Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per
rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC.B.Ed. Semester-1 (WINTER-2019)

BSMT111 ALGEBRA
Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T ueed AT § | 37 IV F IW UcAS 30 Asey o AT & T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (A) or (B) from each question. Answer of each question shall
be limited upto 250 words. Each question carries 6 marks.

HET - § F 93P 9T H & (3) 3T () FT TGS A §C, ol 91T JeeAl & 3w QA | FAeh ToeT &1 3a wamsfa
250 QUeGl T &F| Icddh e 6 37 &I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT61T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

PART - A/HTM - A

1. 1 Define characteristic vector. JifAareIOie afger &1 aRRa fifa)
i Define partial order relation. 3 A TqEY A IRANaT HifSv|
i Define permutation group. TR g ar aRsiRa HiAg]
IV Define semi group. qH Iq ar IRea HifaT|
V' Define sub group. 39 "8 F aReia Hifag]
Vi State D’Alembert's ratio test. e 3eIaTd GY&T0T FT Y ST
vii Explain alternating series. THIAR Aoft FI TASEY|
vili  Gate De’Morgan and Bertrand’s test. AT T eusyg TIE0T F1 HIT fof@u|

ix  Solve the equation x3 — 7x% 4+ 36 = 0 when one root is double of another.
FHIHROT x* — 7x? + 36 = 0 T §oT AT, STafh Toh Hel g T T 8|

x  Write the condition of convergence for the hyper harmonic series.

gBW gRAIIS Aofr & HfFATRor Fr oa @y

PART-B/HMM - &

2. i Determine the eigenvalues and eigenvectors of the matrix A, where:

Aferd A & HTAETOIS Hel TUT Hard eI |iger AT i, e
2 2 0
A=|2 1 1]

-7 2 =3

OR
i Solve the equation x3 — 12x — 65 = 0 by Cardaon’s method.

THPIOT x3 — 12x — 65 = 0 Hl FST AT T gl HfSY|

3. 1 Prove that if for every element ‘a’ of group < G,~>,a” = e, then show that ‘G’ is an abelian group.
I Rl 0 < 6> & Y3 HaTT ‘2’ & AT a2 = e 9 ey AT &6 G v 37l 9 g
OR

i Prove that if 0 (a) denotes the order of ‘a’ in ‘G’ then show that 0 (x ax™) = 0 (a),Vx € G
e AT #T I7 ‘G* & 3a7d 2> T e I 0 (a) F TR g dr ey AT & 0 (xax™?) =
0(a),Vx € G
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10.

11.

il

il

il

If ‘H’ be a subgroup of a group ‘G’ and a,b € G then prove that:
I THE ‘G’ 1 U 308 ‘H’ & 3 a,b € G ar gy Hifaw

(a) Ha=Hb& ab ' €H
(b) aH =Hae b 'a€eH
OR
Prove that the following group are cyclic and find their generators:

et AT o fefaf@d @hr a0 § qur e S o A ST

(@ G=1[{1,-1,i,-i}]
(b) G =1{1,2,3,4}, x5]

Test the convergence of the following series: ), %sin (%)
et Ao & fAaor &1 adeor Hifvw Z%sin(%)
OR

Test the convergence of the following series: ), (%)

ot Aol & HfreRoT @ aderr A 3 (1)

2 3 n

Test the convergence of the following series: 1 + g + x? + J1C_o oo +n§+1 +o-e-

2 3 n
foeet Aol & FAEROT 1 aQeTorT BTFC: 147+ + = e R
OR

2,2 3,3
Test the convergence of the following series: 1 + 22—)'( + 33—’: + 4; +-————-

2,2 3,3

fe Aol & sfreRor &1 aleror AfSw 1+ 2+ 42 - - -

PART-C/HTT - &

Find out the inverse of the following matrix A with the help of Cayley-Hamilton theorem.

$ol- tfficea g &1 @ergar @ e faf@a #Afgeq A &1 gopa A1d T

2 -1 1
A=]-1 2 -1
1 -1 2

The set {1, —1, i, —i} is a finite abelian group for multiplication of complex numbers. Prove it.

qHeud {1, -1,i,—i} HEAS GEA3T & e & v e @ffa sefoea a0 g ey Hiew|

Finda'lpawhen:p=(; 52; 3 g i g Z g 2) ande=(1 3 4G 62 7 8 9
) 123 45 67 809 _
o pamaﬁﬁvaaﬁ?p_(7 S o e a oo g 3 1)?-[%”0—(1 3 G 6)2 7 8 9

Examine the convergence of the following series:
et Aol & fFETor & S Hifav:

+1x3 1 5_|_1-3-5x7+
X 2467

3 x
23 225
Prove that the following series is divergent:
Riey ST fr et Al s &
12 1%2-3%2 12.32.5°2
?+22.42+22.42.62+
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per
rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. B.Ed. Semester-I (WINTER-2019)
BSMT112 DIFFERENTIAL CALCULUS

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

HTIT- 37 & Fofr ureT Jfard § | 37 Ul & 3T Ucde 30 el ek WA ] T URe 2 3k H & |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

AT - F W IR G A F (i) AT (i) FT TIA A §Y, Tl GI GeA & IR AT | TR I HT IR AT 250
QUEAT I 8| Icdeh U 6 37 I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIT - T @ Fol el Y& & 3R SIS | Tcdeh Y& & 3o 918197 500 Asel FM &1 | Tedsh Y& 10 3ih &7 8 |

PART - A
qeT - A
L. 1 Write the geometrical meaning of Rolle’s theorem. el THT HI SATTAAT 3y ICIECLY
i Calculate Z—; for the curve r = ae?c°te, o r = ae?ot* & T%I'UZ—;W AT Ad FIfAv|

il Find the value of ¢ for the curve Zr—a =1+ cosé. 6%27'1 =1+ cosd & TAT T AT AT HITAAT|

IV For a cardiodid 7 = a(1 — cos@), prove that ¢ = g TITH r = a(l — cosh), & Tav ey AT fF ¢ = g

2’ 2
V' Show that sinx(1 + cosx), is maximum at x = g . Ueid HIfAT & sinx(1 + cosx), x = g R 3fase g
vi  Find the asymptote of the following curve: x3 + y3 — 3axy = 0.
T g &1 3eTed TAfAT A1d AT + y3 —3axy =0
vii  Write the necessary and sufficient condition for f(a, b) to be an extreme value of f(x,y).
f(a,b) W ®elT f(x,y) & TRA AT gl HI HTETH TF G Gideeer frau|
viii  Write the necessary condition for the existence of double points of the curve f(x,y) = 0.
ah f(x,y) =0 & &fde g faegaAE g &1 3avgs glde=y fargv|
ix  Find the radius of curvature at any point (S, 1) of the curve S = clogsec .
as%h S =clogsecy & R foeg (5,9) W Tl Bsar A1 ffs|

x  Define node, write the condition for node on curve f(x,y) = 0.

SIS @l &l IRATN AT, T f(x,y) =0 W A8 gl H Jideey T Qy|

PART - B
T -

— pqn-1 (2 ou | du _ .
Ifu=tan ( porey ), then prove that x P + Yoy = sin2u.

3 3
gfe u=tan™? (x 24 ), g ar fey fIfee & xau+yz—;= sin2u

x+y ax
OR

it Find the pedal equation of the polar curve r™ = a™ cos nf.

YA Tk 1" = a” cosnf I UfeHh THHOT AT HITSC|
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10.

11.

il

il

il

il

Prove that the radius of curvature at a point (acos38, asin®6) on the curve x */s + y 3 = a’l3is ( ) sin28.

maﬁﬁ'ﬂ'ﬁ?aﬁ;x/3+y/3— a’ls ?ﬁﬁj}(acos%asm"’@) wmﬁ—m( )stG g Bl

OR
Ifu = f(x,y,z) is a homogenous function of x, y, z in degrees n, then prove that:

Ife; x,y,z I U AL el u = f(x,y,2) %,m@rafr%n%‘,a’rﬁaﬁraﬁﬁm%z
of | of , of
6x+y6y E nf

Find the maximum and minimum value of u, where u = sinx siny sin (x +y).
u & 3fTase qur Aeaas A Ja HfAT S8 u = sinx siny sin (x +y)
OR

Find the maxima and minima of u = x? + y? + z?2 subject to the conditions ax? + by? + cz?> = 1 and
Ix+my+nz=20

gfaetl ax?2 4+ by2 +cz2=1 AU Ix+my+nz=0 & FINd u= x>+ y%+ 22 & 3fcgse IR AT
A AT RIS

Determine the existence and nature of the double points on the curve (x — 2)? = y(y — 1)%.
ah (x—2)* =y(y— 1)* &fas Neg3it &1 31f&dca va 3o wpfal &1 feRor |
OR

Trace the folium of Descartes, where: x3 + y3 = 3axy.

3héd & wiferadl & &1 HR@UT HIfT, T8l x3 + y3 = 3axy

2 2
From any point on the ellipse Z—Z + % = 1 perpendiculars are drawn to the axes, and the feet of these perpendiculars are

2/ Z/
joined. Show that the straight line thus formed always touches the curve (g) i ()Z)) =1

aéa?-r— ——1$Wﬁaﬁmﬁwmaﬁﬁm§3ﬁtmmmmmmﬁaﬂﬁﬁm

F =9 YR ured @, aa?(g)/3+(;) =1 & @& T FT B

OR

Find the envelope of the family of line §+ % = 1, where the parameters a and b are connected by the following
relation: a™p™ = ¢™*",
Wl W3t 2+2=1 & FoI & Hedleld A AT, ST oa A b Froel #§ O FFey &

ampn = cmin

PART - C
HET - F
Find the pedal equation of the ellipse % =14ecosf; (e<1) is == 112 (2 —1+e?)

foeer AT fF g~ =1+ e cost; (e < 1) a:rmmﬂmzﬂm——;(z—’—ue)

Ifu=(1- 2xy+y?) /2 thenprovethat—[(l—xz)au]+ay ZZ—Z =0.

IR u=(1- 2xy+y?) 2 Fﬁﬁaﬁﬁﬁuﬁ;a[(l_xz) ]+6y[ zau]_

2 2 2
Find the volume of greatest rectangular parallelepiped inscribed in the ellipsoid whose equation 1s = + Zt== =1.

mmwagmwwﬁﬁcﬁaém—+—+—_1a:mamw%|

Find the evolutes of parabola x? = 4ay. WA x2 = 4ay Pl shogol ATd HIToTT|

Prove that the curve y? = bx tan(*/g) has node or conjugate point at the origin according as a and b have like or
unlike signs.

etr HITAT & ah y? = bx tan(¥/y) HA g W a TUT b & FA g g A1 Aol Reg gt &
AR FA: A5 A fagea g grem|
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per
rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |
B.SC./B.SC. B.Ed. Semester-I (WINTER-2019)
BSMT113 CO-ORDINATE GEOMETRY IN 2-DIMENSIONS AND 3-DIMENSIONS

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T ueed AT § | 37 Il F IR UcAF 30 Usel o AT & T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (A) or (B) from each question. Answer of each question shall
be limited upto 250 words. Each question carries 6 marks.

HET - § F 93P 0T # & (3) 3T () $T TGS A §T, ol 91T JoeAl & 3 QY | FeAeh Yoo &1 3aX wamsfa
250 2TSET T &T| Ucdeh U 6 37 &' g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.

HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o II61T 500 Al I 8T | Tedeh Y& 10 37 &7 ¢ |

PART - A/HTM - A

L. 1 Write the parametric equation of the ellipse. aﬂqa #Fr grafares Feeor @)
i Define director circle. IGEIEED ad & aienia SIS
iii  Define conic section. Thd IRTSG Pl IRATNT HIfT|
IV Write polar equation of a straight line. HIcT @1 T ijl_,aﬁ'q gHERoT fafau|
V. Define focal chord. A Sirar FF aRENa i)
Vi Define plane section of a sphere. el & FATAT IR I aRANT HfST|
Vil Define polar section of a sphere. el & %T:WII' dol &l gRANa iy
Vil Define enveloping cone. 3fearardr Qi’f F g RIfSv|
X Define right circular cylinder. Wjﬁ'ﬂ' Selel I IRATNT HiST]|

x  For which condition the equation ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represents rectangular hyperbola?

