2026 A/L Physics - Final Paper 01 - es@ggB@E X
6532857 25)®c5

233285615302 C2en 6653857 ) / Detailed Study Marking Scheme - Physics - Complete paper
Prepared 2026-07-17 - Sinhala-first bilingual explanation - Monochrome print edition

20282) 28802925) / Use note
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| 825)cs: MCQ 50 x 1 = 50 marks.

Il 83%5)c5 A 622083: 356520 10 marks; @ 40 marks.

Il 8325)08 B 6207023: 62362553 386520 15 marks. 9(A)/9(B) 2326 10(A)/10(B) Bz 323 63Ees 23EwB3H.

BNGE 83505 232 BNBSE 6wz 623253 D231z arithmetic slip Hz0)2s 125 3O method marks @ 22535,

Sl 2905, 86200/ &% 232 83382886 significant figures 23813 numerical final answer H20200 2323125 RWEH GBIGELIH).

2325)GcS 29€25)3053 ©1OE / Moderation notes

MCQ 27: Newton cooling exact exponential model @23 12.0 min E6&); O wIsdE . 2325)aS arithmetic mean
temperature-difference approximation 32 23 (5) 10.8 min DE1623:66,55%) D5 DD 636255 BNESE 12.0 min & BEH5IH.

MCQ 28: §E2) 23665 R1EDB #Kcs approx 3.87/R, DI 428535 SzmIescs (4) 4/R &.

MCQ 37: 6123665 59D 2eBescs2s 53e8r "238230@cS D252D" 223129 EB 5. 50 ohm %D 23297 2 A, DB (4) GG, GDHSS
K368 branch interpretation ©z9)255 method 83@® 268 %® moderation & 5cS.

Q6(c): & a1 85 &) 230D v = 332 m sA-1 A 22536253 A-B 2329 A-C 28 4th harmonic 820 95 ¢ 5. D@
intended mode &2z 18 3 .

Q8(e): geostationary satellite 9620253 652550 23162423880 BHBDGD epenBx dedmdD D@ tangential orbital velocity D20®
Ge@® MBS s 8aSDsO 620D160. “Earth-relative rest” 32535 eened 6€ 5O 8@ w2 radial-fall answer Hz0) 35 @€
D).

QI(A)(b) 2326 (C) 6123 Bexss DKEE S D@ BODBNND 63EDR. 2B 6133 35D 6262 BEHCL WO 6.

QI(B) ®23>2) amplifier circuit o255 800 ohm bias connection 323> DC operating point 83838 e565253 BE00S 2E G
@& 383 #5)d transistor off 2320 800 ohm current 0 A; (i) &5 & 225 3 mA 2® i 6BDHS %105 W3S .

1 82%5)c5 / Paper | - MCQ

2de31%) BE2)S1 39620(4cS5 / Answer key

L]

01-10:3,5,4,3,3,3,1,3,3,2
11-20:2,3,1,4,5,1,2,2,1,3
21-30:3,1, 1, 2, 2, 4, 5%, 4%, 3,4
31-40:1, 3,2, 1%, 2,2, 4% 5,4, 4
41-50:3,2,5,1,3,2,3,1,5,4

* moderation note 20 AEBIB.

D25} B2/ 233825 / One-mark checks

01 (3): a/b = PV, 91823 [a/b] = MLA2TA-2.

02 (5): % error = 1/100 + 1/80 + 1/50 = 4.25%.

03 (4): B 2325 C 2p282025¢5; @ = F/m, inertia 832 5535595 6D HEOO 61 ER) d.
04 (3): critical temperature © 23¢, rho = 0; 6525)1533 abrupt transition D2 &B).

05 (3): wavefront spacing 28 233 speed &8)cs; boundary ©62 frequency 621760 5)83c5.
06 (3): P=Fv=1500x5 = 7.5 kW.
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¢ 07 (1): tan theta = gT"*2/(2R).

¢ 08 (3): least count 2'; readings &3 smaller angular separation 120°; prism angle 60°.

* 09 (3): floating equilibrium & upthrust = boat weight; fresh water )¢ &:&336 BecE.

* 10(2): (20 x 30 + 60)/30 = 22 g m~-3.

* 11(2): t = (200 sin60° - 100 tan30°)/10 = 11.55 s.

* 12 (3): PE/E = (3/4)"2 = 9/16; KE:PE = 7:9.

