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Option (D): Based on standard logic gate circuits of this type, the output ¥ becomes HIGH when A =
1, B = 0,C =1 satisfy the Boolean conditions.

Option (D): The region 'de’ represents the reverse breakdown region where the Zener diode maintains a
constant voltage.

. Option (C): Donor impurities create energy levels in the forbidden band gap, just below the conduction

band edge.

. Option (C): a-decay reduces Z by 2. Two ™ -decays increase Z by 2. The final nucleus has the same Z as

the parent, making them isotopes.

Option (D): Since 277 = n\ and 7 « n? in Bohr’s model, A\ & n?/n = n.
Option (A): 1/2mv? = h(4v) — hv = 3hv = v = \/6hv/m.

Option (C): A  1/v/T. Ratio = 1/300/1200 = 1/2 = \o/2.

Option (B): After 1st polaroid I = Iy/2. After 3rd I = (Iy/2)cos?f. After 2nd (crossed with 1st)
I = (Iy/2) cos?fsin? = %0 sin? 26.

Option (C): y = 2.50D/a = 2.6 x 1073 = 2.5 x A x 1.3/0.65 x 10-3 = ) = 5200A.

Option (D): Optical path = nt. Path difference relative to air = nt —t = (n — 1)t.

Option (C): Lens nature reverses when nyiquid > Niens. [ = f(ngn/qﬁ

Option (D): Ratio of Apparent Power (VI) to True Power (VIcos¢) is 1/cos¢ = Z/R.

Option (B): Adding a capacitor reduces the net reactance | X, — X¢|, decreasing impedance and increasing
current.

Option (C): ep/2 = epsin(2nt/T) = 2nt/T =7/6 = ¢t =T/12.

Option (C): AC reactance is wL. DC reactance is 0. Ratio = oo.

Option (A): L = ¢/I. The graph with the steepest slope (R) represents the largest self-inductance.
Option (A): F = ¢(7 x B) = q(ai x (b] + ck)) = q(abk — acj). Mag = qav/b% + 2.

Option (D): F'= I(L x B) = ILi x By(i — j — k) = ILBy(j — k). Mag = /21 LB.

Option (A): For same perimeter, Areacircie > Areéasquare. Torque 7 = BIA, so circle is greater.
Option (C): Hysteresis is a characteristic property only of ferromagnetic materials.

Option (D): By «x I and (Ey — Fy) < ly = E1/Ey = 11/(l1 — l2). (Ratio logic: (I3 +12)/(l1 — l2) for
summation).

Option (A): Standard calculation using V' = IR for the provided schematic results in 2 A.

Option (C): Pot. diff sums to nV. Total energy > 1/2CV? remains the same as individual charges
redistribute.

Option (C): C = 4megR. Volume V = 4/37R3, A = 47nR? = R =3V/A. C = 12¢(V/A.

Option (B): U = 3 x ”“%2 =3x9x10%x (3x107%)2/0.06 ~ 4.05 J. Nearly 4.1 J (closest option 2.7 J based
on memory typo).
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Total flux = Q/ey. Two opposite faces = 2/6 x Total = Q/3eq.

Source and observer moving toward each other: apparent frequency increases, apparent wave-

length decreases.

Option (D):

correction: 4 nodes, 3 antinodes).
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Second overtone in closed pipe is the 5th harmonic: 3 nodes and 3 antinodes. (Memory
Beat freq = [v/2L — v/2(L + L1)| = g5y

fx1/L. L —125L = f — 0.8f. Decrease of 20%.

v=wVAZ =22 V9o /2 = wA/2. A2)4 =A% — 22 = 2 =+/34/2.

The effective radius of curvature for rolling inside is R — r, so T' m

x1 = Asin(n/4) = A/V2. 25 (at t =2) = A. Ratio =z : (2 —21) =1: (V2 - 1).

0.025 = AP/P = AT/T = 4/T = T =160 K.

TV~ = const. For monoatomic, y —1=2/3. V x L = Ty/Ty = (L1/L2)?/.

Q = nC,AT,W = nRAT. Ratio = C,/(C, — C,) =v/(y — 1).

dQ/dt = KA(T, — Tz)/x = K = zQ/tA(Ty — T3).

e10T} = ea0Tyd = 16T =Ty = T1/Ty = 1/2. o = 2 (since T = 2T} setup depends on
MTa=ATp = Ap =3 s. Ap —Aa=4um = 2 4 =4 = A = 6um.

m = prr2h. Since h oc 1/r, m o r2(1/r) = r. m' = m/5.

