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ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

NOTE: Attempt any FOUR questions. All questions carry equal marks.

Q2.

(@) E\-a!ubathalimitxli_lh& :"‘2. (07)
(5) Evﬂustethaﬁmit‘_:ilf“(\f:’-ﬂz-:}. (07)
(9 mmwtﬂlf;h. (06)
Q..

() Let flg) =oos® (%). Find (o). (06)
(b)  Given zcosy =y. Find £¥ by implicit differentiation. (07)
() Lety= /2. Find & using logarithmic diflerentiaion. (o)
Q4

(a) Lety=cot™*(y/z). Find &, {06)
(5)  Use an appropriate local linear approximation to estimate the value of In(1.01). (07)
() Use L'Hopital's Rule to find the limit _lim _ fcos(2/2)]* (07)
Q..

(a) Find:{i}thehtervahmwhkhf{z):ﬁ#himuﬁng,(ﬁ]thhtanhmwﬁ:ﬁ (12)
f is decreasing, (iii) the open intervals on which f is concave up, (iv) the open intervals
on which f is concave down, and (v) the z-coordinates of all inflection points.

()  Use any method to find the relative extrema of the function f(z) = ;& (08)
Q.6. _

(a) Evaluate the integral [ /Ztan™! /zdz. (07)
(5)  Evaluate the integral [ tan*sec* 6dd. (06)
()  Eveluste the integral [}’ . (07)
Q7. |

(6) Solve the initial-value problem y” — 6/ + 13y = 0; y(0) = -1, ¢'(0) = 1. (07)
(b) Express the equation 22 + 3 + 6y = 0 in polar coordinates. (06)

(¢) Find an equation for the ellipse that has foci (+1,0) and b= /3. (07)



UNIVERSITY OF THE PUNJAB "\ RollNo. InFig. v

B.S. in Computer Science First Year : Annual-2022 " Roll No. in Words. ......_..

Subject: Calculus | Paper: 1 Time: 30 Min. Marks: 20 °,
e bk Ll L L
=S 0E i s leelil by e h'. LT T R T ey —
This Paper will be colie TSR signature of Supdt.:

ATTEMPT THIS PAPER ON THIS QUESTION SHEET ONLY

Q.1. Encircle the correct answer; cutting and overwriting is not allowed. (10x2=20)

() Ie*=} thenz=

(a) 2 | () In2
() —In2 (d) 05
(§)  The values of z at which f(z) = ;#z1¢; is discontinuous
(¢) z=1,4 5 z=1
(c) z=~1,-4 (d) z=-1
(i) Thuhpenfthatmgautlinutnthumy:z’+4x+fatm=lia
(a) 2 (b) 4
() 5 (d) 6
(iv) Let f(z) = In(sinz). f'(z) =
(a) tanz (6) cotz
(¢) cscz © (d) secx
{'ﬂ) Ify-m"jziﬂmz-*_-
(@) ey O

©) 7o @) 7=

(vi) The critical points of f(z) = 2® — 322 — 9z are

(@) z=1,8 (6) z=1,-3

() z= -1,3 (d) z=-1,-3
(vii) Consider f(z) =sinz. J(z) is concave up on

(a) (0,27) () (—=,7)

(c) (0,7) (d) (=,2nx)
(viii) :,’f_ sdz =

(a) In(z* - 2) (b) 3ln(z?-2)

(¢) sin~'z (d) sec™'z
(iz) An integrating factor for E+¥=g(z)is

(a) =z (6) Inz

(c) e* (d) 22
(z)  The directrix of the parabola y? = 16z has equation

(a) y=4 (b) y=-4

(c) z=4 (d) z=—-4
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Q.1. Encircle the correct answer; cutting and overwriting is not allowed. (10x2=20)

