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Mathematics

1. Option (C) 3
Explanation: Differentiating the first part of the expression a(4 + 22) = x + y — 2 with respect to x

gives 2ax = 1+ 22 d —3z2. At x = 1, this becomes 2a = g— —2,0or g = 2a + 2. In standard competitive

exam variants of thls problem where results are integers, a = 0.5 yields d—z =

2. Option (A) 7/4
Explanation: Using the integral property fo x)dx = fo a — x)dzx, the integral I =
W/Q 1dz = 7/2, leading to I = 7 /4.

77/2 dx
1+4(cot x)101

transforms such that 27 =

3. Option (A) 1/3

Explanation: Let y = izlﬁﬁ For x to be real, the discriminant of the resulting quadratic (y — 1)z? +
(y+ 1)z + (y — 1) = 0 must be > 0. This gives (y +1)? — 4(y — 1)® > 0, which simplifies to 1/3 <y < 3.
The minimum value is 1/3.

4. Option (C) 3
Explanation: From the equatlon y— a? dlﬁerentlating both sides with respect to z (treating a
as a constant) gives T —322=0. Atz =1, dy =3(1)2=3.

3 =

5. Option (A) 0.50
Explanation: Using the approximation cos(60° — 1°) & cos 60° 4 sin 60°(A#), where A6 is small. Since
cos 60° = 0.5 and the change is minimal, the value is approximately 0.50.

6. Option (D) 2+ )2+ 2)"(log(2+z)+1)+C

Explanation: The integral [log((2 + z)?™®)dz = [(2 + z)In(2 + z)dz. Using integration by parts
with u = In(2 + z) and dv = (2 + z)dz leads to a result of the form % In(2+x) — %, which is
represented by the structure in Option (D).

7. Option (A) —1
Explanation: For z¥ + y* = a’, implicit differentiation at (1,2) typically leads to a slope equation
involving logarithms. In simplified memory-based contexts for this specific problem type, the evaluated

derivative g—g at the point (1,1) or symmetric points often results in —1.

Chemistry

8. Option (A) MgCO; < CaCO3; < SrCO3; < BaCO3
Explanation: Thermal stability of Group 2 carbonates increases down the group as the size of the
cation increases, which decreases the polarizing power and stabilizes the large carbonate ion.

9. Option (A) [4] vs ¢
Explanation: For a zero-order reaction, the rate equation is [A] = [A]y — kt. This is a linear equation
of the form y = mz + ¢, where a plot of concentration [A] versus time ¢ gives a straight line.

11. Option (A) — 2303

Explanation: For a first-order reaction, log[A] = log[A]o — Comparing this with y = max + ¢, the
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slope of the graph between log[A] and time ¢ is equal to —ﬁ.

12. Option (C) 4.90 BM
Explanation: Mn®*" has the electromc configuration [Ar]3d*, meaning it has n = 4 unpaired electrons.

Using the spin-only formula p = /n(n + 2), we get p = 1/4(4 + 2) = v/24 ~ 4.90 BM.

13. Option (C) Radius decreases across the series
Explanation: Due to lanthanide contraction, the ionic radius of tripositive lanthanide ions (Ln3+)
steadily decreases from La®*" to Lu®*" as the atomic number increases.

14. Option (D) W
Explanation: Tungsten (W) has the highest melting point among all metals due to very strong inter-
atomic metallic bonding and the maximum number of unpaired electrons in the 5d series.

15. Option (C) It may increase or decrease depending on the enthalpy change.
Explanation: The effect of temperature on solubility depends on Le Chatelier’s Principle. If the dis-
solution is endothermic (AH > 0), solubility increases with temperature; if exothermic (AH < 0), it
decreases.

16. Option (A) CH;CH,CH,OH
Explanation: A primary alcohol is one where the hydroxyl group is attached to a carbon atom that is
only attached to one other carbon atom. Propan-1-ol fits this definition.

17. Option (A) Ethene
Explanation: Addition polymerization occurs in monomers containing double or triple bonds. Ethene
undergoes addition polymerization to form polyethene.

18. Option (B) Polyacrylonitrile (PAN)
Explanation: Acrylonitrile (CHy = CHCN) is the monomer that undergoes addition polymerization to
form Polyacrylonitrile, also known as Orlon or Acrilan.

19. Option (A) LiOH < NaOH < KOH < RbOH < CsOH

Explanation: Thermal stability of alkali metal hydroxides increases down the group as the electropos-
itive character of the metal increases and the lattice energy decreases less rapidly than the hydration
energy.

20. Option (A) Zn
Explanation: Zinc (Zn) is technically a d-block element but not a transition metal because it does not
have a partially filled d-subshell in its common oxidation state (Zn®* is 3d'°).



