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Q 1. What exactly is a computer, and what are its four main functions?

A computer is a data processing device that performs four major functions: 
1. It gathers data, or allows users to input data.  
2. It processes that data into information.  
3. It outputs data and information.  
4. It stores data and information.  

Q2. What is the difference between data and information?

data is a representation of a fact, a figure, or an idea. Data can be a number, a word, a picture, or even a recording of sound. 

Information is data that has been organized or presented in a meaningful fashion.


Q3. What are bits and bytes, and how are they measured?

binary language, consists of just two digits: 0 and 1. Every- thing a computer does, such as processing data or printing a report, is broken down into a series of 0s and 1s. 
Each 0 and 1 is a binary digit, or bit for short. 
Eight binary digits (or bits) combine to create one byte.

Q4.What devices do I use to get data into the computer?

Input Devices 
An input device enables you to enter data into the computer. 
The most common input devices are the keyboard and the mouse. 
A keyboard is used to enter typed data and commands.
A mouse is used to enter user responses and commands. 
There are other input devices as well.
 Microphones input sounds
 scanners and digital cameras input nondigital text and 
digital images, respectively.
 A stylus is an input 
device that looks like a skinny pen but has no ink. You use it like a 
mouse or pen to tap commands 
or draw on a screen. 








4. What devices do I use to get data into the computer? 

Output Devices 
An output device enables you to send processed data out of your computer in the form of text, pictures, sounds, or video. 
One common output device is a monitor (sometimes referred to as a display screen), which displays text, graphics, and video as soft copies (copies you can see only on screen). 
Another common output device is the printer, which creates hard copies (copies you can touch) of text and graphics. Speakers and earphones (or earbuds) are the output devices for sound. 

Monitors 
What are the different types of monitors?
 The most common type of monitor is a liquid crystal display (LCD).
An LCD monitor, also called a flat-panel monitor, is light and energy efficient. 
LCD monitors have replaced the cathode ray tube (CRT) monitor. CRT monitors are difficult to replace because they have become legacy technology, although legacy technology may still be functional, it is quickly being replaced by newer technological advances. 
How do monitors work? Monitor screens are grids made up of millions of tiny dots, each of which is called a pixel. Illuminated pixels create the images you see on your monitor. Each pixel is actually comprised of three sub pixels of red, blue, and green, and some newer TVs on the market have added a fourth color: yellow. LCD monitors are made of two or more sheets of material filled with a liquid crystal solution. A fluorescent panel at the back of the LCD monitor generates light waves. When electric current passes through the liquid crystal solution, the crystals move around and either block the fluorescent light or let the light shine through. This blocking or passing of light by the crystals causes images to form on the screen. The various combinations of red, blue, and green make up the components of color we see on our monitors. 

