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USE SEPARA TE SCRIPTS FOR EACH SECTION

SECTION -A
There are FOUR questions in this section. Answer any THREE.

1. (a) Consider a character string having two words separated by a space. User will

always given this type of character string as input and you will have to take this input
as one single character string. Now using pointer arithmetic, you have to reverse

each of the words separately keeping the space in its place. (20)
Constraints: You must have to use pointer arithmetic. You can't use any additional

array. You can't use any library function except the library functions used for
input/output purpose (printf, scanf, puts, gets etc.).

Write the full code.

Sample input Corresponding output(s)

hello world oLLeh dlrow

I can I nac

(b) Using pointer arithmetic, write a C program which will convert an uppercase

letter to its corresponding lowercase letter and a lowercase letter to its corresponding
uppercase letter of a character string except for the vowels and non-alphabetic

characters (any character which is not a letter). That means the program keeps vowels

and non-alphabetic characters as it is, and convert the consonants only. (15)
Constraints: You must have to use pointer arithmetic. You can't use any additional
array. You can't use any library function except the library functions used for

input/ouput purpose (printf, scanf, puts, gets etc.)

Sample input Corresponding output(s)

Hello! 123@ wOrld% hello! 123@WORLD%

PrograMMing! pRoGRammiNG!

2. (a) See the following C code fragment:

#include<stdio.h>
int main ()
{

double arr[50]i
int x, ii
scanf("%d",&x) i

for(i=Oii<Xii++)
scanf (''%If'',&arr [i]) i

sortArray(arr,x)i
for(i=Oi<Xii++)

printf (''%If'',arr [i]) i

return Oi

Contd P12.:.

(12)



=2=
CSE 281
Contd ... Q. No. 2(a)

Implement the sortArray function which takes the base address of an array of

double numbers as the first argument and the number of elements of that array as the

second argument, and sort the array in increasing order.

Constraints: You can't use any additional array. You can't use any library function.

N.B.: Just write the full function definition. You don't have to write the prototype.

(b) Implement the following power function which will return xY where (x>=O and

y>=O). (12)
int power (int x, int y);

Constraints: You can't use any library function.

(c) Using pointer arithmetic, implement the following function which will return the

length of a character string pointed to by the character pointer p. (11)
int stringLength(char *p);

Constraints: You must have to use pointer arithmetic. You can't use any additional

array. You can't use any library function.

(12)
3. (a) What are the differences between "call by value" and "call by reference"? Explain

with example code fragments.

(b) Write down the difference(s) between *++p and ++ (*p),where p is an integer
pointer. (8)
(c) Write the following Decimal ToOctal function which works as a decimal to

octal converter. Both the decimal number and its octal form should be in integer. (15)
int Decem~lToOctal(int number);

For example, if the number is 61 in its decimal form, then the function will return

integer value 75.

Constraint: You can't use any library function.

4. (a) Suppose, you have a file named "inputtxt" from where you will take your input and

a file named "outputtxt" where you will write your output. In the input file, every line

contains an integer number. Read an integer number from the input file and if it is non-

negative (positive or zero), then write it to the output file. Do this for all the integer

numbers of the input file.

Write the full C program. One example scenario is given below:

Data of a sample input file Data of corresponding output file

10 10
-7 0
0 20
20 15
15 11
-1
11

Contd ..... : .... P/3
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(b) Briefly describe the features of the object oriented programming.

(c) Using recursive function, write a C program which will take an integer number

and return the summation of the squares of the digits, that is,

(digitlY + (digit 2)2 + (digit3? + ...

For example, if the number is 302, then digitI =2 (digitI is the rightmost digit),

digit2=0 and digit3=3. So, the result will be 13.

Constraints: You must have to write recursive function. You can't use any global

variable. You can't use any library function except the library functions used for

input/output purpose (printf, scanf, puts, gets etc.).

Sample input Corresponding output(s)

1605 62

5 25

SECTION-B

There are FOUR questions in this section. Answer any THREE.

All the questions in this section are related with C programming language.

(8)

(15)

5. (a) Write a C program to calculate the following series up to n terms.

1+23 +34 +45 + ...

