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Digital Logic Circuit Analysis and Design





 Author: Victor Nelson, Troy Nagle, Bill Carroll, David Irwin

School: Edo University




Department: Engineering

Course Code: EEE314






Topics in Digital Logic Circuit Analysis and Design



Topics: Digital Logic Circuit Analysis, Digital Logic Circuit Design, computing, digital systems, number systems, positional notation, arithmetic, binary arithmetic, octal arithmetic, hexadecimal arithmetic, base conversions, signed number representation, computer codes, numeric codes, error detection codes, correction codes, Boolean algebra, Venn diagram, Duality, switching functions, truth tables, switching circuits, electronic logic gates, combinational circuits, algebraic methods, combinational logic circuits, computer aided design, design cycle, digital circuit modelling, design synthesis, logic simulation, Karnaugh maps, Quine-McCluskey tabular minimization method, Petrick's algorithm, computer aided minimization of switching functions. Modular combinational logic, Decodes, encoders, decoder circuit structures, encoders, multiplexers, demultiplexers, data distributors, adder circuits, comparators, semi custom logic devices, logic array circuits, field-programmable logic arrays, programmable read-only memory, programmable array logic, sequential devices, sequential circuits, memory devices, latches, flip-flops, timing circuits, modular sequential logic shift registers, counters, serial adder unit, serial accumulators, parallel accumulators, multiple-sequence counters, digital fractional rate multipliers, synchronous sequential circuit models, synchronous sequential circuits, registered programmable logic device, programmable gate arrays, sequential circuit design, logic circuit testing, digital logic circuit testing, combinational logic circuit testing, sequential logic circuit testing, electronic slot machine, keyless auto entry system 


















 







Digital Logic Design





 Author: Nancy Woods

School: University of Ibadan




Department: Science and Technology

Course Code: CSC213






Topics in Digital Logic Design



Topics: Digital Logic Design, Kirchhoff's law, Thevenin's theorem, Norton's theorem, circuit theory, semiconductors, transistors, digital logic, integrated circuits, digital logic gates, logic gates, combinational logic design, logic circuit diagram, truth table, Boolean expression, Boolean Algebra, Karnaugh Maps, Quine-McCluckskey, standard combinational logic circuits, ombinational logic circuits, combinational logic, binary adder, binary subtractor, digital comparator, multiplexer, digital encoder, binary decoder, sequential logic circuit, Flip-Flop, S-R Flip-Flop, JK Flip-Flop, T Flip-Flop, D-type Flip-Flop, registers, counters, computer codes, binary codes, binary-coded decimal, excess-3 code, gray code, error detection, error correction, digital error, parity bit, Hamming codes, Cyclic redundancy check 


















 







Digital Design, 6th edition





 Author: Morris Mano, Michael Ciletti

School: Edo University




Department: Engineering

Course Code: EEE314






Topics in Digital Design, 6th edition



Topics: digital design, binary numbers, digital system, number-base conversions, octal numbers, hexadecimal numbers, signed binary numbers, binary codes, binary storage, binary logic, Boolean Algebra, logic gates, Boolean functions, logic operations, digital logic gates, integrated circuits, gate level minimization, truth table, combinational logic, decoders, encoders, multiplexers, behavioral modeling, logic simulation, Synchronous Sequential Logic, sequential circuits, flip flops, registers, counters, shift registers, ripple counters, Synchronous Counters, memory, programmable logic, random access memory, memory decoding, error detection, error correction, read only memory, programmable array logic, Sequential Programmable Devices, Algorithmic State Machines, sequential binary multiplier, control logic 


















 







Fundamentals of Logic Design, 7th edition





 Author: Charle Roth, Larry Kinney

School: Edo University




Department: Engineering

Course Code: EEE314






Topics in Fundamentals of Logic Design, 7th edition



Topics: Logic Design, number system, Boolean algebra, minterm expansions, maxterm expansions, Karnaugh maps, Quine-McCluskey Method, Multi-Level Gate Circuits, NAND gate, NOR Gate, Combinational Circuit Design, Multiplexers, Decoders, Programmable Logic Devices, Latches, Flip-Flops, VHDL, registers, counters, Clocked Sequential Circuits, Sequential Circuit Design, digital systems, switching circuits, number systems, number conversion, binary arithmetic, Boolean expression, truth tables, De Morgan's laws, Consensus Theorem, Prime Implicant Chart, Petrick’s Method, Three-State Buffers, Read-Only Memories, encoders, Shift Registers 


