What factors affect the quality of an LCD monitor? 
When choosing an LCD monitor, there are several factors to consider, such as aspect ratio and resolution. The aspect ratio is the width-to-height proportion of a monitor. Traditionally, aspect ratios have been 4:3, but newer monitors are available with an aspect ratio of 16:9 or 16:10. The screen resolution, or the clearness or sharpness of the image, reflects the number of pixels on the screen. An LCD monitor may have a native (or maximum) resolution of 1,600 1,200, meaning it contains 1,600 vertical columns with 1,200 pixels in each column. The higher the resolution, the sharper and clearer the image will be, but generally the resolution of an LCD monitor is dictated by the screen size and aspect ratio. Although you can change the resolution of an LCD monitor beyond its native resolution, the images will become distorted. Generally, you should select a monitor with the highest resolution available for the screen size (measured in inches). 
Other factors to consider when judging the quality of an LCD monitor include the following: 
• Contrast ratio: This is a measure of the difference in light intensity between the brightest white and the darkest black that the monitor can produce. If the contrast ratio is too low, colors tend to fade when you adjust the brightness to a high or low setting. A contrast ratio between 400:1 and 1,000:1 is preferable. Some monitors may sport a dynamic contrast ratio that may be 10,000:1 or 50,000:1. This measurement is taken when the backlight is turned off completely; normal contrast ratio measurements have the backlight dimmed to its lowest setting but not completely off. Unfortunately, in normal use, the backlight is not turned off, so the dynamic contrast ratio is not a relevant measure, unless you are using an LED monitor. 
• Viewing angle: An LCD’s viewing angle, which is measured in degrees, tells how far you can move to the side of (or above or below) the monitor before the image quality degrades to unacceptable levels. For monitors that measure 17 inches or more, a viewing angle of at least 150 degrees is usually recommended. 
• Brightness: Measured as candelas per square meter (cd/m2) or nits, brightness is a measure of the greatest amount of light showing when the monitor is dis- playing pure white. A brightness level of 300cd/m2 or greater is recommended. 
• Response time: This is the measurement (in milliseconds) of the time it takes for a pixel to change color. A lower response time value means faster transitions; therefore, moving images will appear less jerky on the monitor. 
Is a bigger screen size always better? The bigger the monitor, the more you can display, and depending on what you want to display, size may matter. In general, the larger the panel, the larger number of pixels it can display. For example, a 21-inch monitor will typically be able to display 1680 1050 pixels, while a 19-inch monitor may only be able to display 1440 900 or 1280 1024. If you watch many high- definition movies on your monitor, you will need a monitor with at least the 1920 1080 resolution required to display HD-DVDs and Blu-ray movies. Larger screens can also allow you to view multiple documents or Web pages at the same time, creating the effect of using two separate monitors side by side. Again, be mindful of cost. Buying two smaller monitors might be cheaper than buying one large monitor. For either option—a big screen or two screens—you should check that your computer has a special adapter card to support these video display devices. 
What other features should I look for in an LCD monitor? 
Some monitors, especially those on notebook computers, come with convenient built-in features such as speakers, webcams, and microphones. A built-in multiformat card reader is convenient to display images directly on the monitor or to download pictures quickly from a cam- era memory card to the PC. Another nice feature to look for in a desktop LCD monitor is a built-in USB port. This will enable you to connect extra peripherals easily without reaching around the back of the PC. 
How do I show output to a large group of people? Crowding large groups of people around your computer isn’t practical. However, it is possible to use a projector, a device that can project images from your computer onto a wall or viewing screen (see Figure 2.22). Projectors are commonly used in business and education settings such as conference rooms and class- rooms. These projectors are small and light- weight, and some, like the 3M MPro 150, are small enough to fit into the palm of your hand! These portable projectors are ideal for businesspeople that have to make presentations at client locations. Entertainment projec- tors, such as the Wonderwall, include stereo speakers and an array of multimedia connectors, making them a good option for use in the home to display TV programs, DVDs, digital images, or video games in a large format. 