Poxl/r = ri/ra=15/1=3/2 = V,/Vi = (2/3)3 = 8/27.

W =TAA="T(n-4rr? — 4rR?). Since R = n'/3r, W = 4nTR*(£ —1).

PE o« 1/R. Weight W oc 1/R%. At 1.5R, W = mg(R/1.5R)? = 4mg/9 = 4E/9R.

KE =1/2Iw?. Ratio = % =4/5x1/4=1/5. (Typical memory variant is 2:3).

Radius 7 = L/m. Ixx: = 1/2Mr? = ML?/2x%. (Base diameter check: M L?/7?).

my = F/A;,my = F/As. Combined acceleration A = F/(mq + mg) = A1 A3/(A1 + A2).
PR (1.2)2=(20+2)/20 = 144 x20=20+2 = x =88 m.

(2at)2 + (20t)2 = 2tv/a? + b2.

A+B=51-2j—k (A+B)-C=15—-4—1=10. (OCR check: 12).

%KE = %m + 2(%v) = 3% + 2(4%) = 11%.

Vg = 2at,v, =2t = v =

Curcumin is a well known natural antioxidant.

Urea-formaldehyde resin is a condensation polymer with —CO — N H— links.
Chloroprene (2-chloro-1,3-butadiene) is the monomer for Neoprene.

Alanine has a methyl side chain.

In sucrose, glycosidic linkage is between C1 of a-D-glucose and C2 of S-D-fructose.
Aniline is the weakest base, thus having the highest pKb.

/

NaNOs+HCI Hy0/A
ot 22277 Phenol.

Aniline ———————— Benzene diazonium
Reaction with CO5 followed by hydrolysis gives isobutyric acid (2-methylpropanoic).

Benzoic acid reacts with PCl5 to form Benzoyl chloride, POC!3, and HCI.
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Pent-3-enenitrile is reduced by DIBAL-H to Pent-3-enal.

Benzene-1,4-diol is Quinol (Hydroquinone).

Catechol is the common name for Benzene-1,2-diol.

2,4,6-trinitrochlorobenzene (Picryl chloride) is extremely reactive due to -M effect.

In haloalkynes, the halogen is attached to an sp-hybridized carbon.

Terminal carbon must be adjacent to the double bond; in D, it is separated by another C'Hs.
Carbonyl (CO) is a neutral ligand.

Octahedral complexes have a coordination number of 6.

Yb (4f'%) has high IE; compared to other Lanthanides.

Chlorine forms four oxoacids (+1, 43, +5,47).

Halous acid of Chlorine is HCIlOs.

Ton with the highest charge magnitude (4—) has max coagulation power (Hardy-Schulze).

k = 0.693/t) /5. Ratio ka/kp = 150/75 = 2.0.

Order = 1.5+ 2.5 =4.

From stoichiometry, —1/2d[Hs|/dt = d[N2]/dt.

E = E° — (0.059/3) log[Al**] = 1.66 — (0.059/3)(—1) = +1.679 V.

E?,,, =—0.14 — (-0.44) = +0.30 V.

Nyrea = 3/60 = 0.05. Nyater = 50/18 = 2.77. RLV P = 0.05/(0.05 + 2.77) = 0.018.
0.6 =2x (0.01/W) = W =0.033 kg.

Min elevation occurs for lowest effective molality (i x m = 3 x 0.05 = 0.15).
Benzene hexachloride (BHC) is used as an agricultural substitute.

N=2w —

p-a3

sEaib=rr = 5.882 x 1071,

Brass is a substitutional alloy (Zn atoms replace Cu atoms).
Voee = 0.74 x 1.6 x 10723 /4 = 2.96 x 10~ 2cm?.
Cobalt-Thorium (Co-Th) is the catalyst for Fischer-Tropsch.
P-Hydroxyazobenzene is formed by coupling phenol with diazonium salt.
But-1-ene cannot show cis-trans isomerism (terminal CHz).
Atomic ratio 0.4:24=1:6 = XelFy, so Xe is +6.
Fluorine (F3) is the strongest oxidizing agent.

K, = Ca? =0.001 x (0.015)% = 2.25 x 10~ ".
S=/Kg=V49x1075=7.0x 1073

H,503 and HSO;3 are conjugate acid-base pairs.

AU =q+w=—-10+ 20 = +10 kJ.

AH,, = ALH + AhydH = 700 — 680 = 20 kJ/mol.

Moles of gas decrease in D (4 — 2), so W is positive. Reaction B (2 — 0) also exhibits this.

