c) Define and use equations x xsinf, v vcost v \,.-'x* P

d) Understand that the motion of simple pendulum is simple harmonic and use the

relation T2, g}'\".‘

e) Describe the interchange between Kinetic energy and potential energy during
Simple Harmonic Motion.
f) Define free, forced and damped oscillations with practical examples.

g) Understand the concept of Resonance, its advantages and disadvantages.

6. Waves

Learning outcomes:

In this topic the student should be able to:

a) Describe progressive waves and use the relation v f

b) Define and explain transverse and longitudinal waves.

c) Define stationary waves and determine the wavelength of sound in air columns
for open and closed pipes and in stretched string using stationary waves.

d) Describe Doppler’s Effect and its causes, Recognize the application of Doppler’s
Effect.

7. Light

Learning outcomes:

In this topic the student should be able to:

a) Define and explain interference of light waves with constructive and
destructive interference.

b) Describe Young’'s Double Slit experiment and understand the concept of fringe
spacing, dark and bright fringes.

c) Explain diffraction grating and solve problems using the formula d sin n

d) Explain the basic principle of Optical Fiber.
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8. Heat and Thermodynamics

Learning outcomes:

In this topic the student should be able to:

a) State the basic postulates of kinetic theory of gases.

b) Explain the concept of pressure exerted by a gas and derive the relation
Pl Nm v .
3

c) Solve problems using the equation of state for an ideal gas as PV nRT

T. 2
d) Compare PV Am—; with vai g and prove that (K.E) T for a single

NkT
molecule.

e) Understand the concept of internal energy and use the first law of

thermodynamics U Q W .

f) Define and explain specific heat capacity.

g) Describe absolute zero and thermodynamic scale of temperature.

9. Electrostatics
Learning outcomes:

In this topic the student should be able1 t% 0

a) Describe Coulomb's Law in the form F1 2 in free space or in air.
4r:

b) Understand the concept of electric field strength.

5
c) Use the relation E ; to calculate the field strength.

; o
d) Use the relations E 757 for the field strength of a point charge in free

space or air.

: : ; . 1
e) Define electric potential and use equation I —

~ e

f) Define and explain capacitance of a parallel plate capacitor and use

CVQCA?_

1 1
g) Explain energy stored in capacitor and use relaton W 20V and W 2TV,
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10. Current - Electricity
Learning outcomes:
In this topic the student should be able to:

a) Understand the concept of current and use 7 g :
b) Describe and understand Ohm’s Law and use V' IR .
c) Recall series and parallel Combination of resistors and use
R R 5 swsssas and l Lo b s
R R R
1 ¥

—

d) Explain resistance and resistivity and use R |

e) Define potential difference and e.m.f and use ¥ g
Vi, PV

f) Describe power dissipation in resistors and use P . p IR
7 :

g) Know and use Kirchhoff’s First Law as conservation of charge.

h) Know and use Kirchhoff’s Second Law as conservation of energy.
i) Use Kirchhoff's Laws to solve problems.:

11. Electromagnetism

Learning outcomes:

In this topic the student should be able to:

a) Understand magnetic field due to current in a long straight wire.

b) Describe force on current carrying conductor in uniform magnetic field and use
F Bl sin

c) Explain magnetic field due to current carrying solenoid and use B /.

d) Explain the concept of force on a moving charge in magnetic field and use
Fq(V B)orF gVBsin

e) Determine the e/m for an electron.
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12. Electromagnetic Induction

Learning outcomes:

In this topic the student should be able to:

a) Define magnetic flux and its units, use equation B4 .

b) State and explain Faraday’s Law and Lenz’s Law.

c) Understand the concept of induced e.m.f and factors affecting on it.
d) Define and explain alternating current and usev v sin ¢.

e) Know the principle of transformer and solve problems using

ideal transformer.
f) Define and describe the terms period, frequency, peak value and root mean

square value of an alternating current or voltage.

13. Deformation of Solids

Learning outcomes:

In this topic the student should be able to:

a) Define and describe the terms stress, strain and Young's Modulus.

b) Define tensile stress and strain.

c) Describe Hook's Law.

d) Understand the concept of elastic and plastic deformation of a material.
e) Explain brittle and ductile materials.

f) Explain the concept of strain energy in deformed materials and force -

extension graph.

