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ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

NOTE: Attempt any FOUR questions. All questions carry equal marks.
Question No. 2:
a. Write any four properties of absplute values, (4 marks)
b. Solve an inequality below and express the solution set as an interval or union of
the intervals. (8 marks)
x2-4x144>0
& Say whether the functions are even, odd or neither. (8 marks)
1
f@) =3, (%) = =1 f(x) = 7 and f1) = |3,
Question# 3
a. Write an equation for the line through (-2, —1) and (3, 4). (4 marks)
b. Find the average rate of change of the functions over the (8 marks)
given interval .
i ) =x3+1, [—1,1]
T 31t
ii. f(t)=cott, [

x%-1
Find lim cos (—-—-——-
x=1 x-1

-1 .
¢.  Find the discontinuities of f(X) = C0S —, if any. Determine

x-n

| ta )

f) = e == i3 continuous. (8 marks)
Question No 4

a. Confirm that the stated formula is the local linear approximation of fat xy = 1,

whereAx = x ~ 1. (4 marks)
f(x) = x%; 1+ Ax)* = 1+ 4Ax
b.  Find the limit lin;f x%nx (8 marks)
c. i. Flnd an interval [a, 5] on which
- f(x) = x* + x> — 2% + x - 2satisfies the hypotheses of
Rolle’s Theorem.

ii. Generate the graph of f'(x), and use it to make rough
estimates of all values of ¢ in the interval obtained in part (i)
that satisfy the conclusion of Rolle’s Theorem.

jii. Use Newton’s Method to improve on the rough estimates

obtained in part (ii). (8 marks)
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Question No §

a, Write any four properties of indefinite integral. (4 marks)
b. Evaluate (8 marks)

i G + seczux) dx

i. [sin®xcosxdx
C Appropriate formulas from geometry to evaluate the integrals (8 marks)

i [°(a-5x)dx.
i. [(2+V9—27)dx.
Question No 6

a. Define linear equation in terms of differential equation with its type and
examples. (4 marks)

b. A tank with a 1000 gal capacity initially contains 500 gal of water that is polluted
with 50 Ib of particulate matter. At time 7 = 0, pure water is added at a rate of 20
gal/min and the mixed solution is drained off at a rate of 10 gal/min. How much
particulate matter is in the tank when it reaches the point of overflowing?

(8 marks)
¢.  Solve the differential equation (x + 1) % + Xy = 0 by the method of
integrating factors. Solve the initial-value problem (8 marks)
x%+y =x,y(1) = 2.
‘Question No 7
a. Sketch the graphs of the ellipses f-:—+ %z; =1. (4 marks)
b. Describe the graph of the equation (8 marks)

y?—-8x—6y—23=0 _
c. Sketch the hyperbola, and label the vertices, foci, and asymptotes. (8 marks)
16x* — y* — 32x — 6y = 57
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Q.1. Fill in the blanks. (10x2=20)

1. Thegraphofy = 1 + (x — 2)? may be obtained by shifting the graph of
y = x% and then shifting this new graph (up/down)
by unit(s).

2. Suppose that f and g are continuous functions such that f(2) =1 and
Li_r_tzt[f(x) + 49(x)] = 13.Then g(2) =

3. Solve the first-order linear differential equation % + p(x)y = q(x) by completing

the following steps: Calculate the integrating factor #. Multiply both sides of the
equation by the integrating factor and express the result as

% [ ]= . Integrate both sides of the equation
obtained and solve for y
4, Suppose that the line 2x + 3y =5 is tangent to the graph of y = f(x) at x = 1. The value
of £(1)is __ and the value of /(1) is
5. The local linear approximation of f at Xy uses the !ine to the graph of
y = {(x) at x = to approximate values of for values of x near

6. Thegraphof y = x? + X is an integral curve for the function f(x) =
If G is a function whose graph is also an integral curve for f, and if G(1) =5, thea

G(x)= .
7. Iff’’(a) exists and fhas an inflection point at x = a, then f'/(a) .
‘8. A function f has a relative maximum at x, if there is an open interval containing x,
on which f(x) is f(xg) for every x in the interval.
3(x + 1)(x~3) reay —  _ 30(x=1) ey o I0(x* = 2x 4+ 4)
9. Letf(x) = mﬁiven that f'(x) = m(x+ D2 x - 4)2 J7'(X) = M(X'i' D)

The relative maximum point on the graph is
10. Suppose that a hyperbola in standard position has semi focal axis a, semi conjugate

axis b, and foci (xc, 0). Then ¢ may be obtained from a and b by the equation

c= . The equations of the asymptotes of this hyperbola are

y=%
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NOTE: Attempt any FOUR questions. All questions carry equal marks.
Question No. 2: .
a. Find the center and radius of the sphere (4 marks)

x2 +y: +22-2x—4y + 82+ 17 = 0.

b. Let L, and L, be the lines (8 marks)
Li:x=1+4ty = 5—-4tz = -1 +5t
L:x=2+8,y=4-3tz=5+1

Are the lines parallel? Do the lines intersect?

c. An equation 2x + 3y + 4z = 1ofasurfaceis given in (8 marks)
rectangular coordinates. Find an equation of the surface in both cylindrical
coordinates and spherical coordinates.

