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i Instructions for Candidates :
E | (1) Write your Roll No. on the top immediately |
“ on receipt of this question paper.
(ii) Attempt any two parts from each questions.

~(ii1) All questions are compulsory.
1. (a) Find the polar representation for the
complex number 6
Zz=1=Cosa +i Sina, ael0, 2x)

(b) Solve the equation (2 - 3i)z6 + 1 + 5i = Q.
¢}

{c) Compute 2" +— et if z«--—--\/— 6




ne ~on 7, by- a~bif m
”o‘ e mteger n. Prove

)) Define f: Z — 7 by fix) = 3 -x
(i) Isf one-to-one ?
) Is fonto ?
Jusufy each answer.

Show that the open intervals (0, 1) and (1=
have the same cardinality. - g

Define relatively prime integers. Show

3 Wy 17,369 and 5,472 are relatively prime. Hence,
e find integers x and y such that 17369x + |
T 5472y = 1. -

B [ (i) Show that 3°=1(mod7) and hence
evaluate 3°° (mod?7).

§§; ~ (ii) Find all integers x(mod12) that satlsfy
B 9x =3(mod12). 67

y

(c) Use the Principle of Mathematical Induction
to prove 2?" -1 is divisible by 3, Vn2>1. 6

4. (a) Write the solution set of the given system of
equations in parametric vector form. 6.5

X1+3x2+~x3=1

s ‘3X2—6x3==..3



B 6.5
Determine h and k such that the solution
set of the given system 6.5
i +3x -k '
fdx. +hx =8
(i} is empty.
(i) contains a unique solution.
| ' (iii) contains infinitely many solutions.

) Boron sulphide reacts violently with water
to form boric acid and hydrogen sulphide gas.
Thc unbalanced equation is B,S, + H,O —

e the chemical equation using the

r equation approach. 6.8




Betry dejend
ndence relation ar

e

(c) A linear transformation T : R* — R? first perform
' a vertical shear that maps €, 111t® €, T
leaves the vector e, unchanged and the

reflects point through the line X,

(1) Find Matrix A such that T(x) = Ax,'f"_

xe R2.

0

() Find x such that T(x)=| '|. 65

6. (a) Given :

B0 o
o o
-5 -1 9

=

() Show that the matrix
equivalent to k-
(ii) Find inverse ofi A.a
inverse of AT,

A 1s ro

nd hence fin

6




e of the matrix A ?

‘an eigen valu

O —‘1-| il
8 1
dss : :

[ so, find eigen space of A corresponding to :

igen value A =4. 6:5
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; {Wru‘e your Roll No. on the' top immediately on receipt of this question paper.)

Al sections are compulsory.
s All questions carry equal marks.
Use of non-programmable scientific calculator is allowed.

Section I

: Attempt any four questions from Section I.

¢ Leibnitz’s theorem for finding nth derivative of product

0_ functions. If y = a cos(In x) + b sin(In x), prove that

+(2n+ Phoye o6 (22 + 1) =440, |




rease and decrease of he

interva mtervals of Inc
 discuss its concavity and then sketch
y=(x+DAE-9).

Skeiach the graph of the polar curve r = 3¢c0s20.

A manufacturer estimates that when ‘x’ units of a par

£ - commodity are produced each month, the total cost (in dol
will be C(x) =%x2 +4x+200 and units can be sold at a prie

of p(x)=49-x dollars per unit. Determine the price';

corresponds to the maximum profit.

Section 11

Attempt any four questions from Section II.

1

6.  Find a reduction formula for I cosec”"xdx, n22is an-integ

=

Evaluate I cosecxdx. .

Find the volume of the solid generated when the region bounded




\gth of the parametric curve :

x=Q+0hy=(0+10<r<1.

o~

area of the surface generated by revolving the curve

,—1 € x £ 1, about the x-axis.

Section 111
Attempt any three questions from Section III.

ind the equation of the parabola whose focus is (—i, 4) and

are (1, 8) and



14,

15.

16.

174

18.

19.

3597

the particie’s position as a function of ¢ if R(O)—H-ZJ

Identify and sketch the curve :
x° +4xy—2y* —6=0.

Section IV

Attempt any four questions from Section V.

Evaluate :

lim 1S 3t ~ log(sm t) A

+(tlog )k
(-0t Sin 2-t log(tan )J (tlog )k

The acceleration of a movmg particle is A(t) 241‘ 1-!-4;.

v(0)=0.

distance of the throw ?

Find T(r), N(r) and B(r) for 7 (t) =‘costf+3i_nf.;"_‘+i'_

14
[ ==
4

Show that the curvature of the polar curve r = ¢ s in

proportional to r.
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i
1 (@)

1
| (b)
(c)

£
4 2. (a)

)

All six questions are compulsory.

Do any two parts from each question.

Solve the equation ' =2x*-21x* +22x+40=0 >

whose roots are in arithmetical progression. 5
Find all the rational roots of 96y’ =16y —6y+1=0. 5

(/) Find the geometric image of the complex numbers

z, such that |[z+i|22.

(if) Find the polar representation of the complex

number z = 4/ and find Ar g z. 24

Find all complex numbers z such that: |z|'=1 .and

P.T.O.




iy

5 cos56'=16cps’9—20éos’ 0+5c0s0 -

' For (x, | y) and (u, v) in R?, define (x, ¥~ (1

Prove it~ deﬁnes an equivalence 'r_elatidn-._ 61:1

Find equivalence classes of (1, 0) and (1, ;-Ij).; =

Suppos?:, f:A—)‘B- and g:B—C are funcn
If gof is one-to-one and f is onto, pfove_‘_
is one-to-one.

If gof is bnto and g is one-to-one, prove that -3

is onto.

Prove that the intervals (0, 1) and (0, o) have the

cardinality,

()  Suppose a and b are integers and p is a
- such that plab. Then prove that' 'pia orf?

- (i) Find the quotlent q and the remamder r as'

m dlvismn a]gorlthm If a = 517 and.‘




B lation in pmmeuic vector form by

-1, (,l‘+x)"-‘2.1+nx, VneN. 6

+ 3x, t X3
B O 3 2ry - o

3x, — 6x; = -3
| the .m'atrix equation and the vector equaﬁon of
the ab,éve system of equations. Find the general
. | reducing the
mgmented matrix to echelon form. 7%
Let T:R*> R3 be a linear transformatlon such that :

Ix.x,) = (x, S0 = 5 t3%,, 3% -2%,)

() Find standard matrix of T.

(i) IsT one-to-one ? Is T onto ? Justify your answers.

( 3 Find X such that T(X) = (-1, 4, 9). %

=2
1

Find an eigenvector

k2
|
I




of p(A) is p(l)-.‘

(a)  (i) Usiﬁg homogeneous coordinates, ﬁnd

matrix that produce the following compe
transformation : Reflect points through the x-

and then rotate 30° about the origin.

(i) Show that H={(a,b c)eR*|b=2a+3c} is

subspace of R3. 52

(b) Let S={v,v,,v,,v,} where v,=(1,2,2), v,=0,2, 1)":__'_
v, =(11,10,7), v, =(7,6,4). Find a basis for the

subspace W = span S of R3. What is dim W 7‘/:

P
b

‘that rank A + nullity A- = number of columns of A

L=l | "
A=

Tt |

5 =70
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Duration: 3 hours
Instructions for candidates: y
- Wnte yvour Roll No. on the top immedia{cly on rc.ccipl of this quesuon paper. .

e 2. All'q\_msliol_xsarc compulsory. . SRR -
o R SISECTION P :

i. Read the passage and ans'wcr the Quc'stions-that'fc;lloxy': 3

rovide us with

“Forests are among the top natural resources given 1o mankind. They P
both tangible and intangible resources without which the existence of many [iving - 3
i things would be threatened.
- e =~ b ‘
- = N 7 5 5 E: = . )
o fulfil the nising demands for fousing: cultiy atiob among Lﬁhl‘l']uﬂﬂ:\ll-hccd:. tQrests
Yy oy ~StIPON C -, . ) :
% - being de roved at an alarming rate. By cutting doywunitrees. animals are forced 1o
_ venture into regions of human habitat endangering not onlv their lives | the !
& g not oh Y {Cil HIVCH L Ut the hunians
G j 1 S ot g ; - . :
safety. A long lasting solution needgto be therefore formulated for a sustainable
solution.
.
: Forests have been important since ancient times. F
st ; imes. Forests covered 60 perc
: rcent of the
carth but with the rising pUDll‘ﬂli(m. exlensive areas of forests have been cleared
: : :ared to




and take in carbon dioxide. Which if Jet to accumulate, could turn fatal to the

éxistenCé}:,Tféﬁ-‘PfeveF“ sm‘I erosion and reduce floods. ks
- "‘ : ] i . e - 3

Strict measures need to be made 1o punish those whao violate the set rules. Forests are

" vital for human existence and if nothing is done to conserve them ali living things are .

‘m danger of extinetion. -

- a. Answer whether the folowing are true or false:. - = (5=h

. 1L - Forestisaman madersesource...- . oo "

il We cannot live without forests.

: ey T Trees give us.air to breathe.
£ T The -forésts make up 60% of the total world area. :
x Trees give uy oxygen. -_ : . : ; i
> §r . 5 b. Match the words in (‘.olnm'n_.l \\'i-lh-lhc_ir meanings’ in Col.ﬁgnn"_’: (5] T :
(:(\!'!:,t‘;,. | : Column 2-

large

Ancient

Extensive risking

Alarming

Endangering

V. Reduce

. \ 3 A
Answer the following questions in 2 or 3 sentences: (4



following passage and answer the questions that follow: (4%2)

%7 Vijaya: Mukherjee.
. * o -

Oh, Mr, Roy! I didn’t h@ear you come in. That was

: Royv: SD | heard. She’s:a good lady. but she always calls at the wrong time. : il

the other cars

e e \fua\'u we hdu a problem. Damodal says my car won lbtdl’l --------

; _ are out, and we have to meet Dr. Dass at thL arport. :
_ : - . Vijaya: _Shalll LH” a laxn’ ' ; .
- e Roy-  No, \"ijdv'a Cah Mr. P(m| Afterall. he did otkr to-hdp
: e | 1. ‘-\'h—‘re is Mrs. Hukne 1de ca
. W hy is the-car ot working” i
HIL Who is Roy meeting at the airpoit?
o e L o , :
e iv. - Why is Paul interested in helping Mt Rov?
L : L J '. . ) 1 5 b
four of the followmng questions In about 40-60 words each: (4’5)

© 3. Answer any

Why was David sent to Trivandrum by M Roy?

ks
1. fHow do Shiva and David Blake know caeh other”!
; 1. \V;m[ role does Vayu play 1n the text The Tiger's Eye? .
v, Mrs Mukherjee is the recipient ol a special aw ard? What isit?
v. What is the role of Gurusamy in the play”

-

SECTION If
- : ". i ‘
ange the following into reported speech:



Hesaid, “ I'velived here for a long time

Sheela said to her teacher, “ May [ o out now.>

-y

e Y,

sdid 1o the guide, “Do you speak English?”

He sa,a’;é ';hé Policeman, “ [ wag pléyihg 'fo‘(')tball'\‘&ﬁeﬁ- the.acck'icn»t-'»
occurred.”

