Step 2 : Conclusion.



The correct electron configuration for lanthanide elements is [Xe] 4f~14 550 6s2, which ma-
tches option (a).

Final Answer : [ Xe ] 4914 550 6s2.

In lanthanides, the 4f orbitals are gradually filled, while the 5s and 6s orbitals are filled
first.
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(a) [Co (NH3)3 Cl]- 2NH;
(b) [Co (NH3)4 Cl]>- NH3
(c) [Co (NH3)4 Cl]2 Cl
(d) [Co (NH3)s5 CI] Cl,

Correct Answer : (a) [Co (NH3); Cl]- 2NH3

Solution :

Step 1 : Understanding the reaction.

When cobalt ammine complex (Co(NH3)s5Cl3) is dissolved in water, it forms ions. When rea-
cted with AgNOs, it precipitates Ag', indicating the complex formation of [Co (NH3)3Cl]-2NH3,
where 2 molecules of ammonia are part of the crystal lattice.

Step 2 : Analysis of options.

- (a) Correct: This is the correct complex formed as per the reaction.

- (b) Incorrect : This is not the correct complex formed in this scenario.

- (¢) Incorrect : The given option is a different combination of ammonia and chloride ions.
- (d) Incorrect : This is not the correct chemical formula.

Step 3 : Conclusion.
Therefore, the correct answer is (a), as it matches the expected reaction product.

Final Answer : [Co (NHj3)3 CI]- 2NH3.

In such reactions, the stoichiometry of the complex ion helps determine the number of
ligands and the nature of the ionic compound formed.
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Correct Answer : (b) ©-> fi2e - 3- G

Solution :

Step 1: Understanding the structure and reaction type.
In this question, the option (b) ©-5 =& - 3~ G~ refers to an organic compound, and its fo-
rmation typically involves an addition reaction mechanism that leads to a specific product.

Step 2 : Analysis of options.

- () Incorrect : Isopropyl alcohol does not lead to an addition reaction.

- (b) Correct : This compound undergoes an addition reaction forming specific types of produ-
cts.

- (¢) Incorrect : This alcohol does not undergo the addition type of reactions in this context.

- (d) Incorrect : This compound is an alcohol, which does not typically undergo the same addi-
tion reaction here.

Step 3 : Conclusion.
The correct answer is (b) as it undergoes addition reactions based on its structure.

Final Answer : ©-3 fari{ga - - G,

Addition reactions are common with certain organic compounds, typically involving the
addition of small molecules to double bonds or other reactive groups.
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a) CH;CHO

b) HCHO

C) C6H5 CHO

d) TR i



Correct Answer : (b) HCHO

Solution :
Step 1: Understanding the reaction.

The question involves an aldehyde compound reacting in a specific way. Among the options,
formaldehyde (HCHO) is a simple aldehyde that can undergo the reaction described.
Step 2 : Explanation of the options.

* (a) CH3CHO: : Incorrect. Acetaldehyde (CH3CHO) is an aldehyde, but it is not the correct
one in this context.

* (b) HCHO: Correct. Formaldehyde (HCHO) is a reactive aldehyde and fits the descri-
ption of the reaction.

* (¢) CgH5CHO : Incorrect. Benzaldehyde (CgH5sCHO) is less reactive in this case compa-
red to formaldehyde.

* (d) Salicylic acid : Incorrect. Salicylic acid is not an aldehyde but a carboxylic acid.

Step 3 : Conclusion.

Formaldehyde (HCHO) is the aldehyde that reacts as described in the question.
Final Answer : HCHO.

Formaldehyde (HCHO) is a highly reactive aldehyde and is commonly used in chemi-
cal reactions, while other aldehydes like acetaldehyde and benzaldehyde have different
reactivity profiles.

Section - B

8.
SV T FICE 6 7 SWIRFe A |

Solution :

TV WERE A TIRA] M Tl ieitd MEWan W3k @ @ HKiES I s Aifieae =e @i
AR AN AAOTMAINT T4 TS M | SRR, W AL F TG0 AN | SRgeiv7gl, ey ~Aife,
TR FgErRize (NaCl) @3k [ifoqs «@ma «ig = w1t |