14. Electronics

Learning outcomes:

In this topic the student should be able to:

a) Explain Half and Full wave rectification.

b) Explain the use of single diode for half wave rectification of an alternating

current.
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¢) Explain the use of four diodes for full wave rectification of an alternating
current.

d) Understand an operational amplifier and its characteristics.

e) Know the applications operational amplifiers as inverting and non-inverting

amplifiers and use relations.

1. gain R’ ( for inverting amplifier)

1

g

R

1

2. gain 1 (for non inverting amplifier)

15. Modern Physics

Learning outcomes:

In this topic the student should be able to:
a) Describe energy of photon £ if.

b) Understand the concept of photoelectric effect, threshold frequency and work
function energy.

c) Explain why the maximum photoelectric energy is independent of intensity
where as photoelectric current is proportional to intensity.

1

d) Describe Einstein’s Photoelectric equation #f Emvr:}m :

h
e) Define and explain de Broglie wavelength and use —.
p

f)  Understand discrete energy levels of hydrogen atom and spectral lines
g) Use therelation 7f E, E,

h) Describe the production of X-rays and main features of X-rays tube.

i) Identify use of X-rays.

j) Explain Band Theory and its terms valence band, conduction band and
forbidden band.
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16. Nuclear Physics

Learning outcomes:

In this topic the student should be able to:

a) Describe the concept of nucleus and define nucleon number, charge number.

b) Explain radioactivity and emission of radiation.

c) Define the terms activity, decay constant and solve problems using relation
Activity N .

d) Explain half life of radioactive substance and solve problem using

0.693
l1i2

relation

e) Understand nuclear transmutation and conservation of mass, energy,
momentum and charge during nuclear changes.

f) Know the Significance of mass-defect, binding energy and use the
relation £ mc °.

g) Describe nuclear fission and fusion.

h) Know the concept of Hadrons, Leptons and Quarks.

Page 35 of 43



Table of Specification (PHYSICS-2018)

For F.Sc. and Non-F.Sc.

Sr. No. Topic MCQs
1, Measurement 02
2. Motion and Force 03
3. Work, Energy and Power 03
4. Circular Motion 02
5. Oscillations 03
6. Waves 02
7 Light 02
8. Heat and Thermodynamics 03
2 Electrostatics 03
10. Current — Electricity 03
11. Electromagnetism 03
12. Electromagnetic Induction 03
13. Deformation of Solids 02
14, Electronics 03
15, Modern Physics 04
16. Nuclear Physics 03

Total 44
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ENGLISH

STRUCTURE OF THE SYLLABUS (2018)
For F.Sc. and Non-F.Sc.

The English section shall consist of four parts:

Part I:
It will be comprised of Four Questions in which the candidate will have to select
the appropriate/suitable word from the given alternatives.

Part II:
It will contain sentences with grammatical errors and the candidate will have to
identify the error. There will be Six Questions from this part.

Part III:
There will be Ten Questions consisting of a list of Four sentences each. The
candidate will have to choose the grammatically correct sentence out of the
given four options.

Part 1IV:
In this part, the candidate will be asked to choose the right synonyms. Four
options will be given and He/She will have to choose the most appropriate one.
There will be Ten Questions from this part.

Essential Word Power

1. Aberration 20. | Affinity 39. | Aperture
2. Ability 21. | Alacrity 40. | Apprehension
3. Absolution 22. | Allay 41, | Arbiter

4, Absorption 23. | Altruistic 42, | Arboreal
5. Abstruse 24. | Ambulatory 43. | Arc

6. Abundant 25. | Ameliorate 44. | Arcane

7. Acceptors 26. | Amenities 45, | Arch

8. Accessory 27. | Amorphous 46. | Archives
9. Acclimate 28. | Analogue 47. | Articulate
10. |Accolade 29. | Analyzed 48. | Ascetic
11. |Accrue 30. | Anaphylactic 49, | Aspersion
12. | Acquiesce 31. [Aneurysm 50. | Assimilate
13. [Acumen 32. |Angina 51. | Assume
14. |Acupuncture 33. [Angle 52. | Atrophy
15. |Addled 34. | Anomaly 53. | Attendant
16. |Adjacent 35. [ Antagonist 54. | Attire