FHERUT ax? + 2hxy + by? + 2gx + 2fy + c = 0 fha dfasey & fov 3mad™ sifawaed &I gefda
HIM?
PART —B /8T -

2. i Find the eccentricity, length of latus rectum and co-ordinates of the foci of the following ellipse:
foFeT Srdga 1 Scheadr, AfAeFT R ATfders & @A A1d Hifaw:
3x2+4y2—12x—8y+4=0
OR

i CP and CD be any two conjugate semi-diameters of the ellipse z—i + Z—z = 1, prove that the locus of the points of

intersection of the circles on CP and CD as diameters is 2(x? + y2) = a®x? + b%y?.

CP 3R CD &¥ga S+ %=1, & & dgeal e &, @ Mgy HfSw B cp 3R D # zarw A=
w@?}maﬁéﬁﬁ?&aﬁqwﬁ@u 2(x% + y?) = a?x? + b2y? gram|

3. i Find the centre and the equation to the conic referred to the centre as origin:
AR & Fog & [AGUTH TUT S Fhog B Hl [Nog AT AT AThd H FHAHOT AT HIAT:

13x% —18xy + 37y + 2x + 14y —2 =0
OR
ii  Find the equation and the length of the axes of the conic 8x% — 4xy + 5y? — 16x — 14y + 17 = 0.

QMhT 8x% — 4xy + 5y2 — 16x — 14y 4+ 17 = 0 & 3781 FI FeHa0T JAT =T AT HIfAT|
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10.

11.

il

il

il

Find the polar equation of a conic, the focus being the pole.
AMMehd T YT HHARIOT AT HITSTT, STdfh ¢a eMMehd HT AT T TU 8
OR

Find the condition that the straight line é = A cos@ + b sinf may touch the circle r = 2a cos6.

ag gfassy Wﬁﬁ'ﬁfEﬁﬁ?wi@T%zAcosO+bsin9,q'Hr=2ac059 Hr T HY

Plane 2 + % + E = 1 meets the axes in A, B and C respectively, then find the equation of the sphere OABC.

AT >+ 7 +2 =1 fAeerisl $1 haer: A, B AR C W Aerdr §, Il OABC & FHIAOT A HfSC|
OR

Find the equation of the sphere having the circle x? + y% + z% + 10y — 4z = 8, x +y + z = 3 as a big circle.
?ﬂﬁﬂﬂ?ﬂwmwmaﬁxz+ﬁ+zz+loy—42=8, x+y+z=3 UEI'TEE!HEE'ETl
Find the equation of the cylinder whose generators are parallel to the line, ; = _12 = g and whose guiding curve is the
ellipse x2 + 2y? =1,z = 0.

39 Sofel T FHAHOT A RFAC SFAR Sefeh [T 7= 2 = & FALK § du1 S e oo
x2+2y2=1, z=0 g

OR

Find the equation of the right circular cylinder whose guiding circle is x + y2 +z2 =9, x—2y+ 2z =3.

fohdll g Sofet T AEATH ah x2+y? +22 =9, x—2y+2z=3 %, 3H Solel HT FHBOT AT
ENEIY

PART-C/¥HTT - H

2 2
If (a secO, b tanf) and (a secd, b tan®) are the end points of a focal chord of the hyperbola Z_Z - Z—z =1, then
prove that tan2tan2+ <2 = 0.
2 2 e+1
2 2 o .
gfe fautgea Z_Z_;I_Zz 1 &7 frdr amefr Sfar & fBRT & AL (a sech, b tand) 3R (a secd, b tand)
E'-T, ar i@aja T F tan%tan§+g =0

Find the nature of the conic represented by the equation x? + 2xy + y? — 2x — 1 = 0 and also trace it.
AT x2 + 2xy +y? —2x— 1 =0 SANT Y g & Gpfd AT fNAC vd g8 3@ o
SlEN

Prove that the equation of the director circle of the conic i =1+ecosfisr?(1—e?)+ 2ler cosd — 21> = 0.

mmﬁﬁ??mé=l+ecose aﬁmaﬁaﬂmr2(1—ez)+219rc050—2l2=0 RE

Find the equations of the tangent line to the circle x* + y2 + z2 +5x — 7y +2z2—-8=0, 3x—2y+4z+3=0
at the point (—3,5,4).
g x4y +z2+5x—Ty+2z-8=0, 3x-2y+4z+3=0 % =g (-354) W TWI W@ &

THHRIOT A0 FIfST|

2 2
The section of a cone whose vertex is P and guiding curve is the ellipse x—z + y—z =1,z=0by the planex =0 is a
a b

%2 N Y2472
a? b2
2

AF oo MG p ¥ oqur BEeim 9w 45 =1, z=0 § & x=0 GAAE & IR FAHIOR
FiaeRaer &) Ry ST B oF & M p & Reg 70 S +210 = 1§ gaRia @ 8]

b2

rectangular hyperbola. Show that the locus of P is = 1.
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.A./B.A.Ed./B.SC. / B.SC. B.Ed./B.Com Semester-II (SUMMER-2019)
BES231 ENVIRONMENTAL STUDIES

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T uee AT § | 37 Il F I UcASd 30 Asey o AT ] T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

HET - § F JAF 9T H F (i) YT (ii) FT I A §U, ol G A & IR QY | IAF 9 H 3 7T 250
QUEGT T & | T e 6 37 I g
3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.

HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT1T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

il

il

iv

vi

vii

viii

X

il

il

PART - A/HTM - A

Define the following: frfaf@a ar afeniRa fifse:
Ozone layer depletion 3ieleT WRa Rfedaor

Nuclear disaster URATU] ISTEr

Natural resources W ATl

Ecological pyramid giRfEufas ufag

Food chain e W

In situ conservation Sol '\‘:h?\ HI&TOT

Give any two factors responsible for soil pollution.  THEE 9eNuT F foT GFER FIg &I FRH ERIEN
Give any two suggestions to prevent noise pollution. €afer ECAM FI Uhel & ToIT FIS ar LEICEED] SU|
Give the names of any two extinct species. foheel al ﬁ?:—l;l«_cf JoATfaal & AT §dTsy]|

Give any two methods to conserve non renewable resources.

3TAIRIONT TATYAT & TIETT & PIS al dilh Jdsy|

PART-B/HIT - §

Write in short on social issues of environment.
TAEROT & HIASS Heal W e & faf@v|
OR

What are the effects of global warming?

TS aIfHeT & T T gl 87

Mention the maijor environmental impacts of mining.

el & GHW TR0 G8mdl @ Seo@ HfST|

OR
What is the role of an individual in conservation of natural resources?

Tehicleh HHTUAT & EY&TUT & Ueh cFfeha &l o{fHeT a1 §7?
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10.

11.

il

il

il

Give an account of energy flow in an ecosystem.

gRIEATIRT 7 # FAT & YaIg H A@-AET G|

OR
What are the benefits of ecosystem?

v qIiRFEAfAHr a7 & a1 omer g 82

Write a short note on human wildlife conflicts.
AT T SNael-H9y W T diared feoqolr faf@m|

OR
Do vou think biodiversity is important? If yes, why?

FIT 39! 91T & o6 ofa fafderar Ageayet & afg &f, +=i?

Write a short note on effect of firecrackers pollution on human health.
Aled FEELY T UCEl & $HRUT gl dlel FeNOT & Fefd W Fiared fecqolt faf@w)

OR
What do vou understand by Solid Waste Management?

B HRT YaeeT T 3T FIT FHSA 67

PART —C/HTT - &

Write short notes on: feoqult forf@u:

(a) Scope of environmental studies JITaRUT 37EqTT HT GRRT
(b) Causes and effects of acid rain 37 g9 & HROT 3R Jerg
Write short notes on: feoquft forf@T:

(a) Conservation of water STeT ST TETOT

(b) Food resource e T

What is an aquatic ecosystem? Write in detail about the characteristic feature and types of aquatic ecosystem.

T STl TIRIEATAH a7 Far §2 Feiwy aiRFEAfIH a7 & R[Avast 3R vevR & s & ffiear @
IGIECLY

What do you understand by endangered and endemic species of India? How does over explosion of natural resources
lead to extinction of species?

HRA & faoed uig gonfaar 3R euifas gefaat & 39 &1 GASId 82 Tihide TEmeEl & Hcafes
algeT & HROT JoTIiadl faefed & 8 W@ 82

Write an essay on causes of water pollution and its effect.

STeT 9GNUT & ROT 3R 38+ ged R fAser faf@v
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. B.Ed. Semester-II (SUMMER-2019)
BSMT211 DIFFERENTIAL EQUATIONS

Time — Three Hours Maximum Marks — 80

Note:
1.

All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.
1T 37 & T ueed AT § | 37 IV F IW UcAS 30 Asey o AT & T TR 2 3F & ¢ |

Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

HET - § F JAF 9T H F (i) YT (ii) FT I A §U, ol G A & IR QY | IAF 9 H 3 7T 250
QUEGT T & | T e 6 37 I g

Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.

HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT61T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

PART - A
AT - A
I Define order and degree of differential equation. 3deholel FHIEOT $I FIfe TAT G1d &l IRA™T HifS|

i golve: gof P L= e* ¥ 4y x2e™

dx

i Solve: gof AT P2 —9P +18=10
IV Solve: g ST y=px+logp

3 2
V' Solve: g FIfIIT: T2 - 62+ 112 — 6y =0

dx3 x dx

. dx _dy d
VI Qolve: g HITSIT: —=—y=;z

Vil Solve: §T HIST: (D2 —9)y =0

2
Solve (only one part of C.F.): X % -(2x-1) Z—Z +(x-1)y=0
dZ

viii

gol TSI (C.F. & Teh HE): x y—(2x—1)%+(x—1)y=0

dx?
H 2
X Solve: ol shITaIU: (x+2)3732/—(2x+5)3—z+2y=0

X Solve: goT HIfGTT: D3+ D)y =0

PART - B
AT - &

1 Solve: 8 FIFAT:  ysin2xdx — (1 +y2 +cos?x)dy =0
OR
i golve: gl ShITaIT: Y_1ian y=04+x)e*secy

dx 1+x

1 Solve: g AT P2 + 2 Py cot x = y?
OR
i Solve: gof AT (x—a)p?+(x—y)p—y=0
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10.

11.

il

il

il

Solve: & HITIT:  (vz + xyz) dx + (zx + xyz) dy + (xy + xyz) dz = 0
OR

2
Solve: gol SITT: xZ%—xZ—z+2y=xlog x

Solve: gof HIfSIT: Z—:—7x+y=0; Z—i]—Zx—Sy:O

OR
dx dy dz
Solve: 3(_4 a;lig U e e e
x y z—a/x2+y2+z2

2
Solve: gaT HIfSIT: xZ%—Z(x2+x)Z—z+(x2+2x+2)y=0
OR

Solve by the method of variation of parameters: 9rael faaxor fafer CART gef Hifa:

PART - C
AT - 9

Solve: & FITAT:
) (x%2y —2xy?) dx — (x3 —3x%y)dy =0
(i)  xdx+ydy=a?(“Z32LF)

x2+y?

2
Solve: gol ITAT: d—y—m—y+y=xexsinx

dx? dx
Solve: el HIfSIT: (1+x)2%+(1+x)3—z+y =4 cos log (1 + x)
Solve: gel ST
@) tdx = (t—2x)dt
(i1) tdy =(tx+ty+2x—t)dt

2
Solve: gel FIfT: xZ%—(x2+2x)Z—z+(x+2)y= x3e*

dz
d—x§+a2y = secax
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-Roll No./eT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. B.Ed. Semester-II (SUMMER-2019)
BSMT212 INTEGRAL AND VECTOR CALCULUS

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A.. Each question carries 2 marks.
1T 37 & T e AT § | TAF U 2 3F HE |
2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Each question carries 6 marks.
HIT - & @ Gedeh TR H @ (i) U (ii) FT 9FT FA U, el T G & IR QS | Fedoh TRA 6 37 H7 g
3. Attempt 3 questions in all from Part C. Each question carries 10 marks.

