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ROLL NO.………………		
SHRI SHANKARACHARYA VIDYALAYA, BHILAI
HALF YEARLY EXAMINATION 2024-2025
CLASS - XI
Time Allowed: 3 Hours                        SUBJECT - CHEMISTRY                       Maximum Marks:70               
General Instructions :-
Section-A       Q.1 to Q.16 – 1 MARK
Section-B       Q.17 to Q.21 – 2 MARKS
Section-C       Q.22 to Q.28 - 3 MARKS
Section-D       Q.29 to Q.30 - 4 MARKS
Section -E       Q.31 to Q.33 - 5 MARKS

                                                                SECTION-A
Q.1 Which of the following pairs of gases contains the same number of molecules?
(a) 16 g of O2 and 14 g of N2                       (b) 6 g of O2 and 22 g of CO2
(c) 28 g of N2 and 22 g of CO2                     (d) 32 g of CO2 and 32g of N2
Q.2 The first ionization enthalpies of Na, Mg, A1 and Si are in the order
(a)    Na < Mg > Al < Si                                      (b)     Na > Mg >Al >Si
(c)    Na < Mg < Al < Si                                      (d)    Na > Mg > Al < Si
Q.3 Identify the correct statement(s) in relation to the following reaction:
Zn + 2HCl → ZnCl2+ H2
 (a) Zinc is acting as an oxidant .                             (b) Chlorine is acting as a reductant.
(c) Hydrogen ion is acting as an oxidant.            (d) Zinc is acting a reductant.  Q.4 If the concentration of glucose (C6H1206) in blood is 0.9 g L-1, what will be the molarity of glucose in blood?
(a) 5 M                       (b)50 M                      (c) 0.005 M                         (d) 0.5 M
Q.5 Among halogens, the correct order of amount of energy released in electron gain (electron gain enthalpy) is
(a) F > Cl > Br > I                                              (b) F < Cl < Br < I
(c) F < Cl > Br > I                                               (d) F < Cl < Br > I
              Q.6 According to Aufbau principle a new electron enters the orbitals when:
             (a) (n + l) is minimum                                    (b) (n + l) is maximum
            (c) (n + m) is minimum                                   (d) (n + m) is maximum
   Q.7 In N0 -3 ion, the number of bond pairs and lone pairs of electrons on nitrogen atom are
          (a) 2, 2                               (b) 3, 1                              (c) 1,3                        (d) 4, 1
       Q.8 The order of screening effect of electrons of s, p, d and/orbitals of a given shell of  an    atom on its outer shell electrons is
      (a) s > p > d >f            (b) f > d > p > s           (c) p < d < s <f              (d) f > p > s > d
   Q.9 The last entering electron in an element has quantum number n = 3, l = 2, m = + 2 and  s =+1/2. The atomic number of the element will be
.    (a) 13                             (b) 21                       (c) 29                        (d) 39
  Q.10 . The oxidation number of carbon is zero in
(a) HCHO                            (b) CH2Cl2                  (c) C12H22O21       (d) C6H12O6 
Q.11 Hydrogen bonds are formed in many compounds e.g., H20, HF, NH3. The boiling point of such compounds depends to a large extent on the strength of hydrogen bond and the number of hydrogen bonds: The correct decreasing order of the boiling points of above compounds is
(a) HF > H20 >NH3                                                                     (b) H20 > HF >NH3
(c) NH3 > HF > H20                                                                     (d) NH3 > H2 0>HF
Q.12 Which of the following elements does not show disproportionation tendency?
(a) Cl                                       (b) Br                                         (c) F                             (d) I
Q.13  Assertion (A): One atomic mass unit is defined as one-twelfth of the mass of one carbon-12 atom.
Reason (R): Carbon-12 isotope is the most abundant isotope of carbon and has been chosen as standard.
Q.14 Assertion (A): Sodium chloride formed by the action of chlorine gas on sodium metal is a stable compound.
Reason (R): This is because sodium and chloride ions acquire octet in sodium chloride formation.
Q.15 Assertion : For l = 2, ml can be -2, -1, 0, +1 and +2.
         Reason : For a given value of l, (2l + 1) values of ml are possible.
Q.16 Diagonal relationships are shown by
(a) Be and Al            (b) Mg and Al           (c) Li and Mg             (d) B and P
                                                                        Section - B
Q.17 Calculate the oxidation number of phosphorus in the following species.
(a) HPO32- and  (b) P043-
Q.18 The diameter of zinc atom is 2.6 Å. Calculate :
(a) the radius of zinc atom in pm
(b) number of atoms present in a length of 1.6 cm if the zinc atoms are arranged side by side length wise.
                                                               OR
State Hund’s Rule. Explain the distribution of electrons in Nitrogen and fluorine.
Q.19  Write the shape of the following molecules using the VSEPR model:
BeCl2, BCl3 , SiCl4, AsF5 .