5. Complete the dialogues:

(5*2

5 Rama: Where are vou geing this sumimer? 2

i ~ . -n - % .
Shyam: \_,___‘_.__W, e R M T S foamst ' ]

: » : ] ‘Rama:  Ohthat's wounderful, : o : k
Shyvan: 1 STC B i davs: -
l':%(i‘i‘l;‘i’ Vo eise I Syt RTEE ,-\;‘;,,;,3_,' o e -
-o = »".
' Shyvam 3 : :

\h\ S 393

. 2 4 ]
. ~ N\ i
. M 8 & |
|
: |
: e \
i Maya — loryou tor aver an hour (wair)

1 [v1s not wort ue > 7 b)
101 orth : N\/hlkh ”]U”L.\-’ -t'()I' lIHS } l:l\'. (PLI\ ).
-

int. When [ reached the airport. the

entry cates ~ _ (close).

ISR aTpun st montly. (Visit)

v. The criminal

the vicg .
he victing w ith a blunt object. (attack).




g aflel‘.(seek) %

him {forsake).

N the tounains. (1€)-

7. Fill in the blanks with the correct article (2. an or the): (9*1)

precious metal.

~

ii. Honest men speak truth.

*jii. He tooks as stupid as

*iv. [ would like to meet Brad Pit; .

v. What did ybu do with

- vi: Heis going out with ... o Geyman girl. |

vii. He remaincd
“What is that noisc?” °[ think s

VIIT.

ix. The poor man fell asleep®™ Y o
™~

8. fall inthe blanks avith the

i You should not talk so much
ii. They have written the text
i11. Let us go home

iv. He did not play cards.

V. .I could not find my pen.

Vi

Here is your book.

vii. I would ask him.

contracted ferm of the underlined words: (

camera. | lent you?-—




! 5 . : to e _'. S : : G -

s ool ey .
ok unnl S0 o fodo
L lcommenced W ork ........ ....... lsl \4av
1 SINCE Rt i Rt ; o C
| ~ from .
B .?for & j ' . :
Sk We W al.«:d ........................ the end or uh e’streat. &
dn : s : £ e ; :
g to. c
torses :
4. The child has been INASS) RN SIS S stcrday
: since ’ ;
e [rom: T T s 4o s O
tor ; 7 . ;
: Slle traveled sevens m ST vwo hours

for &
in

| Lo by

) : :é S
i 6. L receivell this mess: age.
| i

in, at

=
~

at, at

at, in

....................... T:0'clock ..o ol 2 Sthe momming:

7. 1 saw him felling a bigitreel == a hatchet 2
by
y | — N 6
J/vG WAV LU N ; RN




10. Correct the following sentences(any five):

T 4% i L0 ) :

"1 Itistaining when | got home lasvnight.  © =

u. My sister is annoying today, but usually she 13 aice. -

S E
- 3 =

i. T have not ate anyvthing today

i i a child, l woui'd pla); 6utside. .
: v.. Evefy‘_o_ne have seen that movie.
B il by :
vii. My father.is thinking thal.l should stop smoking.
z - 5
B oonfissiow. =
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Your: Roll No...............
Sr. No. of Question Paper : 7279 J
~ Unique Paper Code 8358801
‘Name of the Paper : Latex and HTML
Name of the Course : B.Sc. (Hons.) Mathematics

Semester o 00
Duration : 2 Hours Maximum Marks : 38

Instructions for Candidates

1. Write your Roll No. on the top immediately on
of this question paper.

- . 2. All questions are compulsory.

1. Fill in the blanks (Any 4) :

(1) To create a hyperlink in HTML
element is used.

....................

O aliexeisa ... ... language.

e command draws a circle

with center (2,2) and radius 1.

P @)




(iv) Boldface text on a webpage 1s obtaiﬁ__,
the - ey element.

2.  Answer any eight parts from the following :
(8x2

(i) Describe three different ways in LaTeX to writ

in math mode.

e,
o
e

N

ot

What 15 wrong with the following input:

~1

$theta = pi$, then $ sin theta = 08.
(i) What is the output of the following command
\[\eft(\frac{a+b} {x+y}\right)*{1/3}\]

(iv) Make the following equation in LaTex:

_ [cosO —sin8
Re —— . ,
sinf  cos6

(v) Give any two attributes of the img tag in HTML,




7279 3

(vit) Give the output of the command

\psarc(1,1){3}{0} {50}

(vil) Write a LaTeX code to produce p9+ qP + 7% as
the output.

(ix) Write the output of the following HTML code -
<h3> Ordered list with Arabic numerals </h3>
<ol type = “1”>
<li> Analysis </li>
<li> Algebra </1i>

</ol1>

(x) Write the postfix notation in standard form
sin 1 add 2 exp 1 x sub div.

3. Answer any five parts from the following :

(5x4=20)

(1) Write a code in LaTeX for typesetting the
following expression:

F n I12 113 W
3
. 9o
a6 64
B 101 1331

R ©)




(iii)

\documentclass {article}
\usepackage {amsmath}
\title {My Document}
\author {ABC}

\date {today}

\maketitle

\begin {document}

\[ lim_{n \rightarrow infinity} \frac{sin 2 xj (x
\end {document}

Write the code in LaTeX to plot the funct:

Vo= \/;c_ and y=x2 on the same coorkd’inv
w the sine function

system, for 0 <x < Sho
a dot

a solid curve and the cosine function as

curve.

Write a code In LaTeX for typesctting

following expression :



0 1 2 3
X X X X

e = g

— e —+
Ol Al
DRSNS N0 )
G E G VR Vi
o TR
Lk

—— Al A ___+.

QISR - 3!

(v) Write LaTeX code in beamer to prepare the

following presentation :

Slide 1:

XYZ

November 29, 2018

XYZ Trignometric Functions

RERE @)




o psET———

T

Trignometric Functions

Slide 3:

THANK YOU

XYZ Trignometric Functions



7279 J

(vi) Write an HTML code to generate the following

web page:

University of Delhi
Department of Mathematics

The list of options for DSE papers offered in B.Sc.(H)-Mathematics:

1. Vth Semester
a. DSE-1
1. Numerical Methods i
1. Mathematical Modelling and Graph Theory
b. DSE-2
1. Mathematical Finance
11. Discrete Mathematics
e - 2. VIth Semester
! a. DSE-3
1. Probability Theory & Statistics
ii. Mechanics |

Keep the following in mind while writing the
code :

(1) Font face of the text should be Arial.

RATE©S

| L N VN A T Y T A TS N [ [ N
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Your Roll No. 3 OO T
Sl. No. of Q. Paper : 7463 J

Unique Paper Code 3323511301
Name of the Course : B.Sc.(Hons.)

Mathematics

Name of the Paper : Theory of Real Functions
Semester : III

»_'Time : 3 Hours Maximﬁm Marks : 75

Instructions for Candidates C

(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt any three parts from each
question.

(c) All questions carry equal marks.

1._ (@) Find the following limit and establish it by
; using ¢ —§ definition of limit :

Ii x+5'
im
x> -1 9% +3

(b) S.ta-te and prove the sequential criterion for
limits of a real valued function.
00)

P.T.G

o e




7463

(c) Determine whether the followmé
exists in R : -

limsgn (sm 1/x )

x—0

(d) Show that :

1
limex =0 .
x—0" : _
and establish that
1
lim ex
x—0"

does not exist in R . |
2. (a) Let ¢ €R and f be defined on (c, oo)
f(x) >0 for all xe(c, 0 ). Shov;/ that
| | limf(x)=oo

X—®0

if and only if

L | li
=)

=0

b (b) Evaluate the following limit by usmg
. appropriate deﬁmtlon

x=1" ¥ . ]




()

(d)

(a)

(b)

(c)

(d)

Determine th

- defined on a closed and boun

7463

e points of continuity of the

function f(x) = x [¥] where [.] denotes the

greatest integer function. .
A function { : R — R is such that { (x+y) = f(x)
n'R. Prove that if f 1s

+ f(y) for all x,¥ 1
‘ then it 1s

continuous at some point X,

continuous at every point of R.

et Ac R and f:A—>R and let f(x)>0, for

A Let Jri be defined as

JE(x)=4f(x) for xX€A . Show that if f is

continuous at a point ceA, then f is

continuous at C.
Suppose that f:R — R 1S
and that f(r) = O for every rd

Prove that f(x) = O for all xeR .
and real valued function

ded interval [a, b].
d. Give an example to

continuous 01l R
tional number r.

et f be a continuous

Prove thatf is bounde
show that the condition O
the interval cannot be dropped.

diate value theorem. Show

f boundedness of

Stete the interme
that x,x.= 1 for some€ X €]o, 1[ -

3 B.T.CQ).
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(a)

(b)

(c)

(d)

(b)

(c)

(d)

Show that the function f (x) = x? is uniform
continuous on [-2, 2], but it is not unifo
continuous on R.

Prove that if f and g are uniformly continuot

on A c R and if they both are bounded on
then their product fg is uniformly continuous
on A.

Show that the function
)= xeE 1|
is not differentiable at -1 and 1.

Prove that if f : R —» R is an even functioﬁ
and has a derivative at every point, then th
derivative f is an odd function.

State Darboux theorem. Let [ be an in‘terv{_'v
and f : I — R be differentiable on I. Shos
that if the derivative f 1S never zero oOn :
then either f' (x) > O for all x e I or £ (x) <
for all x 1. -

Find the-Taylor’s series for cos x and mdlcatc
why it converges to cos x for all xeR. =
Prove.that ex 21 + x for all x eR, Wit

equality occurring if and only if x = 0.5.

Is f (x) = |x[, x €R, a convex function ?I
CVEry convex function differentiable ? Justif
your answer.

4
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Maximum Marks : 75

Time : 3 Hours

Instructions for Candidates :
(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt any two parts from each question.
(c) All questions carry equal marks.

0

a group under matrix multiplication.

(b) Let G be a group and H be a subset of G.

" Prove that His a subgroup of Gifa,p€ H=>ab™ € H.
Hence prove that H={A€G: det A is a power

~ of 3} is a subgroup of GL (2, R).

.. 0)
i {a) 'Let G={{ OX:aeR,a;tO}.ShowthatGis

R. .0,




. 7464

(b)

(c)

©

 finite index.

&

BEGG TR

(1) S}lppose G is a group that has exactl
cight elements of order 3. How many'.
subigrou'p.s_‘ of order 3 does G have? 'y,,

(1i) If |a = n and k divides n, prove that lamk=k. :

6 x2= 12

Let G = <a> be a cyclic group of order n.
Prove. that G = <a*> if and only if ged (k, n)
=1. List all the generators of Z

(1) Ff a cyclic group has an element of
infinite order, how many elements of
finite order does it have.

(ii) List all the elements of order 6 and 8 in
Zix . |
Suppose that a and b are group elements

that commute and have orders m and n. If
<a> [ <b> = {e}, Prove that the group contains
an element whose order is the least common
multiple of m and n. Show that this need

not be true if a and b do not commute.
6.5x2=13

Let G be a group. Is H = {x?: xe G } a subgroup
of G ? Justify. ¢

Prove that any two left cosets of a sut?grqup .
H in a group G are either equal or disjoint.

Show that (Q ,+) has no proper subgroup of
6x2=12



7464

4. (a) Prove that every subgroup of index 2 is

(b)

(c)

5. (a)

(b)

(c)

normal. Show that A 1s normal subgroup of
S

Let G be a group and H be a normal subgroup
of G. Prove that the set of all left cosets of H
in G forms a group under the operation aH.bH
= abH where a,beG. |

If H is a normal subgroup of G with |H| =2,
prove that HSZ(G). Hence or otherwise .
show that A, cannot have a normal subgroup
of order 2. 6.5x2=13

Let C be the set of complex numbers and

M={[§ ﬂ;a,beR}.