HIT - T @ Pol ofiel Y&l & 3R ST | Tcdsh IoaT 10 37k &7 § |

il

il

iv

vi

vii

viii

X

ii

il

PART - A

AT -

Define slope of a scalar point function. sifeer ﬁa Helel I gaurdr s IRATNT HIfT]
Define divergence of a vector. afeer & 39ERor & IRANa IS

Write the statement of Stoke’s theorem. TIFT & AT H HY @y

Write the statement of Gauss’s divergence theorem. AME & FAIEROT GHT &I HIT o]
Show that: W&fld ST I'n+1)=nT®); n>0
Show that: Wefdld AT B (m, n) = B(n, m)

Evaluate the following double integrals: feFaifof@d gfa-GHTHRA FHI AT ATd FHIfAT: foa fob(x2 +y2) dx dy

Find the area bounded by the curve x = acott;y = bsint.

d% x = acott;y = bsintdRT fORT &Fhe AT HfAT|
Show that the volume of sphere of radius 7 is 27'[ r3.

yeiRia HIfST & B r & oo 7 3made gnT3EﬁF|T%'|

Evaluate the following triple integral: @A -THATRAT T AT AT HIfAT:
1,1 01 2 2 2

I o J; &% +y? +2%) dx dy dz

PART - B
A -

Evaluate: #Hel FATd IS [*x2(a® - x2)*/2 dx
OR
Find the length of the arc of semi-circular parabola ay? = x3 from its vertex to the point (a, a).

G R ay? = x> & MY & g (a,q) T Teh HT AT A FFGTS A HIT]

Find by double integration, the area lying between the circle x? + y = a? and the line x + y = a in the first
quadrant.

gfd WA ¥ d x*+y’ =’ TM WM x+y =a G@N JUH UG # R §C &F & &Fbel A
ENIEIY

OR

Find the volume of the solid generated by the revolution of the curve (a — x) y? = a?x about its asymptote.
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10.

11.

il

il

il

ah (a—x)y? = a’x N 3HA Heleaeaefl & TRT 3R A F AT 3T &1 HAAA AT RIS

faxdydx

Y x2+y?

foveet wameher b gt fademet #F aRafda @ A e s [
OR

Evaluate: ATl AT AT foa fox flxwex“’” dx dy dz

Evaluate the following integral by changing to polar co-ordinates: foa

Prove that: @E}T FIfST: div(axb) =bcurla—acurlb

OR
If F = x2?y i+ xzj + 2 yzk then verify that div. curl F = 0

IfE F = x2yi+xzj + 2 yzk I8 G HITAT div. curl F = 0

If f(t) = ti + (2 — 2t)] + (3t? + 3¢%)k then evaluate [ f (¢)dt

R F(O) = ti+ (2 —20)j + Bt + 3tk AT [ f (H)dt F AT AT P

OR

Use Gauss’s divergence theorem to show that [, [(x dy dz +y dz dx + z dx dy) = 4ma® where S, is the surface
of sphere x% + y? + z2 = a?.

ME F AW gAT H F@EEar ¥ ey fAfGw K J. J(xdydz+ydzdx+zdx dy) = 4na®
STET S, el x2 + y2 = a? & IS5 &

PART - C
AT - H
Show that I'(m) I’ (m + %) = zzf_l I' (2m); m € z where m is positive.

';I?:fii?rﬁ%rtrr(m)r(m+§)= TP (2m); m € z & m YATCHF B

22m—1

2

2 2
Find the volume of the following ellipsoid in positive octant: x—z + y—z + Z—z =1
a b c

. 9 2 2 2
foest regest 1 GellcAs ISR # HFTA Ad AT S+ +5 =1

1-x2-y2

Evaluate the following integral by changing to polar co-ordinate: | M ) Ty dx dy
Y o —x2_y2
forst waTRer et et # afafda & aw wa fifsw [ S L;—+§dedy

fu=x+y+z v=x%+7y%+z%w=yz+ zx + xy, then prove that (grad. u) {grad.v) x (grad. w)}
T u=x+y+zv=x2+y?+z5w=yz+zx + xy,dd AT HITTT & (grad. u) {grad. v) x (grad. w)}

Evaluate and verify Green’s theorem fc(e_x siny dx +e *cosy dy), where C is the rectangle with vertices
(0,0), (m,0), (71, g) and (0, g) Hence verify Green’s theorem.

M 97T & @RI [ (e siny dx + e cosy dy) &I A AT HFT| C Tk 3T & S@h oy fa'o%
(0,0), (, 0),(7‘[, g) and (0, g) | 31 AT THT FT G HIforT]
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. B.Ed. Semester-11 (SUMMER-2019)
BSMT213 CO-ORDINATE GEOMETRY IN 3-DIMENSIONS

Time — Three Hours Maximum Marks — 80

Note:

1. All questions are compulsory in Part A. Each question carries 2 marks.
HTIT- 37 & THT Tt J1fAar § | Tcdeh Ul 2 3F HT§ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question.. Each question
carries 6 marks.

19T — § & YA 9T A A (i) 3T (i) T T FI §U, Fel UTeT TRaAT o 3w QIS | Tedoh 9T 6 37eh 7
3. Attempt 3 questions in all from Part C. Each question carries 10 marks.

1T — F @ T cfied a1 oh 3T IS | Fedeh T2 10 37 I € |

1. 1
i1
111
v
A
vi
vii
viii
X
X
2. 1
ii
3. 1

il

PART - A /HET-A

Define diameteral plane. AT Add aF aReia fifs|

Define conjugate diameteral plane. H’ﬂ??ff SO de s g 9|

Define umbilics. T s Fr gReia |

Define developable surface. [EEQrCIE] gee Fr giRaT S|

Write the generating lines of hyperboloid of one sheet. Th t[‘c?l’ﬂ' JTARTATST T ST WU fATQT|

Write the equations of hyperboloid of one sheet and hyperboloid of two sheets.
T gs8y Afamaeas vd gfd qsdr sifamaeas & e fafa
Define pole and polar plane of central conicoid.

ST AhaSt & Yd Td YA T w1 R Hifsrg|

Define Normal and write its equation.

Jiffera i aRemT QST va sas aFEwoT af@y|

2 2
Write the condition of tangency so that the plane Ix + my + nz = p may touch the paraboloid z—z + ;'—2 ==

X2 2 Z
a5 ot AT Sed & @8@ad x + my + nz = p Aot 5 +5 =2 i Tl 9 76|

a b2
Write the formula for finding length of axis and area of a central plane section of a central conicoid.

FHAT AT & Feald FHAS IReOG & AT 3187 H ooars T &a%d A1d e 1 ¥F fAfay

PART-B/HIT-«

2 2 2

Prove that the locus of the foot of the perpendicular drawn from the centre of the ellipsoid :—2 + ;'—2 + z—z = 1 to any of
its tangent planes is a®x* + b?y? + c?z? = (x? + y?+z2)?

2 2 2
ey AT &6 egds S+ 5+ 5 =1 & ol et Fadel W deg @ STl 70 oF g & g A A
(egmy) e § a’x? + b?y? + c2? = (x? + y?+2?)?
OR
Find the locus of the middle points of chords of the conicoid ax? + by? + cz? = 1 which pass through the point

p y p g p

(o BV).
AMehasT ax? + by? + cz? = 1 T SNa13 & 7eg e &1 faequy A1d HIGC S §eg (o, p,y) & R

gl

Prove that the volume of the parallelepiped formed by 3 conjugate semi-diameters as coterminous edges is constant.

et AforT i Il 3 agealt sfeare foneh Yeholsh 1 TEam=T HR g, Al FChelsh HT I 3R

gram|

OR

Prove that the sum of the squares of the reciprocal of 3 mutually perpendicular semi-diameters of an ellipsoid is
constant.

ey HIfSw & Srdgdst & fhedl 3 WER oFaad 38 T & SGohAT & JaIf HT AEThel R gial
el
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10.

11.

il

il

il

Show that the plane 8x — 6y —z = 5 touches the paraboloid 3x? — 2y? = 6z and find the co-ordinates of the point
of contact.

v i RTTT H FATT 8x — 6y —z = 5 WIS 3x2 —2y? = 6z & TIY AT § aUT FFIH &g &
A& AT S|

OR
Find the equation of the plane which cuts the paraboloid x? — 2 y? = 3 z in a conic whose centre is (1, 2, 3).

30 AT BT GHEOT AT HfAT S RaeldoT x2 —2y2 =3z H GG Ahd H HIedr § 3T Hg
(1,2,3) &l

Find the real circular sections of the following surface: 3x% + 5y? + 3z% + 2zx = 4
ﬁmti'Vc."a?WWW@WW:3XZ+SW+3ZZ+ZZX=4
OR

Find the umbilics of the following paraboloid: 4x? + 5y? = 40z

T Raogst & I geash N AT AT 4x* + 5y? = 40z

2 2 2
Find the equations to the generating lines of the hyperboloid X:+y?—j—6= 1 which pass through the point
2, -1,%/3).
2 2 2
sfmaest S +L -2 = 1% Reg (2,-1,%/3) ¥ TR arell Sfofeh 3@3N & Fior A1 ]

s 9 16
OR
Prove that any generator of the A — system interests any generator of the 1 — system of a hyperboloid of one sheet.

Rcy fIfew & Afawaeasr & A -AeT &1 F1 a6 e & el S @ gfawde #ar g

PART - C/HTT -

2 2 2
The sections of an enveloping cone of the ellipsoids z—z + ]};—2 + z—z = 1 by the plane z = 0 is a parabola. Show that the

locus of the vertices of the cone is z = + C.

2 2 2 . .
QST 5+ 5+ 5 =1 & 3edleld) i H FAG z = 0 ¥ IReSG Raed g JeRid HfFT 6 o
& MY &1 g 9¥ z=+C @]

VA

2
> = 1 meets the plane XOY in A. AQ is drawn parallel to OZ

2 2
A normal at a variable point P on the ellipsoid z—z + z—z +t2

and equal to AP. Find the locus of Q.
2 2 2
ABEGE] z—z+g—2+:—z=1a:a11%|—§r P oY 3o XOY THAST # Neq A W Ao 8| AQ, 0Z &

C

TR 3R AP & SRR &| Q T feg gy A HfSv|

2 2
Prove that the normals from (a, 8,) to the paraboloid Z—z + Z—z = 2z lie on the following cone:
2

gy BT 6 (0,8,1) ¥ Raewmst 5+ = 22 R Hfverrs, e oF ) R &:
a B a? — b?

_ =0
x—a y—ﬂ+ z—y

Show that the section of the surface yz+zx+ xy =a? by the plane Ix+my+nz=p is a parabola,

ifVIi+vm++vn=0
EEARG I I L gsc yz+zx+xy =a’ HAJA Ix+my+nz=p EdR IRTdE Wdedd g,

afe Vi+Vm++vn =0

. . . o line 24 % = Yy x_z_1(1_%
If (a cos sec (Zi, b 521n 0 fecQ), c tan® ) is a point on the generating line St 7\(1 + b), SToTy (1 b) of the
R ST AR 6-0\ _ 1-A
hyperboloid — + 1 — = = 1 then prove that tan (—2 ) =T

2 2 2

gy sfwEens S+L-L=1 & o f+i=2a(1+1),X-I=2(1-Y) W #E R
1

aZz b2 2

(acossec®, bsin6 sec®, ctan®) &, ar ﬁ'c:ﬁ]' ST &F tan (92;‘3) — 1=
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per
rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. B.Ed. Semester-III (WINTER-2019)
BSMT311 PARTIAL DIFFERENTIAL EQUATION AND LAPLACE TRANSFORM
Time — Three Hours Maximum Marks — 80

Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T uee AT § | 37 Il F I UcASd 30 Asey o AT ] T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

HET - § F JAF 9T H F (i) YT (ii) FT I A §U, ol G A & IR QY | IAF 9 H 3 7T 250
QUEGT T & | T e 6 37 I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT1T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

PART - A
T - H

1. i . 7-1 1
Solve ol ST L {(5_1)(5_2}.

i golve gol HITT: L1 {5(521+4)}'

i Solve goT FIfSIT: L (t sin at).