17. [Admonition 36. | Anterior 55. | Audacious
18. |Adroitness 37. | Antibody 56. | August
19. |Affect 38. | Apathy 57. | Auspicious
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58. |[Automated 106.| Certain 154.| Constructed
59. |Avid 107.| Chastise 155.| Contemporary
60. |Axial 108.| Chimerical 156.| Contiguous
61. |Barbaric 109.| Chivalry 157.| Contract

62. |Barrier 110.| Chromosome 158.] Contravention
63. |Basilica 111.[ Chumn 159.| Contrive

64. |Batter 112.| Circulated 160.| Contusion
65. |Beaded 113.| Circumduction 161.| Conversion
66. |Beguile 114.| Clamorous 162.| Cord

67. |Behest 115.| Clamp 163.| Cordial

68. |Belated 116.| Clement 164.| Corollary

69. |Benediction 117.| Close 165.| Coronal

70. |Beneficence 118.| Cluster 166.| Corpuscle
71. |Benign 119.| Coast 167.| Corroborating
72. |Bequeath 120.| Cobble 168.| Cosset

73. |Berate 121.| Coccyx 169.| Coterie

74. |Bifurcated 122.| Coercive 170.| Covert

75. |Binding 123.| Collage 171.| Cramp

76. |Blasphemous 124.| Collar 172.| Cranial

77. |Blathering 125.| Collateral 173.| Crass

78. |Blaze 126.| Collective 174.| Craven

79. |Bloom 127.{ Column 175.| Crescent

80. |Bouquet 128.| Comatose 176.| Crest

81. |Braille 129.| Combinations 177.| Criterion

82. |Broadside 130.| Comely 178.| Cue

83, |Buckle 131.]| Commiserate 179.| Cumulative
84. |Buffers 132.| Communicate 180.| Cygnet

85. |Buoyant 133.| Commute 181.| Cynical

86. |Burgeoning 134.| Compact 182.| Dale

87. |Cachet 135.| Compartments 183.| Dam

88. |Cadaver 136.| Compatible 184.| Dappled

89. |Caesarean 137.| Complacent 185.| Deadhead
90. |Camber 138.| Complex 186.| Debility

91, [Cameo 139.| Components 187.| Debunk

92, |Capable 140.| Composed 188.| Debut

93, |Capital 141.| Compound 189.| Decelerate
94, |Capsule 142.| Compression 190.| Deciduous
95, |Carapace 143.| Concave 191.| Decompression
96. |Cardigan 144.| Concept 192.| Decorum

97. |Career 145.| Concerted 193.| Decry

98. |Caricature 146.| Conciliatory 194.| Defective

99. |Cartographer 147.| Condone 195.| Deferential
100. |Cast 148.| Configuration 196.| Degenerate
101. | Catalyst 149.| Confiscatory 197.| Degradation
102. | Catharsis 150.| Confound 198.| Delegate
103. | Caudal 151.| Congeal 199.| Delta

104. | Caulk 152.| Congruent 200.| Demographics
105. | Centennial 153.| Constituents 201.| Demure
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202.| Denomination 250.| Emboss 298.| Feasible
203.| Deprotonated 251.| Emit 299.| Feckless
204.| Desiccate 252.| Empathy 300.| Felicity
205.[ Destiny 253.| Emphasize 301.| Feral
206.| Determination 254.| Empower 302.| Fermentation
207.| Deuce 255.| Emulate 303.| Fiesta
208.| Devious 256.| Encounter 304.| Figment
209.| Dexter 257.| Encumber 305.| Filigree
210.| Diaphragm 258.| Encyclical 306.| Finagle
211,| Dictated 259.| Enhance 307.| Flaunt
212.| Diffidence 260.| Ennui 308.| Flexible
213.| Digest 261.| Environment 309.| Flexion
214 [ Dilate 262 | Epicenter 310.| Florid
215.| Diligence 263.| Eponyms 311.| Flux