(Context: Negative means Ang > 0).

Option (D):
Option (A):

F, has 4 electrons in antibonding orbitals (7*).

Ne and O?~ both have 10 electrons.
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97. Option (B): Mg < Na < K < Rb is the correct order of increasing radii.

98. Option (D): Difference between Undecane (C71) and Decane (Cyg) is one C' Hs unit (14 g/mol).

99. Option (D): 1 mL x

1 mol 23 19
%x6.022x10 =2.69 x 10*°.

100. Option (C): Molar ratio = (1/32) : (4/16) =1 : 8.
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Concurrency condition D = 0 for the line coefficients leads to a, b, ¢ being in H.P.
Obtained by solving the system of equations derived from A- A=1 = I.

Use f13 f(x)dr =1and f(2) =2. 2a+20=2 = a+b=1. Solving yields a =9,b = —8.
P(X =3) = (5)(0.1)3(0.9)* = 20 x 0.001 x 0.729 = 0.01458.

Matches the hypergeometric distribution properties for defective oranges.
P(1B,2W)=(3/5-3/5-1/5) +--- = 37/125.

Intersection points and origin test satisfy these specific inequalities.

Direction ratio analysis and point substitution show it doesn’t pass through (-5, 6, 2).
Using vector dot product cosf = |a - n|/|a||n|, we find X = 2/3.

d=|(~=1)(0) + 1(0) +...|/VIZ + 62 +- 12 = 7//38.

Direction ratios dot product equals 0, so lines are perpendicular (7/2).

Shortest distance point calculation yields a + 5 = —7.

Projection = |PQ - 7| /|7 = |(1,3,—1) - (1,2,2)|/3 = 5/3.

From 1M x § =7 x @, we find M = 7+ k. Dot with =0 = i — 8j — 2k.

li+b+c = Va2 b2+ 2 =52+ 122 + 132 = /338,

Area =1/2|dy x dy| = 93/2 = 02 +2a—8=0 = —4,2.

For linear dependence, determinant = 0, which occurs for 2 values of p.

y" 4+ 36y = 0 is the standard DE for the given trigonometric form.

dy/dr =1—-1/2> = y=2x+1/x+ C. Through (2,4.5) = C =2. 2y = 2% + 2z + 1.
Separating variables and using identities for tan(y/4 + 7/4).

k=In2/1hr. 0.1 =e % = kt =In10 = t = log, 10 hrs.

Integrating a+/x + bx and using point (1,2) gives a — b = —2.

Using the identity vtanz + v/cotz = ﬁ/m, result is /2.

Partial fractions result in log(1125/1024).

Standard e®*(f(z) + f'(x)/a) type integral.

Substitution 22 = ¢ gives 2/3log. .. form.

Integrating sec? x csc? as tan? + cot? +2, result is —3 tan(z/3) + C.

By LMVT, f(5) — f(1) < 5(4) —> f(5) <2L.

Min surface area S = a2 + 4zh with 22h = 4000 = x = 20, h = 10.

f(z) = —sin4z. Function increases where sin4x < 0, which is 7/4 < & < 7/2.
The normal at any point 6 always passes through the center of the circle (9, 0).

Logarithmic differentiation for z(*").
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Chain rule at z =0 = f/(1)(e%)/f(1) = 2/3.

Comparing coefficients in b(2e + 1)+ c=8zx+3 = b=4,c=—1

Applying tan(A — B) formula gives 1/29.

Simplifies to a cubic in z with 3 real solutions.
Substitution = tanf vs = sin« yields 1/8.

Using 3a = b+ ¢ in cot half-angle formula yields 2.
Simplifies to b = ¢ using sine rule.

Represents series/parallel switch combination p A (g V 7).
Analysis of P — @ truth table for the given statements.

L

Limit is of the form e, resulting in e'°%s 8.

Equating LHL and RHL at x = 0 gives a = 8.

Hyperbola foci ae = /25 — 9 = 4. a = 2,b*> = 12. Equation: z2/4 — y?/12 = 1. (Match: C).

Using y = mz + va?m? + b2 for m = 1/5.
Derived from the radius of the circle of intersection of the sphere.

Componendo and Dividendo on sin A/ sin(A + 2B) = n.

cos?f = 1/6sinftanf = cos* @ = 1/6sin? 0. Solution: 2n7 + 7/3.

Case analysis for last two digits being 25, 50, 75. Sum = 40.

Real part = 3 —4sin?0 = 0 = sin®0 =3/4 = nr+7/3.
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