 







Basic electronics for engineers





 Author: Dennis Eggleston

School: Federal University of Agriculture, Abeokuta




Department: Engineering

Course Code: ELE291






Topics in Basic electronics for engineers



Topics: resistor, capacitor, inductor, RC circuits, Fourier analysis, Transformers, Band theory, Diode circuits, bipolar junction transistors, amplifiers, field-effect transistors, Operational amplifiers, Oscillators, digital circuits, logic gates, binary numbers, Boolean algebra, adders, registers, counters, shift registers, Digital to analog converters, Analog to digital converters, Multiplexers, demultiplexers 


















 







Semiconductor Physics and Devices, 4th edition





 Author: Donald Neamen

School: Edo University




Department: Engineering

Course Code: EEE315






Topics in Semiconductor Physics and Devices, 4th edition



Topics: Semiconductor, Semiconductor Materials, atomic bonding, quantum mechanics, Statistical Mechanics, Schrodinger’s Wave Equation, Quantum Theory
of Solids, energy bands, Electrical Conduction, Drift Current, electron effective mass, Dopant Atoms, Energy Levels, Extrinsic Semiconductor, Charge Neutrality, Carrier Transport Phenomena, Graded Impurity Distribution, Nonequilibrium Excess Carriers, ambipolar transport, Quasi-Fermi Energy Levels, surface effects, Metal–Semiconductor, Semiconductor Heterojunctions, tunnel diode, Schottky Barrier Diode, Metal–Semiconductor Ohmic Contacts, PN Junction Diode, Metal–Oxide–Semiconductor Field-Effect Transistor, Bipolar Transistor, Base Width Modulation, Ebers–Moll Model, Gummel–Poon Model, Large-Signal Switching, optical devices, solar cells, photodetectors, Junction Field-Effect Transistor, Photoluminescence, Electroluminescence, Luminescent Efficiency, Light Emitting Diodes, Laser Diodes, Quantum Efficiency, Power Bipolar Transistors, Gunn diode, Impatt diode, power MOSFETs, thyristor 


















 







Digital Communication





 Author: OD Adeniji

School: University of Ibadan




Department: Science and Technology

Course Code: CSC222






Topics in Digital Communication



Topics: Digital Communication, Communication Error Correction, Information Compression Error, Information Compression, Data Compression, data Coding, Huffman Coding Algorithm, Error Correction, Linear Block Codes, noise, convolutional coding, Viterbi decoding of convolutional codes, Systematic Code, Convolution Codes, Hamming Codes, Convolutional Codes, Convolutional Code Construction, Parity Equations, Shift-Register View, State-Machine View, Decoding Problem, Viterbi Decoder, Soft-Decision Decoding, Signal to Noise Ratio, linear Time-Invariant Systems, Baseband Signal, Modulation, Demodulation, Baseband Channel, Linear Time-Invariant Models, Baseband Channel Model, Signal Spectra, Discrete-Time Fourier Transform, Fourier Transform, Discrete-Time Fourier Series, Fourier Series, Channel Distortions, Binary Phase Shift Keying, Quadrature Phase Shift Keying, Quadrature Amplitude Modulation, Media Access Protocols, Shared Media Satellite communications, Satellite communications, Time Division Multiple Access, ALOHA, Carrier Sense Multiple Access, Circuit Switching, Packet Switching, Little’s Law, Network Routing, Routing, Broadcast routing, Routing Protocol, Reliable Data Transport Protocols 


















 








Introduction to Digital Systems Design





 Author: Giuliano Donzellini, Luca Oneto, Domenico Ponta, Davide Anguita

School: University of Ilorin




Department: Engineering

Course Code: ELE342, EEE453, EEE473






Topics in Introduction to Digital Systems Design



Topics: Boolean Algebra, Combinational Logic, Combinational Network Design, Numeral Systems, Binary Arithmetic, sequential networks, flip-flop, Flip-Flop-Based Synchronous Networks, counters, registers, feedback control system, FPGA Design, HDL Design 


