Printers 
What are the different types of printers?
 There are two primary categories of printers: inkjet and laser, both of which are considered nonimpact printers. 
A nonimpact printer sprays ink or uses laser beams to transfer marks onto the paper. Today, nonimpact printers have replaced impact printers almost entirely. An impact printer has tiny hammer like keys that strike the paper through an inked ribbon, making marks on the paper. The most common impact printer is the dot-matrix printer. The only place you may see a dot-matrix printer is at a company that still uses them to print multipart forms. For most users, dot-matrix printers are truly legacy technology. 
What are the advantages of inkjet printers? An inkjet printer is the standard type of printer found in most homes. Inkjet printers are popular because they are affordable and produce high-quality color printouts quickly and quietly. Inkjet printers work by spraying tiny drops of ink onto paper and are great for printing black-and-white text as well as color images. In fact, when loaded with the right paper, higher-end inkjet printers can print images that look like professional- quality photos. One thing to consider when buying an inkjet printer is the type and cost of the ink cartridges the printer needs. Some printers use two cartridges: black and color. Other printers use four or more cartridges, typically black, magenta, cyan, and yellow. Often the cost of buying replacement cartridges is more than that of a brand-new printer! Depending on how frequently you print, you might want to consider a laser printer.
Why would I  want a laser printer? 
Laser printers are most often used in office or classroom settings because they have a faster printing speed than inkjet printers and produce higher- quality printouts. A laser printer uses laser beams and static electricity to deliver toner (similar to ink) onto the correct areas of the page. Heat is used to fuse the toner to the page, making the image permanent. In the past, laser printers generally were not found in the home be- cause of their high purchase price and because they did not produce great color images. Recently, however, the quality has improved and the price of color laser printers has fallen dramatically, making them highly price competitive with high-end inkjet printers. When you include the price of ink or toner in the overall cost, laser printers can be more economical than inkjets. 
What kind of printer can I take with me? Although some inkjet printers are small enough to carry with you, you may want to consider a printer designed for portability for added mobility and flexibility. Portable printers are often compact enough to fit in a briefcase, are lightweight, and sometimes run on battery power instead of AC power. 
Are there wire- less printers? 
One reason you may have bought a notebook was to be able to use a computer without the restriction of wires. Wireless printing offers you the same freedom. In addition, wireless printers allow several people to print to the same printer from different places. There are two different types of wireless printers: WiFi and Bluetooth. Both WiFi and Bluetooth printers have a range of up to approximately 300 feet. WiFi, however, sends data more quickly than Bluetooth. If your printer is not Blue- tooth enabled, you can add Bluetooth by plugging a Bluetooth adapter into a USB port. This lets you take advantage of a great printing solution for photos stored on your cell phone or any other Bluetooth-enabled portable device. 
Are there any other types of specialty printers? An all-in-one printer is a device that combines the functions of a printer, scanner, copier, and fax into one machine. Popular for their space-saving convenience, all-in-one printers can use either inkjet or laser technology. A plotter is an- other type of printer. Plotters produce over- size pictures that require the drawing of precise and continuous lines, such as maps, detailed images, and architectural plans. Plotters use a computer-controlled pen that provides a greater level of precision than the series of dots that laser or inkjet printers are capable of making. 
A thermal printer, is another kind of specialty printer. These printers work either by melting wax-based ink onto ordinary paper (a process called thermal wax transfer printing), or by burning dots onto specially coated paper (a process called direct thermal printing). They are used in stores to print receipts and in airports for electronic ticketing, among other places. Thermal printers are also emerging as a popular technology for mobile and portable printing in conjunction with smartphones and similar devices. Many models, such as the printers that car rental agencies use to give you an instant receipt when you drop off your rental car, feature wireless infrared technology for complete portability. 
How do I select the best printer? There is a printer for every printing need. First, you need to decide what your primary printing need is. If you will use your printer mostly to print digital images, then you will want to select a photo printer. If not, then a general- purpose printer will be a better choice. General-purpose printers have a finer, faster text output, whereas photo printers have a more distinctive color output. It’s also important to determine whether you want just a printer or a device that prints and scans, copies, or faxes (an all-in-one). In addition, you should decide whether you want an inkjet or laser printer, and whether or not you want to print wirelessly. Once you have narrowed down the type of printer you want, the following criteria will help you determine the best model to meet your needs. 
• Speed: A printer’s speed determines how many pages it can print per minute. Print speed is expressed as pages per minute or ppm. The speed of inkjet printers has improved over the years, and many inkjet printers now print as fast as laser printers. Printing speeds vary by model and range from 8 ppm 
to 38 ppm for both laser and inkjet printers. Text documents printed in black and white print faster than documents printed in color. 
• Resolution: A printer’s resolution (printed image clarity) is measured in dots per inch (dpi), which is the number of dots of ink in a one-inch line. The higher the dpi, the greater the level of detail and quality of the image. You’ll sometimes see dpi represented as a horizontal number multiplied by a vertical number, such as 600 600, but you may also see the same resolution simply stated as 600 dpi. For general-purpose printing, 1,200 dpi is sufficient. For printing photos, 4,800 dpi is better. The dpi for professional photo-quality printers is twice that. 
• Color output: If you’re using an inkjet printer to print color images, buy a four- color printer (cyan, magenta, yellow, and black) or a six-color one (four-color plus light cyan and light magenta) for the highest-quality output. Although some printers come with a single ink cartridge for all colors and others have two ink cartridges (one for black and one for color), the best setup is to have an individual ink cartridge for each color so you can replace only the specific color cartridge that is empty. Color laser printers have four separate toner cartridges (black, cyan, magenta, and yellow), and the toner is blended in various quantities to produce the entire color spectrum. 
• Use and cost of the printer: If you will be printing mostly black-and-white, text-based documents or will be sharing your printer with others, then a black- and-white laser printer is best because of its printing speed and overall econ- omy for volume printing. If you’re plan- ning to print color photos and graphics, then an inkjet printer or color laser printer is a must, even though the cost per page will be higher. Keep in mind a printer’s reported duty cycle. A duty cycle is a manufacturer’s figure that refers to how long a machine can keep operating before it needs a rest, or what percentage of the time it’s designed to be in use. For a printer, the duty cycle generally refers to the number of printed pages the printer can reliably produce on a monthly basis. If you buy a printer with a duty cycle of 1,000 copies per month, and you generally only print 100 copies a month, then you will have over purchased. Alternatively, exceeding the duty cycle estimates might lead to printer malfunctions. 
• Cost of consumables: You should care- fully investigate the cost of consumables (such as printer cartridges and paper) for any printer you are considering purchasing because the cost of inkjet cartridges often can exceed the cost of the actual printer when purchased on sale. Reviews in consumer magazines such as PC World and Consumer Reports can help you evaluate the overall cost of producing documents with a particular printer. 
Sound Output 
What are the output devices for sound? Most computers include inexpensive speakers. A speaker is an output device for sound. These speakers are sufficient to play the standard audio clips you find on the Web and usually enable you to participate in videoconferencing or phone calls made over the Internet. However, if you plan to digitally edit audio files or are particular about how your music sounds, then you may want to upgrade to a more sophisticated speaker system, such as one that includes subwoofers (special speakers that produce only low bass sounds) and surround-sound speakers. A surround-sound speaker is a system of speakers and audio processing that envelops the listener in a full 360-degree field of sound. Wireless speaker systems are available now to help you avoid cluttering up your rooms with speaker wire. We discuss surround sound in more detail in Chapter 6. 
If you work in close proximity to other employees or travel with a notebook, then you may need to use headphones or ear- buds for your sound output to avoid distracting other people. Both devices will plug into the same jack on the computer that speakers connect to, so using them with a computer is easy. Studies of users of portable media players have shown that hearing might be damaged by excessive volume, especially when using earbuds, because they fit into the ear canals. Exercise caution when using these devices. 