Prove that C and M are isomorphic under
addition and C* = C\{0} and M* = M\{0} are
isomorphic under multiplication. |
Prove that a finite cyclic group of order n is
isomorphic to the group Z, =10 $4] S 28 STl
under addition modulo n.
(i) Suppose that ¢ is an isomorphism from
a group G onto a group G=: PI'O\{C that G
is cyclic if and only if G* is cyclic.

3. P.T.O.
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(11) Shoxzv.tha.t Z, the group of integers under
addition is not isomorphic to Q, the group
. of rationals under addition. 6 x 2 = ‘13

6. (a) Let ¢ be a group homomorphism from a
group G to a group G* then prove that
(i) | ¢ (x)| divides [x]| , for all x in G.
(ii) @ is one-one if and only if | o (x)]=]x|,
for all xin G |

(b) State and prove the Third Isomorphism |
Theorem. '

(c) (i) Let G beagroup. Prove that the mapping |
o(g) =g, for all ge G,is an isomorphism
on G if and only if G is Abelian.

(i) Determine 2]l homomorphisms from Za
to itself. 6.5x2=13
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rcular cone

d height of & right ci

The radius an

are measured with errors of at most 3% and

2% respectively Use increments to approximate

the maximum possible percentage error 1n

f the cone using these

1
e formula V = —3—71:R2H :

computing the volume O
measurements and th

Iff(x,y,z)=xy2exzandx=2+3t,y=6-—4t,

df
z = t2. Compute a(l)

Sketch the level curve corresponding to @ =l
2

, X
for the function f (X,y) = 7 -——}l;—z— and find a unit
a

normal vector at the point P (2\5 ) :

Find the point on the plane 2x +y -2 = S that

is closest to the origin.

3 P.T.O.
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Section - II

L

7. Find the volume of the solid bounded abg

by the plane z = y and below in the xy-plane
by the part of the disk x? +y2 < 1 in the fi
quadrant. 1

§

8. Sketch the region of integration and the

compute the integral I I e "dydx m 2 ways
(a) with the given order of integration

(b) with the order of integration reversed

5

Evaluate _f: Io 2 yy/x2 +y? dy dx by convertin

to polar coordinates.

planes x =0,y =0and z = 0.
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d -
11. Compute i1 D__\/__;éx____y__;d_g__ where D is the c.ohd
X' +y +2z

sphere x2 + y? + z? < 3.

12.Use the change of variables to compute

4

1] =-y) |
D « dydx, where D is the triangular

region bounded by the line x +y =1 and the

coordinate axes.

Section - IIX

13.Find the work done by the force field

X

F=- = 5
t mov
/x2+y / +y = Jwhen an object moves

from (a,0) to (0,a) on the path x’ +y’ = al.

14. Verify that the following line integral is
independent of the path §(13x2+2x+ yz}
dx + (2xy +y?®) dy where C is any path from
(0,0) to (0,1).

2 P.T.O.
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15.Use Green’s theorem to evalua

(j)(x sin xdx — exp(y2 )dy) Whére C is the clbscj
i C

’!

curve joining the points (1,-1) (2,5) and ( L I

|
1n counterclockwise direction. 1

i

16. State Stoke’s theorem and use it to evaluate
] £ curlFdS where F = xzj 4+ yzj +xyk and S is the
part of the sphere x*+y? +2? =4 that lies inside

the cylinder x2 4 y’ =1 and above the xy-plane.

1

17.Use the divergence theorem to evaluate the
surface integral | [F.NdS, where E = (x2 +y — 2 )T +

S !

yx’j+3zK ; S is the surface comprised of the ﬁve

faces of the unit cube O<x<1 ,0<y<1,0<z<] )

missing z = 0.
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g where S 18 the portion of the

18. Evaluate fl2xd
y == ].W'lth XZO’ YZO, Z.>.O

plane X +

PR o
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Instructlons for Candidates :
(a) Write yotir Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt any two parts from each question.

I8 Define a metric space. Let p > 1. Define

1/p
xi —Yi|p) ’
x(xl, Xpy s X Y= (Y5 ¥y - Y,) e R - Show
that (R“,dp) is a metric space.

i=1

d,:R"xR" >R as dp(x,y)_—_( n

6.5

B.T.0.
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(b)

2. | (a)

(b)

When is a metric space said to be complete ?
Is discrete metric space complete ? Justify. .

| 6.5
Let (X, d) be a metric space. Define d: X x X

' - d(x,y) - SR
—>Rby d, (xy)= Ve for all x, yeX.

Prove that d, is a metric on X and d1 s
equivalent to d. 6.5

Prove that every open ball in a metric space

(X, d) is an open set in (X, d). What about

the converse ? Justify. 6

Define a homeomorphism from a metric

space (X,d,) to a metric space (Y, dzj . Show
that the function f:R — | -1, 1[ defined by

g o x
f(x)= —1-+_|-x_| is a homeomorphism.
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Let (X, d) be a metric space and let A, B be

non-empty subsets of X. Prove that £ 6

) (ANB) =A°NB"

() AUB=AUB

(a)

(®)

Let (X, d) be a metric space and Fc X. Prove
that the following statements are equivalent :
-

i) x€F

(ii) S(x.e)NF=¢, for every open ball S(x, ¢)
centred at x

(iii) There exists an infinite sequence {x_} of point
(nst necessarily distinct) of F such that
x — X

Let (X,d) be a metric space and FSX. Prove
that F is closed in X if and only if F€ is open in X,

where F¢is complement of F in X.

3 P.T.O.
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(c)

(b)

Let (X,d) be'a metric space such that for

every nested sequence {F,} .. of non-empty

closed subsets of X satisfying d(F_ ) — O as
n — o, the intersection (> F, contains-;:
exactly one point. Prove that (X,d) is !

complete. , 6

Let f be a mapping from a metric space
(X, d,) to a metric space (Y, d,). Prove thatéj
fis continuous on X if and only if f! (G) is ‘

open in X for all open subsets GofY. 68

|

Let (X, d,) and (Y, d,) be two metric spaces. ’
Prove that the following statements are.

equivalent : 6.5

(i) f is continuous on X

(i)efli(B) L7 (1—3) , for all subsets B of Y

(iii) f(A)cf(A), for all subsets A of X . .

4
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(c) Deﬁne umform contmulty of a function f from
a ‘metric space (X, d)) to a metric space
[Y, 2) Let ( X, d) be a metric space and A be
a non-empty subset of Show that the
functionf: (X,d) >R dgﬁned asf (%) =d (x, A), .
for all xe X, is uniformly coﬁﬁnuous on X.

6.5

(a) State and prove contraction mapping

theorem. 4 : 6

(b) (i) LetY be a non-empty subset of a metric
space (X, d) and (Y,d) be complete,
where dy is restriction of d to Y x Y. Prove

that Y is closed in X. 3

(ii) Let A be a non-empty bounded subset of
a metric space (X, d). Prove that

d(a) =d(A). ids
5 1241 O),
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(c) Let (X, d) be a metric space. Then prove that ,)
following statements are equivalent : |
1.5x4=6

(i)* (X, d) is disconnected.

(ii) There exist two non-empty disjoint
subsets A and B, both open in X, such
that X = A|JB.

(iii) There exist two non-empty disjoint
subsets A and B, both closed in X, such
that X = A|B.

(iv) There exists 3 Proper subset of X, which

is both open and closed in X.

6. (a) Let (R, d) be the Space of real numbers with
the usual metric. Show that g Cconnected
Subset of R must be an interva]. Give
€xample of two connected subsetg of R such

that theijr union is dis'connected




(c)

7466

&

(b) Let(X,d)bea metric space and Y be a subset

of .X. If Y is compact subset of (X, d), then

prove that Y is closed. 6.5

fet'f be a continuous function from a

compact metric space (X,d,)toa metric spacé f

(Y, d,). Prove that f "is_‘-uniformly continuous

on X.
6.5

7 3500
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Tour Roll No. e
1. No. of Q. Paper o

Jnique Paper Code

« 7467 J
+ 32351502

: B.Sc.(Hons.)

‘ame of the Course
: Mathematics

ar;ze of the Paper : Group Theory - II

3V

emester |
Maximum Marks : 75

mze 8 Hours

structions for Candldates
(a) Write your Roll No. orr the top immediately
on receipt of this question paper.

(b) Attempt any two parts from each question.
" (c) All questions carry equal marks.

(a) Let Inn (D,) depotes the group of inner
automorphisms on the dihedral group D of
order 8. Find Inn (D,). 6

(b) Define inner automorphism of a group G
induced by geG, Then prove that the set
Inn(G) of all inner automorphism of a group
G is a normal subgroup of the group Aut(G)
of all automorphisms of G. 2+4

B R @




S .t i at Aut(G) is isomOrphic to U(nj.
: ' , denotes the group of automorph

_,  -'-2. (a) Prove that every charactensuc subgroup
ggroup G is a normal subgroup of G. Is ti

~ ° converse true ? Justify. 4-
(b) Let:G, and G, be finite groups. If (gl,gg)e
® G2 then prove that

(g,8,) = lem(| g, |;1€)) _
% where |g| denotes order of an element gi
e agroup G.
(c) Prove that D, and S, cannot be expressed
~an internal d1rect product of two of its prop
subgroups. Here D, and S, denote tk
dihedral group of order 8 and the symme
group on the set {1, 2, 3} respectively. 3

IR ST

(a) State Fundamental Theorem for Fini
* Abelian Groups. Find all Abelian groups (ug
5 ‘1somorph1sm) of order 1176. — r; |

(b) Le{ G be an Abelian group of order 120 &
/G has exactly three elements of order
~ Determine the isomorphism class of

|
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. (¢) Foragroup G, let the mapping from G x G — G
“be defined by (g, a) - gag™'. Then prove that

this mapping is a group action of G on itself.

Also, find kernel of this action and the

. stabilizer G, of an element Jj{E G. 2+2+2

4. (a) Let G={1,a,b,c} be the Klein' 4-group. Label
the group elements 1,a,b,c as integers
1.2.3,4 respegctively. éompute the -
permutation o, oband ccinduced by the
group element a, b./c respectivel}‘ under the

group action of G on itself by left
multiplication. 6.5

(b) Let Gacton a set A. If a,be A and b=g.a for
some g € G, then prove that G, =ang" where
G, is the stabilizer of a . Deduce that if G
acts transitively on A then kernel of the

action is (1, & G, et 3+3.5
" (c) LetG be a group acting on anon empty set A

= and aeA'. Then prove that the numbet of

' ' cleyents ip orbit containing & is equal to
{rictese of tiye 3tabilizer of a. 6.5

” PTO.



<t p p of.pr
- Power order p°for some a > 1. Then pra
that P has a non trivial centre. Deduce th
_agroup of order p?is an Abelian group:
. | 425
(¢) Let G be a non-Abelian group of order 231,
Then prove that a Sylow 11-subgroup is
normal and is contained in the centre of G.
2.5+4

6. (a) Let G be a group of order pq such that pP<q
and p does not divide (q -1). Then prove that
G is a cyclic group. Hence deduce that a
group of order 33 is cyclic. 4.5+

(b) Define a simple group. Prove that groups of
~order 72 and 56 are not simple.

1+2.5+3

(c) Let G be a group such that |G|=2n, where

n>3 is an odd integer. Then prove that

G is not simple. 6.5

m A
5
3

4 3500
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All the six questions are compulsory.

Attempt any fwo parts from each question. oy S
Marks are indicated against each question. £

Use of Non-Programmable Scientific Calculator 1s allowed.