 







Electrical engineering





 Author: Clive Maxfield, John Bird, MA Laughton, Andrew Leven, Ron Schmitt, Keith Sueker, Tim Williams

School: University of Benin




Department: Engineering

Course Code: EEE211






Topics in Electrical engineering



Topics: Electrical engineering, Electric Circuit, resistance, resistivity, series, parallel networks, potential divider, capacitors, inductors, electrostatic field, electric field strength, capacitance, capacitors, electric flux density, permittivity, dielectric strength, inductance, DC circuit theory, Kirchhoff's law, Thevenin's theorem, Norton’s Theorem, Maximum Power Transfer Theorem, alternating voltages, alternating currents, rectification, complex numbers, transient, Laplace Transforms, digital electronics, semiconductors, semiconductor diodes, bipolar junction transistor, Metal-oxide Semiconductor Field-effect Transistors, Gallium Arsenide Semiconductors, Light-emitting Diodes, Analog Electronics, Operational Amplifier, circuit simulation, interfacing, Microcontrollers, Microprocessors, Power Electronics, signals, signal processing, filter design, bandpass filter, notch filter, Switched Capacitor Filter, Monolithic Switched Capacitor Filter, Communications Systems, Analog Modulation Techniques, Digital Modulation Techniques, electromagnetics, Electromagnetic Spectrum, Microwave Techniques, magnetic fields, Electromagnetic Transients, Electromagnetic Interference, Traveling Wave Effects, transformers, Electromagnetic Compatibility 


















 







digital Electronics-Principles,Devices and applications





 Author: Anil Maini

School: Federal University of Technology, Owerri




Department: Science and Technology

Course Code: EEE202, CPT111






Topics in digital Electronics-Principles,Devices and applications



Topics: Number system, binary codes, digital arithmetic, logic gates, logic families, Boolean Algebra, Arithmetic Circuits, Multiplexers, Demultiplexers, Programmable Logic Devices, Flip-Flops, Counters, Register 


















 







A Textbook of Mechatronics





 Author: RK Rajput

School: Federal University of Technology, Owerri




Department: Engineering

Course Code: MCE202






Topics in A Textbook of Mechatronics



Topics: Mechatronics, control systems, microcontroller, electronic devices, semiconductor, diode, transistor, digital electronics, sensors, transducers, strain gauges, load cells, proximity sensors, light sensors, digital optical encoder, signal conditioning, amplification, amplifier, optical amplifier, data acquisition, analog-to-digital converter, digital-to-analog converter, digital signal transmission, microprocessors, microprocessor systems, Intel 8085 microprocessor, system models, mechanical system building blocks, electrical system building blocks, fluid system building blocks, thermal system building blocks, controllers, PID controllers, digital controllers, adaptive control system, programmable logic controllers, actuators, mechanical actuators, electrical actuators, DC motors, single phase motors, three phase induction motors, synchronous motors, hydraulic actuators, pumps, pressure regulator, hydraulic valves, linear actuators, rotary actuators, pneumatic actuators, mechatronic systems, embedded systems, CNC machines, CAD, CAM, Machine structure, drives, spindle, spindle bearings, swarf removal 


















 








Electronic Devices and Circuits





 Author: Lai Kishore

School: Edo University




Department: Engineering

Course Code: EEE312






Topics in Electronic Devices and Circuits



Topics: Electronic Devices, Electron dynamics, CRO, deflection sensitivity, junction diode characteristics, junction diode characteristics, semiconductors, rectifiers, filters, regulators, half-wave rectifier, full wave rectifier, voltage doubler circuits, transistor characteristics, bipolar junction transistors, transistor construction, Ebers-moll equation, Field effect transistor, transistor biasing, transistor stabilization, amplifiers, black box theory, transistor hybrid model, JFET low frequency equivalent circuits, Feedback Amplifiers, Oscillators 


















 







DC machines- DC generators





 Author: Firas Obeidat

School: Federal University of Technology, Owerri




Department: Engineering

Course Code: PSE411






Topics in DC machines- DC generators



Topics: Construction of Simple Loop Generator, Working of Simple Loop Generator, Simple Loop Generator, Separately Excited DC Generator, Self Excited Shunt DC Generator, Self Excited Series DC Generator, Voltage Regulation, Loss in a DC Generator, E.M.F Equation of DC Generator 


