* 13 (1): straight current element 23€20> F = BIl sin theta ; cross-sectional area €320 bend shape &8 2322 6269.
* 14 (4): P sample @23 mole number Ge@) e %3287 A 2320 B 83D1S58cs; C D1 GEcs.

* 15 (5): string 506 Hz; fork ®25 file zn€ & fork frequency &) & beat frequency 6 -> 4 Hz .

* 16 (1): T A=4T.B; (L-x)/x = 4, x = L/5.

* 17 (2): intended adiabatic/isothermal paths B, D.

* 18 (2): uniform B )¢ uniform translation 23235 flux change %2; C 293 D 920® potential ®@255cs.

* 19 (1): m_dot = P/c"2 = 2.33 x 10~-8 kg s*-1 = 0.023 mg s*-1.

e 20 (3): r = mv/(qB); B -> B/2 38331 -> 2r.

* 21 (3): convex lens image 60 cm &z€0d; concave lens 234 final image &3 60 cm ez €xd.

* 22 (1): clockwise cycle area = 150 J; work +150 J.

* 23 (1): E = -dV/dr; positive E )€ V #R6d&, negative E 5)¢ DEIcdE.

* 24 (2): liquid type @228 20€ 55 non-volatile condition csO@z? air-column resonance frequency 6@ ©25)6d.
* 25 (2): fixed distance &2 | proportional to TA4.

* 26(4):C2+C3=12muF; series charge40 mu C; V_1 = 6.67 V.

¢ 27 intended (5): mean-excess approximation t_2 = 10.8 min; exact law gives 12.0 min.

¢ 28 intended (4): printed network current approx 3.87/R, nearest 4/R.

* 29 (3): rho = YA Delta I/(LVg) approx 1.0 x 10~3 kg m*-3.

* 30 (4): threshold distance from A 100 m; B can move a further 99 m.

* 31 (1): angular momentum conservation gives omega = M omega _0/(M+6m).

* 32 (3): X = NOR; final NOR output produces XOR truth table.

* 33 (2): equal powers give R_3 = R_1/4 = 9 ohm .

* 34 intended (1): entry/exit eddy-current loops oppose the downward motion by Lenz law.

* 35 (2): equal conductances at junction: theta = (0+90+90)/3 = 60°C.

* 36 (2): activity drops 8 -> 2 in two half-lives; T_1/_2 = 50 s; lambda = 0.014 s~-1.

* 37 intended (4): epsilon = N Delta Phi / Delta t = 100 V; 50 ohm branch current 2 A.

* 38 (5): saturated transistor ©@23 B-E forward biased, B-C not necessarily reverse, and VCE minimumcs.
* 39 (4): density fixed 2)® h proportional to gamma ; surface tension temperature 23@@ &#R)6d.

* 40 (4): conductor regions )€ V constant; gaps/outside )€, positive potential decreases continuously.
* 41 (3): same density, M'=8M gives R'=2R; g'=2g.

* 42 (2): vmax = sqrt[2(hf- phi )/m], threshold ®ez»53 epaé@fﬂ ®1») concave-down curve.

* 43 (5): range factor 100; S = Rg/(100-1) = 1 ohm .

* 44 (1): steeper AB slope implies lower potentiometer-wire resistance; same material 2)® larger area. Test-cell current %68 229c.
* 45 (3): limiting charge Q = 30 mu F x 40 V; total safe voltage 20+40 = 60 V.

* 46 (2): E = kQ(1+1/4+1/16+...) = Q/(3 pi epsilon _0).

* 47 (3): negative-feedback op-amp output rail ®25 +8 V @230 536255 502; A/B sequences G2 2e3ZSCS.
* 48 (1): Delta z = omega *2r”*2/(2g); omega = 5sqrt10 rad s*-1.
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* 49 (5): step-down secondary 10 V rms, capacitor charges to 14 V peak and stays constant ideally.

* 50 (4): R=r=2 ohm, Pmax=32 W; E=16 V; short-circuit maximum current 8 A.

11 23%5)c5 - A 622028 / Structured Essay

ggcd’zs)cs 01 / Question 01 - Screw gauge [10]

(a) 82202 29553 [2.5]

e A- B8 (anvil).

* B-9dg (spindle).

o C-Jde/8012 88®@16565 (sleeve/main scale).