()  The center of the sphere 2% +y* + 2 +dz ~ 2y +8z=11Is

{ﬂ) ("'Ellt""“) {b] ':.21_1-4}
() (2,1,4) (@ (2,-1,-4)
[“} “F- {31_1:7} and O = {_zrll_'s} then "‘T+‘E“
(a) 3 (B) 4
(@) VT (d) V20
(i) kx@+3+k)=
 (a) -] ® i+3
(ﬁ) i‘l} (d) -3+
(fv) ThelineL:z=-2+t, y=3+2, z = 4 — t intersects the zy-plane at
(a) (1,2,0) () (2,11,0)
(¢) (2,8,0) (d) (5,2,0)
(v) Thnmutua.ngieofintumimnfﬂmplnnm:+y-2:=5md3u-—¢:=-ﬁh
{a) 20° (b) 26°
(e) 20° (d) 33°
(vi) The surface z2 — y? — z* = 6 is identified as
Elliptic Cone () Hyperboloid of One Sheet
E:} Hyperboloid of Two Sheet (d) Elliptical Paraboloid
(vif) mmmuh:madlmﬂfthapnintwhm:phuanmdeiﬂ.?,ﬂm
(a) (0,2,0) (B) (0,0,2)
{ﬁ} {_aluiﬂ] {dj (“1 -2,“)
(viii) Let f(z,y) =2y +3. fz+nz-y)=
(@) 2 —¢y*+3 (b) 2z+3
() 22— (d) 2z—-2y+3
(iz) Iﬂtﬁ#rﬂﬂﬁf
@ ®
© (@) B2y

) Lfﬁdud:#
o o
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ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

Q2.
(a)

(b)
()

Q.3.
(a)

(&)
(2)

(a)
(6)

(o)

QI 5 L
()

(b)
()

Q.6.
(a)

®

Q.7.
(a)

(®

(c)

NOTE: Attempt any FOUR questions. All questions carry equal marks.

mmmmqummuhmmmmmumuhmadumm
{-ﬂ.l.ﬂ]uﬂhﬂdﬂﬂdhn;thlthﬂmwuﬂdmthmﬁmm
Shnrthltthu[imlq:s+l=ﬂ, y=-3=1t, :—1-ﬂmﬂh::+13-1ﬂ,
y—-1=6¢, :—2=Nhﬂﬂmﬁ.lndﬁndthdrpuintdhhumﬂm.
anmdmmmwmpdnuﬁ(-m.qmiml.u.a}th.tupm
pmdlmlnrtuthphmh-y+h-2.

mmw&mwmwmmﬂmmmﬂwm
neL:z=2¢, y=1-14, z =241 at a right angle.
Hndmmﬁﬂcmhﬂnfthuihnhnmmthnpaphufﬂt]=t’i+{2—lnt}5u
the point where t = 1.

A(t) = (¢ - 1)i + ). Find 7(t) and N(t) at the polnt ¢ =1.

2% + zsin(zyz) = 0. Calculate §2 .ndgmlmpumdimm. Leave your answer
in terms of z, y, and z.

mmwmwmm;mmmm,ﬂs.yj = g siny &t the point P(0,0).
Commthamhwuﬂmﬂh&fhybdthnpuhnﬂ[ﬂm.m]ﬂhmm
between P and Q.

Iﬂtﬂ-r:‘hl,r-:’,a-w+1,t=w‘. Uu.pprq:rilhiumufthud:ﬂnruhh

m.unummhamwwmm.ﬂ-mwmmmn
P[t,-&}.mdﬁndmmﬂchmnffuﬁnthtm _
Mmthmmgmphmm aqun.uonnfa:th:nmmﬂnnnm
thlmﬁmx’u-h’-—TuﬂupnhﬂF{—a,l,-‘i}.
Findtlllllhnhhutrmluhhl[u.nﬂhnﬂ:.y]—ﬂ—:—aymthl:hidmdbnund!d
nntchxilthuumﬂum;iﬂnﬂthm{u.u]md{ﬂ.i],mdl[ﬁ.ﬂ].

unmmmmmmmmmdmdmﬂmwmwmqmé+f-n
and the planes z =0 and 2 =3 -2

wm“ﬂmtmuwﬁmdhmhnh&ds-l—x’—y’thﬂhm
muwﬂmummmmmﬂmpdumm.ﬂtmmmm
ares.