 







Analog And Digital Electronics





 Author: UA Bakshi, AP Godse

School: Federal University of Technology, Owerri




Department: Engineering

Course Code: ECE316, ECE411






Topics in Analog And Digital Electronics



Topics: Analog Electronics, Diode, frequency response, feedback amplifier, oscillators, combinational logic circuits, sequential logic circuits, shift registers, counters, Op-amp applications, operational amplifier, voltage regulator, memories 


















 







Electronics for Embedded Systems





 Author: Ahmet Bindal

School: Federal University of Technology, Owerri




Department: Engineering

Course Code: MCE512, ELE541






Topics in Electronics for Embedded Systems



Topics: passive circuit analysis, Diode, Bipolar Transistor Circuits, MOS Transistors, CMOS Circuits, TTL Logic, CMOS-TTL Interface, sensors, operational amplifiers, amplifier circuits, data converters, front-end electronics, Combinational Logic Circuits, Sequential Logic Circuits, Logic Circuits 


















 








Higher Engineering Mathematics ,Eighth edition





 Author: John Bird

School: Federal University of Technology, Owerri




Department: Engineering

Course Code: ENG307, EN308






Topics in Higher Engineering Mathematics ,Eighth edition



Topics: Algebra, partial fraction, logarithm, exponential function, inequality, arithmetic progression, geometric progression, binomial series, Maclaurin's series, iterative method, binary, octal, hexadecimal, boolean algebra, logic circuits, trigonometry, circle, Trigonometric waveforms, hyperbolic functions, Trigonometric identities, Trigonometric equation, compound angles, irregular area, irregular volume, graph, complex numbers, De Moivre’s theorem, matrix, determinant, vector geometry, vector, scalar product, vector product, differentiation, calculus, integration, differential equation, parametric equations, implicit functions, Logarithmic differentiation, hyperbolic functions, Partial differentiation, Total differential, rate of change, Maxima, minima, saddle point, integral calculus, hyperbolic substitution, trignometric substitution, Integration by parts, Reduction formulae, double integrals, triple integrals, Numerical integration, Homogeneous first-order differential equation, first-order differential equation, differential calculus, Linear first-order differential equation, Numerical methods, power series, Statistics, probability, Mean, median, mode, standard deviation, binomial distribution, Poisson distribution, normal distribution, Linear correlation, Linear regression, Sampling, estimation theories, Significance testing, Chi-square test, distribution-free test, Laplace transform, Inverse Laplace transform, Heaviside function, Fourier series, periodic functions, non-periodic function, even function, odd function, half-range fourier series, harmonic analysis, Z-Transform 


















 







DIRECT CURRENT GENERATORS





 Author: CK Joe-uzuegbu

School: Federal University of Technology, Owerri




Department: Engineering

Course Code: PSE411






Topics in DIRECT CURRENT GENERATORS



Topics: DIRECT CURRENT GENERATORS, Generator, Electromagnetic pole, ARMATURE REACTION, COMPENSATING WINDINGS, INTERPOLES, MOTOR REACTION IN A GENERATOR, ARMATURE LOSSES, Copper Losses, Hysteresis Losses, PRACTICAL DC GENERATOR, GRAMME-RING ARMATURE, DRUM-TYPE ARMATURE, FIELD EXCITATION, Series-Wound Generator, Shunt-Wound Generators, Compound-Wound Generators, GENERATOR CONSTRUCTION, VOLTAGE REGULATION, VOLTAGE CONTROL, Automatic Voltage Control, MULTIPOLE GENERATOR, COMMUTATION, ARMATURE REACTION 


















 







Computer Architecture





 Author: Infomas

School: Federal University of Technology, Minna




Department: Science and Technology

Course Code: CPT214






Topics in Computer Architecture



Topics: Boolean algebra, boolean function, logic gate, combination circuits, minimization of gates, algebraic simplfication, Karnaugh maps, programmable logic array, memory system, memory devices, cache, memory, Mapping, input module, output module, programmed input, programmed output, interrupt-driven input, direct memory access, instruction set, data type, PIPELINING DESIGN TECHNIQUES, Instruction-Level Parallelism 


