* D - 823 8320 Dasis) 838@rewncs (thimble/circular scale).
e E- ey &es/ratchet stop.

(b) 2)27® O/ ® [1]

Sesex 8BS / Solution steps
%2375 8€5)G / Final answer: Least count = pitch/circular divisions = 0.5 mm/50 = 0.01 mm.

(c) Ratchet 2928 c5¢5 [2]

o () 95® Ded5)DO sz 23 R SR @S ©c5r2y over-tightening 1 deformation Dg23DE. [1]

* (i) spindle 023053 ©2%@23 23 ratchet dz) clicks/slips &z 6228 @ag 63Ee8 61 3I®; Dz clicks © B2 %IDBCS
8Ewxsim. [1]

(d) &R0z dSE [1.5]

Sese BcsdDE / Solution steps

859G 1/ Step 1 - Datum line &2 circular division 48 €3@@ 16629, Zero mark datum 920 @g 21353 negative zero error
DB

8c593 2 / Step 2 - Zero error = -(50-48) x 0.01 mm = -0.02 mm.
23D 8@5}6 / Final answer: gmaeﬁfaos 0.02 mm; zero correction +0.02 mm.

(e) e6®Ices dE®mDencs [2]

Jesez 8¢S / Solution steps

* (i) Main scale 5.00 mm; circular scale 30 x 0.01 = 0.30 mm,; observed reading 5.30 mm. [1]

* (ii) Correct diameter = 5.30 - (-0.02) = 5.32 mm. [1]

(f) 2829 (g) [1]

Seses BcsdDE / Solution steps

o (f) 2986 3T 68915 61 DBEHmEO FOR Exa B3z readings @K zero correction Gc5122 average ®w3. [0.5]

* (g) screw gauge ®ez least count (0.01 mm) vernier caliper 20 &8 298> 18253 thin wire 2200 sensitivity/precision DE3cs.
[0.5]

diﬁ)cs 02 / Question 02 - Pressure law practical [10]

(a) 108@® [5]
Seses BcsdDE / Solution steps
o (i) WSSO stirrer D2z e €®. [1]

* (ii) A pressure gauge; B connecting tube; C gas-connection/capillary tube; D thermometer; E constant-volume gas bulb; F
thermometer bulb. 28®12) B3:3€ 5@ SE»53x. [3]

* (iii) wire gauze flame heat ®25 33S86®23 uniform heating @2 beaker thermal shock/®2® dg23D8. [0.5]
* (iv) thermometer range 0-100°C &1283 27-37°C e 5S 83829 2362286525 [0.5]
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(b) 25)c52238323:8 5 2329 9B [5]

Sesez 8c3dE / Solution steps

* (i) M3 9B Dag, 6388 553 :E83 BSBImHSEES stir S 37°C 605 6@ 62535, [1]

* (i) 37°C ee8 53568 flame D20 @B/ 208, D% 5)O BEE VR 850 DKEEBS D2 203 overshoot Dg D35, [1]
* (iii) thermometer 232 pressure readings £3cs2) &%) 622 stir 208 ®@a thermal equilibrium 220861 E53®. [1]

o (iv) B35 2388768 P/T = constant.

&85dS 1/ Step 1-P_2 = 76.2 x (310/300) = 78.74 cmHg. [1]

* (v) P vs theta °C straight line with positive gradient; theta -axis 8@z 8 2¢€ 8O negative intercept. [0.5]

* (vi) intercept -273°C &123253%)¢5. [0.5]

ggcdzs)cs 03 / Question 03 - Prism experiment [10]

(a) £3c8® 2329 £3%) [3]

Sese BcsdE / Solution steps

e (i) n = sin[(A + Dmin)/2] / sin(A/2). [1]

e (i)n_1sini=n_2sinr [1]

* (i) Snell Bc3@cs: & 2128 @IS FHE 2D sin i/sin r BBBS; @202 LDV BV, [1]
(b) 231R83® [3]

Sese BcsdDE / Solution steps

* (i) protractor 32 ruler; sharp pencil & 8®32 35e8m w2 6Ees8 BEHBH. [1]

* (ii)(l) 20° incidence 3€27 83382 emergent ray dz25 65IEER. [1]

* (ii)(Il) second face ®@zs internal incidence critical angle @23®& total internal reflection 3882 %3282. [1]