216.| Dimension 264.| Equilibrium 312.| Forman
217.| Disability 265.| Equipoise 313.| Forswear
218.| Discourse 266.| Equivocate 314.| Fosse
219.| Discrepancy 267.| Ergometer 315.| Fracture
220.| Discretion 268.| Eruption 316.| Fragment
221.| Disdain 269.| Eschew 317.| Frowsy
222.| Disingenuous 270.| Espalier 318.| Gable
223.| Disorders 271.] Ethic 319.| Galvanize
224.| Dissension 272.| Euphonious 320.| Gambit
225.| Dissent 273.| Evaluate 321.| Garnish
226.| Dissonance 274.| Evanescent 322.| Gaudy
227.| Distant 275.| Evasive 323.| Genocide
228.| Divagate 276.| Evocative 324.| Gesticulate
229.| Divulge 277.| Excavate 325.| Gild

230.| Docent 278.| Exception 326.| Girdle
231.| Dominant 279.| Exclusively 327.| Glaucoma
232.| Dote 280.| Exhortation 328.| Glaze
233.| Downy 281.| Exonerate 329.| Glib

234.| Droll 282.| Expel 330.| Gliding
235.| Dulcet 283.| Exploitation 331.| Glucose
236.|Dunce 284.| Expressed 332.| Gradient
237.| Duplicitous 285.| Extemporaneous 333.| Graphically
238.| Effect 286.| Extension 334.| Green
239.| Effectars 287.| Extent 335.| Gridlock
240.| Effervescent 288.| Extrapolate 336.| Groove
241 .| Efficient 289.| Extricate 337.| Guileless
242 .| Elastic 290.| Extrinsic 338.| Guise
243.| Electrolytes 291.| Fabricate 339.| Gull

244.| Elicit 292.| Facet 340.[ Guru
245.| Elucidate 293.| Facile 341.| Hackles
246.| Elusive 294.| Facilitate 342.| Hall

247.| Embed 295.| Fascia 343.| Harangue
248.| Emblazon 296.| Fateful 344.| Hawk
249.| Emblematic 297.| Fawning 345.| Hector
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346.| Heinous 394.| Innovate 442.| Lineage
347.|Herbicide 395.| Inoculate 443.| Linkages
348.| Herculean 396.| Inordinate 444.| Lion's share
349.[ Hermetic 397.| Inquisition 445.| Lipid

350.| Heterogeneous 398.| Inscrutable 446.| Lissome
351.[|Hiatus 399.| Inspiration 447 | Litter

352.| Holistic-medicine 400.| Integrated 448.| Liturgy
353.|Homeopathy 401.[ Integument 449 .| Localize
354.|Hone 402.| Interactions 450.| Longitudinal
355.|Hormones 403.| Interposed 451.| Lucidity
356.| Horse latitudes 404.| Intersect 452.| Lumina
357.|Hue and cry 405.| Intransigent 453.| Macramé
358.| Humane 406.| Intrinsic 454.| Magnanimous
359.|Hydra 407.[ Inversion 455.| Magnetic
360.| Hypertension 408.| Irrefutable 456.| Magnum
361.|Hypothermia 409.| Irritant 457.| Malevolence
362.|Idealist 410.| Itinerant 458.| Maneuver
363.| Ideally 411.| Jaded 459.| Manicured
364.|Ilk 412.| Jargon 460.| Manifestation
365.| lllicit 413.] Jell 461.| Material
366.| Illustrate 414.| Jeopardy 462.| Matriculation
367.| Immobilize 415.| Jettison 463.| Mausoleum
368.| Immolate 416.| Jig 464.| Maverick
369.| Impediment 417.| Jithey 465.| Mean

370.| Impending 418.| Jocular 466.| Measure
371.| Impetuous 419.| Jocund 467.| Mechanism
372.|Impetus 420.| Joint 468.| Median

373.| Impinge 421.| Jubilee 469.| Medley

374.| Implacable 422.| Judicial 470.| Membrane
375.| Implicated 423.| Juncture 471.| Memorized
376.| Impregnable 424.| Junta 472.| Menial

