




























Q. 7(A) 
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Q.8(a)  

Filters in signal processing are used to selectively allow or reject specific frequency components 

of a signal based on their application. An ideal low-pass filter (LPF) passes all frequencies below 

a cutoff frequency fc and completely attenuates higher frequencies, while an ideal high-pass filter 

(HPF) does the opposite by blocking low frequencies and passing higher ones. A band-pass filter 

(BPF) allows only a specific range of frequencies between two cutoff limits f1 and f2, whereas a 

band-stop (notch) filter rejects frequencies within that band and passes all others. An all-pass filter 

permits all frequency components with equal magnitude but alters their phase response. In ideal 

conditions, these filters have perfectly flat passbands, zero transition width, and infinite attenuation 

in the stopband, resulting in a rectangular frequency response. However, such ideal filters are not 

physically realizable because they require non-causal, infinite impulse responses, so practical 

filters approximate these characteristics with finite transition bands and some ripple. 
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Q9.(B)





Q. 10 (B) 

 

 

Design: 

• An Insulated Gate Bipolar Transistor (IGBT) is a semiconductor device commonly used in 

power electronics. 

•  It combines the characteristics of two types of transistors: the MOSFET (Metal-Oxide-

Semiconductor Field-Effect Transistor) and the BJT (Bipolar Junction Transistor).  

• The IGBT is designed to handle high voltage and high current while offering the fast 

switching capabilities of MOSFETs and the low conduction loss of BJTs. 

Advantages of IGBT: 

• High Efficiency: Low conduction losses combined with the ability to switch at moderate 

speeds allow for efficient power conversion. 

• Compactness: IGBTs can handle large amounts of power in a relatively small package. 

• Durability: They can operate at high temperatures and handle significant electrical stresses. 

 