(b) Given a positive integer N, write a C program to find the following:

(i) the ratio between the sum of the digits in N and the number of digits in N

(ii) the difference between the maximum and the minimum digit ofN

For an example, ifn = 1537, then the ratio = (1+5+3+7)/4 = 4 and the difference =
(7-1) = 6.

(c) What will be the output of the following code segment?

for (i = 1; i<=2; i++)

for (j=l; j<=3; j++)

for (k=O; k<=2; k++)
printf ("*");

printf (" ");

printf("\n") ;

Contd P/4
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(15)

(8)



•
•

=4=

CSE 281

6. (a) Write a C program that finds the mode of an integer array A having N elements.
The mode is the value that occurs most often in a set of data. You need to print any
single mode ifthere are multiple modes. For example: the mod of A [] = {I, 3, 7, 6, 6,

6,7,6,17,12, 17} is 6.
(b) Given an integer N, write a C program to create a pyramid of odd numbers. Here N

indicates the number of rows you need to print.

Examples:

0=2 0=3
1 1

3 5 7 3 5 7
9 11 13 15 17

(12)

(15)

(c) Write a C program to find the least common multiple (LCM) of two positive

integers m and n. (8)

7. (a) Given a string str with length len, and two integers m and n, write a C program to
delete all the characters from str(m] to str(n]. Assume that m<len and n<len. You

cannot use any string other than the given string str.

Examples:
str = "abcdefg" str = "abcdefg" str = "abcdefg"
m = 2, n = 4 .m = 0, n= 3 m=4,n=6
str after deletion: "abfg" str after deletion: "efg" str after deletion: "abcd"

(12)

(15)

(12)
8.

(b) Given an array of positive integers, write a C program to sort only the odd numbers
in ascending (increasing) order while leaving the positions of the even numbers
unchanged. For an example, if A = {20, 11,6,7,3,2, I}, then the sorted array A

would be {20, 1,6,3,7,2, ll}. (15)
(c) Write short notes on (i) data types, (ii) variable, (iii) key words. (8)

(a) Given a string str, write a C program to determine whether str has "BME" as a

substring. For an example, "abcBMEdef' has "BME" as a substring.
(b) A square matrix is called "special" if all the elements of the two diagonals (one
frqm the top left corner to the bottom right corner and another from the top right to the
bottom left corner) are fours and other elements are zeros. Write a C program to
determine whether a given square matrix A with N rows and N columns is a special

matrix. Following is an example of a special matrix

40004
040.4 0
00400
04040
40004

(c) Write a C program to find out maximum and minimum of 4 integers (W, X, Y and

Z) without using any array. (8)

"
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USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION -A

There are FOUR questions in this section. Answer any THREE.

(a)

1. (a) Find the differential equation by eliminating arbitrary constants a and b from the.

equation y = ae3x + be-2x .

(b) Solve the following equations:

(i) (4x-y+7)dx-(2x+y-l)dy=0

(ii) (2'[;;; - y)dx - xdy = 0 .

2. (a) Solve: x(l- x2 ): + y(2x2 -1)= ax3

(b) Solve: (3x2y4 + 2xy)dx + (2x3i -x2 )dy = 0

(c) The number of bacteria in a yeast culture grows at a rate which is proportional to

the number present. If the population of a colony of yeast bacteria triples in 1 hour,

find the number of bacteria which will be present at the end of 6 hours.

3. Solve the following higher order differential equations:

d
2
y _6dy +13y=e3xsin2x

dx2 dx

(10)

(15)

(10)

(12)

(12)

(11)

(11)

(b)

(c) d2 d
x2 ----f -x dxY+4y = x2 sin(iogx)

dx

(12)

(12)

4. (a) Solve the following differential equation by the method of factorization of operator (13)

d2y dy
(x+3) dx2 -(2x+7)dx +2y=(x+3)2ex

(b) Solve:

(c) Solve: d2y (dy)2 _ dy
y 2+dx -d'dx x

Contd ..... : .... P/2
"
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SECTION-B

There are FOUR questions in this section. Answer any THREE.

5.

6.

Define ordinary point and singular point of the second order differential equation

d2y dy
-' -2 + p(x )-d + Q(x)y = 0
dx x.

Solve completely in series the differential equation x2 d
2
y + x dy + (x2 - n2 )y = 0

dx2 dx

taking 2n as non integral by Frobenius method.