377.| Improvise 425.| Justify 473.| Mentor
378.[Impulse 426.| Juxtapose 474.| Meritorious
379.| Impute 427.| Kiln 475.| Mesmerize
380.| Inadvertently 428.| Kismet 476.| Metabolism
381.|Incarnate 429.| Lacerating 477.| Microcosm
382.| Incentive 430.| Laconic 478.| Mild

383.| Incisive 431.| Lampoon 479.| Mirth

384 .[Inculcate 432.| Lapidary 480.| Misanthropy
385.| Indicates 433.| Largess 481.| Misapprehension
386.| Indigent 434.| Latent 482.| Mitigation
387.| Ineradicable 435.| Lateral 483.| Moderate
388.|Inertia 436.| Lathe 484.| Monolithic
389.| Infallible 437.| Latter 485.| Montage
390.| Information 438.| Laud 486.| Moot

391.[ Infusion 438.| Legate 487.| Morass
392.[ Inherent 440.| Lemming 488.| Moratorium
393.| Innocuous 441.| Ligament 489.| Mordant
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490.[ Morphology 538.| Palpation 586.| Plexus
491 .| Mortality 539.| Palpitation 587.| Pomp

492.| Mosaic 540.| Pampas 588.| Portray
493.| Mosey 541.| Pan 589.| Posterior
494.[ Mote 542.| Pandemic 590.| Postulate
495.[ Motif 543.| Par 591.| Posture
496.| Motley 544.| Para median 592.| Potpourri
497.| Multifunctional 545.| Paradox 593.| Precipitate
498.| Mumbo jumbo 546.| Paragon 594.| Précis

499 | Murky 547.| Parallel 595.| Preclude
500.| Muse 548.| Paralyzed 596.| Precursor
501.| Myriad 549.| Paramedic 597.| Predatory
502. Nary 550.| Parameter 598.| Pre-emptive
503.| Nausea 551.| Parasagittal 599.| Premise
504.| Neutral 552.| Parcel 600.| Premonition
505.| Nexus 553.| Pare 601.| Preplate
506.| Niche 554.| Parlous 602.| Prevalil
507.| Nip and tuck 555.| Paroxysm 603.| Prig

508.| Notch 556.| Partial 604.| Primal

509.| Nourish 557.| Passes 605.| Primary
510.| Nuance 558.| Passive 606.| Privation
511.| Nutrient 559.[ Pathos 607.| Procure
512.| Obeisance 560.| Patisserie 608.| Prodigious
513.[Obligatory 561.| Pedestrian 609.| Proliferate
514.| Obliterate 562.| Peerless 610.| Prolific
515.| Obsequious 563.| Pending 611.| Pronation
516.| Obstreperous 564.| Peninsula 612.| Proponent
517.| Obtuse 565.| Perceive 613.| Proportional
518.| Odometer 566.| Perfidy 614.| Proscription
519.| Onerous 567.| Perfunctory 615.| Prosecutions
520.| Onslaught 568.| Perimeter 616.| Protraction
521.Onyx 569.| Periphery 617.| Provender
522.| Opaque 570.| Permeate 618.| Provident
523.| Opportune 571.| Permit 619.| Provocative
524.| Opposition 572.| Permutation 620.| Prowess
525.| Optically 573.| Peroration 621.| Prune

526.| Optimum 574.| Perpendicular 622.| Pseudo
527.|Orb 575.| Perpetuate 623.| Pulsation
528.| Organizing 576.| Perseverance 624 .| Purchase
529.| Orientate 577.| Perspective 625.| Purified
530.| Orthodox 578.| Perspicacious 626.| Putrid

531.| Overdraft 579.| Phlegmatic 627.| Quadriceps
532.| Overlie 580.| Piety 628.| Quagmire
533.| Pad 581.| Pilaster 629.| Quarter
534.[ Paddy 582.| Placate 630.| Queasy
535.| Palatable 583.| Plague 631.| Querulous
536.| Palaver 584.| Plane 632.| Queue
537.|Palazzo 585.| Platonic 633.| Quorum
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634.| Radiant 682.| Sanctity 730.| Specter
635.| Rakish 683.| Sandbagger 731.| Splotch
636.| Rapacious 684.| Sanguine 732.| Spurious
637.|Rapport 685.| Sarong 733.| Squander
638.[Raze 686.| Satellite 734.| Stabilize
639.| Reactionary 687.| Satiate 735.| Stalwart
640.| Recapitulate 688.| Satire 736.| Stanch
641.| Reciprocal 689.| Scaffold 737.| Staples
642.| Reclamation 690.[ Scam 738.| Static