IV Solve gl HITAT: L [cos at coshat].

V. Define partial differential equation. TS 3ol THEOT & IRATRT HifaT|
vi Solveq=3p2wherep=z—iandq=s—; Eﬂ'ﬁﬁﬁ'ﬂ'q=3pzaﬁp=g—ia‘q=g—;
Vil Define Laplace transform of a function f(t). Wl f(t) & TIT SATCAd FATAROT S IRATNT HIiAT|

viii  Find the partial differential equation by elimination of @ and b from the equitation z = ax + by + ab
GHET z = ax + by + ab ¥ a 3R b & TN a1 JHifAF adher AT AT HIFAT
ix What do you mean by the general solution of a partial differential equation?
forddt 37fAF 3raher THEROT & cATIH g F 3T FAT THSA 87
x IfL{f(t)} = F(s), then prove that L {e* f ()} = F(s —a),s —a >0
IfE L{f(t)} = F(s), de gy HfAT & L{e*f(t)}=F(s—a),s—a>0

PART-B
AT -

2. i Using Lagrange’s method solve aTasT fafer CART el PR (v +2)p+(z+x)g=x+y
OR
i Solve g FAT: x2p? + y2¢? = 22

3. 1 Solve geT HIfST: p(1+q%) =q(z— a).
OR
I Solve ol HIFAAT: 22(p? + ¢2) = x2 + y?
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10.

11.

il

il

il

Find the value #ATA ATT HITAT: L (t2etsindt)

OR
Find the Laplace transform of the following function: t: 0<t<l /2
TR Belel &1 dTcard SR AT Hew: SO = t—1:1/,<t<1

0 :t>1

Solve gaT HIfaw: L1 Elog(l + Siz)]
OR

Find the inverse Laplace transform of the following function with the help of convolution theorem:

Tehelel YT 9 TETaT ¥ REATART Berel &7 el d SCed SUROT AT PIFT: >

sh_g4

With the help of Laplace transform method solve SlTCelrd ®icRoT fafer CART gel Hrfav:

d
(D? + m®)y =acosnt:y (0) = y*(0),D = o
OR
With the help of Laplace transform method solve ITCelT &ITaRoT fafer CART gel FifST:

d
(D* +9)y = cos 2t;y (0) = 1,y("/5) = =1,D = s
PART - C
AT - ¥

Solve o AT z = px + qy + /1 + p% + ¢2
Solve the equation by Charpit’s method Irdl fafer CART gel ffT: px + qy = pq
Solve gl hIfST: L(%)

Solve gof FIfaw: L 1(———)

s*+4at

4

Solve ol IS (D3 —3D +2)y =1—e?; y(0) =1,y'(0) =0,D = =

2

s4—

a?
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. B.Ed. Semester-III (WINTER-2019)
BSMT312 NUMERICAL ANALYSIS

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T uee AT § | 37 Il F I UcASd 30 Asey o AT ] T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (A) or (B) from each question. Answer of each question shall
be limited upto 250 words. Each question carries 6 marks.

HET - § F 93P 9T H F (3) 3T () FT TGS A §C, ol 91T JeeAl & 3w QA | FAeh IR &1 3a wamsfa
250 QUeGl T &F| Icddh e 6 37 &I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT1T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

1. 1
ii
111
v
A%
vi
vii
viii
X
X
2. 1
ii
3. 1

i

PART - A/HTM - A

Show that T&ffd HIfFT A — V= AV
Evaluate JTd $hITaIT A sin (ax + b)
Prove that TREE ST = 2~

2V1I-V
Prove that f8gyr ST y' = %[é‘y - 623—:/ + 6% 85%y—.. ... ]
Define divided difference. fFafaa 3R & aReia fifav|
Write the formula of Gauss forward interpolation. G T Headed a1 IGIECY
Explain iteration method. Wﬁf afer &1 aHssy|
Write disadvantages of bisection method. aj%sﬂa?r fafer & wfFEar Farsq|

Write the formula for Weddle’s rule for numerical integration.
HEATCHS FHTRe & v dso ¥ faf@y

Find the form of the function given by the following table:
et GRo @ Foled &1 & AT Hifaw:

x [3]2 [1 |-
fx) |3 | 12|15 | 21

PART-B/HMM - &

Prove that f8EY SITSTT Alog f(x) = log [1 iC)

fx)
OR
Prove that TGY HITTT uy + py + g+ Hin = "0 g + TTICA ug F. +A" 1,

2.3 _
Show that Jefda Hifaw )ézx =xtytz

OR
By means of Newton’s divided differences formula, find the values of f(2), f(8) and f(15) from the following
table:

et aRolt @ =gt & fAAfad 3wk g @R £(2), £(8) TUT £(15) T A AT HIfSIT:

X 4 |5 7 10 | 11 13
fix) | 48 | 100 | 294 | 900 | 1210 | 2028
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10.

11.

il

il

il

Use Stirling’s formula to find y,g, when following is given:
el & FT @RI y,g A AT, 1 fem g3m &

Vo0 = 4’9225, Vo5 = 4’8316, Y30 = 47236, V35 = 4’5926, Va0 = 4’4’306
OR

If third differences are constant, prove that:

e Y 3 3R g, ar Ry Hifaw:

1 1
Yert)y = 5 O+ Vas1) = 17 (B%y5q + A%,)

Find f'(5) from the following table:
et arolt & £/(5) AT FHIC:

X 012 |3 |4 7 9
fix) [4 2658|112 ]466 | 922
OR

Considering the differences upto 3™ order, using Striling’s interpolation formula, prove that:

T FA TF & A’ AT U T eader ¥ & ey Hfw:

d 2 1
a ) = § st = Yx-1l — 12 Vx+2 — Yx-2]

Evaluate (12)1/ 3 by using Newton’s formula up to four places of decimals.
=ge I AR (12)'/3 F A IR AT T IH AT RS

OR
Find the real root of the following equation correct to three decimal places by using Regula-Falsi method:

e feafa e qarr e @Hflenor & QI ol GUATT T deh aedider HT Al HITIC:
xlogox =12

PART —C/HTT - &

Find the missing values in the following table:
e ARON A AT AW S AT i

x| 2.0 21122 23 24125 2.6
y 10135 |y, | 0.111 | 0.100 | ys | 0.082 | 0.074

By means of Lagrange’s formula, prove that:
et g7 & wgrEdr ¥ ey Ao

1/2
| Foax= g 137 (=3) + 137 (3) 1) (-3)]

Using Bessel’s formula, find y,¢ from the following data:
SEo A @RI, A5 st @y, AT ST
Y20 = 2854, Va4 = 3162, Vo5 = 3544, V3, = 3922

1 dx . . 1 3 . . .
Evaluate fo oz Using Simpson’s 3 and 5 rule. Hence obtain the approximate value of m in each case.

R & L aor 2 et & ST garr [} @ Awaiea o] wod: gewls Rufd # o A
Al

Find a second degree parabola y = a + bx + cx? for the following data:
AT gRol & AU & gfaay T & WAST y = a + bx + cx? A HIFAT:

x[1[3][5 7 [9
yl2]7]10]11]9
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per
rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. B.Ed. Semester-III (WINTER-2019)
BSMT313 DYNAMICS OF A PARTICLE

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T uee AT § | 37 Il F I UcASd 30 Asey o AT ] T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (A) or (B) from each question. Answer of each question shall
be limited upto 250 words. Each question carries 6 marks.

HET - § F 93P 9T H & (3) 3T () FT TGS A §C, ol 91T JeeAl & 3w QA | FAeh ToeT &1 3a wamsfa
250 QUeGl T &F| Icddh e 6 37 &I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT61T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

PART - A
aqI9T -
L I Define simple harmonic motion. TS 3TEd I T IRANT Hifg]
i Write the Hooke’s law for elastic string. goarey SIRAT & fow §T=F\':T e @)
i Define inverse square law of motion. AT & cgcshH g1 &1 faga aRenia fifsg)
IV Define circular motion. EIT-!?{ afa & aRenia e
V' Define cycloidal motion. Tehol I I IRHATVT HIfaT|
Vi Define central force. FAIT g F IRATVT HIiAY|
Vil Write the Kepler’s law for planetary motion. e &1 Iafa & deer & e @)

Vil fq particle moves from a fixed point on the curve s = f(y) then show that tangential velocity is g.
u?c:waﬁwm%m%‘gﬂa%Ff(w)waﬁrm%aTqaﬁhaﬁﬁc%svwmﬁuawg
gram|

ix  If a particle moves from a fixed point on the curve s = f (1)) then show that normal velocity is zero.

I T For fohdl X g @ @ s = f(y) W a1fd e § ar Jeikia ffee & dfFeni@as aom o=
gl &

x  Write the equation of motion of particle under gravity of earth.

gza%aswwa:mmwaﬁaﬁa?mﬁrﬁm

PART-B
qHI -

2. i A particle describes the curve y = ae®with constant angular velocity. Show that its radial acceleration is zero and
transverse acceleration varies as its distance from the pole.

U HUT Th GATA HIONT AT § T y = ae® # oIl g| ey AT & @ 3707 cavor gz grm
AT IHATEY caROT SHAT Yd & g & FATATAT 8|

OR
ii  Prove that the acceleration of a point moving in a plane curve with uniform speed is f = 2.

gy T & v Tode o 7 TF AW I @ Told ATl fdeg & c@’oT £ = 2 ghem|
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il

il

il

ii

A point moves in a straight line with S.H.M. velocities V; and V, when its distances from the centre be x; and x,

2_ .2
show that the period of motion is 21t |~ —2_
Vo2-v,

Tsh HUT Tl 3G A & Teh Tl [N W ATAC §| 59 F0T H dhog @ gl x; T x, § Td §Hh
Q9T FHE: V, TUTV, aF Ry AT B 3mgd e on 2572 gl

V,2-v,2

OR
A particle is moving with S.H.M. from an extremity of path towards the centre is observed to be at distance

X1, X, and x; from the centre at the end of three successive seconds. Show that the time of complete oscillation is

21 X1+x
= where cosf = 222,
[ 2%y

Th HUT T G A & AAAT ¢ v B F $g F7 N §C g 907 37 &6 AR AT Aehst
Wwﬁmﬁ@xhxza%%|WHW®'W{USFWW%E%TCOSQ=%%|

A particle falls from infinity on the earth. Find its velocity on the earth’s surface and on reaching the centre of earth.

IfE S F07 3ed g ¥ fawaedr @ R &Y g2t do X RRar B, a9 g2t a8 o aur g2t & &g

T IET T SHT T AT HIf

OR
A particle moving inside the earth and going towards the centre of earth. Find the equation of the motion.

Th HOT QA & HeX A A §U G & Fg f R I § A SHA AT T FASOT A
NIy

A heavy particle slides down a smooth cycloid starting from rest at the cusp, the axis being vertical and vertex
downwards. Prove that the magnitude of the acceleration of the particle is equal to ‘g’ at every point of its path.

Teh HT H0T Teh Al Tpol & 39A A FAHTEAT A AT IRET AT §| Tehol HI 3HaT FeaTer
¢ aur i AR & AR E a9 Ry AT & Hor & c@wor F aRAwT, Fr & 0¥ F 93qF [§ig w
‘g’ % TR Jed |

OR

A particle is projected the lowest point with the some velocity and moves along the inside of the smooth vertical
circle to discuss the motion of the particle.

T R SR g & Gl A & g @ vh wor fRdr A § hepr T S g9 & e H# AR
IHT AT g 3T fa Fr [Aagar ]

Find the law of forces towards the pole under which the curve r = ae?°°t® is described.

ga g &1 3R g1 1 FFH AT RTFC S aqh A IS HOT qoh r=ge?°°™* W ATAAT &

OR

If V; and V, are two velocities of a planet when it is respectively nearest and farthest from the sun. Prove that
(1 - e)V1 = (1 + e)Vz.