Q6. What’s on the motherboard? 
Recall that the motherboard is the main circuit board that contains the set of chips that powers the system, including the central processing unit (CPU). The motherboard also houses ROM, RAM, and cache, the chips that provide the short-term memory for the computer. The motherboard also includes slots for expansion cards (or adapter cards), which are circuit boards that provide additional functionality. Typical expansion cards found in the system unit are the sound and video cards. A sound card provides a connection for the speakers and micro- phone, whereas a video card provides a connection for the monitor. Many low-end computer models have video and sound capabilities integrated into their motherboards. High-end models use expansion cards to provide video and sound capabilities. Other expansion cards provide a means for network and Internet connections. These include the modem card, which provides the computer with a connection to the Internet via a traditional phone line, and a network interface card (NIC), which enables your computer to connect with other computers or to a cable modem to facilitate a high-speed Internet connection. Lastly, some expansion cards provide additional USB and FireWire ports. 

7. Where are information and programs stored?
Storing Data and Information 
Earlier we characterized RAM as temporary or volatile memory because the entire contents of RAM are erased when you turn off the computer. Thus, if you permanently want to save the files you’re working on, as well as your music, digital images, and any software applications you use, you need to store them in a different location than RAM. To save data permanently, you need to save it to the hard drive or to another permanent storage device such as a CD, DVD, or flash drive. Each of these permanent storage devices is located in your desktop or notebook computer in a space called a drive bay (see Figure 2.31). There are two kinds of drive bays—internal and external—as described below: 
• Internal drive bays cannot be seen or accessed from outside the system unit. Generally, internal drive bays are reserved for internal hard drives. An internal hard drive usually holds all permanently stored programs and data. 
• External drive bays can be seen and accessed from outside the system unit. External drive bays house CD and DVD drives, for example. On desktop computers, sometimes there are empty external drive bays that can be used to install additional drives. These extra spaces are covered by a faceplate on the front panel. Notebook computers generally do not give you the ability to add additional drives. Such expansion is done by attaching an external drive to the computer through a USB port. 
You may occasionally see a PC that still has a bay for a floppy disk drive, which reads and writes to easily transportable floppy disks that hold a limited amount of data (1.44 MB). Some computers also feature what’s called a Zip disk drive, which resembles a floppy disk drive but has a slightly wider opening. Zip disks work just like standard floppy disks but can carry much more data (up to 750 MB). These storage devices are legacy technologies and are not found on new computers. 
Hard Drives 
Which storage device holds the most data? The hard drive is your computer’s primary device for permanent storage of software and documents. The hard drive is a nonvolatile storage device, meaning it holds the data and instructions your computer needs permanently, even after the computer is turned off. Today’s internal hard drives, with capacities of as much as 3.5 terabyte (TB), can hold more data than would fit in the books in a school’s library. 
Are all hard drives located inside the system? Because the hard drive stores all of the computer’s data and pro- grams, special measures are taken to protect the hard drive from any possible damage. Unlike other storage devices on the computer, the hard drive is enclosed in a case and is not accessible from the outside of the system unit. If you need a more portable solution, external hard drives are readily available. An external hard drive is essentially like an internal hard drive. However, it has been made portable by making it small and light- weight and enclosing it in a protective case. Some external hard drives, which are small enough to fit into your pocket, have storage capacities of 1 or 2 TB (or larger). An external hard drive is often used to back up (make a copy of) data that is contained on an internal hard drive in case a problem develops with the internal hard drive and data needs to be recovered. 