(a) Construct a partial differential equation of the lowest order from the equation

e(tan x + sin -1 y -log z, eX - sec y + z3)= 0 by eliminating e.

(35)

~

~f'1,

,.'

(12)

(b) Solve:

(i) dx dy dz (8)-=-=-xz yz xy

(ii) pcos(x+ y)+ qsin(x+ y) =z . (15)

7. (a) Solve pz = 1+ q2 by suitable substitution for p and q. Also find the singular

8.

solution if exists.

(b) Deduce Charpit's equations and find the complete solution of

2zx - px2 - 2qxy + pq = 0

Solve the following higher order PDE's

(a) (D; - 5DxDy + 6D;)z = e2x+3y x2y2

[Symbols have their usual significances]

(14)

(21)

(10)

(15)

(10)
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SECTION -A

There are FOUR questions in this section. Answer any THREE.

1. (a) A therapist applies on the forearm a lateral force of 80 Nat 25 cm from the elbow,

as illustrated in Figure for Q. 1(a). The biceps is inserted in the radius at an angle of

90° and at a distance of 3 cm from the elbow. Determine the magnitude of the force on

the biceps and the intensity of the reaction force exerted by the humerus on the ulna.

Classify the type oflever.~~~~--------- (15)

Figure fot Q. lea)
I

I
(b) Why is it important to have access ramps in the hospitals? Figure for Q. l(b)

represents situation in which simple machines based on inclined planes are employed.

Determine action force and the mechanical advantage of the system. (15)

4m
Figure for Q. l(b)

(c) Define non-linear elastic behavior of material.

3m

(5)

2. (a) Consider the femur of an adult male. Its dimensions are: length = 50 cm, radius =

1.5 cm and the radius of the internal part that contains the bone marrow = 0.4 em.

Contd P/2
•
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Consider that the total body weight of a person is 700 N. Find: (i) the compressive

stress applied to a femur and (ii) the amount of femur shortening caused by this load.

Note that the Young's modulus, compressive strength (fracture point) and maximum

strain of the human femur are 9.4 OPa, 167 MPa and 0.0185, respectively. (10)

(b) What are the design requirements of bone? (7)

(c) Draw a typical force-displacement curve of a ligament. Why there is a toe region? (8)

(d) With the help of parallel linear spring model, explain how' collagen crimp and

alignment result in non-linear structural behavior of collagenous tissue. (10)

3. (a) Consider the situation of a person bending over to lift a heavy object from the floor,

with straight legs, i.e., without bending of the knees, as shown in Figure for Q. 3(a).

The column, considered as a rigid body, make an angle <D of 30° to the horizontal. The

weight W I of the trunk of this person is of 300 N and is applied at the middle of the

column. The weight W2 of the head + two (arms/forearms/hands) of 150 N added to

the weight of an object of 200 N acts on the upper part of the column. The muscle

force F exerted by the erector muscles acts at 1- of the column length that is 70 em,

forming an angle of 12° with the column. The contact force C compresses the

intervertebral disc between the sacrum and the fifth lumbar vertebra. Assuming that the

body is in equilibrium, determine the intensities of F, C and the direction of C. The

given data refer to a standard adult of 70 kg. (15)

(b) In the above example, do you think the person's posture is correct? If not, suggest a

correct posture, and backup your suggestion mathematically. (10)

(c) Describe isotonic and isometric muscle contractions. (10)
Contd , P/3
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4. (a) Find'the average deceleration force exerted by the ground on each foot of person of

70 kg mass during a running activity, in which the height of the fall of one of the feet

before it touches the ground is 10 em. Consider the case of a person who does not

know how to dampen the fall and the other who knows. In the first case the interval

. time of damping is 0.01 s and in the second 0.10 s. Explain how important it is to

dampen the fall.

(b) Describe how atomic force microscopy can be used to measure the mechanical

properties of cells. (7)

.(c) Give an example where the mechanical properties of the cells can be used in

disease detection. (7)

(d) Walking is a complex superposition of five separate motions. Name those five

motions. Describe the effects of pelvic list (tilt) during walking. (9)

SECTION-B

There are FOUR questions in this section. Answer any THREE.