L (a9 Find a root of the equation x sin(x) + cosx) 2.0 usig -

Newton-Raphson Method for starting approximétiq;x-_; 4
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o

NG . > r—

. 2'.-
M=o inegge 40 2imar o S
-4 l‘-3 O.J‘ - .-

and use it to solve the system AX = [0 4 1.]'.1'_: 6.5 ;e
(6)  Set up the Gauss-Jacobi iteration scheme to solve the

e

; :_..;..;gystem of equations :
f‘xl YRR g
36 +5x, +x; =7
: ey Xy +X +3x; =3

Take the initial approximation as X(0) = (0, 0, 0) and do

three iterations.




(¢)  Set up the Gauss-Seidel iteration scheme to solve -I'

system of equations :
6xl -2):2 +x3 =Il

X, +2x, —5x3 =1

Take the initial approximation as X = (1, 0, 0) and dtr

three iterations.

(@) Construct the Lagrange form of the interpolating polynomial

from the following data :

x = T I

f=e& | e e? ¢!

65

: 6}

3

E
4

|
|

|

(b)  Construct the divided difference table for the fOllOWin'g;

data set and then write out the Newton form of thﬁ:

interpolating polynomial :

3

Y 5 ! I

11

Hence, estimate the value off(O.S)..

|
'

|
i
!




(b)

5o that the error in the linear interpolation aff _

then 5 x 104, s T

difference operator 8 and the averaging operator L.

. .

Define the forward difference operator A, the central

Prove that :

© A= %52 +5, /1&52

s |
@ w-(r3e)eeays 6s

0

Use the formula )

S(xg) = fxo —h)

f(x) = ; h

to approximate the derivative of f(x) = sinx at x, = 7

taking A = 1, 0.1, 0.01. What is the order of

approximation ?




(©)

(@)

(5)

1

9

Derive the following forward difference approximatj,
for the second derivative - 65
» T (%) =27 (xy +h) + f(xy +2h)
f (x()): 2 3
, h
Define degree of precision of a quadrature rule. Show thai
the degree of precision of the Trapezoidal rule is | 6
]
Approximate the value of the integral J‘I—ﬁ.,dx using
o 1+ x°
Simp_son’s 1/3rd rule. 6
Use Euler’s method to approximate the solution of the
initial value problem.
X' =3 %L x0)=1,0<¢<1 taking 4 steps. 6
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f (Write your Roll No. on the top immediately on receipt of this question paper.)
Attempt any ten parts from Question No. I.

Attempt any two parts from Question Numbers 2 to S.

89

1. (@) Draw 2-dimensional cube Q,.

(b) What is the number of edges and the number of vertices

s ) 2
p.q

(]

(¢) What is the difference between a trail and a path ?

(d) What is the degree of each vertex in Q,, ? 2

P.T.O.
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g = 4:3

se Laplace transform.

Find the inver

9+ s
F(s)— 2.‘




0

(%)

(a)

(b)

(c)

(a)

G e SRS N

Use Middle-Square method to generate 7 random number

using the seed x, = 1009. 9

Suppose the feasible region of a linear program is a non-
empty and bounded convex set. Then the objective function
must attain both a maximum and a minimum value occurring

AT SR points of the region. 2

Prove that in a bipartite graph every cycle has an even

number of edges. Does the converse hold ? Justify. 6.5

Prove that, if G is a simple graph with at least two
vertices, then G has two or more vertices of the same

degree. 6.5

Show that there is no knight’s tour on 5 * 3

chessboard. 6.5

Use Laplace transforms to solve the initial value
problem : 7,
x! + 4x + 13x = te”!; x(0) =0, x’(0) = 2.

P.T.O.




-—<x<

S RS
N[

(b)  Explain Linear Congruence Method for genel
* numbers. Does this method have any drawbac
by taking a suitable example.

(¢)  Solve using Simplex Method :

Maximize 3

subject to




o dat = (2 - 2a5 + 2a) (2 + 2a
to dé_rive- the inverse Laplace iratisférﬁa.tq show

i e (c‘osh'alt sin at —smhatcosat)

(¢©0 Solve thé problem : ; : o o 7!

Maximize ~ 25x; + 30x, | |

subject to Pl
20x, + 30x, < 690 | T g

-

-

1

U B

X1, X 2 0.

Suppose now the objective function is changed to

C,x, + 30x,. Show that at C; =20 and C, = 37.5, alternative

optimal solutions exist. | . e
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Numerical Methods

B.Sc. (H) Mathematics : DSE-2
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Maximum Marks : 75

(Write your Roll No. on the top immediately on receipt of this question paper.)

All the six questions are compulsory.

Attempt any two parts from each question.

Marks are indicated against each question.

Use of Non-Programmable Scientific Calculator is allowed.

. (@) A real root of the equation x

10, 1[. Perform three iterations of Regula Falsi Method

to obtain the root.

3 _ sy + 1 =0 lies in

6

P.T.O.

Pongreguegpex 7T TS99




()

(c)

(@)

(6)

(c)

(a)

Perform three iteration of BisectionsMethod to obtaip ,

of the equation cos (*¥) — xe* in )0, 1]. |

Discuss the order of convergence of the Secant Methy,

and give the geometrical interpretation of the method,
Verify x =z is 2 fixed point of the functig,

1
h(x) = E(X + i,] Determine order of convergence (f
2

sequence p = hp, ) towards y — \/E 2 65

Use Secant method to find root of 3x + sin (x) — & =

in 0, 1[. Perform three iterations. 63

Prove that Newton’s Method is of order two using

223 = ) and initial approximation x;=2.568

Define a lower and an upper triangular matrix. Solve the

system of equations :
=34 +2% — X, =12
6x, +8x, +x; =1
4% +2% +Tx; =1

by obtaining an LU decomposition of the coefficient matrix

A of the above system. 6

[



‘4x1 +ZX2 “x3 =-1:.

g 1 IS0 D 0pi iy, e S E] o NS RG
ong ,_“ - : —x1+x2+4x3=1
~ Take the initial approximation as X© = (0, 0, 0) and do
 three JIeTations. s ot e 6" 3

4 (a) Construct the Lagrange form of the interpolating polynomial

from the following data :




g

(L 808)

(b) Prove that for n + 1 distinct nodal poipg
Xos: Kys Xy i Xips there exists a unique interpolating
polynomial of at most degree ». 6.5

(¢)  Find the maximum value of the step size h that can be
used in the tabulation of fx) = ¢* on the interval [0, 1]
so that the error in the linear interpolation of f(x) is less

than 5 x 1074, 65

d. (a) Define the backward difference operator V and the

Newton divided difference. Prove that :

. V0
f[x(}sxls ————— ,x,,]= /j: where A=x,,—-x,. 6

(b)  Construct the divided difference table for the following

data set and then write out the Newton form of the

interpolating polynomial :

T =7 5 4 !

)
S

y 10 5

Find the approximation of y for x = 3.




()

idal

Approximate the value of Ie'x-dx using the Trapezo
: : 0 Sl

3 .

rule and verify that the theoretical error bound:holds.fbr

“Epng
State Simpson’s 1/3rd rule for the evaluation of I f(x)dx
' e .

and prove that it has degree of precision 3. 65

the same. | Lo e

Use Eﬁler’s method to approximate the solution of the initial  r Sedd

value problem.

x'=(1+xz')/t, x(1)=0, 1<r<4 takmg 5 steps. 6.5

RO kot - W - I - = - = S g
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(Write your Roll No. on the top immediately on receipt of this question paper.)
Attempt any ften parts from Question No. 1.

Attempt any fwo parts from Question Nos. 2 to S.°

i (@) Draw a simple connected graph with degree sequence
(s 2783,53.4,74,76) 2
(b)) What is the number of edges in Q3 ? \ 2

(c) What is the sum of degrees of vertices of Ky 7?2
(d) State Ore’s Theorem. | A B 2
(¢ How many 2017- regular graphs with 2019 vertices
exist ? Justify. 2
(/' Determine whether x = 0 is an ordinary point, a regular
singular point or an irregular singular point of the

differential equation x’y"+ (6sinx)y'+6y =0. 2

P-TEk




14
y
(8) Find the Laplace transform of the func
f

f@=+1)".

—~
(8]
~—

n
Hi

()  Find the inverse Laplace transform of the funqiq’
B(s)=2s"¢?. .

()  Apply the definition to find directly the Laplg,

transform of the function described in the followin!

figure : !

(1, D

©

() Many computers use the Linear Congruence Metho
for generating pseudorandom numbers.The method i

given by the rule :

x ., =(ax, +b)modc

n

What value of ¢ is usually taken by computers to avoid

)
»

i3 cycling ?
|
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(k) A Montana farmer owns 45 acres of land. She is
planning to plant each acre with wheat or corn. Each

acre of wheat yields $200 in profits, whereas each acre

of corn yields $300 in profits. The labor and fertilizer
requirements for each are provided below. The farmer

has 100 workers and 120 tons of fertilizer available.

Wheat Corn
Labor (workers) 3 2
Fertilizer (tons) 2 4

The farmer wants to plant wheat and corn such that

her profit maximizes. Formulate the linear programming

problem, clearly specifying the objective function and

the constraints. 2

(@) Let G be a simple connected graph with n vertices,
where >3 and deg y>p/2 for each vertex v. Use
Ore’s Theorem to show that G is Hamiltonian. Give an
example of a Hamiltonian graph that does not satisty

the conditions of Ore’s Theorem. 6.5

R T.0):



dominoes (from 0-0 to 4-4) in a ring.

[

L]

Use Laplace transforms to solve the

~ problem :

£ ,x" +6x' +18x = 0082"; x(ﬂ)

|
L




4

(@)

()

(a)

Gmor ) ‘ 8082
Find two linearly independent Frobenius series solutions
of : 7

3x*y"+ 2xy'+ x'y=0.

Solve the initial value problem : 7
(x2+6x)y"+ (Bx+9)y' =3y =0; ¥(-3)=0, y'(-3)=2.
A small harbor has unloading facilities for ships. Only
one ship can be unloaded at any one time. Ships arrive
for unloading of cargo at the harbor, and the time
between the arrival of successive ships varies from 15

to 145 minutes. The unloading time for ships varies from

45 to 90 minutes. For 5 ships, the data is as given :

Ship 1 | Ship 2 Ship 3 Ship 4 | Ship §
Time between
successive ships 20 30 15 120 25
Unloading Time 55 45 60 75 80

Draw time-line for each ship and hence answer the
following questions
9

(1) What is the average waiting time for the ships °

(if) For how much time the harbor remains idle ? 7

5 B0




(®)

(©)

5. (a)

(b)

Using Monte-Carlo simulation, write an algoriﬂm:

calculate an approximation to T by considering ¢

number of random points selected inside the

circle :
Q:x2+y*=1, x=>0,y>0

where the quarter circle is taken to be inside the squar,

S:0<x<1 and 0=sysl. 7
Solve using Sim?lex Method :
Maximize 10x + 35y
Subject to
4 + 3y < 24
dx +y = 20
X y =0
Show that there is no knight’s tour on 3x6 chessboard. ]
Use the factorization :
s*+4a’ = (s -2as +2a®) (s’ +2as +2a?)

to derive the inverse Laplace transform to show that :

o e &
[F 4 ————r=-—/(coshal Stk 4t + sinhat cosat) 1
s +4a” | 2a



——

(¢)  Solve the problem :
Maximize 25 x; + 30 x,
subject to
20x; + 30x, < 690
Sx; + 4x, < 120
X X 2 0

Suppose the second constraint is changed to :

5x,+4x, < b,

What is the change in the value of the objective

function as b, increases by one unit in the range

92<bh <1725 7
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Duratlon : 3 Hours Maximum Marks : 75
(Writg ygur Roll No. on the top immediately on receipt of this question paper.)
A—ttémpt all questions by selecting any rwo parts from each question.

l.  (a) Find the open interval on which fix) = x> — 3x + 3 is concave
up and concave down. Also determine points of inflection,

if any.

| (b)  Find the interval in which the function f{x) is (i) increasing

(i) decreasing fix) = 2x> — 9x2 + 12x.
(¢) - Evaluate :

lim 3x2—5x+7 6
xs-e Tx? +2x -3 :




[

(a)

(b)

(c)

(a)

()

()

Find the volume of the solid that results whep, the |
enclosed by y = x°, x = 0,x =2, y =0, is revolyeg ‘

X-axis.