(c) Pin method 2329 graph [2.5]

Jesez 8c3DE / Solution steps

* (i) AB face ©z0 2:€ 30° incident line ©z5 ®2), 8ed®6¢ 25 83@r160d23 ¢85 P_1,P_2. [0.5]

* (i) AC face dems3 D823 P_1,P_2 images 283@ no-parallax collinearity Gie@2 1z P_3 5@55%. [0.5]
e (i) P_4, P_3 232 P_1/P_2 images 3®@ D2 e&5916d, 9®185023 separation 23@@. [0.5]

* (iv) P_3P_4 ®®B25 emergent ray 2329 incident-line extension 226 deviation d. [0.5]

* (v) d-i graph ®25 @823 288 Dmin 692 6®12d 383D &E®x smooth U-shape. [0.5]

(d) ®E2y%)7029)¢5 [1.5]
_Sese2 8iDGE / Solution steps

22315 8€25)3 / Final answer: n = sin[(60°+30°)/2]/sin30° = sin45°/sin30° = sqrt2 approx 1.41.

236325)¢5 04 / Question 04 - Ohm law [10]

(a) B8ODBIN2D [1]

Seser 8BS / Solution steps
%2375 8€5)G / Final answer: V = IR.

(b) 23825528 855 [6]

* (i) cell, switch, rheostat, ammeter 2325 R series; voltmeter R 23®® parallel. Positive terminals cell positive side @®). [2]
e (i)RV>>R,RA<<R [1]

¢ (iii) independent variable I; dependent variable V. V vs | straight line through origin. [1]

* (iv) resistance box ®z continuous fine variation 821622 8256 plug changes circuit interruption/contact error &2 236&. [1]
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* (V) R ¢€q 8 temperature 232 resistance 6®%)¢8 621800 28 current %825 EB3H. [1]

(c) B H5ID 830 EB25)¢S [3]
Seses BcsdDE / Solution steps
e R 50 =4.5/0.05 = 90 ohm ; R_200 = 6.0/0.04 = 150 ohm . [0.5]

* R theta = R_0(1+ alpha theta ) 62®32 Gc5122:
8dS1/Step 1
150/90 = (1+200 alpha )/(1+50 alpha )

&8c5dS 2 /Step 2 - alpha_0 = 5.71 x 107-3 °CA-1, R 0 = 70 ohm . [1.5]
2923125 BE%)3S / Final answer: 50°C reference coefficient 25 9FR 6R2 #EIZHI% S 2067253 alpha _50 =
(150-90)/(90 x 150) = 4.44 x 10-3 °CA-1; reference ®25 8312188 5® BE®BI».

* (i) ¢dcs electrical insulator 8cs g3z5)cs; high boiling point/wide liquid range, chemically inert, uniform thermal contact 1283 @&
e, [1]

11 3325)cS - B 625)2028 / Essay

ggcd’zs)cs 05 / Question 05 - Vectors, friction and fluids [15]

(a) 662 d32 283OY§2HCS [2]
Seses 8BS / Solution steps

8c5d3E 1/Step 1-R = sqrt(PA2 + Q”2 + 2PQ cos theta ) [1]
823725 8€5)E / Final answer: tan alpha = Q sin theta /(P + Q cos theta ) [1]

(b) Mop dynamics [7]

Sesem BcsdE / Solution steps

* (i) Mg 3¢9, N @€, F handle ®25 84S forward-downward, f motion &0 86:408. [1]
* (ii) N = Mg + F sin theta ; limiting condition F cos theta = mu _1N.

8596 1/ Step 1 - F = mu _1Mg/(cos theta - mu _1 sin theta ) [2]

* (i) static region &2} f = F cos theta 6323 limiting point 2838 &8J@d); motion e Se@EE kinetic value 8®2) 3 jump &
23239 f = mu _2(Mg+F sin theta ) 6323 6@%¢f 6. [1]

* (iv) F=0.5x2x 10/(0.5-0.5 x 0.85) approx 1.33 x 10~2 N. [1]
* (vVF=0.4x2x10/(0.5-0.4 x0.85) = 50 N. [1]

* (vi) theta 38 ¢ 8O F cos theta &8, F sin theta 232 N/kinetic friction &2; net forward force &2 acceleration DEIedD. [1]

(c) Cat on the mop [4]
Sesem BcsdE / Solution steps
8536 1/ Step 1 - Floor normal N = (2+2)g = 40 N; limiting friction and wall reaction H = mu N = 10 N.