5. (a) Consider an adult with 70 kg mass and 1.70 m height, seated on the floor, with

crossed arms and outstretched legs, as shown in Figure for Q. no. 5(a). The figure

shows the lateral cut, and the table gives the x and Y coordinates of the center of gravity

of some segments, as well as the respective masses. The C.G. of head and of neck-

trunk-crossed arms is vertically aligned at a distance of 81 em from the sole of the feet.

Calculate the coordinates XC.G. andYC.G. of C.G. of this person's body and explain why

we do not feel comfortable in this posture. (12)

'j".r.<
~/ ",.

81 em .__'
.'~~x

Figure for Q. no. Sea)

Parts of body'

Head
Ncck-tnmk-crosscd amlS
Thigh (both).
Leg (both)
Feet (both)

Coordinates of e.G.
x (em) y (em)

10.0 775
.10.0 36.0
19.0 10.0
60.0 10.0
88.0 10.0

Mass (kg) ,

4.8
41.1
15.0
.6,7
2.4

(b) The human foot can be modelled as a truss as shown in Figure for Q. no. 5(b). If a

man weighing 75 kg is standing on his right leg, calculate stresses in the bones and

muscle tissue. Consider the cross sectional area of the relevant bones and muscles to be

Contd : P/4
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uniform and is equivalent to 6 cm2. Also mention whether these are in tension or

compression. (15)

-_._-~--------- ------~ ------.---- --~-- ---- Bodyweighl

Forefoot bones
Rear foot bones
Plantar fascia

Rear foot bonesForefoolbones 1
~.-t .t. ...

Ground reaction force Plantar fascia Ground reaction force

Figure for Q. no. 5(b)

(c) Define the following terms: ultimate strength, proportional limit. (8)

6. (a) Determine the moment of inertia of a forearm plus a hand with a total mass of 3.0

kg, about the rotation axes according to the Figure for Q. no. 6(a). Suppose that the

forearm plus the hand has the form of a cylinder with length equal to 0.38 m and radius

of 0.03 m. Find the value of radius of gyration and the moment of inertia for each case. (14)

Figure for Q. no. 6Ca)

(b) Figure for Q. No. 6(b) describes a bench test that may be used to subject bones to

bending. In the case shown, the distal end of the human femur is firmly clamped to the

. bench and a horizontal force with magnitude F = 500 N is applied to the head of the

femur at point P. Vertical distance between the clamp end and the femur head is 25 cm.

(i) Draw the shear force and bending moment diagram for the bone.

(ii) Determine the maximum flexural stress generated at section aa of the femur

that is located at a vertical distance h = 15 cm measured from point P. v
Contd ..... : .... P/5
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Assume the geometry of the femur at section aa is circular with inner

radius, n = 10 mm and outer radius, ro = 19 mm.
,_". r" .-".-,.-..,..----~ ~_. '~_I

Figure for Q. no~6(b) .

(c) Why do tight rope walkers on ropes at height use long poles? (6)

7. (a) A human femur is mounted in the grips of a torsion testing machine as shown in

Figure for Q. no. 7(a). The length of the bone between the rotating (D) stationary (E)

grips is measured as L = 37 cm. The femur is subjected to a torsional loading until

fracture. The femur is fractured at a cross section (aa) that is 1= 25 cm away from the

stationary grip. The geometry of the bony tissue at the fractured section IS

approximated as a circular ring with inner radius, n = 7 mm and ro= 13 mm. (23)
(i) Derive a formula relating shear stress and applied Torque at the fractured

section.

(ii) Calculate the maximum shear stress at that section when the applied torque

is 180 Nm.

p-c;.

Figure for Q. no; !(a) . _

(b) The forearm of the Figure for Q. no. 7(b) is maintained at 90° to the upper arm. An

object weighing 15 N is held in the hand. The distance between the object and the axis

of rotation through 0, located at the elbow joint between the ulna and the humerus, is

30 cm. The biceps muscle is attached at 3.5 cm from the joint O. (12)
Contd P/6
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(i) Find the torque produced by the weight of the object.

(ii) Find the upward force that the biceps muscle exerts on the forearm (made

up of the ulna and the radius). Consider the weights of forearm and hand

with these two forces and that the forearm is in equilibrium. The person

weighs 70 kg with a height of 170 cm.