Use cylindrica!l shells to find the volume of the

generated when the region enclosed between y = ]

x=1,x =4, y =0 is revolved about y-axis.

Find the area of the surface that is generated by revoly

the portion of the curve y = x> between x = [,

x = 2 about y-axis. 6
Evaluate :
: 10(sinx — x
lim ( - )
x—0 X

Describe the graph of the equation :
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Identify the symmetries of the curve »> = cos 0 and then

(@)
sketch the curve.
(b) Solve the initial value problem and find r as a vector
valued function of .
a3 i A 1 - -
CLEas (e WNori R Tk k. r(0)=
dt 2( ) 4 t + 1 A=
(¢) Find a unit tangent and unit normal vector for space

curve

r(t) = (cost + tsint)i + (sint — tcost) j + 3k. 6+6

—3
(a) Write acceleration d in the form a; T + ay N without

finding T and N for :
r(:)z(:+l)f+2:}+:3£ at 1= 1.

(b) Show that :

2xy

e

flx )= 2+ (x, ») # (0, 0)

0,

is continuous at every point except at origin.

PT.O.



(¢)

6. (a)

(b)

(¢)

8525

( S
aw dw =
Find 5 and E where w = x + 2y + 2234

A
y = +inis 'z =27 ‘

Find the direction in which fix, y) = xe&” + 72

(/)  increases most rapidly at P( 1, In2, 21)

(i)  decreases most rapidly P(I, In2, %J
Find equations of tangent plane and normal lines fi
curve z2 — 2x2 — 2)%2 — 12 = 0 at P(1, =108

Find all the local maxima, local minima and saddle p

of the curve :

Ax »)=dn e =i 6%
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Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

()

Attempt any two questions from each section.

SECTION -1
”1"% [0 ] [0] 1’1]
S ol 1]]|2]]o]f .
1. (a) Verify that the set S=1| |, 1 i is a
1 {ﬁlJ 2|0
L0 2 L ot
basis of RA. (6)
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5

(b) Find the rank of the matrix

S g
Bl 21 ]
=120 (6)

SECTION - 11

‘ : : -1)"
(a) (1) Determine whether the sequence {11‘-( )
n

is bounded and monotonic.

i ; Jcosn
(ii) Compute lim L } (6)
n—>cC ]]

(b) Find the n' derivative of y=esin(4x+1). (6)
(e} If w=(sin"'x)*; prove that

(_1—)(3))/,HJ —(2n+Dxy,,, —n‘y, =0 . (6)
(a) Sketch the graph of y=e " +1. (6)

R TR@:
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(b) According to Newton‘s Law of Cooling, the fa
at which a substance cools in air is proportionalt0
the difference between the temperature of th
substance and that of the surrounding air, [f th
temperature of the air is 30°C and the Substan,,
cools from 100°C to 80°C in 20 minutes, find Whe,
the temperature will be 40°C. (6

: ]
(c) Find the Taylor series generated by f(x)=- i
X

x = 2. (6

(a) Draw the level curves for the surfac

+25y2 at heights k = 1, 2, 3. (6

(b) Find all the second order partial derivatives o

L@ =t . (6

(¢) Verify that z = e*sin(y) +e”cos(x) is a solution ¢

the Laplace equation. (6;
SECTION - II1

(a) Prove that the product of all the n' roots of unit}

fs el (4



|
‘»
thn

(b) Represent graphically the set {z:|z ||z =1 ).

(3%)

(Cosa + iSina )’ 4
(Sin f# + iCos f)° 4

(a) Evaluate

(b) State fundamental theorem of algebra. Form an

cquation in lowest degree with rational coefficients
having \/5 + 2 and \/_ — 2 as two of its roots.

(3%2)

9. (a) Find the equation of the circle described on the

join of the points given by -1 -3i and 5+7i as

extremities of one of its diameters.

(4)

(b) Find the equatio: y

ght line joining the

v 4 gy
siral

points whose affixes are 2—-5i and 1—i. (3'2)

(900)
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. Calculus and Matrices

:  B.Sc. Mathematical Sciences/B.Sc.
(Prog,)

|

Maximum Mafks : 75-
.. e your Roll No. on the top iﬁmediately on receipt of this question paper.)
: Attempt any three questions from each section.
é , Section | |

L (a) Examine the existence of the limit of the function

& Eo2EN st <0
R gl =it 0</<)
| (v (T i s
@00,
1 (b)  Find a value of the constant k, if possible, that will |
|

make the function continuous everywhere.

flx =258 x <il

f(x) = et x>0




, lf y= écos(logx)+bsin(ldgx), thgn show

X290+ @RA DRy, + (7 +1)y, =0

-

() Find the Maclaurin series for the function f(x)=

assuming the validity of expansion.

3: (@) State and prove Lagrange's mean value theorem. Al

3 discuss its geometrical significance.

(b)  Find the value of ¢ for the following function '
satisfies the hypotheses of the Lagrange's mean valu

theorem :
)= 0y 1. a=0 b1
(¢)  Prove that

. l—cosx
lim
x—0 x
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(’é)-‘ For what value of A and p do the following

“of linear equations : : B

xty+z=6

)

Eoy (k. 2Pk Nz =

S iy

. ~ have

:

(/) a unique solution

(if) no solution

(i) an infinite number of splutions.




;&m set {a 11)(1 LD, (1,1, -1} is

'T‘j’ent or not

'I‘{x, y) (x+4 Y, y) IS lmear Sketch the image of
¢ nmt square w1th vertices (0, 0) (0, 1) )

(!,, 0) under the given transfonnatlon . 4+4+5

ro %
74

o *_ F‘md the standard matnx of the reflection about xz

Fi:!d the polar répresentation .of the following numbers

0 7=,

Al DUAL CAMERA






[This question paper contains 8 printed pages]

'-":ym-Roll No. JPE L AL S
sl. No. of Q. Paper : 8564 J
Unique Paper Code :42341102

B.Sc. (Prog.)/B.Sc.
Mathematical Sciences

] Name of the Course

- Name of the Paper Problem Solving Using
Computers

Semester o |

Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :
(a) Write your Roll No. on the top immediately
on receipt of this question paper.
(b) Section-A is compulsory.
(c) Answer any five questions from Section-B.
(d) Answer all parts of a question together.

| Section - A

1. (a) What do you understand by Byte. Write
number of bytes in each of the following :

. : 3

(i) Megabyte

Ay Gy ze

BTGk
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(© Find the output of the following code : 2+2
(i) def fname(n):
for i in range(n):
if i==3:
return O
else:
print(“i= ”,1)
print(“output=",fname(5))
(ii) names={DELHI"5,' BOMBAY"6,'GOA’:3}
print(list(names.keys())
print(names.get(RANCHI’,'NONE’))
(h) Find the content of S after the execution of

(> ]

the following statements ? 3
§1=“EXECUTION”
S=81[0::3] *3

Section - B

2. (a) Given two lists L1=[‘red”,“green”] and
L2=[3,5]- Write Python statt?ment(s) . to
produce a list named outlist ha\.nng following
contents using L1 and L2: outlist=[(‘red’, 3),
(‘greeny’, 5)]. Also, display length of the outlist
REPMED cecnitents. 0+1

s | P.TO.

P



NAMESI and NAMEbQ
(ii) Generate a list DupNAMES fo

(c) Write PYTHON statements to accept posi
integer only from the user. Use appropri
exception/assert statements for the

3. (a) Find the data type and content of
variable S2 after the execution of each of
the following statements wher
S=“Semester Examination” and S1=“Fj

(i) S2=S[:-12]+S1]:5]
‘ (ii) S2=S1.find(1)+S1.rfind(7)
i  (iii) S2=S.split()




a function that takes stry as
eter and replaces alternate character

altant string in str2. The function shall

splay the number of character replaced and
shall return str2. For exainple if
- strl=Examination’ then str2=“x*m*n*t*o*’
~ and the number of character replaced is 6.
S

(a) Write a function named fncompute which
takes number as parameter where number
‘1S a positive integer. The function returns
the difference in maximum and minimum
~ digit in the number i.e. if number is 7892,

then difference is 9-2=7 5

(b) Write a function named fnsearch to search
for an element X in a list L using linear
d L are passed as
should return all

else -1 if not
multiple times
S

search, where X an
parameters. The function
~ positions at which X is found
" found. Note that X may. appear




‘N

following list X of

i

%

the

100, 34, 45, 56, 19

Show step by step iterations for arrangj
‘the given list in increasing order ys;j
~ Insertion sort.

- (b) Write a recursive function to compute nth

~ term of the fibonacci series. Fibonacci series
has 0 and 1 as first term and second term §
respectively. The third and subsequent |

B terms are computed as sum of previous two
b terms. 5)

6. (a) Write appropriate file handlj

ng statements
to do the following :

2+3
(i) Open a text file ‘exam.txt’ and append

message ‘Good Morning’ in it

(ii) Display contents  of @ ‘CSV  filg
students.csv where fiel
by delimiter *

(b) Write a function fnfile() which reads g text
file ‘sentences.txt’ b,

ds are seperated

sentences whose length j
§ evadile vatous.txt,’



5.,
-‘ Ident:fy the local and global variables in the
_. ~ following code and find the output: 5
j=5 |
def fn(a,b=95):

if a%b==

print(“Divisble”)
else:

print(“Non-Divisble”)

Wt X

j=atb
~ print(“in function j= ")
fn(15) |

Mm(16,3) -
. pnnt( outsude functlon i=219)

7 PT.O. iaal



hPython statement(s) to stq
mon factors of given two numberm

3 member radius. Include following methods |
~ in the class definition : ‘ &
(i) Constructor to initialize value to the data
member.
(ii) Method getperimeter to return the |
perimiter of the circle which is defined
as 2*pi*radius. :
(iii)Method getarea to return the area of the
circle which is defined as pi*radius?.

After defining the class, create an object of
CIRCLE with radius 5.
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Instructions for Candidates

i 8 0 s, S byl

1. Write your Roll No. on the top immediately on receipt

i of this question paper.

This question paper has six questions in all.

s

y two parts from each question.

2

3. Attempt an
4. All questions are compulsory.
5.

Marks are indicated.

UNIT - 1

AU
: R; =0
) 1t G = {\a a\’ae ; ‘

is an abelian group under matrix

Show that G 6)
tiplication.
Jauiip PLO:

A — e —— 1




order 2 must have a subgroup of order

(b) Define Cyclic Group. Is U(8) with the o
of multiplication modulo 8 a cyclic gro

Justify.

(c) Let a,b e S_. Prove that a'b™ab is an

permutation.

! 3. (a) State Lagrange’s theorem for finite groups. P

PRt

that in a finite group, the order of each eleme
the group divides the order of the group.