 







A Course In Electronics Electrical Measurements And Instrumentation, 4th edition





 Author: JB Gupta, AK Sawhney

School: Federal University of Agriculture, Abeokuta




Department: Engineering

Course Code: ELE201






Topics in A Course In Electronics Electrical Measurements And Instrumentation, 4th edition



Topics: Measurements, Measurement Systems, error, Units, Dimensions, Electrical Circuit Components, Resistors, Inductors, Capacitors, Galvanometers, Analog Ammeter, Voltmeter, power measurement, Wattmeter, energy measurement, Energy Meters, Potentiometers, Inductance, resistance, Capacitance, Cable Faults localization, Magnetic Measurements, High Voltage Measurements, Optoelectronic Measurements, Electronic Instruments, High Frequency Measurements, Cathode Ray Oscilloscope, Signal Generators, Signal Analyzers, Instrumentation Amplifiers, Nonlinear Circuits, Signal Conditioning, Electrical Wave Filters, Number Systems, Logic Gates, Boolean Algebra, Logic Families, Digital Measurement, digital Instruments, Display Devices, Electronic Recording Devices, Transducers, Data Acquisition Systems, Telemetry, Microprocessor Based Measurements 


















 







Practical Electrical Engineering





 Author: Sergey Makarov, Reinhold Ludwig, Stephen Bitar

School: Federal University of Technology, Owerri




Department: Engineering

Course Code: ENG226, EEE301






Topics in Practical Electrical Engineering



Topics: DC Circuits, Operational Amplifier, Nonlinear Passive Circuit Elements, independent sources, dependent sources, time-varying sources, voltmeter, circuit law, network theorem, circuit analysis, power transfer, Operational Amplifier, Amplifier Models, Transient Circuit, Dynamic Circuit Elements, AC Circuits, Steady-State AC Circuit, filter circuit, bode plot, frequency response, Fourier transform, RLC circuit, AC Power, power distribution, transformer, inductor, digital circuit, switching circuit, analog-to-digital conversion, embedded computing, Diode, Transistor Circuits, Bipolar Junction Transistor, BJT Circuits, MOS Field-Effect Transistor, MOSFET 
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Digital Electronics



Year: 2021


School: Air Force Institute of Technology

Department: Engineering

Course Code: ICE327




Topics in Digital Electronics



Topics: Digital electronics, Logic circuit, Logic gate, Binary coded decimal, frequency, duty cycle, gray code, Karnaugh map, BiCMOS integrated circuits, sequential logic circuits, DE Morgan's theorem 










 

Partial automatic labouratory



Year: 2020


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: MCE513




Topics in Partial automatic labouratory



Topics: Partial automatic laboratory, Programmable Logic Controller internal architecture, Programmable Logic Controller address bus, Programmable Logic Controller input processing, Programmable Logic Controller output processing, Programmable Logic Controller output channels, Programmable Logic Controller program scan, latching, latched circuits, reed switch, incremental shaft encoder, photoelectric transmissive switch, diaphragm pressure switch, field bus, OSI model, repeater, bridge, router, SCADA system, SCADA architecture, batch mixing system 










 

Data communications



Year: 2020


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: COE513




Topics in Data communications



Topics: Data communication, fibre optic cable, communication protocol, ping signal, TCP sliding window, packet tracer, NVRAM, data communication network, packer-switching, TRACERT, switches, routers, LAN topologies, circuit switching, packet switching, IP address, MAC address, backbone network, dedicated virtual private network, asymmetrical internet access, symmetrical internet access, broadband access 










 

APPLIED ELECTRONICS-2014,2017,2018



Year: 2018


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: ECE316




Topics in APPLIED ELECTRONICS-2014,2017,2018



Topics: snubber network, thyristor, flip flop, oscillation, Counter, BCD, transistor, Piezoelectric effect, amplifier 










 

DIGITAL SYSTEMS AND PLCs



Year: 2018


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: MCE409




Topics in DIGITAL SYSTEMS AND PLCs



Topics: logic gate, karnaugh map, sequential logic system, seven segment display, JK flip flos, programmable logic controller, digital coding system 