Bottom point &%) moments:

8idE 2/ Step 2
H(2 sin60°) = (2g)(x cos60°)

8¢5dE 3/ Step 3
10x2x0.85=20xxx0.5

D232 8€25)0 / Final answer: x = 1.70 m along the mop; vertical height x sin60° approx 1.45 m.

(d) Bucket curved surface [2]
Seses 8BS / Solution steps
Bottom upward force on water:

8596 1/ Step 1 - Fbottom = rho ghA = 1000 x 10 x 0.20 x 0.010 = 20 N.
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%2315 BE5)G / Final answer: Water weight = 3.5 x 10 = 35 N; walls exert 15 N upward on water. Therefore water
exerts 15 N downward on the curved surface.

ggcd’zs)os 06 / Question 06 - Waves and sound [15]

(a) 882z 2oz [3]

Seses BcsdDE / Solution steps

* (i) 5255552 B5YGo® (mechanical waves). [1]

* (i) v = sqrt(T/ mu ); T tension, mu mass per unit length. [1]

¢ (iii) v = sqrt( gamma RT/M); gamma =C_p/C_v, R molar gas constant, T kelvin temperature, M molar mass. [1]

(b) Steel string [2]

Seses 8BS / Solution steps

8dS1/Step1-A=pidr2/4 =0.75 x 10~-6 m~2; mu = rho A = 6.0 x 10~-3 kg m~-1; v = sqrt(135/0.006) = 150 m s/-1.
* (i) bridge at centre, L=0.030 m: f = v/(2L) = 2500 Hz. [1]

¢ (ii) bridge removed, L=0.060 m: f = 1250 Hz. [1]

(c) Flute model [5]
Seses BcsdDE / Solution steps
* (i) A 232 B open ends 82620&3 displacement antinodes 2125 4th harmonic pattern - four half-wavelength loops. [2]

¢ (ii) LLAB = 1.328 m = 4 lambda /2; lambda = 0.664 m; v = f lambda = 500 x 0.664 = 332 m s*-1. Check: A-C length 1.660 m
and 400 Hz ¢ ®® v e1&¢. [2]

* (iii) temperature &2 2n€ IO v proportional to sqrtT; fixed length/mode 23237 frequency 22 pitch d12ed. [1]

(d) Sound intensity [5]

Sesez 8¢3dE / Solution steps

¢ (i) longitudinal progressive mechanical waves. [1]

e (i) 1= P/(4pirr2) = 0.12/(4 x 3 x 10A2) = 1.0 x 10~-4 W mA-2. [2]
* (i) L=101log_10(l/1_0) = 10 log_10(10~8) = 80 dB. [2]

gdmcs 07 / Question 07 - Viscous flow [15]

(a) Flow law [3]

Sese BcsdDS / Solution steps

* (i) Q = pi r*4 Delta P/(8 eta l). [1]

* (i) high speed ®@2$ Reynolds number &8 & turbulent flow 2 %323 laminar Poiseuille assumptions &e€. [1]
e (ii)v=Q/(pirr2) =6x10"-7/[3(2 x 10~-4)"A2] = 5.0 m s*-1. [1]

(b) Required head [4]

Sesez 8c3dE / Solution steps

* (i) Delta P = 8 eta 1Q/( pi r*4) = 4.0 x 1074 Pa. [2]

« (i) rho gh - 4.0 x 1073 = 4.0 x 10A4; h = 2.20 m. [2]

(c) Reverse-flow threshold [1]

Seser 8B5S / Solution steps
%2315 BE5)E / Final answer: rho gh_0 = 4.0 x 10°3; h_0 = 0.20 m.
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(d) Falling liquid level [7]
Sese BcsdS / Solution steps

* (i) level drop 0.40 m: capillary driving pressure =2 x 1023 x 10 x 1.8 - 4 x 1073 = 3.2 x 1074 Pa; Q_2 = 6 x 10~-7(3.2/4.0) = 4.8
x 10A-7 m~A3 sA-1. 2]

* (i) intended mean Qavg approx (6.0+4.8) x 10~-7/2 = 5.4 x 10A-7 m~3 sA-1. Logarithmic mean 5.38 x 107-7 & 8&®m 5. [1]