I v, TV, TR 7% & W a9 §, S6fh a5 §F @ FAW: ~FAaA AR IH¥eaA gRIt W ar

fey AT 1 -V, =1 + )1,

PART-C
A - ¥

A particle moves along the curve y = a log(sec g) in such a way that the tangent to the curve rotates uniformly.
Prove that the resultant acceleration of the particle varies as the square of the radius of curvature.
wmaﬁy=alog(sec§)é5mquwwm%‘ﬁ?a%aﬁrm?%mwwaﬁa@?ﬁ

g et ST gRome caor sHer ashal Fear & a9 & FAEU B
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10.

11.

A light elastic string of natural length / and modulus of elasticity A is hung by one end and to the other end is tied to a
particle of mass M. Discuss the motion.

wzmﬁé@xwwmﬁw@@rzﬁrwasﬁwﬁﬁ@mﬁg@%amma@%
Y W M GeTAT FT U ST ST 37 § af HoT Hr 1fa o adger Hifag|

A particle moves in a straight line under an attraction towards a fixed point on the line varying inversely as the square
of distance from this fixed point. Discuss the motion.

Th HUT Teh Tl X@T ¥ AT § 3R 39 W BUT U I ohg T & 0 dT F HNT Tl ¢
S R 0T FT 56 Fig @ gl & T & IHARI §| FOT A Al Hr e fiiw|

A particle is projected from the lowest point of a vertical circle with s velocity sufficient to carry it to the highest
point. Find when and where the particle will leave the circle?

T&h HUT FEAR g & (eiad deg & W& 991 @ &b Srar § S 3@ 8 Fafed Qeg oo of ST
& AT AT BF FT g7 H Fa AR FEl SM?

The velocity at any point of a central orbit is %th. Calculate the velocity for a circular orbit at the same distance the

central force varies as and the equation to the orbit is 7"~ = a®*~1 cos(n? — 1) 6.

g, el & Tl fdeg o 91 U golig Gohg FaTT & Toh g FT@H ga @ gl 3 ¢ e &
Wﬁgﬁ%,%ﬁ%%m%w%@ﬁﬁ%%%ﬁwﬁ*mﬁ%
Wﬁéﬂaﬁﬁwwmﬁr"z‘l:anz‘lcos (n? —1)6
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Roll No./AreT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall
be taken as per rules.

JOAGT G FHIP (el TFa) & HIARFT F& 31 [1GAT 37T FTelaA]) T GIIT HIAT ST FUT fAIHFER FIalet Hr
STt |

B.SC./B.SC. B.Ed. Semester-1V (SUMMER-2019)
BSMT411 OPTIMIZATION TECHNIQUES

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question

carries 2 marks.
19T 37 & FHT T2t AT § | 3oT T2l & IR Tedeh 30 2TeaT e VA g T IReTA 2 HF AT ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each
question shall be limited upto 250 words. Each question carries 6 marks.

m—aﬁmqmﬁﬁ(i)m(ii)wmﬁmg@,gmﬁaq%a‘f%waﬁfmm?mawmwzso
QUSGT T 8T | Tceh IR 6 37k Hl g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10
marks.

HTIT — T @ e cfieT TRaAT oh IR SIS | Fedeh TRa ohT It I 500 ST AT 8T | Tedeh & 10 37 T ¢ |

PART — A
HTT - 37
1. 1 What do you mean by feasible solution? W & T 39T AT dead 872
i Givean example of convex set. 3-1331'@' mgarzr &l Tch 3cIgIol é’lﬁm

iii  Define infeasible solution in graphical method. GICUEERCIEE:] B-MSFTIT-T gl & gRHATT RIS

IV State fundamental theorem of L.P.P. e NamAa & Hel JAT FT YA SIoiv|
V' When and why artificial variable is used? Fa 3R Tt agﬁm T HT I FA 57
Vi Define the degenerate basic solution. 3YHST MURT g1l IRATNT FHIfAT|

Vil State the fundamental theorem of duality. gaddr & Hel JAT FT A SIfoiv|

Vili  Define multiple solutions in linear programming. &F gramHAaT 7 a'g’ gl & aRATRT IS

ix Explain degeneracy in transportation problem. qRagsl THATIATIAT H ATHSCAT HI THASSY|

x  What is the necessary and sufficient condition for the feasible solution of a transformation problem?
aRAgT THET & FHIT &l & [ASTAET & 3T Td G A &7 872

PART-B
AT -

2. i Solve graphically the following L.P.P.:

T Qs NaAa ST A Aw A & go Hifaw:
Min Z = 2x; — 10x,

St.x;—x,=20

x; —5x, <=5

and x4, x, = 0

It is possible to find Max. Z under these constrains?

FT 57 gfaeel & 3T Max. Z AT FIT ST Fhel §2
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il

il

il

il

il

OR
Prove that every hyperplane is a convex set.

iy ffT & T3F AfwAde wF 3@aAE ey g &l

Show that the following L.P.P. has an unbounded solution:

facy fHifow & AT W@s WardT g7ear &1 39Reey &
MaX Z = xl + sz

St.x;—x, <4

X —5x, <8

and x;,x, =0

OR

Solve the following L.P.P. by simplex method:

foesT @ dremAsT gAEaT & AFgesd [Af garr g Hifaw:
Max Z = —2x; + x,

St.x; —x, <10

2x1 —x, <40

and x4, x, = 0

Show that the following LPP has an unbounded solution:

et ST o foiet W e FAEar 7 1S I gl [Fegd =T =8 &

MinZ = x; + x,

S.t. 3x; + 2x, = 30

2x; +3x, = 30

X1,%, <5

and x4, x, = 0

OR

Solve the following L.P.P. by two phase method:

fesT @ dremAs gAEar &1 gfauraedr f[Afr garr ga S
Max Z = 3X1 + 2x2

St 2%, +x, < 2

3x, +4x, 212

and xq,x, =0

Find the dual of the following L.P.P.:

vt W& Warws gaear i gdd gaEr A fifa
Max Z,, = x; + 3x,

S.t.3x; +2x, < 6

3x; +x, =4
and xq,x, =0
OR

Prove that the dual of the dual of a primal problem is the primal.

ey APT & Rl 3T & 3 fr 3 ey g & adr ¥

A company has 5 jobs to be done. The following matrix shows the return in Rs. of assigning i*" machines (i =
1,2,....,5) tothe jth job(j =1,2,.....,5). Assign the 5 jobs to the 5 machines so as to maximize the total return.

Th FH & U HE ool He o o (AMNT(=1,2,....,5) F jAFA(=1,2,.....,5) RAfdse
A W Toed H Mg FEAER g okt mde ®@ g w3 s g @i S /g

ToEg AR 8
. Jobs
Machine 1 2 3 4 5
A 5 11 10 12 4
B 2 4 6 3 5
C 3 12 5 14 6
D 6 14 4 11 7
E 7 9 8 12 5
OR

Solve the transportation problem by using north west corner rule:

3T 9TH Pl arel a9 & IRagd FATAT FT gl ST
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10.

11.

Sl Sz S3 S4 a;
W, |6 4 1 5|14
W, | 8 9 2 71|16
W; | 4 3 6 2 5
b; 6 10 15 4 35
PART-C
T - |

A factory uses 3 different resources for the manufacture of 2 different products, 20 units of the resource A,
12 units of resource B and 16 units of resource C being available. 1 unit of the first product requires 2, 2 and 4 units
of the respective resources and 1 unit of the second product requires 4, 2 and 0 units of the respective resources. It is
known that the first product gives a profit of 2 monetary units per unit and the second product gives a profit of 3
monetary units per unit. Formulate the linear programming problem. How many units of each product should be
manufactured for maximizing the profit? Solve it graphically.

T hadl H 2 [Affiee Icarel & sa & fow 3 [ffes aruar & w7 7 for Sar g aea A &7 20
SIS, AT B &7 12 SHS T TTUA C T 16 SHIS 3T §| g 3cUIG T | SHS & AT I haAen:
2,2 YT 4 SHSAT H MEIRAT g5 & 3N @ 3cuig i | SHS & AUA! HN FAA: 4, 2 TAT 0
SHTSAT T HERISAT TS §| TE AT & F G5 3cUG 2 FAGT 3HS Ui HS TAT QI 3¢9IG 3 AL
s Ufd SHS T a1 T g ISP NI TATIT T AU Hifvw Jur @y (3 @ sase 5
3fFdH oA & AT gAF 3curg A fhcdell SHEAT T8 SA?

Solve the following L.P.P. by simplex method:

fesT @ dremAa gaEar & Aegesd [Af garr go Hifaw:
Min Z = x; — 3x, + 2x3

Sit.3x; —x, +3x3 <7

—2x, + 4x, < 12

—4x; + 3x, + 8x3 < 10

and xq,x,,%x3 = 0

Solve the following L.P.P. by two phase method:

farsT @F dremAs gAEar S gfagraedr fafer garr g fifSw:
Mll’l Z = X1 + Xy

S.t. le + Xy >4

X+ 7x, =27

and xq,x, = 0

Use duality to solve the following problem:

fAeFT AT & g &I gddl & FgrIdr § Ad ffFw
Min Z = 2x; + 9x, + x5

Sit.x; +4x, +2x3 25

3x1 +x, +2x3 =2 4

and xq,x,,%x3 = 0

Solve the following transportation problem:

et aiass @wEm 3 o A

D, D, D, D,

O, | 1 2 1 430

0, |3 3 2 1/]50

O, | 4 2 5 9|20
20 40 30 10
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./ B.SC. B.Ed. Semester-IV (SUMMER-2019)
BSMT412 ABSTRACT ALGEBRA

Time — Three Hours Maximum Marks — 80

Note:
1.

All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.
1T 37 & T ueed AT § | 37 IV F IW UcAS 30 Asey o AT & T TR 2 3F & ¢ |

Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

HET - § F JAF 9T H F (i) YT (ii) FT I A §U, ol G A & IR QY | IAF 9 H 3 7T 250
QUEGT T & | T e 6 37 I g

Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.

HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT1T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

il

il

vi
vii
viii

X

ii

il

PART-A

T -

State Lagrange’s theorem. ST IAT & U Tl

Define index of a subgroup. ERRIES) & H(\thwich FI IRATVT HIAT|
Define improper normal subgroup. fawsw fafdse 39 aq I IR FHIfST]
Define isomorphism. JearehRdr @I gRenfyd i

Define integral domain. C!I'\UW 9led &l IRATRT HIfFT |
Define ring homomorphism. JoIT FHATRIRAT I IR FIfAT]
Define prime field. AT &F A IRATRT HIfAT]

Define field of quotients. fsmer 813 & aRenia Hifay|

Define left and right ideal. arH W ar gigor w & g HIfST|

Find?,wherel ={4x|x € z}andR = (z, +, )
@gam§£rm®ﬁvaﬁl={4x|xw}m}z=(z, + 9 &l

PART-B
AET - §

Find all the cosets of H = {0, 4} in the group G = (zg, +5)
9 G = (2, +5) H H=1{0,4} & TN Tewa=y AT RS

OR
Prove that every group of prime order is a cyclic group.

Ricy AT & 30T T&ar AR aren I35 THg U6 THT TAE 81T 3

Prove that the mapping f: ¢ — ¢ such that f(x + iy) = iy is an endomorphism of the additive group of complex
number. What is the Kernel oftf?

ey HGT & 9 /0T fic - cs@ YRS f(x +iy) = iy dFEy deaEit & AfSd a0 &
HARPIRAT §| f 1 AT Far gran?
OR

If H is a subgroup of G and N is a normal subgroup of G then prove that, H N N is a normal subgroup of H, whereas
H N N need not be normal in G.

I 9 G FT Th 3UPT H § IR N U ¢ 1 [@af¥se 37 g9 § O ey HfSw & HnN 39 9 H
%1 T faferse 39 9 gIaT §| STk Hn N &1 ¢ A TARISe 30 0 g 3aeds el &
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10.