O.166H G.146H ii.lOSH

I. ..:~. -I-.~

-T
O.530H

---r !
I 1

O.lH I
I I

0.039H l ~
f..-".j
IUSlH footlenllth

'.....\. .
: .

! ;:
-"i t"'-

O.OS5H
Foot Br<!8dth

----""----- -- --~~

Se.gment %:1\1355
Total body 100.00
Body less all limbs 58.04
Upper ann 3.57
Forearm 1.80
Hand 0.60
Thigh 9.46
Shank 4.20
Foot 1.35

Figure for Q. no. 7(b)

8. (a) A 70-kg skier is in a tuck position and moving down a 200 hill. Air resistance

applies a resultant force of 15 N against the movement of the skier. The coefficient of

friction between the skis and the snow is 0.09. What is the resultant downhill force

acting on the skier? Also compute the downhill acceleration.

(b) The patellar tendon attaches to the tibia at a 200 angle, 3-cm from the axis of

rotation at the knee. If the tension in the tendon is 400 N, what is the resulting angular

acceleration of the 4.2 kg lower leg and foot given a radius of gyration of 30 cm for the

lower leg/foot with respect to the axis of rotation at the knee?

(c) Consider an ice skater with 60 kg mass and radius of gyration of 0.15 or 0.11 m

about the main longitudinal axis when she is with opened or closed arms, respectively.

Considering that her angular velocity is 6 rad/s with opened arms, determine her

angular velocity when she closes her arms. Calculate the number of turns, supposing

that she remains with this angular velocity (closed arms) during 30 s.

(12)

(15)

(8)

c',
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SECTION-A
There are FOUR questions in this section. Answer any THREE.

Q
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,

1.

2.

(a) What are the assumptions of a perfectly competitive market? Explain them.

(b) Explain the long run equilibrium of a firm under perfect competition.

(c) From the following revenue and cost functions, calculate the profit maximizing

level of output and maximum profit.

R = 1200 Q_2Q2
C = Q3 - 61.25Q2 +1538.5Q +3000

(a) When does a firm emerge as a monopolist?

(b) Explain the short run equilibrium ofa firm under monopoly.

(c) Prove that in case of monopoly

MR = P(I-~)
(d) What are the conditions of equilibrium of a firm under monopoly?

(10)
(15)

(10)

(10)
(10)
(10)

(5)

(10)
3. (a) A manufacturer has a fixed cost of $60,000 and a variable cost of $2 per unit made

and sold. Selling price is $5 per unit.

(i) Find the revenue, cost and profit functions using q for the number of units.
(ii) Compute profit if 150000 units are made and sold.
(iii) Find the break-even quantity.
(iv) Construct the break-even chart. Label the cost and revenue lines, the fixed

cost line, and the break-even point..
(b) Complete the following table and sketch the graph explaining the relations among

the various short run cost curves. (15)
Quantity Total Total Total Average Average Average Marginalof fixed variable fixed variable total
output cost cost cost cost cost cost cost

1 90 30
2 90 40
3 90 45
4 90 55
5 90 75
6 90 120

(c) Derive the long run average cost (LAC) curve of a firm from its short run average

cost (SAC) curves. (10)
Contd : P/2
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4. (a) What do you understand by increasing returns to scale, decreasing returns to scale

and constant returns to scale.

(b) Complete the following table and plot the total product (TP), average product (AP)

and marginal product (MP) of labour.

Number of Total Product Average Marginal
workers (TP) Product (AP) Product (MP)

1 8

2 24

3 54

4 82

5 95

6 100

7 100

8 96

(c) Explain producer's equilibrium within the help of iso-cost and iso-quant line.

SECTION-B

There are FOUR questions in this section. Answer any THREE.

(10)

(15)

(10) ,

5. (a) Illustrate the concept of diminishing marginal utility.

(b) Describe the condition of the consumer equilibrium for a single comm9dity under

the cardinal approach to utility analysis and mathematically derive the condition.

(c) What are the main challenges that an economy faces? Explain them briefly.

(10)

(10)

(15)

",

6. (a) What is a market demand curve? How is a market demand curve of a commodity

constructed?

(b) Describe the mechanism by which market equilibrium of a commodity IS

established in the free market economy.