Question# 3
©a. Find the slope of the line in 2-space that is represented by the vector equation
r=(1-2)i~-(@2-3)j ‘ (4 marks)
b.  Find an arc length parametrization of the curve r(t) = ecosti + e'sintj;
0 < t < m/2 that has the same orientation as the given curve and for
which the reference point corresponds to 7= 0. (8 marks)
e The graph of the vector equation r = 2 costi + 3 sin tj(0 <t < 2m)
is the ellipse. Find the curvature of the ellipse at the endpoints of the major
and minor axes. (8 marks)
Question No 4

a. Supposethatz=xzy,x=t’,y-:ﬁUsethechainruletoﬁnd%,andcheckthe
result by expressing z as a function of t and differentiating directly. (4 marks)

b. Use Lagrange multipuers to find the maximum and minimum values of
f(x,y.2) = 3x + 6y + 2z subject to the constraint 2x% + 4y* + 22 = 170.
Also, find the points at which these extreme values occur. (8 marks)

. Find the absolute extrema of the function f(x,y) = xe¥ — x? — e on the
indicated closed and bounded set R: the rectangular region with vertices (0, 0),
(©, 1), (2, 1), and (2, 0). (8 marks)
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Question No §
1. Evaluate the double integral JJ 4xy3 dA over the rectangular region

R={xy):-1<sx<1-2<y<x2} (4 marks)

b.  Thespherex*+ y* + 22 = a? can be expressed in spherical coordinates as
p = a, and the spherical-to-rectangular conversion formulas can then be used to
express the sphere as the vector-valued function
r(9.0) = asinpcos0i + asinpsindj + a cos gk
where0 < @ < wand0 < @ < 2. Use this function to show that the radius
vector is normal to the tangent plane at each point on the sphere. (8 marks)

c Evaluate the iterated integral. (8 marks)

> .3 v3y y
——s dxdydz
L L nf x% +y* 4
Question No 6
a.  Find the divergence and the curl of the vector field (4 marks)

F(x,y,z) = x*yi + 2y%zj + 3zk.

- b, Evaluate the line integral §. y?dx + x*dy where C is the square with vertices
(0, 0), (1, 0), (1, 1), and (0, 1) oriented counterclockwise, by using Green’s
Theorem and check the answer by evaluating it directly. (8 marks)

¢ Verify the Stokes’ Theorem by evaluating the line integral and the surface
integral. Assume that the surface has an upward orientation. (8 marks)
Fx,y,2)= (z = )i+ (z + x)j — (x + y)k;
o is the portion of the paraboloid z = 9 — x% — y2 above the xy-plane.

' Question No 7
a, Use the Divergence Theorem to find the outward flux of the vector field
F(x,y.z) = 2xi+ 3yj + 2%k across the unit cube (4 marks)
b. Find the flux of the vector field F.ncross o. (8 marks)

F(x,7,2) = x*i + (x + €”)j — k; o is the vertical rectangle
0<x<2, 0<z<4in the plane y =1, oriented in the negative y-direction.

¢. Evaluate the surface integral ﬂ' , X2 dS where ¢ is the part of the planex+y+z=1
that lies in the first octant. (8 marks)
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Q.1.  Fill in the blanks. (10x2=20)

Paper: 2

1. Let.S be the graph of x2 + 22 + 6z = 16 in 3-space.The intersection of § with the

xz-plane is a circle with center and radius
2. (1,2,0)%x(3,0,4) =
3. A normal vector for the plane 4x — 2y + 7z - 11 = 0is ;

4. lig(cost,sin) =
s

S Letf(ry) ==L . f(r + 1y) =

6. Suppose that f (1,0,~1) = 2, and f (x,y, z) is differentiable at (1,0,-1)
withVf (1,0,—1) = (2,1,1). An equation for the tangent plane to the level

surface f (x,y,2) = 2 at the point (1,0,-1)is » and parametric
equations for the normal line to the level surface through the point (1,0, —1) are
x=  J= = .