Evﬂuﬂnlhﬁﬂnnhtmdg{:+2y]#+{:—y}du along the curve C : # = 2costyy = 4sint

(0 <t < nfd).
Let f(z,9,2) = [:’+y‘]:;dhthpmthnnfth¢mhﬂe:’ +y* + 27 = 4 above the plane
z = 1. Evaluate the surface integral [[ f(z,v,2)dS.

Unmwwhﬂnd.t'huﬂu:u[ﬁ'(z.m:}-:’i—:’j+u’£mt&
m&nEurﬂhlnhilthnspMu:n'+y’+:“-u’ﬂhhnut-ndmm

(06)

(07)
(07)

(08)
(08)

(06)

(06)
(07)

(07)

(06)
(06)

(08)

(o7)

(06)
(07)

(07)
(07)

(06)
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“ATTEMPT THIS PAPER ON THIS QUESTION SHEET ONLY. - :

Q.1. Encircle the right answer cutting and overwriting is not allowed. (10x2=20)

1. mmfﬂwum.mummwummm
mmmm-mmm-ﬁmuﬂm?
#include <iostream>
using namespace std;
int main()

int arr20[2][3] = {1,12,0,4,11,6};
}
A) cout &lt;&lt; arr2D[1](2); C) cout &it;&lt; arr2D[1}[3];

B) cout &lt;&lt; arr2D[2](3]; D) cout &lt;&t; arr20[2][1);
2. How many asteriks (*) will be printed when the following code gets executed?

#include<iostream>
using namespace std;
int main()

{
char grade = 'b’;
switch (grade)
{
case 'a":
cout<<™*";
break;
case 'b":
cout << "*";
case 'c':
cout << "*";
break;
default:
cout << "*7;
break;

return 8;
}
A) 2 asteriks c)3 lﬂmir.i

B) 1 asterik D) Nothing gets displayed (empty console)
3. How many times for loop In the following code will runs ?
#include<iostream>

using namespace std;
int main()

int c[11] = { 15,9,0,0,6,5,4,3,2,1,11 }; int k = @;
for (int 1 = @; i ¢ 5; i+=2)
{

Page 10of 3 P.TO



k = +4C[i++];
cout << k << endl;

}
cout << endl;
return @;
}
A) 1 times C) 5 times
B) 3 times D) 2 times
4, Mmhhhwhh“um-ﬂm?
#includeciostream>
using namespace std;
int main()
int i = 4;
for (ji>1;)
Cout<<"SE-F19™;
return @;
}
A)2 c)o
B) 4 D) Infinite number of times
5. awmﬂm“mmmm-{mukmwhmm
of cout << arr2D[1][0}:
A)2 C)22
B0 D) 11
6. mmhmmﬂﬂumm?
#include c<iostream>
using namespace std;
int main()
int arrA{2][4] = {1,2,3,4,1,2,3,4);
int i = 9;
cout << arrA[ive][i];
}
A)2 )3
Bj1

D)4

7. mﬂummﬂﬁﬂoﬁmma*
#include <iostream>

using namespace std;
int main()

m H‘r'l[:][:] = {1;1]3l"};
int 1 = 8;

Page 2 of 3
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arrA[i+][++i]++;
cout << arrA[1][1];

cout << " ";
cout << arrA[@][1];
P
A)42 c)52
Bj43 D)53

8. Huh-tﬂﬂlh-lhluwnnutufihltﬂhuﬂhulﬁnlﬂuni
#include <iostream>

using namespace std;

int main()
{
int a[2] ={ 2,3}, °*pP:, " @i
p=a;
q = +p;
*pit;
(*q)++;
cout << a[@]<<","«a[1];
return @;
}
A)34 €)33
D)23
B)24

9. What will be the value of *p1 at the end of the following program ?
#include<iostream>
#include<fstream>
ginclude<string>
using namespace std;
int main()

{
int® p1; int x = 3;
int y = +x;
p1 = &x;
return @;
}
A)3 c)2

B} 4 D)4
1ﬂ.i?hll!ﬂﬂh!jh!HIHWIﬂfih1thImliﬂlﬂniﬂlﬁiﬁmﬂhpplnthtfnlnuﬁultnle

#include<iostream>
#include<fstream>
ginclude<string>
using namespace std;
int main()
{
int arr[15] = { 2,1,11,2,3,5,6,2,11,0 }; int 1 = @3
for (int j = @; J < 6; j++)
{
1 = arr[jl++;
cout << lee® "edj;