11.

il

il

il

Prove that every finite integral domain is a field.

fogy ffor & v aRfAa e uia o & g

OR

Prove that the set S of all matrices of the form [g lc)] where a, b, c € z forms a subring of the ring R of all 2 x 2

matrices over the set of integers. Matrix addition and multiplications are 2 binary operations.
ey Hfve [ lc’]mé?ﬂaﬁaﬂ—ag‘rc«‘ T TATIT S, O T TATaT W o=t @ 2x 2 3mehg H
HHTIT R T 39 dold &, 561 a,b,c €z | 3Tegg SIS @ U &l SIATURT AhATT g

The necessary and sufficient conditions for a non-empty subset K of a field F to be a subfield are:

& F & 3INTFT 3UHHeIT K &1 3G gl & TAT 3raeges qur gdied gideesr e &
(1) a€K, beEK=>a—-b€eK
(ii) a€K, 0beEK=>ablek

OR
Prove that, every prime field of characteristic zero is isomorphic to the field Q@ of the rational numbers.

e HfAT, Y HFETOT #1 Gds 3T 8T IRAT FEa3i F &7 @ F JeIHI v g

Prove that, the intersection of 2 ideals of a ring is again an ideal of the ring.
et HIfSiw, fhdT gera & fhegl 2 JUSTatadl & Jideses Ye: deld & uTsiael gl g
OR

If f(x) =3+ 5x—7x?and g(x) =5 + 2x — 7x3 are any 2 polynomials over the ring (zg, +g, *g). Then find out
the following:

e Tod (25, +g g) W SgIa f(x) =3+5x—7x2dqWg(x) =5+ 2x — 7x3 FIg 2 sgue g ar, e
HI AT HITAT:
(1) fx) +g(x)
(ii) f&x). g(x)
PART - C
HTIT - E

State and prove Euler’s theorem.

TR 984T & Hya Af@v g fgy Hifaw|

If H and K are 2 normal subgroups of G then HK is also a normal subgroup of G.

Ife H 3R Kk Tl @og ¢ & 2 faRise 37 @oqg & of ey ST & HK o @7 ¢ #F1 th fafse
39 |E &l

Prove that, the set of all real numbers of the form m + nv/2 ,where m and n are integers with ordinary addition and
multiplication forms a ring, is it a field?

fogy ST, & m+nV2 ST mAuTn IO g, 3T H aedias TEA3N H Fgead FEAst &
IqreT U Il & fIT gog 8, FA1 Ig 4T 82

Prove that, every integral domain (commutative ring without division) can be embedded into a field.
ey AfoT, el off gl uid (e & ool @ WRa HA RBAAT Tom) w1 e &89 7 3@
TS fRaT ST T B

If I is an ideal of a ring (R, +, -) then prove that the set§= {I + ala € R} is a ring for 2 binary compositions @ O
defined as follows: (I +a) @ I+ b) =1+ (a+ b) and (I + a)O(U + b) =1 + (a - b) where a,b €R

afE (R, +, -)waw%}ﬁrlmww%ﬁmm%@m?:{wamemw
o g e fow 2 gfasmudr dfrad @ 30 AT ger aRenfa &r =it &
I+a)®U+b)=1+(a+Db)

(I+a)OU +b)=1+(a -b)SE a,b €RE|
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./ B.SC. B.Ed. Semester-IV (SUMMER-2019)

BSMT413 STATICS
Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A.. Each question carries 2 marks.
1T 37 & T e AT § | TAF U 2 3F HE |
2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Each question carries 6 marks.
AT - § @ Gedeh TR H @ (i) 3T (ii) F ¥ I §U, Hol GT Gl & IR QIS | | Tk TRA 6 37 H g
3. Attempt 3 questions in all from Part C.. Each question carries 10 marks.

HIET - T @ Fol ofiel YT & 3R ST | Tcdsh IoaT 10 37 &7 § |

il

il

iv

vi

vii

viii

PART - A

T -

Define friction and force of friction. gy 3R G907 §of @ IReT EAI 1Y
Define Catenary. S B IRANT FfSv|

Define stable Equilibrium. TR Hﬂﬂ?{ F aReia SIS

Find the least force required to pull a body on a rough horizontal plane where A is angle of friction.

TeT &ifdst aef W fhdT [ug & dies & ToIv 3M1aRTeh wgeTad df ATd ST STel A BYOT HioT g

If G is force couple about O and X and Y are components of forces along X and Y axis respectively, then find

equation of resultant force.

uﬁG,o%mﬁﬁaﬂwamxamﬁfamer:XHmYH&ﬁa:mﬂaH%m%a’rtrﬁmﬂaﬂ

FT GHIROT AT FHIfST|

If a rigid body is in equilibrium under the action of three forces, then what conditions it must satisfy?
Ife S ©5 MUs et dail & Irther aaraedr & § df a8 foer gfdset 1 dgse Hean?

Define virtual displacement and virtual work.

Fledfae AT tg Heufas FF H aRenig g

Write the principle of virtual work for a system of coplanar forces acting on a particle.

frer sor W wfha AT Fa ey & fov wfeua &7 & Reua Afav

Write the relation between S and x where S is length of catenary and x is a horizontal distance.
STd x & ALY Graey fAfQT Sgl S Heall fir awarg aar x aifdst gt B

Write the general conditions of equilibrium of a rigid body.

U T¢ TUS &7 AFIEEAT & ATAY Jiaey @)

PART-B
AT -

A heavy uniform rod, 30 cm long is suspended from a fixed point by strings fastened to its ends, their lengths being
18 cm and 24 cm. if the rod is inclined to the vertical at an angle 8, prove that 25sin 8 = 24.

T FATT 30 cm oFel O3 U @d [Seg @ &7 I g’ oS 5 & o o3 & A WA gg @
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il

il

il

il

il

T IBEAt Y oEETE 18 cm AUT 24 om ¥ I AEGEEAT F ©F LA @ 0 H oA @, ar @ey

AT & 25sin6 = 24

OR
Two smooth spheres each of radius a and weight W lie in contact in smooth spherical bowl of radius r. Show that the

Wa

{r(r-2a)}
Bear a HﬂWW%ﬁﬁﬁﬁﬁrﬁW%ﬁﬁ?ﬂWW?Wﬁ@ﬁmﬁﬁm

o 3 ALY ga19 &:

pressure between them is:

{T(T 2&)}

Two rough particles connected by a light string rest on an inclined plane. If their weights and corresponding

coefficients of friction are W;, W, and p4, u, respectively, show that greatest inclination of the plane for equilibrium
#1W1+#2W2)
Wi+ W,

e WIGY T THEHT AR q AT IONR A Wy, W, TUT iy, 1, 8, T ARG & A I3 gu el
RIS W FFAEE # ¥, a gy AfSw & erae @1 Aftwan g g a—tan—l(“lwl+”2W2)

Wi+ Wy
OR

Prove that the least force required to pull a body of weight W on a rough horizontal plane is W sin A, where A is
angle of friction.

ey AFT fF W 6 & vk Mus A &7 &fds TAdT R gl & AT HaTH wgeiasd aef
W sin A g, STel A =0T ST g

is:a = tan™?! (

A regular hexagon ABCDEEF consists of six equal rods which are each of weight W and are freely jointed together.
The hexagon rests in a vertical plane and AB is in contact with a horizontal table. If C and F are connected by a light

string, prove that its tension is W+/3.
Tsh HAYSHS ABCDEF ©: FHE gUsi & a1 g, oo Ycdsh & #R W § 3R 9 Taeoedigds WRER
3 gU g YS¥Sl 3t §AdS & fyd § 3R AB &ifds A9 & "% & g I C 3R F U ARG

SRY ZaRT 3 g & o, ey AT & 0 & qema wys g

OR

A square of side 2 a is placed with its plane vertical between two smooth pegs, which are in the same horizontal line
at a distance C apart. Show that it will be in equilibrium when the inclination of one of its edges to the horizon is

either%or§ sin™?! (aZC;ZC)

2a 8o & TH T A 3HF FAGA H STAER WA §U UF & &fds W@ A Fyd o @ Rl
giedt & HEAEY @M S & fSetsh o &1 gt ¢ & ey RfSe & ag 30 saear d aqere 7 g
S 36 R U FN HT AfdST & g & T et L sint (50)

c2

Prove that for the common catenary, the radius of curvature p at any point of the curve is equal to the length of the
normal intercepted between the curve and the directrix.

fogy T 6 aemer Feal & v aF F :15 g W awar Bew p, 3% 3R Faar & awaey
3o Gisd ffcrFa T oFaTS & Jed Bl gl

OR

Show that for a common catenary S +y = C e’/c where symbols S, y, x and C have their usual meaning.

TTYROT et & fow gy AT &6 S+ y = Ce™/c /IS, y, x T € 39T AT 37 W g

Two forces act one along the line y = 0, z = 0 and the other along the line x = 0, z = c. As the forces vary, show
that the surface generated by the (central) axis of their equivalent wrench is (x2 + y?) z = cy?

A T FHAA: XWWT y =0, z=0aA x=0, z=c & ey Frareler B s& g =R @, ar wefda
Eﬁl‘%l‘(f,ﬁ?gﬂ@f@?&ﬁﬁ&ﬂﬁ(m)ﬂ'aﬁﬁt[vo"(xz+y2)z=cy2 gl
OR

A square lamina rests with its plane perpendicular to a smooth wall, one carrier being attached to a point in the wall
by a fine string of length equal to the side of the square, find the position of equilibrium and show it is stable.

T G geol HT ol Ueh fAehell AR & ooead | 91 &1 Teh Hlall SHAI ol & AIHAT ofFaTS
ST @ &R A U g & & B| Holl 1 U A1 HITST ur el HIfSw & dqes Turl &
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11.

PART - C
AT - §

Two equal uniform rods AB and BC, each of length 2b are freely jointed at A and rests on a smooth vertical circle of
radius a. Show that if 28 be the angle between them, then: b sin6 = a cos 6.

2b TFSTS T &1 R ThH FAW B3 AB AR AC, A T FIToeal [0 J& g% ¢ 3N a Bear &
RWQHW?@@%WW%H%WRW&WZG g dar: bsin36 = acosf

One end of heavy uniform rod AB can slide along a rough horizontal rod AC to which it is attached by a ring B and C
are joined by a string. If ABC be a right angle when the rod is on the point of sliding, u the coefficient of friction and

a the angle between AB and the vertical show that 2 = tan™! { e }
2+tan‘a

T W TH B3 AB & U 81, U T &lfdsl 83 AC W 98 Ig U Ted GaRI ST &,
fhael @&hdr §| BTd C Ta SR & 89 g| IfC ABC U THSDIUT § 5§ B3 hdele HI AT W 8, u

TSOT AU T @, AB R ST & e @ AT ¥, A Ry BT B 4= ran {0

2+tan?a

The middle points of the opposite sides of a jointed quadrilateral are connected by light rods of length [/ and /°.
If T and T’ be the tension in the rods, prove that % + T— =0

T SIS AT TS T TEAW N3 & HEY fdeg3i @l [ Td [ ofFaTS 6T & HRE gust & SitsT
¢, AR 57 Rwst F e T T A fgy AT F T+ 7 =0

Show that the length of an endless chain which will hang over a circular pulley of radius a so as to be in contact with

10g(23+\/§)]
qafﬁaﬁﬁv%wﬁaﬁamsﬁﬁmaﬁwwmésgqﬁﬁrﬁmﬁ%,ﬁm

m.l_é_ 4T 3
m a [? + log(2+v3)

two thirds of the circumference of the pulley is a [%n +

A force parallel to the Z-axis acts at the point (a, 0, 0) and an equal force perpendicular to the Z-axis acts at the point
(—a,0,0). Show that the central axis of the system lies on the surface: z2(x2 + y?) = (x? + y? — ax)?

Z-316T & FHTR Uh §of f9eg (¢,0,0) R Fhamelier § aur z-3167 & o<dd U A §of fSeg
(-a,0,0) W frarefier g 9eiRld Hfov f& e &1 dedm 367 @9 ge W fua &
22 (x% +y?) = (x? + y? — ax)?
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. B.Ed. Semester-V (WINTER-2019)
BSMT511 METRIC AND VECTOR SPACES

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T ueed AT § | 37 IV F IW UcAS 30 Asey o AT & T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (A) or (B) from each question. Answer of each question shall
be limited upto 250 words. Each question carries 6 marks.