7. The volume of the solid enclosed by the surface z = f and the rectangle

0<x 4,1 <y < e?inthe xy-plane is ;

8. The iterated integral ff f: f: f (x,y,2z) dx dz dy integrates f over the rectangular
box defined by <y<

9. If Cis the unit circle centered at the origin and oriented counterclockwise, then
JOP-y-x)dx + (x® + x + ydy =

10. Suppose that o is the parametric surface rwv)=ui+vj+ (u+ v)k,

or _ or
(0 < u?+ v? < 1) and that n is a positive multiple of 3u X 55+ Then the

fluxof F(x,y,2) = xi + yj + zk across o is@ = i
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Q.1.  Encircle the right answer cutting and overwriting is not allowed. (10x1%=15)
L Is const better than #define?

A. Yes B. No

II.  Can we create array of reference?

A. Yes B. No

III.  When can we have two classes with same name?

A. We can’t have B. In different work space
C. Can have but in different file D. We can have in any Scenario

IV. Can a class contain another class in it?

A. Yes B. No
V. What is the size of void in C++?
A.?2 bytes B.4bytes C.Undefined D.0
VL. Can a function call itself?

A. Yes B. No
VIL.  Can a structure contain pointer to itself?

A. Yes B. No
VIII. Which operator has highest precedence?

A, ++ B.* C.= D.(O
IX. Can we have constructor as Virtual?

A. Yes B. No
X. Can we have pure Virtnal Destructor?

A, Yes : B. No
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Q.2. Write the output of following code segments: (15)

(@)

class Calc '

char Grade;
int Bonus;
public:
Cale()
{ Grade ='E";
Bonus =0;

void Down(int G)
Grade =G;

}

void Up(int G)

{
Grade +=G;
Bonust+;

}
void Show()

cout << Grade << "#" << Bonus << endl;
131
int-main() -
{
Calc C;
C.Down{2);
C.Show();
C.Up(7);
C.Show();
C.Down(2);
C.Show();

}
(b)
int main()
{
char *String = "Welcome";
int *Point, Value[] = {10,15,70,19};
Point = Value;
cout << *Point << String << endl;
String++;
Point++;
cout << *Point << String << endl;
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1

#include<iostream
| using namespace std;

©

e —

- class Test

P { private :

int marks = 85;
public :
Test(int marks)

cout<< this->marks;
cout<<endl;

i
. int main()

A

—

|
3
z

©

Test t(95);
return 0;

}

#include <iostream>
using namespace std;
int main()
{ inti,x[5],y,z[5];
for(i=0;i<5;i++) {
x[i] =1i;
zfi]=i+3;
y=2[i];
x[i]=y++ }
for (i =0; i <5; i++)
cout << x[i] << " ";
return 0;
}

o s S 1

et s s s (ot e

#include<iostream>
#include<cstring>

, using namespace std;

i

}
i
+
i
i
N
i
i

1

i

. int main()

{
char *s="GOODLUCK";

for(int i=strlen(s)-1;i>=0;i--)
{

for(int j=0;j<=i;j++) r
'dout'«endl;
}
return 0; } |
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Question # 3;

Write a program that displays the following output using any loop.

1 2 3 E: 5 4 3 2 1

1 2 3 4 4 3 2 1

1 2 3 3 2 1

1 2 2 1

1 1
Question # 4:

Define a class Time that includes three pieces of information as data members -~ hours
(type int), minutes (type int), seconds (type int). Write a program that takes two time as
an input , add the two times and then print the new time.
Sample data:

Enter 1* time:

Hours? 15

Miuntes? 35

Seconds? 22

Enter 2™ Time:

Hours? 20

Minutes?20

Seconds?15

New-Time after- Add:

Question # 5:

Define a function named monthly-profit which will calculate the monthly profit on the given
investment amount. Function will take two float arguments, percent profit rate and investment

amount and return the monthly profit (float). Write function prototype, function definition and a
main program to demonstrate the functionality.

Note: User can enter any values therefore write generalized function for user variables (Not
initialized the variable value).

Question. #6:

Define a class Employee to store the records of employees. We want to store only Name, age and
address of employee. Write main program to input record of one person and display ‘Young’ if
its age is less than 20 or ‘Old’ if the age is greater than 50 and ‘Middle’ if the age of person is
between 21 and 49.

uestio

Write a program that sort the given data in descending order using bubble sort technique?
5 15 20 4 33 1 8 19
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NOTE: Attempt TWO questions from each Section. All questions carry equal marks.