* (ii)V=Qavgt=5.4x10~-7x400 =2.16 x 102-4 m~3.
3D 882G / Final answer: A = V/ Delta h = 2.16 x 107-4/0.40 = 5.4 x 10A-4 m~2 = 5.4 cm”2. [4]

23632)¢5 08 / Question 08 - Gravitation [15]

(a) Newton gravitation [2]

Sesem BcsdE / Solution steps

e (i) F = GM_1M_2/r"2. [1]

* (i) [G] = N mA2 kg”-2 = m~3 kg”-1s7-2. [1]

(b) Two spheres [3]

Seses BcsdS / Solution steps

* (i) M = sqrt(Frr2/G) = sqrt[(6.67 x 10~-5)(0.1)*2/(6.67 x 10~-11)] = 100 kg. [1]
* (i) each friction force 6.67 x 10~-5 N, away from the other sphere. [1]

¢ (iii) mu = F/(Mg) = 6.67 x 10"-8. [1]

(c) Satellite at 2800 km altitude [6]

Seses BcsdE / Solution steps

8c5dE1/Step1-UseRE=6.4x10"6m, r=9.2x 1016 m, GM = gR_E*2 = 4.096 x 10714 m~3 sA-2,
* ()T =2 pisqrt(r3/GM) = 8.66 x 10~3 s approx 2.41 h. [2]

* (i) K = GMm/(2r) = 2.23 x 1010 J; U = -GMm/r = -4.45 x 10710 J. [2]

e (iii) v = sqrt(GM/r) = 6.67 x 103 m s*-1. [2]

(d) Geostationary orbit [2]

Sesem BcsdE / Solution steps

* (i) 24 h. [0.5]

* (i) with pi =3, r_g = [GMT*2/(4 pi ~2)]*1/"3 approx 4.40 x 10~7 m from Earth centre. [1]

e (iii) final circular orbital speed is smaller (approx 3.05 km s~-1), hence decrease relative to the lower orbit; transfer manoeuvre itself
requires staged boosts. [0.5]

(e) Release [2]
Seses 8BS / Solution steps

¢ Strict physics: released at rest relative to the geostationary spacecraft means it retains the spacecraft orbital velocity and remains in
the same circular orbit; it does not hit Earth. [1]

e |f the intended condition is zero Earth-relative initial speed, the path is radial and impact kinetic energy is
%2375 B€5)E / Final answer: K = GMm(1/R_E - 1/r_g) approx 5.47 x 10A7 m J. [1]
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QQG'S?.S)C.S 09(A) / Question 09(A) - Cells and circuits [15]

(a) Charging [4]

Seses BcsdDE / Solution steps

* () 150 = 60 + 1.5(R+3); R = 57 ohm . [1]

* (ii) source energy =150 x 1.5 x 40 h = 9.0 kWh. [1]
e (iii) cost =9 x Rs.12.50 = Rs.112.50. [1]

* (iv) heat power I*"2(R+r)=1.522 x 60=135 W; input 225 W, heat-loss percentage 60%. [1]

(b) Loaded potentiometer [4]

Seses BcsdE / Solution steps

8c5dD3E 1/ Step 1 - At slider A: I_X,min=0, V_X,min=0.

8596 2 / Step 2 - At slider B: R_L = 1000 || 497 = 332.0 ohm ; terminal voltage

85936 3 / Step 3 - V. X,max = 60 x 332/(332+3) = 59.46 V.
82375 8€5)G / Final answer: |_X,max = 59.46/497 = 0.1196 A.

Award 2 marks for currents and 2 for voltages.

(c) Printed second connection [3]

The printed circuit is electrically identical to (b); therefore the same extrema apply. A clearly stated alternative based on a corrected
redraw should be moderated, not guessed.