HET - § F 93P 9T H & (3) 3T () FT TGS A §C, ol 91T JeeAl & 3w QA | FAeh ToeT &1 3a wamsfa
250 QUeGl T &F| Icddh e 6 37 &I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT1T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

il
iii

iv

vi

vii

viii

ii

PART - A/HTM - A

Define maximal ideal. 3fease W F g Rl

Define internal binary composition. dRe gfaar @fshar & aReia Hifav|
Define linear sum. @ et & aenia fifav)

State existence theorem. 3dca 9HT & U Qv

Write the triangle inequality for a metric space. W gAfe & fov ﬁrai\—:r 3afaer fafa
Define pseudo metric space. BcH E';\ﬁ?F AT & g a RIS

Define open sphere and closed sphere. ﬁ_cl:rf difeleh {-Iq'd Jeleh I IRATRT FIfAT|
Define limit point of a sequence. 3ieishd & AT ﬁ?f_,: FI GRATVT HTATY
Prove that the set mz = {mx | x € z}, where m is an integer is an ideal of ring (z, +,) of integers.

ey fifgw & AT mz = {mx | x € z} Cj'\Uﬁ' &I T ToT (2, +,°) @I’W%’l

What do you mean by finite dimensional vector space?

gRfaa faeir afger aafse & 39 a1 gFsta g2

PART-B/HMM - &

Prove that every quotient ring of ring ‘R’ is a homomorphic image of ‘R’ and every ideal of a ring ‘R’ is kernel of
homomorphism.

ey AT & Rt o R* & 9% THET go I1 3@AT Fof R’ &I FAGRRSG dfdfaea gidr §

aUr R T IAF U Teh qod FARRGAT @ 3 gl 3

OR
If ‘R’ is a commutative ring and a € R, then prove that Ra = {r a:r € R}, is an ideal of ‘R’.

Iflg R’ Th FHAQAAT ToIT & dUT a€R @ o, gy HfGw & Ra={rareR}, ‘R* & &
JUTSITdel gla|

If possible, express the vector a = (0,4, 20) € V5(R) as a LC of the following vectors:
Fa7 gfcer @A V;(R) # AU o = (0,4,20) FF Thald TIT & &9 H qFd H Thd g, Slifeh foldeT
g

a; =(2,1,-1); a, =(-1,0,3); 53 = (0,1,5)
OR
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10.

11.

il

il

il

il

Explain a vector space in detail.

gfeer Al # farar & FHAsmsT|

Show that the following vector of V53(R) are LD: a; = (1,3,2); a, = (1,-7,-8); a3 = (2,1,-1)

yeiia fifev & v,(R) & afeer weadd: Waed & o« = (1,3,2); a, = (1,-7,—8); a3 = (2,1, —1)
OR

Prove that the set S = {(1, 2, 1); (2,1, 0); (1, —1, 2)} forms a basis of the vector space V5(R).

ey Hifew & Fegeag 5 ={(1,2,1); (2,1,0); (1,-1,2)}; Vz(R) T 3R g

Let the mapping d: R x R — R is defined by:
AT 5 9fafF9T d:RxR > R 5T R ¥ aRenRa §:

0, x=y
d(xy) = {1, X*y, V¥x,yER
Prove that (R, d) is a metric space.
Ricy A/T & (R, d) ™ gRe aafe §
OR
Let (X, d) be any metric space and let M be a positive number, then there exists a metric d* on X such that the metric
space (X,d") is bounded with §(X) < M.

AT fh (X,d) IS gRP FHATE § T M Tk UellcAsh AT § o ey HST & X | vh gie o
3H YR @ TaegdAe § fob qRe WA (X,d*) IRy § T°1 §(X) <M

Let (x, d) be a complete metric space and (4, d) be subspace of (x, d); then A is complete & A is closed.
A R (X,d) U YT g% FATE § T (4,d),(x,d) H TH GR& 3T FA®E § o«

ATUTE & ATIAE

OR

Let f be a maaping from a metric space X into a metric space Y. Mapping f is continuous on X iff f~1(F) is closed
in X for every closed set F in Y.

AT & f R g @@Afe x &1 el gRe @afse v & gfafasor g 9fafsor f, X w® a9 3R
Fael d Hod Bar § 519 Y & YAH HId @H=AT F & AT f71(F), X # Fd B

PART —C/HTT - &

An ideal S of the integral domain Z is a maximal ideal of Z if it is principal ideal generated by a prime number.

Tsh YU Wi Z T JUISEel 5, Z &1 T 3fease dursiaet gl § afe 3R &ae afe a8 w
AT HEIT S@RT Al Teh HET IoTaTael gl

Prove that the set S = {a + ib, ¢ + id} is a basis set of the vector space C(R) iff (ad — bc) # 0.
ey ST & C(R) FT IYUR FH<TT S = {a + ib,c + id} &, I IR Fael A (ad — be) # 0

Prove that any two basis of a finite dimensional vector space ‘V’ consists of same number of element.

aRfad e e afte v & #1$ o & 3munt 7 el i gEar A g B

Give an example of pseudo metric which is not a metric.

UF TeH TATE P 3GEI0T QT S 3 gfker FAfe o g

Prove that in a metric space, the intersection of a finite number of open sets is open.

T g FARE F g et & g3 AT wdfass RuRor vk fga @ g
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per
rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC. Bed. Semester-V (WINTER-2019)
BSMT512 COMPLEX ANALYSIS
Time — Three Hours Maximum Marks — 80

Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T uee AT § | 37 Il F I UcASd 30 Asey o AT ] T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

HOT - § F IS 9T H F (i) YT (ii) FT I A §U, ol G T & IR QY | IAF 9T HT 3 7T 250
QUEGT T & | T e 6 37 I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o 61T 500 Al I 8T | Tedeh Y& 10 37 &7 ¢ |

PART - A
AT - A
L. I Define harmonic oscillation. JHATET Telel I IRATNT HITAT|
i gate Cauchy integral formula. el GATR I &I YT gifag|
i State Taylor’s theorem. SR UHT & U GIfAT|
IV State Cauchy’s residue theorem. Fref MFAY AT T HUA AU
V' Define a linear transformation. e waTaRer d 9k S|

vi  Write the necessary condition for a function f(z) to be analytic.

Feled f(z) & faNF Feled gl & 3aTH Yfasy faf@u|
Vil Pprove that fczd_—za = 2mi where c is given by the equation |z — a| = R.

ey s fcz“_—za= 2700 ST@T c I HAHIOT |z —a| =R @]
viii  Define isolated and removable singularity.

faeel¥en ot T fagera fafEare qur suee fafEar w1 aRenf¥a Hifs)|

Find the residues of the function

VA
De-oes HFT3

2

— & z=3W IFAV gred FfSv|
(z-1)(z-2)(z-3)

x  Find the points where the mapping f (z) = 3z + z? is not confirmed.

3oT T3l 1 gred RFSTT STgT IFAREFT f(2) = 3z + 22 PG QT B

PART - B
qHOT -
2. 1 . x2y5 (x+iy) . . ..
Prove that the function defined by f(z) = iy 2 # 0 and f(0) = 0 is not analytic at the origin though

Cauchy-Riemann equation is satisfied at the point.

YeRid RST & G f(z) = “XE) Lo gar £(0) = 0 Ao g IRfeRE a8 ¥ sof @

x4+y10
foeg o ref-fare geteor ddse g
OR
ii ~ Show that the function u = cosx coshy is harmonic and find its harmonic conjugate.

WW%Wu=cosxcoshyWW%WWWWWW|

3. i IfCisthecircle |z — 1| = 2. Then verify the Cauchy’s integral theorem for the function z3—iz? — 5z + 2i.
e CUH I |z — 1| =2 8 A Bl z°—iz? — 5z + 2i & AT M AR AT FHT A9 RIS
OR

ii  State and prove Cauchy integral formula.

el gATRS G & HU for@as ey Sy
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il

il

10.

11.

Find the singularities of the function f(z) = ezz—_l atz =0.

Belel f(z) =< dz =0 W QAR AT A
OR
Find the zeros and discuss the nature of singularities of f(z) = —sm —

Wf(z):zz‘—fsinﬁa:Qﬂﬁﬁﬁt@m@rﬁﬁﬂﬂ}ﬁ#%@rﬁémﬁﬁm

z2-2z
Find the residues of T at all its poles in the finite plane.

qihwar»ré:trﬁiﬁamﬁﬁ THEA 3eledehl HT IEAY AT HITST|
OR
Find the residue of function f(z) = COtZZ(;Och atz = 0.

Bole f(z) = 2 & 2= 0 W RT AT Hefecdw W HIAT A1 H]

Find the image of the infinite strlp <y<- under the transformation w = l

Ww——éﬂﬁ?ﬁ—dmw& L<y<; Wﬁﬁﬁﬁl?—f@ﬁﬂ

OR
Show that the transformation maps the circle x? + y? — 4x = 0 into the straight line 4u + 3 = 0.

fogy AT B THRT w =222 g 22 + % — 4x = 0 F T ¥WT 4u+3 = 0 W IRARAT e 2|

-4
PART -C
AT - H
If f(z) = u + iv is an analytic function of z and the value of u — v is as follows. Then find f(z) in terms of z:

I f(2) = u+iv T RAWWANF BoAd § AT u—v & [T A & @ f(2) Tz g& & AT HfAw:

e* — cosx + sinx (n) 3—1i
, =

coshy — cosx 2 2
(i) Evaluate: f01+izzdz
A i B [ 2%dz
(i) Prove that: [ 05 dz = —mi or mi, if C is a semi circular arc |z| = 1 from — 1 to 1 above or below the real axis.

Ry A~ dz = —mi ATni, AR ¢ —1¥ 1 7% aredfad 3187 & S A My 376 gefrr am |z] = 13

22—
Find the Laurent’s series of the function ———— which are valid for the following regions:

(z+2)(z+3)
W(Z;);;S)%rmﬂvﬁmﬁsﬁvm%ﬁmwﬁéva
@A) |z < 2
(ii) 2<|z| <3
Gi) |zl >3
21 do 2m
P hat: — = b)).
rove that: [ Theind \/ﬁ(lal > |bl)
faey Afee: 7 =—Z_(lal > b))

a+bsm6 \/az—bz

Determine all bilinear transformations which maps the upper half plane Im(z) > 0 into circle |w| < 1.

AT i@ TAAROT AT HIGT S IO 37 Tl Im(2) = 0 & g9 |w| <1 # gfafRBEa &
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC./B.SC.B.Ed. Semester-V (WINTER-2019)
BSMT513 HYDROSTATICS

Time — Three Hours Maximum Marks — 80

Note:

1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.
1T 37 & T ueed AT § | 37 IV F IW UcAS 30 Asey o AT & T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

HOT - § F IS 9T H F (i) YT (ii) FT I A §U, ol G T & IR QY | IAF 9T HT 3 7T 250
QUEGT T & | T e 6 37 I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT1T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

il

il

iv

vi

vii

viii

X

il

PART - A/HTM - A

Define fluid pressure. Rl garg o aRARNa fifav)

What do you mean by whole pressure? HFCJ'\U‘T SIS W 39T FT dlcad g7
Define Bramah’s pressure. SET gard &l RN a HIfAT]
State Archimedes’s principle. JThIASIST @?\?TIH F HYT faf@u|
Define free surface of a liquid. &a & HFd I°5 Fr gRenia HIfST]
What do you mean by centre of pressure? SIS heg T IR FAT dlcad g7
Define plane of flotation. Toldel THAd I IRATNT HITAT]

Write down the formula of whole pressure on a plane surface below the layers of different liquids.
fafdeet gat & Wl & & U FAANT g6 W FFYUT & TAhlel @1 Fo T
Write down the formula for finding centre of pressure of compound area.

HIFd &F HT &6 e A F H1 7 faf@w

What is meant by whole pressure on a horizontal base?

ST IR W FFET a9 § F41 e §?