Section ~ |
ELECTRICITY AND MAGNETISM

Question no. 2: (10+5+5=20)
- #) What is an electric dipole? Find the electric field of an electric dipole at a field point P,
b) Explain the phenomena of conductor in an electric ﬁeldunderstauceondmonwnhthe
help of diagrams.
- ©) Acubethhl4medgesxsonentedmamg;onofumformelm field as shown in
figure. Find the electric flux through the front face of the cube if the electric field is given
by E = (-3N/C) i + (6N/C) j. Also calculate the total flux through the cube.

Questionno.3: - (10"'5"'5'20)
a) Fmdthemagnetxc field ofcumntcanyingstmghtmremdacmentcarrymgsolenoxd
with the help of Ampere’s law.

b) Differentiate between magnetism and electromagneusm.

c) An electron moving at 5.6 X lO’mIsuavelsthmughaumformmagnehcﬁeldofl4Tat
nghtanglcs_totheﬁeld How strong is the force that acts on the electron?

Question no.4: : | (10+5+5=20)

a) State and explain Gauss’s law. Find the electric force due to an infinite sheet of charges.

b) Write the properties of electric field lines.

¢) Consfder a point charge qi= ¥2.2uC at the origin and a second point charge qx= +1.2uC
at a distance L along x axis, where L=15cm. Find the point P along the x axis where the
electric field is equal to zero.

Section - |l
BASIC ELECTRONICS

Question ne. 5: ' (12+8=20)
a) Find the current and voltage drop across each resistor shown in figure.

Vs === 10V

b) Discuss various voltage sources.
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Question no. 6: ' : ~ (10+10=20)

a) Describe load-line analysis. Figixte shows the characteristics curve of a Silicon diode

insmédinacimuithavingresistorwithresistamek.Findﬁe~onhtmmcmphIf
resistance value is doubled, what is the effect on Ing and Vpq.

W"{. %u‘n

a,::..%:::,::ma)
12345878810

i

Rk L R R R A % 3 -F-1

b) Whaisadiode?Doscﬁbeﬂlefwwudbiasingmdebiasingofasemimndwptm
diodewiththeh_elpofschematicdiggqnsandbﬁeﬁy_‘explain. |

Questionno. 7: (10+10=20)

8) Describe the operations of NPN and PNP transistor. Also draw the diagrams that show its
workifig in active region (input side forward biased and output side reverse bias) for
Commonbweomﬁgumﬁom&mdmwchamteﬁsﬁescmesforinptumdoutpmsida.

b) For the fixed bias circuit, using a silicon transistor, find the value of Is, Ic, I, Vcg and
Vcs when Vee= 12V, Re=240k2, Re=2.2k02.
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Q.1. Encircle the right answer cutting and overwriting is not allowed. (10x2=20)

1) ElecuicchnrguAandBmamadedmachm,ehcﬁcchmBdewpeleachotha',if

elecu-icchm'gesAandCareheldclosetogeﬂmtheywill each other.
a) Aftract c) Repel ' :
b) No effect d) More information is needed to answer
Z)Hapointchachislocatedatthemterofawbethenﬁndﬂuxﬂuoughoncsurface.
a)Q/& b)Q/2¢e c)Q/68& d)Q/8s
3) Abarmagnetisdividedintwopieces.Whichofthefoﬂowingstatcmentsistme?
a) The bar magnet is demagnetized. ‘ ;
- b) The magnetic field of each separated piece becomes stronger.
- ¢) The magnetic poles are separated.
d) Two new bar magnets are created.

4) The direction of electric field of a dipole is

a) From positive to negative charge ¢) From negative to positive charge
b) back to front d) none of these

S) If a current carrying conductor is placed in uniform magnetic field parallel to direction of
field then force experienced by conductor will be : '
. a) ILBCos b)ILB c) Zero d) none of these

6) When a PN junction is reverse-biased -
a) . Holes and electrons tend to concentrate towards the junction
b) The barrier tends to break down
©) Holes and electrons tend to move away from the junction
-d) None of the above

7) Asilicon diode in a half-wave rectifier has a barrier potential of 0.7 V. This has the effect of
a) Reducing the dc input voltage by 0.7V~ ¢) Increasing the de output voltage by 0.7V
b) Reducing the dc output voltage by 0.7V d) no effect

8) Process of linearly increasing amplitude of an electrical signal is called
a) switching b) amplification c) clipping d) none

9) Which of the following is the correct relationship between base and emitter current of a BJT?
) ls=PIs b)s=Ig =@+l & E=@+1)k

10) Equivalent resistance of a series circuit is greater than the resistance of that circuit.
a) least b) greatest c) same d) none