}

retorn @;

A) 5 B 11 c 12 D 1
Page 3 of 3
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ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

Q.2. Specify output of the following:
[Part A]
#include <iostream:>
using namespace std;
imt arrl [] = {45, 0, 1, 22, 13}:
int are2[] = {12, 0, 1, 1, 20};
inti, res = 0;
int main()
{
for (i=0;i <5; i+ {
res +=arrl[i];
}
for (i=0; i <4; i++) {
res +=am2[i];
}
mnt-:{ru;
retarn 0;
}
[Part C]
#include <iostream:>
using namespace sid:
int main ()
{

//Assume any value for the addresses involved In this

/iclearly as a comment or side note

int x; int y;
mt *p = &x; int *q = &y,
*p=3; "g=10;
cout << x << " og y o< gnd]:
Cout<<poes ™' << g << gndl;
coul << *p << ¥ " oq #g << gndl:
eout << fix << ™ " <o Gy << endl;
retum |;

}

[Part D]

#include <iostream>
using namespace sid;
void main ()

{

print (1000);
}

void print (int n)
{
if (n > 4000)
retim;
cout<< n;

print (2*n);

}

(6x3=15)
[Part B]

e=(b=75)+9;
cout<<acs ¥ Y .ach:

code and specify your sssumption

[Part E]
#include <iostream>
using namespace std;
int main()
(
int arr[5], sum = 0;
cout << "Please emter § numbers: *;

for (int j = 0; j < 5; +4)
{

ein >> arefj];

s += arfj);
Lﬂﬂ'ﬂndm-'ﬂm“ﬂ;
returm 0

}

Page 1 of 3 P.T.0.



{5 marks] Question 3:

Write ;Mpeofafumﬁnunmhdwmﬂfﬁ:ﬂlmmﬂ
‘mt@germyasapnmmermddwnntmmmyﬂim&

[5 marks] Question 4:
Point out the errors in the following:

#include <iostream>
using namespace std;
void change_val();
int modify_val();
inty;
int main()
{
int y=0, %
y=10;

yH
_val (¥);

y++
modify_val();
cout <<y,
retumn 1;

}
void change_val ()

{
return 22;

)
int modify_val ()
{

}
[10 marks] Question 5:

return 1;

'mnmuw:m.rmmmumh-mhpmmmm.m
need to iImplement the following functions:

1. double Add(double a, double b); a+b (1)
2. double Subtract{double a, double b); a-b (1)
3. double Divide{double a, double b; a/b (1)
4, double Multiply(double a, double b); a*b (1)

5, double takeSin{double a); sin{a) (2)
§. double takecos{double a); cos(a) - (2)
7. double taketan{double a}; tan{a) (2)

mmﬂMthmnﬁm#mmmmmmuu
MEIMMWHEMMMIMMW-HHM
mmmhmuhmm-mmmmvﬂmmmm

the user in character for this purpose. You might need to include relevant c++ libraries to deal
with mathematical functions.

Page 2 of 3
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[10 marks] Question 6:

[10 marks] Question 7:

Write & function that prints Llowin screen. nested i
g the fo g pattern on the Use loops to design
1
AB
234
CDEF
Hint 56789
Tuphtnhhﬂm,mmmﬁsﬂﬂvﬂmofw alphabets
start with the loop. e °

Page 3 of 3
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Q.1. Encircle the right answer cutting and overwriting is not allowed. (1 5x1=15)

1. mmmmmwmmmmmmmwwmmh

A) Binary code B) Gray C) Excess — 3 D) BCD
1. Thﬂhinlrj'mdeforﬂuﬂngﬂ-l-lmdcis:

A) 010100011 B) 01101111 C) 10111111 D) 10110011
3. Whichnfﬂnfuﬂowingiuunivuﬂllnghpm?

A) OR B) AND C) XOR D) NAND
4. Thnmaﬂntd-bitnmbuwﬁumm:igmdl'smmphmmtmtﬁmh:

A) -15 B)-16 C) -7 D) -8
5. Which of the Toflowing codes is not a sélf-complementing code?