(c) The demand and supply functions of a commodity (say X) are given by

QDx = 1750 - 40 Px

Qsx = 950 + 55 Px
Find the equilibrium price and quantity of the commodity X. If a 13% supplementary

tax is imposed on unit price, how much demand would fall compared to the pre-tax

demand?

Contd : P/3
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7.

8.

(a) Define cross-price elasticity of demand and derive the formula for measuring it.

(b) Briefly describe the factors that determine the size of the coefficient of price

elasticity of demand?

(c) Given the demand function ofa commodity X.

Qdx = 1190 - 14 Px + 2.6 Py - 4.5 Pz + 0.008 M

where, price of X, Px = Tk. 25, price of Y, Py = Tk. 30, price of Z, Pz = Tk. 35 and

income, M = Tk. 55000. Find the cross-price elasticities and income elasticity of X.

State the implications of the results you have obtained.

Write short notes on any THREE of the following:

(a) Substitution effect and income effect of a price change

(b) Movements along and shifts in the demand curve

(c) Advantages and disadvantages of location of industries

(d) Division of labour.

(10)

(10)

(15)

(35)
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SECTION-A

There are FOUR questions in this section. Answer any THREE.

1. (a) The NMOS transistors in the circuit of Fig. for Q. 1(a) have Vt = 1, j...I.nCox= 120

j...I.A/V2,A = 0, L1 = L2 = L3 = 1 j...I.m.Find the required values of gate width for each of

QI, Q2, Q3 to obtain the voltage and current values indicated. (17)

..._ .. _.. ..- :: /+-,:3.5v

- _- _ _ .. -- ~~_._- .

-- -------.---'-'-'''"':''-------'..----f.fIt.-rl--~· :l ~~).~ "
. I

--.-----_.- .._------------.---

(b) In the circuit shown in fig. for Q. 1(b) transistors QI and Q2 have Vt = 1V and the

paranleter k~ = 100 j...I.A/V2.Given (~)I = 2 X(~)2 = 20, find V I, V2, V3. (18)
.. - .... - -_ .. _-_. __ ._---~._--

-. -----i:--a--x---- ..,.----.--:-.-.:t-- . ._. .._.__.__. ~=:
___.... ._ ~P-~_-_-----.---.~~!!....~.._----..- .. . .._

--..-~------ ----------.----- ---'Y2::,.-----.-. ------.

:~~ ~!-------

=- __~._.~-._'-=---._ ~~_-_5_Y__...._-_=---.~-.--:£-'r--.----#-~-..:-_.__l-f~) ~ Contd ..... .'.... P12



=2=
EEE273/BME

2. (a) Consider the arnplifiercircuit shown in fig. for Q. 2(a).

(i) If.t.he transist'~r' has Vt.= 1V and k~(~ ) = 2 mAN 2
, find the quiescent

point or' ah~plifier'6peration.

(ii) Find gm,ro; A if VA = JOOV.

(iii) Draw a complete small-signal equivalent circuit for the amplifier.

(iv) Find Rio, Routvoltage gain Avo,total voltage gain Gvo.

(v) Find the maximum value of input voltage peak.

(30)

'. ~- c:./.'--:~-'-.- ---.--.----------- -t 101 'V
,:;,,}-------_._-----_._._-_._--_ .._--.._------- .. -----_ .... ----_ ...I "-".-#,.~.~-P-.._~_--_..".._ ...-_-.- .._~...-.~--~#.--.M--.-.#~

• ._ ••• _ ••_. __ .w •• _. __ ~ ._ ••• __ ~_.._.._._.:-.___._-,-----._.__.._------_._.--~.-~==~.~=~=~..~~:~~.~~~~~~~._..__.__~~:.--.~:.
. Rs;~ 00~--.-.--.-.--'-.--._..-- -----..----- -.-- ----. --.-.- --- ""- -..--.---- -- ..-j'o K]:' -._.-,

- ----.-..- -.--J..Q~J(SL----- _..---".----.-_.~__.. __.__." ..' __ _.._ _ .. .~.._ .. .._..__~

-~\Js~-'N''''''---''--'''''--e-- ..-c-_ -_.-J)... .-- ---..-- -- J.~ ".oo -.-~- ..-- ~---..---.-- I

- ---- =.= --- :. ..c .. ..•__ ••. __._ .. . --. - ••:..--- ---''''-'''7 ----- -I----.------- --- -- - - -..:
; ~ -

=~-.---.---.---------._.,-_.--._----- ..---------=.~iiA~iX~~E:..: ~

(b) Explain Early Voltage. (5)

3. (a) Analyze the circuit in fig. for Q. 3(a) to determine the voltages of all nodes and

currents through all branches. (20) .