Q.20 a.) How much copper can be obtained from 100 g of copper sulphate (CuSO4 )? (Atomic mass of Cu= 63.5 amu).
          b.) Chlorine is prepared in the laboratory by treating manganese dioxide (Mn02) with aqueous hydrochloric acid according to the reaction.
4 HCl (aq) + Mn02 (s) ———–> 2 H2O (l) + MnCl2(aq) +Cl2(g)
How many grams of HCl react with 5.0 g of manganese dioxide? (Atomic mass of Mn = 55 u)
Q.21   a.) What do you mean by atomic radius and ionic radius ?
            b.) Explain the variation of atomic radius in a group and period.
                                                                    Section - C
Q.22   a.) Yellow light emitted from a sodium lamp has a wavelength (2) of 580 nm. Calculate the frequency (v) and wave number (v) of yellow light.
             b) Which of the following are iso-electronic species ?
                         Na+, K+, Mg2+, Ca2+, S2-, Ar.
Q.23    a.)Define the term ionization enthalpy?
             b) Discuss briefly the various factors on which ionization enthalpy depends.
             c) Why second I.E. of sodium is greater than that of magnesium?
Q.24 Dinitrogen and dihydrogen react with each other to produce ammonia according to the following chemical equation:(i) N2 (g) + 3H2(g) —–> 2NH3 (g)
(ii) Will any of the two reactants remain unreacted?
(iii) If yes, which one and what would be its mass?
Q.25    a.)  Describe the hybridisation in case of PCl5. Why are the axial bonds longer as compared to equatorial bonds?
             b.)  Which out of NH3 and NF3 has higher dipole moment and why?
Q.26   a.)An element with mass number 81 contains 31.7% more neutrons as compared to protons. Assign the  atomic symbol to the element.
          b.)The unpaired electrons in Al and Si are present in the 3p orbital. Which electrons will experience more effective nuclear charge from the nucleus?
  Q.27  a.)Justify that among halogens, fluorine is the best oxidant and among hydrohalic compounds, hydroiodic add is the best reductant.
            b.) Justify that the following reactions are redox reactions:
             (i)  Fe2O3(s) +3CO(g) —-> 2Fe(s) + 3CO2(g)
            (ii) 4BCl3(g) +3LiAlH4(s) ——> 2B2H6(g) + 3LiCl(s) + 3AlCl3(s
Q.28  a.)  Distinguish between a sigma bond and a pi bond.
           b.)  Geometries of NH3 and H20 molecules are distorted tetrahedral, bond angle in water is   less  than that of ammonia. Give reason. 
                                                                            OR
a.) Define Hydrogen Bonding.
b.) Give Reason :- i.) NH3 has higher boiling point than PH3.
                                ii.) Water is a liquid while H2S is a gas.    
                                                  Section - D
Q.29. Balance the following redox reactions by ion-electron method.
a ) MnO4–(aq) + S02(g) ——-> Mn2+(aq) +H2S04–(in acidic solution)
b ) H2O2(aq) + Fe+2(aq) ———-> Fe3+(aq) + H2O(l) (in acidic solution) 
Q.30 Case Study : Chemistry plays an important role in human needs for food, health care products, and improving life. Cis platin and taxol are used in chemotherapy, and AZT (Azidothymidine) is used for AIDS. SI units are international units of measurement. The matter is classified into elements, compounds, and mixtures, which can be homogeneous as well as heterogeneous. A mixture can be separated by physical methods, compounds can be separated by chemical methods only. Atomic mass is the average of masses of isotopes depending upon their natural abundance. The empirical formula is calculated with the help of the percentage composition of elements in a compound and molecular mass helps to calculate the molecular formula. A chemical equation must be balanced so as to follow the laws of chemical combination.
 A.) Which of the following are used in Chemotherapy?
B.) What are SI units?
C.)How can a compound be separated?
D.) What does the atomic mass of an element represent?
                                                                             Section – E
    Q.31 a. Draw the Molecular Orbital Diagram of O2  
   b.) Compare the relative stability of the following species and magnetic properties :-
O2 , O2+,O2-,O22-.
Q.32 a.) Which of the following pairs of elements would have a move negative electron gain enthalpy and why ? (i) O or F (ii) F or Cl. 
   b) The increasing order of reactivity among group 1 elements is Li < Na < K < Rb < Cs  whereas that of group 17 is F > Cl > Br > I. Explain?
    c.)  Elements A, B and C with atomic numbers 12,19 and 29 respectively.  Write to which  group  of the periodic table each element belongs.
Q.33 a.) The uncertainty in the position of a moving bullet of mass 10 g is 10-5 m. Calculate the uncertainty in its velocity?
  b). Neon gas is generally used in sign boards. If it emits strongly at 616 nm, calculate :
       i) frequency of emission (ii) the distance travelled by this radiation in 30s (iii) energy of quantum (iv) number of quanta present if it produces 2 J of energy.
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