 

Semiconductor devices technology



Year: 2020


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: ECE405




Topics in Semiconductor devices technology



Topics: Semiconductor devices technology, VLSI fabrication oxidation process, IC fabrication process, Fick's law, Epitaxial layer growth, metallization, IC manufacturing, Czochralski crystals, energy band diagram, Fermi level, valence bands, conductor band, photolithography, forbidden energy gap, intrinsic semiconductor, extrinsic semiconductor, Intel Pentium microprocessor, Ion implantation 










 

COMPUTER ORGANIZATION AND ARCHITECTURE-TEST AND EXAM-2019



Year: 2019


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: EEE311




Topics in COMPUTER ORGANIZATION AND ARCHITECTURE-TEST AND EXAM-2019



Topics: ROM, decoder, RAM, storage devices, fixed point, floating point, stored program concept, Vonn neumann, control unit, multiprocessor, bus, sequential access memory, SRAM, DRAM, ALU 










 

Petroleum production engineering 1



Year: 2019


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: PET306




Topics in Petroleum production engineering 1



Topics: Petroleum production engineering, critical point, cricondentherm, cricodenbar, retrograde condensation, dry gas reservoir, wet gas reservoir, bubble point curve, dew point curve, Gas condensate, Standing-Katz solutions, constant composition expansion test, differential liberation experiment, isothermal compressibility, Bubble point pressure, gas solubility, crude oil viscosity, crude oil density, bottomhole completion, Darcy's law, oil production 










 

Basic Electrical Engineering 2014-2019



Year: 2019


School: University of Nigeria, Nsukka

Department: Engineering

Course Code: EEE211




Topics in Basic Electrical Engineering 2014-2019



Topics: Electrical Engineering, electric field, magnetic circuits, transformers, circuit analysis, Thevenin's theorem, Kirchoff's law, nodal analysis, mesh analysis 










 

Control engineering 1



Year: 2020


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: MCE401




Topics in Control engineering 1



Topics: Control engineering, open loop control system, closed loop control system, close loop transfer function, feedback control system, transfer function, open-loop transfer function, root locus, stability, analog computer, digital computer, analog computing, digital computing, analog signals, ODE linear, linear first-order differential equation, DC bias voltage, DC bias circuit, Emitter-stabilized bias circuit 










 

High voltage direct current transmission



Year: 2019


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: PSE510




Topics in High voltage direct current transmission



Topics: High voltage direct current transmission, Homopolar high voltage DC, Back-to-back HVDC scheme, HVDC Thyristor valves, converter transformer, power transformer, AC harmonic filters, HVDC transmission configurations, Graetz bridge converter 










 

Applied electronics-2012,2013



Year: 2013


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: ECE 316




Topics in Applied electronics-2012,2013



Topics: snubber network, SCR, electrostatic discharge, CMOS, MOD, flip flop, oscillator, multivibrator, op-amp 










 

Electromagnets of machines



Year: 2019


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: PSE516




Topics in Electromagnets of machines



Topics: Machines electromagnets, electromagnetic relay, doubly excited magnetic field system, coupling field reaction, singly excited magnetic field system, electromechanical energy conversion, coil self inductance 










 

Communication 1



Year: 2020


School: Federal University of Technology, Owerri

Department: Engineering

Course Code: COE411




Topics in Communication 1



Topics: Communication, source coding, channel coding, parity checker, communication engineering, Huffman coding, sine wave, arbitrary waveform, frequency deviation, sampling theorem, coding, Carlon's rule, signal to noise ratio, Nyquist sampling theorem, root mean square quantization noise voltage 
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Mathematics (JAMB)





School: WAEC, JAMB & POST UTME

Department: 

Course Code: JAMB




Topics in Mathematics (JAMB)



Topics: Mathematics, JAMB, Logarithm, standard form, permutation, combination, number system, set, ratio, indices, factorization, inequality 










 

Biology (JAMB)





School: WAEC, JAMB & POST UTME

Department: 

Course Code: JAMB




Topics in Biology (JAMB)



Topics: JAMB, UTME, biology, Plant cell, fern, plant biology, nutrition, circulatory system, osmoregulation, ecology, variation, hereditary, gene, chromosome, evolution 
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