(b) Let H be a subgroup of G and a, b €G:
that either aH=bH or aH nbH = ¢.

i
i
)
¥
i

(c) Let H= : Z;a,b,dER; ad = b

normal subgroup of GL(2, ]R)? Justify




UNIT - II

) Define center of a ring R. Prove that center of a

ring is a subring of R. (6.5)

(b) Define field and an integral domain. Prove that
every field is an integral domain. Is the converse

true? Justify. (6.5)

(c) Find all zero divisors in Z,,. What is the

relationship between the zero divisors and the units

of Z,,? (6.5)
UNIT - III

(a) Determine whether or not the set

(e a4l

is linearly independent over L.

v

0
1

1

(6.5)

; b) Let V= [[; E], a,b,ee Q] be a vector space over

(6.5)

Q. Find a basis of V over Q.

g is a subspace of R*?

P.T.O.




6. (a) Which of the following fun tic

R? is a linear transformation

(1) T(a,b) = (a—b, 0)

(i) T(a, b) = (a2, b)

— (3 be a linear transformatio

‘ (b) Let T: (3
| g
i

e (&, 9, @) & @9, vl are the conditions o

and ¢ so that the vector be in range of T?
is the rank of 0%

(c) Let T:R2 _, R2 be a linear

that WL2) = (2,3) and
for any (a,b) € R2,

transformatio.
LOOS= (1,1). Find
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of this question paper.
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3. Attempt any two parts from each question.
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v
B
1
g
§
:
{f
i
i
|
¢i
i
12!
fel
1
si
{5
iy
i

it @)iSolve [yz (x+1)+y]dx+(2xy+l)d).1=0. (6.5) i

(b) Solve x%+y=(xy)%, y(1)=4 (6.5) |

() Solve (px—y)(py+x)=h"p. (6.5)
0.00,0)




7293 2
2. (a) Solve the initial value problem

d2
dx’

(b) Find the general solution of the differential equation

,d%y dy

dx’

(c) For the differential equation

show that x> and — are solutions on the interval
5

0 <x <. Are these linearly independent? Justify.

Also find the solution that satisfies the conditions
W2) = 3y 0N (6.5)

3. (a) Using the method of variation of parameters, solve

the differential equation g—- Lyi=sect v (6)
by

(b) Given that Y= 18 a solution of

2

7SS d’y 2 dy
) (% ek € B i Dy =0

S +y=3x"-dsinx, y(0)=0, ¥'(0)=1. (6.5

" 2y = Iy (6.5)



1293 3

find a linearly independent solution by reducing

the order. Write the general solution. (6)
(c) Find the general solution of

—2(x+1)-d—y—+2y:1,

Dﬂ d 2y
| dx’ dx

G 1)

~
S—

given that y=x+1 and y=(x+ 1) are linearly

independent solutions of the corresponding

(6)

homogeneous equation.

e (@) Solve

dxad dz
== - 6)

(b) Solve

2—45+é)—)+x+y:t2+4t,

dar adt

dx B opioy=2"-2t. (6)

de dt

k the condition of integrability and solve

(c) Chec

% o e dyirdz = 0. (6)

RIS @R

)
S

e

A




quua"ticn-.

(b} Find the general integral of the partial differ
equation
OEesip (Xt yz)g = xX-y°

(c) Show that the equations

5D = W S 5% SED T 4] B 5

TSR

are compatible and find their solution. (6)

2o
e

6. (a) Find the complete integral of the equation

22 = pgxy (6.5)

(b) Find the complete integral of the differential |
equation

PRI = xPqi(x? b )2). 6.5)

(c) Reduce the following differentia] €quation to

) 0%z 0%z
canonical form — +x*— =0,

Ox oy’
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Your Roll No. ....cccccoovnivue
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e Paper Code : 42347902
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' Structure
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: V
: 3 hours
aximum Marks 3 S

(Write vour Rol! No. on the top immediately
on receipt of this question paper.)

Question No. 1 is compulsory.
Attempt any four of Question Nos. 2 to 8.

arts of a question should be answered together.

SECTION A

Answer the following questions :
(a) An array A [1 ... 15, 1...10] is stored in the memory with
each clement requiring 4 bytes of storage. If the base
(  address of the array A is 1500, determine the location of
A [12] [9] when the array is stored columnwise. 5
(b) What is meant by the ‘stack overflow’ condition? Is it
applicable to the linked list method of implementation of

the stack? Give reasons. 4

14



?‘ . e n’ rr!,"nlogn n" 2 :
(e) Why is lmear 1mplementatlon of queue u
inefficient?

O A newspaper dxstnbutlon routc has recently
computenzcd Information about each of the 100 ¢ U
is stored in individual records contammg first nam

- more than S letters), last name (of no more than’ ‘
and payment due. In order to ease out the proc 's

accessing the customer records, following tasks p ne

(1) Sort the records based on customer’s first name. th
algorithm is best suited amongst the following : raﬁ _
sort, bubble sort, quick sort? J ustify your choice., 2

(1) After (i) above, what will be the maximum numbcr,o

| Comparisons needed to find a parncular customcrs

‘ B record? . 2§

(g8) Whatis the time complexity of following algorithm: 2 |
a=g : !
for1=0to N~
{

forj=Ntoi+ |
{

- -~
ar

di=a et
=) NU“‘

‘ /O 2
N\ “‘;\i — U bR ) A e :

(AR




}

-

(h) What is the maximum number of nodes in a binary tree :

()
(i)

at height h.
at level 1. 2+2=4

(1) Convert the infix expreséion a*b”c/d to postfix. Also, for

the valuesa=2,b =4, c=2, d = 6, evaluate the expression

using a stack. 1+3=4

SecTiON B

2. (a) Given the following sequence of letters and asterisks :

(1)

(i)

ALG*O*R*THM*S
Consider the stack data structure, supporting two

operations push and pop. Suppose that for the above

sequence, each letter (such as E) corresponds to a .

push of that letter ento the stack and each asterisk (*)
_corresponds to a pop operation on the stack. Show
the sequence of values in the stack. 3
Consider the queue data structure, supporting two
operations enqueue and dequeue. Suppose that for
the above sequence, each letter (such as E)
corresponds to an engueue of that letter inte the queue
and each asterisk (*) corresponds to a dequeue

operation ¢n the gueue. Show the sequence of values

in the queue. 3

(b) Writc an aigorithm to scrt 2 list of elements using count

L1y N

4

sort.

3 P L O




. 3. (a) Implement queue using linked list. Declare and define
enqueue( ), dequeue( ), clear( ) and display() algorithms

for inserting a value, removing a value, clearing queue and

(b) Arrange the following sorting algorithms according to their

displaying contents of the queue.

8

‘best case running time complexity : Quick sort, Selection

sort, Count sort, Insertion sort.

2

4. (a) Createany possible binary search tree using the following

values :
DO N2 01283 0520 =S2Si]

4 .

(b) List the order in which the nodes in the below constructed
tree will be traversed when each of the following algorithms

1s used : Inorder, Preorder and Postorder.

5. {(a) A thief enters a house for robbing it. He can carry a

7300

maximal weight of 60 kg in his bag. There are $ items in
the house with the following weights and values. What
iterns should thief take in order to maximize total value if

he can even take the fraction of any item with him? 5

4

6

0 PRSP ST HY



ngh fof an element and delete it if
ingly linked list. . >

y linked llst, write an algonthm to find middle
44 lmked list. For example, if given lmked list 1s

; 1—-)2—-)3—-)4—-)5—-)6 then output should be e 5

the following array using merge sort. Show each

how the elewnenis will be stored in one-dimensional
ow»major order and column-major order. 6
e output of the following algorithm :




if(n> ()
{
fun(n-y
Print(n)
fun(n-)
)
}
main( )
{
fun(4)
return (
!

Draw the tree showing all the calls generated by fun(4).- 4

Write an algorithm to perform followihg operatioiis :
(a) Insert a value in front of a doubly linked list. |

i
(b) Delete a value from end of a circular singly linked ist 4

(c) Print elements of a singly linked list in reverse order.
3443

)
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nﬁ'erentxal Equatwns
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8
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«

y+pr=x'p’

Solve the ,,_mxtsal value | piomem

(y+. x +y )dx—-xdy 0 ’y(l)_,\;._‘,O‘

;fM&Ai).(irnum Marks : 75

' fthls q__uq_.s_‘tiot; paper.)

(xy* —x*)dx + 3%y’ + x‘zy,-Zf +y')dy =0
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Parsboic o ypary

‘Form a partial differential equation by

n of the differential ¢
R nd

.
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(Write your Roll No. on the top immediately on receipt of this question paper. )

Section A : All questions are compulsory.

Section B : Attempt any three questions.

Parts of question must be answered together.

Section A 10x1=10 ,

(@) In a spreadsheet, which of the following functions is

used to find the highest number out of a matrix of

numbers :
() HIGH®B1:B10)
(i) MAX(BI:B10)
(iii) BIG(BIB10)

(iv) None of the above

RTC)




Sk () None of the abo‘veA o S5

(©) Which of the fo]lowing_-pair of short cuts is use

‘-'Cut and Paste :

() cul +C, Cul +v

5 (i) Curl +X, Ctrl +V ;?

. (i) Clil +V, Ctrl +C i;

() Ctrl +G, Cirl +X & .‘.i

(d)  Which of the following is not a font sty'le ‘7 : &

& ()  Bold | i |
(71).  Superscript

(/1) Regular

(7v) ltalic.




| .For rotatin-g da*ta tables, we can use the command

........ - (trans(), t()). j

P command produces the sum values fm-
) rows. (rowsums() / rowSums())

[ LR (c) hist() command is used for
B histogram).

I
|
|

t
(e i command can sort the data. (order() /
rank()) |

()l command can be used to save one or more |
objects to a file. (load() / save())

(g) Tables can be summarized using the E

{
EEE LT Y i

command. (apply() / attach()) 1x5

3. Write the commands for the following: . ¥

(a) (i) Using scan command, enter t

he following
data:

Week: Sun, mon, tue, wed EOr

(ii) Insert the items thu, fri, sat at the end of thc
above vector.

Write the command io prmt the Objﬁ"t
starting with ‘ti’,




()  Fill in the blank :

Landscape iS .....vmsiininss
() A font style

(i) Page Orientation

(iti) Paper Size

(iv) Page Layout

h What is the largest digit in the octal number system ?

Give Hexadecimal digit for the decimal number 12.

@)

(h) -~ What is the value of sign bit for a negative number ?

(1) Give four digit ten’s complement of the decimal number

0074.

0] How many characters can be represented using ASCII-

8 coding ?

Section B

2. S.no EmployeeIBaSic HRA [ DA | Allowance | Gross

Name Salary

.




Calculate HRA = 30% of the Basic Salary.

- Calculate Allowance as

¥ 5,000/~, if Basic is less than or equal to% 10,000

- % 7,500/, if Basic is greater than ¥ 10,000/~ and e

than or equal to ¥ 20,000/-

Z 10,000/-, if Basic is greater than ¥ 20,000/-

3. (a) Perform the following binary addition

(10111), + (11010), + (111),.

& g (b))  Give Truth Table for NAND gate.

transition in a presentation software.

Write the steps to create a hyperlink on slide nur

I to open slide number 8 in a presen

_ software.