Optical Storage 
What other kinds of storage devices are available? Internal hard drives are used to store your data, files, and installed software programs. Hard drives store their data on magnetized platters. Also included on most desktop and notebook computers is at least one optical drive that can read from and maybe even write to CDs, DVDs, or Blu-ray discs. Data is saved to a compact disc (CD), digital video (or versatile) disc (DVD), or Blu-ray disc (BD) as tiny pits that are burned into the disc by a high-speed laser. CDs were initially created to store audio files. DVDs are the same size and shape as CDs but can hold more data. DVDs that store data on just one side and in one layer can store about seven times more data. If you’re looking for more storage capacity, a double-sided/single-layer DVD is the next step. These discs have up to 8.5 GB of storage, and a double-sided/double-layer DVD can store nearly 16 GB of data. What if you want even more storage capacity? Blu-ray is the latest incarnation of optical storage to hit the market. Blu-ray discs, which are similar in size and shape to CDs and DVDs, can hold as much as 50 GB of data— enough to hold approximately 4.5 hours of movies in the high-definition (HD) digital format that has become so popular. Many systems are now available with BD-ROM drives and even Blu-ray burners. External BD drives are an- other inexpensive way to add HD storage capacity to your system. 
Flash Storage 
A flash drive, sometimes referred to as a jump drive, USB drive, or thumb drive, is a way of storing portable data. Flash drives plug into USB ports. These devices originally were more or less the size of a thumb, but now they vary in size and are often combined with other devices such as pens or pocketknives (see Figure 2.33). Despite their diminutive size, flash drives have significant storage capacity—currently as much as 256 GB. 
Several manufacturers now also include slots on the front of the system unit in which you can insert a portable flash memory card such as a Memory Stick or CompactFlash card. Many notebooks also include slots for flash memory cards in the sides. Flash memory cards let you transfer digital data be- tween your computer and devices such as digital cameras, PDAs, smartphones, video cameras, and printers. Although incredibly small—some are just the size of a postage stamp—these memory cards have capacities that exceed the capacity of a DVD. We discuss flash memory in more detail in Chapter 8. 
Some hard drives are also based on flash memory. A solid state drive (SSD) does not have any spinning platters or motors, so they are more efficient, run with no noise, emit very little heat, and require very little power. 

Q8. How are devices connected to the computer?

What is the most common way to connect devices to a computer? A universal serial bus (USB) port is now the most common port type used to connect input and output devices to the computer. This is mainly because of a USB port’s ability to transfer data quickly. USB 2.0 ports (see Figure 2.36) are the current standard and transfer data at 480 megabits per second (Mbps), approximately 40 times faster than the original USB ports. USB ports can connect a wide variety of peripherals to the computer, including keyboards, printers, mice, smartphones, external hard drives, flash drives, and digital cameras. The new USB 3.0 standard provides transfer speeds of 4.8 Gbps, which is 10 times the speed of USB 2.0. USB 3.0 should quickly become the port of choice. 
A traditional serial port sends data one bit (piece of data) at a time. Serial ports were often used to connect modems (devices used to transmit data over telecommunications lines) to the computer. Sending data one bit at a time was a slow way to communicate. A parallel port could send data between devices in groups of bits at speeds of 500 Kbps and was much faster than traditional serial ports. Parallel ports were often used to connect printers to computers. The speed advantage offered by USB ports has made serial and parallel ports legacy technology. 
































 