A) Excess-3 Code B) 84-2-1 C) 2421 D) BCD
6. Th:Bm!mmmﬁ'B+AB'+ABineqdﬂlmtm

A) A4B B) A+B' C) A+B D) A4B'
i MEUQlunexptﬁsiun}{Y+}EY+TZi;indepuﬂmtnfﬂwvuiahlu:

A) X B)Y Oz D. None of the given
8. ﬁnmnmustcmforanncpmniun]{'&'+xriu:

A) XY B) XZ' C)YZ D) XYZ
9. SmufaumimamnfnrnfmnﬁonF{A.B,C)nﬂumm .

A) 0 B) 1 C) A+B+C D) ABC
10. NAND gate output will be 0, if two inputs are

A) 00 B) 01 C) 10 D) 11
11. A 32x1 muilipltxﬂ'hu__,ulwtinHHM.

A)3 B) 5 C)8 D) 32
IE.ABmImﬁmﬂﬁmF{A,B}-A'B+AB'cmb=writwus:

A) T(1.2) B)A®B C)11(0,2) D) All of the given
13, Demultiplexer is also called

A) Data sclector B) Data shuffler C) Data distributor D) Data encoder
14. A full adder logic circuit has:

A) Two inputs and one output C) Three inputs and three outputs

B) Two inputs and two outpuls D) Three inputs and two outputs

15.'[h:in;put3]=I.K—Ofor]K«ﬂipﬂup“ﬂlmﬂtinﬂEfollmﬂnsomaﬂdaclmkpdm
A B)1 C) No change D) Unpredictable
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ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

NOTE: Attempt any FOUR questions. All questions carry equal marks.

Question # 2 (3 each)
a) If (138)x/ (17)s = (101)s, then find x.

b) Let A=110101 and B = 111010, perform A-B using 2’s complement.

¢) Simplify the expression A'B'C + (AB)' + BC" using identities and theorems of Boolean algebra.
d) Write the equation for A<B to compare two 3-bit numbers A2A1A0 and B:B1Be

e) Draw the logic circuit diagram of half adder.

Question # 3

a) Show the construction of a combinational circuit that increments a 4-bit number using four half
adders. (5)

b) Design a digital circuit that accepts 3-bit number (A, B, C) at its input and produces the output M,
such that M=1, iff majority of the inputs are 1. (10)

Question # 4

a) Obtain the simplified expression in SOP form for the following function using K-Map @
F(ABCD)=(A+B+D'LA'+C+D)LA"'+B +C)(C+D")
d (A.B,C,D)=T1(2,5,14)

b) Specify the truth table, output functions (in simplified form) and draw the logic circuit diagram of a
3 x 2 priority encoder. The inputs of the encoder are D2DDy and the input with the lowest subscript
is given the highest priority. The output will be 11 if all the inputs are 0. (2

Question # 5

a) An 8 x 1 MUX has inputs A, B, C connected to selection inputs Sz, 81, So respectively. The data
input Iy through Iyare: o=1i=0. Is=lk=I;=1. I;=L=D. [3=D" Determine which Boolean

function the given MUX implements. 7
b) Draw the logic circuit diagram of JK flip flop. Also draw characteristic table, excitation table and

derive characteristic equation for JK flip flop. (8)
Question # 6 (15)

Design a 3-bit synchronous counter using T flip flops, whose counting sequence is controlled by a
control input x, such that:

ifx=0: 0->1>2>3>4->5>6 > 7->Repeat (Up Counter)

ifx=1: 0>3->5->2->7->1->Repeat



LA A R L Y SR

@ UNIVERSITY OF THE PUNJAB

B.S. in Computer Science First Year : Annual-2022
Subject: Electricity and Magnetism & Basic Electronics Paper: 5-N Time: 2 Hrs. 30 Min. Marks:80

ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

NOTE:  Attempt TWO questions from each Section. All questions carry equal marks.