(d) Equivalent supply under the 100 ohm load [4]

Sese BcsdDS / Solution steps

* ()1 =60/(100+3) = 0.5825 A. [1]

¢ Terminal voltage V = 58.252 V; P-cell branch current I_P=(62-V)/2=1.8738 A. [1]

* Qbranch current 1_Q = I-I_P = -1.2913 A; Q is being charged. [1]

* EQ=V +3_Q=54.38V.[1]

ggcd’zs)cs 09(B) / Question 09(B) - Transistors [15]

(a) Symbols [3]
* First symbol: bipolar junction transistor; label B, C, E and identify NPN/PNP from arrow. [1.5]
* Second symbol: field-effect transistor; label G, D, S. [0.5]

* Voltage-controlled device: FET. [1]

(b) Delayed LED circuit [6]

Seses BcsdDE / Solution steps

* (i) V_C,max approx 12 V (approx 11.9 V including R_3 loading). [1]

¢ (ii) I_B approx (12-0.7)/10 k ohm = 1.13 mA. [1]

* (iii) beta prediction approx 113 mA, but LED branch limits current: I_C=(12-3)/450=20 mA; transistor saturated. [2]
* (iv) at extinction threshold I_B=20 mA/100=0.20 mA; V_C=0.7+0.20 mA x 10 k ohm =2.7 V. [1]

¢ (v) falling exponential-like capacitor voltage from about 12 V; mark T_0 at the 2.7 V crossing. [1]

(C) Relay timing [1]

Sesex 8BS / Solution steps
32315 B€5)G / Final answer: Increase C and/or R_2 to increase the discharge time constant, while still supplying
enough base current for the relay holding current.
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23225 amplifier circuit [5]

* (i) intended common-emitter amplifier: input/output coupling capacitors and collector/emitter resistors indicate linear amplification
rather than a two-state switch. [1]

(i) as printed, the DC base is tied to ground through 800 ohm and the coupling capacitor is open for DC, so transistor is off and
current in 800 ohmis 0 A. [1]

* (iii) using the separately given emitter-resistor current 3 mA, V_E=3 V; take |_C approx 3 mA, soV_C=12-3 mA x 2 k ohm =6 V.

With the right plate grounded, Q =CV =4 muFx6V =24 muC. [3]

gcd’mcs 10(A) / Question 10(A) - Heat transfer [15]

(a) Thermal-electrical analogy [3]

Seses BcsdE / Solution steps

¢ (i) voltage difference corresponds to temperature difference. [1]

* (ii) electrical resistance corresponds to thermal resistance, Rth = L/(kA). [1]

* (i) thermal conductivity k corresponds to electrical conductivity; conductivity is the reciprocal of resistivity. [1]

(b) Rod end temperature [4]

Sese BcsdDE / Solution steps

At steady state:

8536 1/ Step 1 - (kA/L)(thetaA - thetaB) = hA(thetaB - thetaR).
Area A cancels, so thetaB is independent of exposed end area. [2]
85936 2 / Step 2 - From thetaA = 50, thetaB = 30, thetaR = 20:

85963/ Step 3 - k/(hL) = (30-20)/(50-30) = 1/2.
3D 8@5;6 / Final answer: For thetaA = 80: 0.5(80 - thetaB) = thetaB - 20; therefore thetaB = 40 C. [2]

(c) Ice box [8]

Sese BcsdDS / Solution steps

* (i) thermocouple thermometer/contact digital thermometer with suitable surface probe. [1]
* (i) conduction rate:

859G 1/ Step 1 - P = kA(delta temperature)/L = 1.8 x 1.5 x 20/0.01 = 5.40 x 10A3 W.
85dE 2 / Step 2 - mass melt rate = 5400/(2 x 1075) = 2.70 x 10~-2 kg s-1. [2]

* (i) one-hour melt prediction melted mass = 97.2 kg > 50 kg; all ice has melted. Water mass 50 kg. Complete melting time =
50/0.027 = 1.85 x 10~3 s = 30.9 min. If remaining heat is tracked, idealized final liquid temperature is about 47 C. [3]

* (iv) bicycle motion produces forced convection, increasing outside heat-transfer coefficient and usually the heat inflow/melting rate;
therefore greater than the stationary result. [2]

g;cd’zsos 10(B) / Question 10(B) - Thermal radiation [15]

(a) Radiation basics [3]
Seses BcsdDE / Solution steps

* (i) rate depends on area, absolute temperature, surface emissivity/nature and surroundings temperature: Pnet = e sigma A (T"4 -
Ts”4). 2]

¢ (ii) a black body absorbs all incident radiation at all wavelengths/directions; e=a=1. [1]
(b) Black-body curves [6]

Seses 8BS / Solution steps

* (i) Wien law: wavelength at maximum intensity x T = constant. [1]

* (i) TA=3x107-3/(0.2 x 107-6) = 1.50 x 104 K; TB = 1.00 x 1074 K; TC = 7.50 x 1073 K. [2]
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« (i) EA/EB = (TA/TB)A4 = (3/2)74 = 81/16. [2]

* (iv) EA is the area under the entire TA spectral curve; equivalently EA = sigma TA/4. [1]

(c) Bomb radiation model [6]

Seses BcsdE / Solution steps

&8c5d3E 1/ Step 1 - At distance d=200 m, source radius R=10 m:

8e5DE6 2/ Step 2 - | = sigma TA4 (RA2/dA2).