643.| Reclusive 691.| Scattering 739.| Stay

644.| Reconnoiter 692.| Sciatica 740.| Steep

645.| Rectify 693.| Score 741.| Stentorian
646.| Red herring 694.| Scorned 742 .| Steppe
647.| Redolent 695.| Scruple 743.| Stepwise
648.| Reflects 696.| Scrutinize 744.| Stilted
649.| Reflex 697.| Scuttle 745.| Stimuli
650.| Regime 698.| Sear 746.| Stipulate
651.| Region 699.| Sedate 747.| Stoicism
652.|Regnant 700.[ Sediment 748.| Stratagem
653.| Regularities 701.| Segment 749.| Strength
654.| Relationship 702.| Seminary 750.| Striated
655.| Relay 703.| Sensibility 751.| Structural
656.| Relegate 704.| Separation 752.| Subdivision
657.| Relief 705.| Septic 753.| Substituent
658.| Remedial 706.| Sequential 754.| Succumb
659.| Repute 707.| Sheath 755.| Superficial
660.| Resistance 708.| Shrapnel 756.| Superfluous
661.| Resonance 709.| Shunt 757.| Supination
662.| Resound 710.] Sidle 758.| Supposition
663.| Restitution 711.| Siesta 759.| Surface
664.| Resuscitate 712.| Signifying 760.| Surplice
665.| Retrench 713.| Silhouette 761.| Surrealism
666.| Retrusion 714.] Simplified 762.| Swivel
667.| Reversible 715.| Simultaneous 763.| System
668.| Riff 716.| Singe 764.| Symbiosis
669.| Rigidity 717.| Sisyphean 765.| Sympathy
670.| Robust 718.| Skeptical 766.| Syndrome
671.| Roil 719.| Skew 767.| Synergist
672.| Roster 720.| Skittish 768.| Synthesis
673.| Rostra 721.| Snide 769.| Systemic
674.| Rotatory 722.| Socket 770.| Taboo
675.| Ruddy 723.] Sojourn 771.| Tactile
676.| Rue 724.| Solvent 772.| Tank
677.|Ruminant 725.| Somatic 773.| Tariff

678.| Saddle 726.| Sophistry 774.| Taxidermy
679.| Sagacity 727.| Spa 775.| Telepathy
680.| Sampler 728.| Span 776.| Temperance
681.| Sanatorium 729.| Specious 777.| Tenacious
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778.| Terminal 800. Trunk 822.| Vertex
779.| Tertiary 801.| Tuberosity 823.| Verve
780.| Therapeutic 802.| Tunica 824.| Vestibule
781.| Thorax 803.| Tussle 825.| Viability
782.| Threshold 804.| Uncanny 826.| Vintage
783.| Tinge 805.| Undulate 827.| Virago
784 .| Tipping point 806.| Unmitigated 828.| Virtually
785.| Titan 807.| Urbane 829.| Virulent
786.| Torpid 808.| Vale 830.| Viscera
787.| Traction 809.| Validity 831.| Vista
788.| Tranquil 810.| Vanqguish 832.| Visualize
789.| Transcend 811.| Variations 833.| Vital

790.[ Transient 812.| Varicose 834 | Vociferous
791.| Translucent 813.| Vascular 835.| Voracious
792.| Transmute 814.| Vegetate 836.| Vortex
793.| Transparent 815.| Venality 837.| Vulcanize
794.| Transported 816.| Vendetta 838.| Wan

795.| Transverse 817.| Veneer 839.| Wheedle
796.| Trepidation 818.| Venerable 840.| Wry

797.| Trifle 819.| Venomous 841.| Xenophobic
798.[ Trilogy 820.) Ventricle 842.| Xeric
799.| Truncated 821.| Veracity 843.| Zone
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