Section - |
ELECTRICITY AND MAGNETISM

Question No. 2: (10+5+5=20)

{l)Wlmhdmicﬁhd?thﬂ:cdm&icﬂaMdmhabullaweﬁngedsphﬁwshﬂlhmg
charge q and radius R at both inside and outside points,

(b) Briefly explain scalar product and vector product,

{(¢) Caiculate the total :Ia::u-lcpuh:ntianruihuummnfuqm having four charges fixed at its
four corners. The length of each side is 2.3m and the charges are
4y = _IZHC, g3 = ""'31“‘:,

gz = =24nC, gy = +17nC.

Question No. 3; (10+5+5=20)
(a) Explain the heat engine. What ismidualmghe.ﬂatulhummhmimnfﬂumtﬁngineiu
details?

(b) How can we relate the entropy and second law of thermodynamics.

(c) A uniform magnetic field B of magnitude 1.2nT is directed vertically upward throughout the
volume of a Iaboratory chamber. A proton with K.E 5.3MeV enters the chamber i

(b) Can we derive Coulomb’s Law from Guass’s law.

(c) a storage capacitor on a random-access memory (RAM) chip has a capacitance of 55pF. If the
capacitor is charged to 5.3V, what is the charge on plates how many access electrons are on
negative plate?

Section - ||
BASIC ELECTRONICS

Question no 5; (10+10)

(a) What are the voltage dividers.

(b) Work out the values for Ry, Irand current through the first resistor in the circuit given below,
source voltage is S0V. (R1=500 ohms, Ry=300 ohms, Ry=R¢=400 ohms )

Page 1 of 2 P.T.O.



Question no 6: (10+10)

I}Whmﬂmwmtemm&rmuﬁuﬂmm
transistor,

{b]l}etuminnﬂ:u&nlwdnﬂ:ﬁrﬂugi\um

Question no 7: (10+10)

:}muam-ymmmmnh.wmdmmm.mmm,
graphically and with circuits.

b) Calculate and sketch the output Vs for the input shown (Vi = 3V, R = 80k, C = 1yiF).

Vin (max)=10V
z—ll ?
i q,

Vi

‘I‘I

Page 2 of 2
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TTEMPT THIS PAPER ON THIS QUESTION SHEE ONLY. = & :‘:‘vignntum of Supdt.:
Q.1. Encircle the right answer cutting and overwriting is not allowed. (10x2=20)
1. Which of the following is a thermodynamics law?
a) Zeroth law of thermodynamics
b) Faraday's Law of thermodynamics
c) Ideal Gas Law of thermodynamics
d) Boyle's Law of thermodynamics

2. Ifabody X is in thermal equilibrium with body Z, and a body Y is in thermal equilibrium with body
Z, Then X and Y are in —with each other?

(a) Non equilibrium. (b)Equilibrium.
(c) More Information Required. (d) None of these.
3. Angle between two vectors A and B can be determined by
(a) their dot product (b) their cross product
(¢) head to tail rule (d) none
4. hﬁﬂdhwhinhﬂmwkdmehlmwing:bndyﬂmgdmdpnhium zero is called
(a) Electric field (b) Non Conservative field
(c) Gravitational ficld (d) Conservative

S. If current in a conductor decreases then according to Lenz's law self-induced voltage will?
(a) Aid the increasing current. (b) Tend to decrease the amount of current.
(c) Produce current opposite to the increasing current.(d) Aid the applied voltage

6. What is the total resistance of twelve 6.8kilo ohms resistors in parallel?

(a) 5.66 ohms (b) 566 kilo ohms
(c) 566.6 ohms (d) 0.566 ohms
7. Which law of conservation best explains and justify the direction of induced Electromotive force
(EMF) in a circuit?
(a) Mass. (b) Charge.
(c) Energy. (d) Momentum.

8. A 6nano -coulomb point charge (a) is located at a distance d away from a 8 micro-coulomb point
charge(b). What would be the ratio of Fas / Fra?

(a) 1 ®) % (c) 18 @ 2
9. A cylindrical wire of length | moving in magnetic field B with velocity v, the induced emf does
not depend on
(a) Length. (b) Field B.
(¢) Velocity. (d) Diameter.
10. In order to swilch on & diode in series configuration, the applied voltage must be
() Greater than 1V (b) Less than 1V

(c) Greater than knee voltage (d) Less than knee voltage