C 5 ) | S 757}
(@) Using 2’s complement, perform the following operation

using eight‘ bits _ 3
(+7) + (-19)

(b) Convert the hexadecimal number D3F4 to binary and

(@) What is a Filter in a spreadsheet software ? Give an

-

example of a filter. 3

-

(b) Give steps to insert a header in a document. 2

Differentiate between :

(@) Save and Save as ‘ 2
(b) ‘New and Open . - 2
(©) | Print and Print Preview. - 1




ion paper contains 4 priﬁted pages] B : ;

S
Roll No.
S. No. of Question Paper : 7280 ,,
Unique Paper Code : 42353327 J ’
Name of the Paper . Mathematical Typesetting System
Latex
Name of the Course . B.Sc. (Prog.)/B.Sc. Math. SC : SEC
Semester : m
* Duration : 2 Hours Maximum Marks : 38

(Write your Roll No. on the top immediately on receipt of this question paper.)

All questions are compulsory.

i Fill in the blanks : 5x1=5
() Boldfaced mathematical text is produced with a
........................... command.
(i) The SYMDbOIS .oovvrveiiienenicienaens may be used instead of pair
of $ sign.

(#ir) Emphasized text is produced With .....cocoiminenecnees
command.
(iv) For plotting a function with PSTricks, we need the

package. :

---------------------------

P.T.O.




B Wite the command in LaTeX to obtain the e

(a R Gl e

1;

i § B

.' (}ir’j Explam the command \pscnrcle(3 2 5){2 5}

| .(i"v) | Explam the command \psarc(1 l){2} {0} { 65}.

(v)  Whatis the dlﬂ"erence between the commands \eqnamy

and \eqnarray*.

(vi)  Write a code in LaTeX to‘get the following :

picture :




(&) What is wrong with the following input -

If Stheta = pi$, then $sin theta = 0§
3. Answer any four parts from the following : 4-5%4=18

(i) Using beamer produce a presentation with the following

content :

Slide 1 : Title of the presentation with authors name and

date
Slide 2 : Some trigonometry identities :
sin? @ + cos® 6 = 1
2 s O eos O = sin 20
Slide 3 : Thank you

Write the code in LaTeX to typeset the following

(i)
matrix :
-
% A2 3 £ i
h 2
N .= xlz x’g X3 Xn
n b 5 :
= -l n-1
xln—l xg' x:;’ Xy d




[Multiples [Multiples | Multiples |
" ots ~of6 | of3

- () Writ_e a code in LaTeX to get the fo_lloWirig.‘ |

- The general solution to the differential

y'—-3y + 2y =0 is

]

24

e + c e

)  Write a code in LaTeX

to get the following

..

xX—2 =
\x—2|=
Bo2 e




4

(a)

(b)
(©)

(d)
(e)

nique Papei' éode .- 42353503 i
Name of Paper .

| : Statistical Software R :

Name of Course : B.Sc. (Math Sc.) / B. Sc. (Prog) 7 |

| SEC e
Semester -V ‘ : e i i
| Duration " :2 hours |

- Maximum Marks : 38

1. Do any five of the following:

State whether the following statements arc true or
false: '

i
|
|
B |
!
|

(Write your Roll No. on the top immediately
on receipt of this question paper.)

All questions are compulsory.

All commands should be written in software R. ]

The commands mean() and rowMeans() for a data
frame give the same output.

read.csv(choose.file()) is used to read a file.

If we don’t have any named object at all, then Is()

command gives NA.

getwd() and setwd() are same commands.

tax is used to copy a data.
guni : P.T.O.




cnmmand produces the sum
rows. (rowsums() / rowSums())

hist() command is used for
hlstogram) | :

wrerme.. command can sort the data (
rank())

command can be used to save one
objects to a file. (load() /save())

(2) Tables can be summarized using the
- command. (apply() / attach())

3. Write the commands for the following:

(a) (i) Using scan command, enter the fol
| data: ¢

Week: sun, mon, tue, wed

Insert the items thu, fri, sat at the en
above vector. '

‘Write the command to pnnt
startmg with ¢ t

Al DUAL CAMERA




-_Fmd the largest of the‘-gr
removmg the effe«ct of NA

&4 r‘ﬂ

(ﬁ) ' Show the last three items of the vcctor. 00

(d) (x) leferentrate between data structure and a
matrix.

(ii) Convert the following data into mtegcr. g
~ Data?: 23.017.5 14.5 123129 |

Consider the following data, for the questions (€) —
| (h): '

Len : 12, 23, 45, 23, 16, 31

Speed : 12, 34, 16, 21

Noo:2,6,5,8

(e) Create a matrix mew.

(f) (i) Drsplay the data for the columns Len, Speed.

(iiy Display the data of first a
the above sample.

nd second row for

(g) (1) Convert the above matrix into a data frame..

(")' Convert t’bé matrix into @ list.

i Add the -’-appropriéte row heads. 2%8=16



vvvvv

“x (ii) Display the mean Ofsccond row and e
‘column.

- (i) Display the sum of rows and columns o
| . matrix. ’

(b) (i) Make the data objects:
| datal:3384271

data2:abcdefgh e

(ii) Create a Cleveland dot plot using abe
data. Set the background colour for
plotting symbols.

(iii) Set the character expansion factor for point
and label the axes.

~ (¢) Create mathematics1data file where,

Mathematics1 = 2,9,8:4,6,27.5.2.18

ks ‘Also maice a quantile-quantile 'plot.



: .
(d) (i) Display the data frame:

> orchid
closed open \
C 7] ] l
d 9 4 |
e 3 0 }

(ii) Scatter plot the columﬁs of above data. Also,

write down the command to use different
plotting characters.
(iiiy How do ycu get the best size and scale of
each axis to fit the plotting area?’

(e) (i) Make a vecior:

Data2:3;5842715728'}'

togram for above data.

(ii) Createa his
at nog: 2.0, 003

(1) Specify the breaks of bars
Color the bars and suppress the main title
for the histogram.

1100
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Sl. No. of Q. Paper
Unidue Paper Code

Name of the Course : B.A. (Prog.)
e Mathematics
Name_‘of'the'Paper : Calculus '
Semester | ¢l \
Time : 3 Hours Maximum Marks : 75

lmtructmns for Candidates :

(a) Write your Roll No. on the top immediately
on receipt of this questmn paper.

-(B) Attempt any two parts from each question.

R (a). Discuss the existence of ‘the limit of the

function
1/x
; e’ -1
: f(x)=

: .-. | ( ) el/x +1 |
as x—0. | 6
Examine the continuity of the function
f(x) = | x-2| + |x-3] |
‘at x = 2 and x = 3. 6 uid

PT.O. i i1

PSS AR, s Y




: he deﬁvability of the func

"j'2x 3 if0sxs2
x'=3 if2<xs4

2. (a) Ify =sin(m sin! x), show that

(1 = 0¥ L (e, 65

| R .
b ‘ where ’x¢ 0 and y=#0, prove =tires
g gl x' -y "o
: (c) State Euler’s theorem and using it prove that
. |
Es
o | = Y 0 % ;
il z=lo L7 Z _
a_i 4 g( X+y )then vidwat |

(a) Show that the length of the portion of the
tangent to the astroid x#°4y?? ...a"3
intercepted between coordinate axes is

constant. : 6

(b)--. F ix.‘d, the equation of normal to the curve
s (Xfa) = x*(3a-x) at the point where x = a.




nd the radius of curvétu:e"-ﬁ(t‘; "
P(x, y) on the curve x = e'cos t, y =

|

- | {ii

-a) Find the asymptotes of the curve ){" | ;.'

Ry -xy?-y+2xy +2y°-3x+y=0
i | BE o0
~ (b) Find the position and nature of the double

points on the curve

B-2x2-y?+x+t4y-4=0 L 6.5
(c) Trace the curve &
x(x? + y?) = a(x’ -y?) . 169

(a) Verify Lagrange’s Mean Value Theorem for
the function - ll

©fx) = (x-1) (x-2) (x-3) in [1,4]): | 6

(b) Separate the intervals in which the fc‘)llowing
function is increasing Qr decreasing : e

f(x) = 2x° - 1M 1 e

(c) Show that T}f log(1+x)<x V¥>0. 6

GikE P.T.O.




ction (x) = (x-1) (x-2) g "
1 Maclaurin’s series expan. o
ﬁlntbﬁan f(x) =exforallxeR .

ﬁ:"

|

1 v )
(c) Evaluate hm —_———

X smx




it

Calculus

B.A. (Programme) Mathematics

R

Maximum Marks s

receipt of this question paper.)
.Attempt any wo parts from each question.
;M'arks are mdlcated against each question.

i S fx 1

&) Evaluate : Im—4———.

:'()- i 25 x=0eM* 41 : : 6
~ Examine for poi_n't,s of discontinuity of the function f

©defined on [0. 1] as follows :

L RN R @ i 0.if o=107
2 R
e X P By if O < <—
ﬂx) =, _ '2'v lf X '5
E - X 1f 1 :
B 2<x<1
t "




3 " 0 . /
Show that y = x + tan x satisfies the differential equ

COS2

Bl Coslicin L) show ithat E
= xz)j/n;z -(2n + Dxy,,; - (n'2 = mzjyn =

: ey s g 2 ' o
i1 = sin = , use Euler’s theorem to show |
g 5 - Ee :

N

__1
9 tan u.

Find the point on the curve ;
% x=a(6+sin6),y=a(1—-'cosG), \
‘Wwhere the tangent s perpendicular to x-axis.

Fmd the equation of (he normal at (a, a)

. O Al DUAL CAl*;lE.JRA ,




REDMI NOTE 7S

2020/107¢

Al DUAL CAMERA




Iim

x>0 X

x(1+ pcosx)—gsinx
: 8

exists and equa

(@  Show that x* — x> + 6x2 — 4v + | has a.

b x = .

® REDMI NOTE 7
Al DUAL CAMER




.
® 0000 ccscenscncsesesssese

7099 J
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B.A. (Prog.) Mathematics

Analytical Geometry and

Applied Algebra
é:Séfhester _ s 111 >
Time 3 Hours . Maximum Marks : 75

Instructlons for Candidates :

- (i) Write your Roll No. on the top immediately -
b on receipt of this question paper.

. (i) All questions are compulsory.
| (iii) Attempt any two parts from each question.

(@) Identify and sketch the graph
e 4x%?2+8x + 5

A.lso label the focus, vertex and dlrectgx5

' (b) Describe the graph of the curve
X+ 9y2 +2x-18y+1=0

- Find its foci, vertices and the ends of the
| 6.5

minor axis.




7099

(c)

(a)

(b)

(c)

(2)

(b)

Sketch the hyberbola
16x? -y’ = 32x - 6y = 57

Also find its vertices, foci and asymptotes.
6.5

Find an equation for the parabola that has
vertex (5, -3), axis parallel to the y-axis and
passes through (9,5). 6
Find an equation for the ellipse that has
ends of major axis (£6,0) and passes
through(2,3). 6
Find an equation for a hyperbola that
satisfies the given conditions :

Asymptotesy =2x+1 andy = -2x + 3 passes
through the origin. 6

Consider the equation Xy = -9. Rotate the
coordinate axes to remove Xy-term.Then
identify and sketch the curve. 6.5

Let an x'y' coordinate system be obtained

by rotating an xy - coordinate system through
an angle of 6= 60°.