* (i) sigmaT”4 = 1.4 x 1074 x (200/10)*2 = 5.6 x 10°6; T"4 = 10714, T = 3.16 x 103 K. [2]
* (ii) radiated power Prad = 4 pid*21 =4 x3 x200"2 x 1.4 x 104 = 6.72 x 109 W.

8c5dE 3 / Step 3 - Since this is 20%, Ptotal = 6.72 x 1029/0.20 = 3.36 x 10~ 10 W. [2]

e (i)E=1At=14x10"4 x10x5=7.0x 1075 J. [2]

© @2 / Sources

¢ Original paper: C:\Users\jgivi\Downloads\Telegram Desktop\Final Paper 01 - Sinhala Medium.pdf PDF pages 1-26 - all
question wording, diagrams and numerical data.

* 34222 U1-Practical-02.pdf, U01 Measurement,
H:\advance-level\knowledge_base\PHYSICS\syllabus\01_measurement\34222_U1-Practical-02.pdf, page 2 - micrometer parts,
least count, ratchet and measuring practice.

* 34220_U1-Practical-01.pdf, U01 Measurement,
H:\advance-level\knowledge_base\PHYSICS\syllabus\01_measurement\34220_U1-Practical-01.pdf pages 1 and 6 - least
count and zero-error principles.

e 34235_QRdS - Mechanics 05.pdf U02 Mechanics,
H:\advance-level\knowledge_base\PHYSICS\syllabus\02_mechanics\34235_&@c5 - Mechanics 05.pdf, pages 1 and 8 -
moments, equilibrium and limiting/kinetic friction.

* 34250_unit 03 part 03.pdf, U03 Waves,
H:\advance-level\knowledge_base\PHYSICS\syllabus\03_oscillations_waves_and_optics\34250_unit 03 part 03.pdf, pages
9-11 - sound speed and open/closed-pipe standing waves.

* 34240 B56RHA 5@753@-Mechanics 10.pdf, UO2 Fluid mechanics,
H:\advance-level\knowledge_base\PHYSICS\syllabus\02_mechanics\34240_5Sc® 23 3@7533-Mechanics 10.pdf, page 2 -
steady/streamline flow and volume flow rate.

. 34302_@,65’@355)38-10-%“ 02.pdf, U10 Viscosity,
H:\advance-level\knowledge_base\PHYSICS\syllabus\10_mechanical_properties_of_matter\34302_ge5e§6Dzd-10-Part
02.pdf, page 1 - viscosity, laminar and turbulent flow assumptions.

* 34278 2025 - T - U5.pdf UO5 Gravitation,
H:\advance-level\knowledge_base\PHYSICS\syllabus\05_gravitational_field\34278_2025 - T - U5.pdf pages 6-9 -
geostationary orbit, potential energy and orbital energy.

* 34293 2025 - T - U8 - Part lll.pdf, UO8 Current electricity,
H:\advance-level\knowledge_base\PHYSICS\syllabus\08_current_electricity\34293_2025 - T - U8 - Part lll.pdf pages 1-3 and
6 - ideal meters, current/voltage measurement and rheostat use.

* 34269_2025 - T - U4 - Part V.pdf, U0O4 Thermal physics,
H:\advance-level\knowledge_base\PHYSICS\syllabus\04_thermal_physics\34269_2025 - T - U4 - Part V.pdf pages 2-3 -
specific heat and latent heat.

Je93050 @225 )23 535 / Exam takeaway

Question data @0 638 EREAc Bw2535y; S| conversion 62355 2532; formula rearrange 203 3838 substitute 2038552; 32312
unit 232 physical reasonableness check 25 ¢2530:8@c253 22592552, Paper defect ®22 @ & 8O assumption dz 312988
803> method &2z 23@3&e% EB3H.
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