SV TERAYCET QTSI Tofe T Tl A SRETAR @F3 el IS A0 AR TRRHIA] SRETRA QTF
AR AR AT T4 A |




9.
0.1 (v) eeater, 0.1 (u) NaCl € 0.1 (u) Na,SO,4 WFREIE AF6I0H Sowica (MY BE |

Solution :

s@carer, NaCl @32 Na,SO, TFACT Ao Soolta ML 26T FiFeel [feas naaeas fone fome [kafe
TN TAITS ST AT | - TR A Q6 e 7w, oIz @ft Aol s waae tofd Fare
TN T | - NaCl 932 Na,SO, 7318 TeeItst MY (e SItvd (AR5 S “ifeg SegeeH! fiaafos
7|

o AZQeR SO MY K NI O 4T RS TAE 8 O A HFe AF &0
[SIRIRIE

10. IR S F ? GR GBI FOIT BT FFEHE I ? 1 7R & T A ?

Solution :

Jrcs iz PRI 2RRRIRAAR- @ geeize o A wea, aft as 935f6 7t i IRE
Rhizobium, ¥ I6{Ge fReces qgce A, it Ao I3 |

Step 1 : FEBEICES FHEHA |

FIRGCAITEH PRI 28 qaq GI(6 “FHEA T Rhizobium @32 ST IFFCERAT AH FIRBHITEH
(N,) T SRICTAT (NH;3)-0® oo 0 | S SCTIAT AIRBEHGET oo 27 @R e Fee
LRIGISIECERE

Step 2 : *IFH{ |

RGBS RPN Fihw SR =F(e e A0S TS QR ARCICR FIFAIE T_WMI AL |

Rhizobium-43 JCst TAIFH RN A FIRBCRCE RS AT A FBOCAICEHE TN
I TS FCH |

11. SEifeaifts Sifiw SRt RFa AW me 5 & 2

Solution :

SRiferRibe SR (SRifereaite Saifm) SRitet KA A e 7t Fe 92 4F0g SRIfR=aferd I
N 4R TAMTBT RIS G e 77 | SRITSFS R AFers Sielfs Fi25eae™ (N,) &
QT[S FIACO IR 41 T, W3R «fb [Reige wIERITHF S (T @afem S@ifie) a1 e g Faawar
=¥, I SRS AT A SRS T Colid &9 SoFe A7 tof Faco 7V |

7



Step 1 : SRITST R F 2

RIS @3 AT sfewfam, @A S@ifim o977 (R-NH,) TE5EIEH @32 3eEIFE s

@It (HC1) 3t Q3CEIEs A (H,SO,) et [t 3 SiRiett 715 tofd 36 | Siet 7ol

AIRTe 93 ARFSAT QIR T AT WY, T AFIAS! A CH A & IR T4l T, T

SRICIBE S e T Ao F41 |

Step 2 : ST SRR o3l neTe! F & 2

wﬁwﬁ@wﬁwﬁmmrwm%wﬁﬂmwwﬁwwwﬂﬁ%mm\wm
R RMIE0T SRS ESREET FIF &Y ToR@e 73 | SRl swEifimefe afergetia w07 M5 rie

Wﬁt@mﬁwwaw%mﬁﬁw%w OR SIRTl, ST AT T

IR, TN SiNIeg Ty T FATO! G R “Fafaat 79, Tt 2 ~Ffeiar e 6re #iw

T

Step 3 : ARG SRR G SRIFAIGE SR “Ffosz1 w3 Freig ?

e S @3 TR S, O SRTSRSRE T FHIFASIE AW Ty FI0e AR |

FIFe! rAefeTd e PG T 47 ARfeRe wae @it iRite Aol Tofim Ty Soges e tofd 3 | T,

SRR SRR 0w S @i 7ae @ @b ¥ €@ s tofs Fare Aoy 797 |

12. [ Co (en), Cl, ] Cl - & F52IfeT T&IKT TN 0] TS ?
Solution :

@t 93 TFTATETT o T RIS (111) W w3t 1f0e @R e 96 @3 EeRiEe (en) Frmee
Q32 96 FCERIZT SN A | TOANR, A T Fo9]feT AT AN 19w e eiie Soleey z0e e -
Step 1 : Coordination Number.
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Step 2 : Structure of the Complex.
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Step 3 : Geometrical Arrangement.
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N2(g) + 3H2(g) — 2NH3(g)
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N, @3 SRFG 29 = % X9.6x 107> =4.8x 10> mol L™!s7!
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H, 3 S5 219 = % X9.6x 107 = 1.44 x 1072 mol L™!s™!

To9d, N, 93 SRMREE 219 2@ 4.8 x 1073 mol L7 57! @3 H, @3 SRf*EE 219 7t 1.44 x 1072 mol
Ltsh
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