--,------- .

I- --- .._-----_ .. - -_.- ..- ...~

..._5~~5.!::_....__.__.._.._ -~'~5L----" -2/f:K..5L- ..~-----...-.~._....._...._. .. . __.\
.. . , I___-_-~_~~=~.--...ff1r-F~....q~ti_(i;1l.j

- -_.- +15 y"~ .+ /5 v" TIS vi
..._ _~w_ ~. , .. .. _ ~~" __ ~ _~_ ..w_

••• - ••••••• -. •• _._ •• w •• _ ~ __ •••• ~_~_ ~.~ •••••••••• ,._ • . ' .. '.' ,-.. "' .. _ '._ .•..• _ ••.. _w •..• _ •.. ~ •. _". "._., ' .•. __ .

?I,v'~ rho;- 10D .
5:~'''-''------ .ZKSL--- _ -v..' t'.. ---__ "'.:

..... ... ~~~-=--.=-.-=.=:~=.:.:::••..•..•••.••: •••.••..••..•.:..- ..••..

(b) For the circuit shown in fig. for Q. 3(b) determine the voltages of all nodes and

currents through all branches. Pactive= 50. (15)

Contd P/3
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>_~~.,. ,..~__ ~_.~_..,.,~..,,~._._.,:.._ _~~...;,.,~ '..A'.,."._._~,_.,,_ ..,._--~, ..~.,--~._~.-._, ..~.._...j
I

4. (a) Explain Voltage Transfer Characteristics of a BJT amplifier circuit with common

emitter configuration:

(b) For the amplifier circuit shown in fig. for Q. 4(b) find voltage gam, input

resistance, output resistance and maximum allowable input voltage peak. Given, p =

..,....... .. ..._ _ __._.._."~ _ __._.._-_.. __ c_... •. 4ti'..f.C rq"---1~)'"",' ..
--'-

SECTION-B

There are FOUR questions in this section. Answer any THREE.

5. (a) In each of the ideal-diode circuits shown in Fig. for Q. No. Sea), VI is a I-kHz, IO-V

peak sine wave. Sketch the waveform resulting at vo.

(b) In the circuit shown in Fig. for Q. No. S(b), DI has 10 times the junction area ofD2•

What value of V results? Assume room temperature.

(c) For the circuits in Fig. for Q. S(c), using the constant-voltage drop (VD = 0.7 V)

diode model, find the values of the labeled currents and voltages.

Contd P/4
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6. (a) Design a 7.5-V zener reglllator circuit using a 7.5-V zener specified at 12 rnA. The

zener has an incremental :resistance rz = 30Q and a knee current of 0.5 rnA.. The

regulator operates frama 10-V supply and has a 1.2-kQ load. What is the value of R

you have chosen? (15)

(b) Determine the output waveform for the network of Fig. for Q. No. 6(b) and

calculate the PIV of each ~liode. (10)

(c) Sketch the transfer characteristic va versus Vi for the limiter circuits in Fig. for Q.

No. 6(c). The diode begins conducting at a forward voltage drop of 0.5 V and have

voltage drops of 0.7 V when conducting a current iD ~ 1rnA. (1~)

7. (a) Consider the op amp in Fig. for Q. No. 7(a). If Vi = 0.5V, calculate the output

voltage va and the cunent iri the 10-kQ resistor. (10)

(b) Design an op amp circuit with inputs VI and v2 such that va = - 5v) + 3v2 . (25)

8. (a) Prove that for a logaritlmlic amplifier va = -a1n(vi)+b , where a and bare

constants. (15)

(b) Consider a integrator circuit using operational amplifier. The circuit has a voltage

Vc = -1.4 V across the capacitor at time t = O. A step input voltage V; = -2 V is

applied at time t = O. Determine the RC time constant necessary such that the output

voltage reaches +10.2 V at time t = 5 ms. (10)

(c) Explain how a noninvertirig amplifier can be operated as a source follower. (10)
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