(i) Find the x'y'- coordinates of the point
whose xy - coordinates are (~-2,6)
(ii) Find an equation of the curve

\/§xy +-Y2 =6in x' y'- coordinates. 6.5




7099

(ii)Determine and sketch the surface
represented by the equation x? + y2 = 25
in 3-space. 6.5

4. (a) Finduandvif Su+2v=6i-5j+4kand 3u
— 4v = i+ 2j + 9k. Also find a vector of length
3 and oppositely directed to v. 6

(b) (i) Show that direction cosines of a vector
satisfy cos? a +cos?’f+ cos?y =1

(ii) Determine if u = < 6, 1, 3 >and v = < 4,

— 6, — 7> make an acute angle, an obtuse

angle or are orthogonal ? Justify your
answer. 6

(c) Find the volume of the parallelepiped with
adjacent edgesu=3i+2j +k ,v= 1+ &2l
and w =i+ 3j + 3k .Also find the area of the
face determined by u and v. 6

5. (a) Find the distance from the point P(1,4,-3) to
the line 6.5

L:x=2+t y=-1-t, z= 3t
(b) Find the equation of the plane through the
points P, (2tnd) o Poi(1,0,3) . cthat i
perpendicular to the plane 4x -y + 3z = 2,
6.5
(c) Find the distance between the skew lines
§ iem 1+ 41, Y= 541, z= -] + 5t

L,:x=2+8ty=4-3t,z=5+t. 6.5




pacity 8L,5L and 3L. Initially, th
er is full and the other two are emg

- pitcher ? If so, find the minimal sequence of
pourings to get 4 litres in either 5L pitcher

- or 3L pitcher. ‘
For the following graph find a minimal edg
cover and a maximal independent set
vertices

a




pacity 8L,5L and 3L. Initially, th
er is full and the other two are emg

- pitcher ? If so, find the minimal sequence of
pourings to get 4 litres in either 5L pitcher

- or 3L pitcher. ‘
For the following graph find a minimal edg
cover and a maximal independent set
vertices

a
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oereeeeicOmmMand is used to geherate a sequ

numbers. (seq(10)/ seq(10))
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[ 1'23 qucsﬁmn paper contains 4 printed pages] (
'Your Roll No. iy ‘

e asanee tenvsren oo.t.pdnc'opo

SL No. of Q. Paper : 7200 Vg

| U_niqug Paper Code 62353326
Némé of }che Course : B A (ng) Math SEC
N:ame of the Paper - ¢ Mathematical
T30 Typesetting System
'I‘Lme 2Hours - Maximum Marks 38

| Instructmns for Candldates
.v'(a) Write your Roll No. on the top 1mmed1atelv
B on receipt of this question paper.
: (b) All qucstmns are compulsory

1%5=5

1. -Fill in the blanks : |
may be used instead of a

(1) The symbols ........
- pair of $ signs.

(13) The output ofﬂ;\sqrt[?)]{hw B e
pssetfunit=1. S} chcmgcs units

{ii'l) The command \
_from ......: :

(w) ANe ..... comm
of a eircle.

ands is used to create a sector

RO




E .a» ,
M Ih bnuner, the command ....,,;. &
- the elements of a list one point at

R Answcrany six parts from the fc'?llow{ngjﬁi o

SR . 5 25%‘1!
| ) Wnte the command in LaTeX 10 Obfamsh

e.xprcis.szon im—a"l =
rx log X

v nifleosd --sm.@
R.9 =% i
: sin® ¢cosH

- (v) Write the output for the ,followmg command

' :'(a} \ast, (b) \notin, '(c)-.'.\:I_;eftan‘O\"V, :

| (d) \pm, (¢) \cap .

‘Vl) Expldun the command \pr] rc,le( .,,l){z 5}'.




pSTricks to plot the

{viii) V
function y = CO8 {x).
om the following :

3. Answer any four parts ir
| e 4.5x4=18

he code‘té make ,.th,c.following multl- |

. =

(i) Wr 1te £
line equatlons

(a-+b) = (a+Db) (a+b).
(a+b)a + (at+b)b
=8 (a* b)+ b [a+b)
S baber ba b’

+ab+ab+b

=t 2ab b’
the code to typeset the following :

o)

G Hex<?

X > 2
3

. iw e

Write the com'rﬁand in
|




multiples
of 2

mulitiples
of S

b e

x'= g¢ost (1-—~cost)

y=sint(l—-cost), 0<t<2n '
{(v), Write a code to make a heamer presentati
of 5 pages (including title and thank ¥
page) on any topic with diagram/picture.
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‘Mathematics ¢ G.E. (0C) Vhalt
- , : 3 hours 5 :
um Marks ~ :75

Bl (Write your Roll No. on the top immediately

on receiptof this quéstion paper.) : P\
S ;

All questions carry equal marks, 5 each.

~ Agempt any five questions from each Section.

’:";" g s i SecTION 1

. Use €5 definition to show that lim xsin% iy
TR : x—

244 ol :
el Ao iy '

vals on which fis increasing and the intervals




) Find where the graph of f is concave up and where it
concave down. ’ : '
10(sint — 1) et Vi

5. Use - Hopital’s rule to find lim 3
=0

6. Find the volume of the solid generated by revolving the regiou-
bounded by y=+/x and the lines y = 1, x = 4 about the line

y=1.

7. Theradiusr of a circle increases from a = 10 mto 10.1 m.

Use dA to estimate the increase in the circle’s area A. Estimate
the area of the enlarged circle and compare your estimate t0

the true area.

SecTioN 11

8. The region bounded by the parabola y = x* and the line y = 2x
in the first quadrant is revolved about the y-axis to generate

solid. Use washer mcthbd to find the volume of the solid.

| 2/3
9. Find the length of the curve y=(—§-) fromx=0tox=2.

(lfnx) from x = 1 to.-x=*%
2% E 1

N ‘-}ri ey s

- 10. Is the area under the curve y=

g
&8
~
g

§_.
=
=3

ansm test to determine whethcr I-—-—-'T' ‘

11

ol A T P
-'af’-.“t..'l};n -



the graph of the curve r = cos 20 in poia_r- coordmaws el

I (1) is a differentiable vectbr-valued function of  of constant

lmgth, then show that 1{f) is orthogonal to ( ) forallt. Verify
this result for the function r(t) =3 sin 56 + 9] -3 cos Stk.

F

14. f‘ind the arc length parametrization for the helix r(f) =4 cos fi

|

+4singj+3k 0SIST.

SectioN I

-

E -
3 2\ . 7
[ . - :
15. fr(®)= (t )l+( 3 J], £>0" fmdbmonnalvectormdtorswn

—3 (0, 0) and show that limit does not

+*

16. Find the limit of fas (x, )

-

exist for the function fkx )~ —= 5

9z az s functions of u and v if z = 4e* n Y,

- x=fn(ucos v),y==usin V.

md tﬁc ‘dircc':tional derivative of the func';ion fat Pym the

Tha {
jon of v where f(x, ), Z)=cosxyte’t nzx, I (1 0, 2)

P.T.O.



R

“not exceed 108 inches. Find the dimensions of thé
box of largest volume.

.




Roll No.

. v’

3. No. of Question Paper : 8352

bmquePaperCode : 32355301 J
rf;lame of the Paper : Differential Equations
Name of the Course - Generic Elective : Mathematics -
Sém&ster : W

“;Duration :3 Hours ‘ Maximum Marks : 75

,(Wnte your Roll No. on the top immediately en receipt of this question paper.)
Attempt All questions by selecting any rwo parts from
each question.

‘1. (@) Show that the following first order ordinary differential

equation :
(2xcosy+3xzy)dx + (x3 ~y-x2%siny)dy =0,

is exact and hence solve the equation with initial

condition : dy = 0. 65

P.T.O.




I-.‘ind the orthogonal trajectories of the fami"e .'
parabolas ¥ =2+ & Is the orthogonal tra;e

 also a family of parabolas ?

~ Solve the initial value problem

. 5.:.,;23,' T 25, A8 0,' y(O) =1, y'(O) ___ |

solutlon satlsfymg

y(l) 12, y (1) =-6.




S.“ Ive the initial-value problem by the 'rﬁethoa c;f

undetermined coefficients : 6.5 £

y"+3y'+2-25y = -10e1%, y(0) =1, ¥'(0) = - 1.

(¢) Find a homogeneous linear ordinary differential equation

for which two functions e~*cosx and e *sinx are

solutions. Show also linear independence by considering

: their Wronskian. 6.5

4. (@) Solve the linear system that satisfies the stated initial

T ] :
conditions : 6

k- dy
E —d_;— =—$y1+2y2, y,(0)= 1

dy :
_d-;f% = ¥~ 32 ¥2(0) 2—2..

()) () Find the partial differential equation arising from

the surface : 3
z=xy+f(x2+y?).
(i) Find the characteristics of the equation : 3
U, =, =1
RIIC



(©)

®)

% ©

(@)

Obtain the solution of the quasi-lipcar partial différemi;,] |

equation : , . 6
(y-u)u, +{u-x)u, =x-,
with the condition ¥ = 0 on xy = L

Find a power series solution of the following differential

~

equation © - ' : : 6.5
(1-x%)y" - 2xy’ +.2y =0.
Find the general solﬁtion of the linear partial diffe@tial
equation : . | o o 65
Jc(ly—‘z)uJr + y(z;x)uy+z(x—y)uz =0.

Reduce the linear - partial differential ‘equation

u, —yu,-u=1 to canonical form, and obtain the

general solution. - 65

Apply the method of separation of variables by taking

10gu(xﬁ):f (x)+g(y), to solve the initial-val®®

problem : . ' 6

'TEmr G T 22 | »
\ a2
= a\‘ ;L“ fmlgw (Iy") u(x, 0) 38@(1 / )-

| e e T

L ———

. gym *{



L tou bu e tu=1 T
s e . ' it o %

-

ALY 5

Bﬁérbolic, parabolic or elliptic, and transformthe

- equation into canonical form for the parabolic region.
- s : ' L 3 : =

| Redﬁce.th_e fblloWing partial differential equation with

constant coefficients, . e
4u,, +5u,, tu, +tu +tu, =2
: into canonical form and hence find the general solution.

=% :
i
- 4 L
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(Write your Roll No. on the 1op immediately on’ 5’pcer‘pt of this guestion paper.)

Attempt A/l questions a&s per directed question wise.

.Section I

; = Write a short note on the life and contributions of any three
; of the following mathematicians 15
(¢H) Galois
.+ {b) Reimann ¥
% o
! (¢) . Poisson
(d) * Cagehy. o .2it Fa _ -

: ; : “ .
f_,i?" e - (e) -.\Aﬁéicrst'rass.:,.

4 i "
j i
1
L
B s & - o r il F
A . oY Y O T ™YY T YY" TTTTTYTTTTYy ™




(b)

' Define Unit Fraction and express 2/5 -énd_ é)'8/1(.)t.)f-a;

) P‘

What is the tolal number ol' matehes in a Rmd.g ;

tennis tournament with"l3 -_ contestants ?." 5 |

What is a Perfect number ? Give Euclid's Formu
Perfect number. Is 28 a Perfect number _?-Sh’bw

fractions. e, s
State the E,w,hd S Aloomhm mng the above algo

find the greatest common divisor'.qﬁf 6237 and :

’ Show that the pcrmutanon (c e d b a) is ““

[ Lol "l 1:‘,; _'

permutat;on with the hclp -of lnverp)dns




show *that (AB)? = A2 BZ.

Decompose the matrix :

as the sum of a symmetric and a skew symmetric matrix, |

\

3 -l ;
o) If A= , find A%, -
488 =7 } *

Find the adjoint and he.nce the inverse of the.

matrix :

. 1@, REDMINOTE7S
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Al (B 2

A

g

- Cramer’s Rule tq solve the followij
ki S

£V

2"*P-22=3

"91‘ oF y = 39
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