PART-B/HMM - &

If p and p' be the densities of two fluids p < p’ and the length of the arms of U-tube in which they meet be m and n
incher respectively. Prove that in order that the tube may be completely filled, the height of the column of the lighter
p'(m-n)

o . .
afy p 3R p aFca & & A TET p < p' T UAH H e § T oot FAe m AR n ST, A
gy AFT & el & O A 8 §ooh Rl & T#H f ITG 386 WER Ao & Qs

TATT p’(m-n) qRT

il '-p) gt |

OR

The specific gravities of pure gold and copper are 19.3 and 8.62. Find the specific gravity of standard gold which is
an alloy of gold and copper in the ratio 11:1.

ey W R a F IMIEE veed Feew 193 3R 8.62 § I A @ F A g F @er @
oS 11:1 3equrdd # g1 al, 3 el gefca AT RS

fluid above the horizontal plane in which they meet must be
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il

il

il

ii

A triangle ABC is immersed in a liquid, its plane being vertical and side AB in the surface. If O be the centre of the
Pressure on AOCA __ sin2B

circumcircle of triangle ABC. Prove that =—
Pressure on A OCB sin24

Teh TS ABC, ST el Al 3EATER &, 8fell AB I HFd Y56 H W §U Uh &d 3 gadm I g
aﬁﬁmwc%qﬁm?—raawéraoaﬁﬁaaﬁﬁm%“““m sin28

A OCB WX aTd sin 24
OR

A square lamina ABCD, which is immersed in water has side AB in the surface. Draw a line BE to a point E in CD
such that pressure on the two portions into which it divides the lamina may be equal.

uelt # fAASSId s IR 9T ABCD @ ST AB 30 HaE H B CDH Us fig E e U W@
BE 39 YR WiRT fF 38 3@ garT Jeo & AHfad adr #el WX g1d @A 1|

Prove that the horizontal line through the centre of pressure of a rectangle immersed in a liquid with one side in the
free surface, divides the rectangle into two parts, the fluid pressure on which are in the ratio 4:5.

UE 3 R g@ F 38 9ER 3T § R 38 Us e Had s # 3| Ry ffow & ae e @
BlehY STl aTell &ifdisT 1@ Mg @l ar #eEil & fIeiad il fSe ) el a9 4:5 & 3fqard & gh|

OR
A uniform elliptic lamina whose axes are 2a and 2b, is half immersed in water, the axis 2b being in the surface. Find
depth of the centre of the pressure.

U FAW EGNT ued, e el 2¢ R 2b, S A 38 yHR I-TATGTT § 6 3T 20 HaFd v
# g a1 g HT TS AT P

A hemispherical bowl is filled with water and inverted and placed with its plane base in contact with a horizontal
table; show that the resultant vertical thrust on its surface is one-third of thrust on the table.

TH S & N AT Mol FER F 3olc N 3T YR IWT 3T ¢ 6 37 &ifasr a9 & T |

RR@rsu & 38% gvo w aRume 3tareR goie AT & golle &1 Th-fa8Ts &

OR
A cone floats with its axis horizontal in a liquid of density double its own; find the pressure on its base and prove that
if 8 be the inclination to the vertical of the resultant thrust on the curved surface and a the semi-vertical angle of the

cone, then tanf =7irtanoc.

U A AU ¥ I Uelcd & 59 H 38 YR R @1 ¢ & 38 3167 AT g 38 IR | g
A ST 3R ey HfSv & afe g gvo w gRome yolle #1 3Lareik & gieha 0 aur q% F1 39
?ﬁﬁmaﬁaﬁ'tanB:%mna

Show that in the case of a right circular cylinder of radius a and height h, floating with its axis vertical in any liquid
the equilibrium will be stable whatever be the specific gravity, if v2a > h.
IfE U oFagdiT oM Sofed, faHeT 35ar o R 398 h § R g@ A 36 YR R @8 6 3Ee

3787 3EATeR @, o ey AT 6 dqe Turh g9 S9 V2a > h, 918 faRise gdca Fo o 8

OR
A right circular cone of density p, floats just immersed with its vertex downloads in a vessel containing two liquids

of densities o; and o, respectively; show that the plane of separation intersects ( ) Y3 of its length.

Ush A o, HH geled p 8, Th 9T & e ween alnaazaa—cra?a’raa’s", MY = fir
IR S FATSTT R ﬁ@m%aaﬁwmma@a:yaﬁwﬁméaﬂ(%)l/s
1T gfaeSfad & g

PART —C/HTT - &

A tube in the form of a parabola held with its vertex downloads liquids of densities § and §'. If the distances of the

free surfaces of the liquids from the focuses be r and ' respectively. Show that the distance of their common surface

ré—ri8r
from the focus is 5o

Teh Waold i &1 e, orger MY o i 3R qur a7 3wk g, & et gaf & oy a1 &
fSet% wefca waer: & aur & | IS gal & AFd geot H¥ AF @ gRAT FAw: raw g A vl
AT B 37% s3afIss g5 & Afw F g S
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11.

A triangle ABC is immersed in a liquid with vertex C in the surface and the sides BC and AC equally inclined to the
surface; show that the vertical through C divides the triangle into two others, the fluid pressure upon which are as
b2(b + 3a): a®(a + 3b).

T ST ABC Th gd # 38 YR [AATSSId fhar aar § & sqear M ¢ g &1 eRide A § AR
SV BC TUTAC eI @ SR 0T §aichl § o Jafdd AT & ¢ § JoRe arell 3eareRk d@r

381eT 1 & et & faenfSid el § 99 W &9 b2(b + 3a): a’(a + 3b) & IHe[UTT H

An ellipse is just immersed in water with its major axis vertical. Show that if the centre of pressure coincides with the
focus, the eccentricity of the ellipse must be V4.

T EEgd Sl # b 38 YR HAATSSd § o e 3re7 seareR B fe@ist % afe g deg ATl &
HEATC g1 ot reigd T Scshegdl Y E197|

A hemispherical bowl is filled with water, find the horizontal fluid thrust on one half of the surface divided by a
dimetral plane, and show that it is 1/ 7 of the magnitude of the resultant fluid vertical thrust on the whole surface.

Teh I Ml HERT STl § I B| e ¥ gAY ST dlel SEATER AT ool § 497 ek & 34 I53
W &l yoile A ffST dur s & a8 @ gse W gRmHT 3tareiy yoile & aR&AmT #
Un 8

Two solids are each weighed in succession in three homogenous liquids of different densities. If the weight of the
first are wy, w, and w; and those of the second are W, W, and W5; then prove that:

wy (W, = W3) + wy(Ws — W) and ws(Wy — W) =0

ar st # & g% & [Affieed gefcal & FARN gal # a-a & dlem =7 g I 95 & AR FHAM:
wy, w, AR w; TUT G & 0T HAM: Wy, W, IR W, & ar fagy fifae

wy (W, = W3) + wy(Ws — W) and ws(Wy — W) =0
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per

rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC. Semester-VI (SUMMER-2019)
BSMT611 DISCRETE MATHEMATICS

Time — Three Hours Maximum Marks — 80
Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

- 37 & T oA 3fAard € | 37 Ial & IR UchS 30 Usel o HIfA g] Teds T 2 3 & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

HET - § F IS 9T H F (i) YT (ii) FT TIT FIA §U, Hel T TaA & IR QT | TeAF I HT 3 AT 250
USGT T & | T el 6 37 I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o 1T 500 sl I 8T | Tedeh Y& 10 37 &7 ¢ |

1. 1
i1
111
v
A%
vi
vii
viil
X
X
2. 1
i
3. i

il

PART - A

AT - A

Define Pigeonhole principle. HUAIT FIsT ﬁ?{f—'l'l?l’ FI gRATT RIS
Define partially order sets. 37T HiAd qHTIT HI IRATT HIAT|
Explain Boolean function. EI'\T*?I'CI' Helel ! THASSY|

Define isolated vertex. ﬁ'«’il:w‘?l’ MY =+ aRenfa Hifsw|

Define complete diagraph. “j'\Uﬁ' fese omw & aReia fifaT

Define the tree. qa1 H IRATVT HTATY

What is the radius and diameter of the tree? g&t 1 AT T I FAT BT 82

Write the statement of principle of mathematical induction.
IO 3TeTHeT FAcHTd 1 ey fafey|
Give one example of the relation defined on a non-empty set that is symmetric and transitive but not reflexive.

few gu IR FAaeay W RN W& Ful H1 v 3eeIor T S ARG TA FHEHAS § R
Taded el g
Define the De Morgan’s laws on algebra of prepositions.

JrEdt AT ST IR -ART s aRenia fifsw|

PART-B
AT -

How many 4-letter words can be formed from the letters of the word “INEFFECTIVE”?
“INEFFECTIVE” 2Tsg & auit & 4 ol & fhdey Tsg 9 ST Gohd 872

OR
If A, B and C are 3 finite sets, the prove that:

Ifg A,B AR ¢ et aRfAT Foeerg & o ey Hifse fF:
[AUBUC|=|A|l+|B|+IC|—|AnB|—|ANnC|—|BNnC|+]|AnBNC|

Let R, = {(a,b):14+ ab > 0; a,b € R} be a relation on the set R of real numbers. Then explain whether R, is
reflexive, symmetric or transitive?

AT arEdide HEI3T & Foead R W YRNT H1$ et R, = {(a,b):1+ab>0; a,b €R} ¥,
Sasd & R, T@ded , WAAC HUaT HehlHA® & AT g1 ?
OR

Prove that, the intersection of any two equivalence relations on a non-empty set is also on equivalence relation on the
same set.

Rcer AT o el 3ReFd Fogead @ IRV gl al Jedd Fasl & gafase 36 TFeag W
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10.

il

il

il

UF Jeddl Haed g g

Let A = {a,b,c} be a finite set and the inclusion relation C be the partial order relation the power set P(A).
Then draw the Hasse diagram of the poset (P(4), C).

AT A= {a,b,c} T IRIAT T § TUT Hedidse FFaeY € °ld AT P(A) W Th HRIS Ha
TFE g, d9 9T (P(A), €) & &8 IR AT FHifAv|
OR

Prove that the dual of a lattice is also a lattice.

faqy HfAv & fFdr Sirerer &1 gddr o T Sireles giar g

Prove that the number of edges in a simple graph G with n vertices and k connected components (k = 1) can not

exceed ITROTkHD)

Ricy fifoe & afe fordt @ % ¢ F n oS TUT k 99 °eoh (k= 1), 99 ¢ #H FRT H FE&AT

(n—k)(n—k+1) 3

T W T e g Hehdl|

OR

Show that if G = (V, E) is a bipartite graph with n vertices, then the total number of edges in G can not exceed n?/4.

yeRia fIfeT o afe et gfa@sr o6 6 = (V,E) & n N &, ar n?/4 & 31 w ¢ g7 Fevell 2

Prove that A tree with n vertices has exactly n — 1 edges.

et ST &6 n Mt | g g&7 & T n -1 FR g g

OR

If T is a binary tree with n vertices and of height h, then show that h + 1 <n < 21 —1

IS gfaeR gaT 7 &# n MY U7 ga7 1 FUS h § O9 Tefid AT & h+1<n<2M -1

PART - C
AT - b

Find the generating functions of the following sequence: 02,1%,22,3%,42,...............
{71 3ghd & STeAeh Belel T AT AT 07,12,22,32,4%, .o,

If p, q, r are any 3 statements, then show that:

Il p,q,r S 3 UHYA §, a9 Yed HfST &
(1) (~pa(pvq)) = q is a tautology (T GT%ieFe &)
(i) (pver@) ep

Find the disjunctive normal form of the following Boolean functions:
fArafaf@d Jeir woal &1 el samAET ®9 7 A
i) FOuxxs) = [0 +x3) + 06 +x3)']+ % x5
(i1) f(x1,X2,X3) = (X1 +X2) - (X +X5") - (%" + X3)

Find the shortest path between the vertices a and g in the following directed weighted graph:

fFafese s o & Al aqurg & ALF TgeTaH AW g A HfST:

L/

A
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Find the minimal spanning trees for the weighted graph shown in the following figure using Kruskal’s and Prim’s
algorithms.

et T & wefifia s o% & v sewa-fafr gur Rw-Rf & sla ~gaaa s@s g8 A
COI

g 15 -
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Roll No./ATeT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall be taken as per
rules.

TG GX ST (NeT TFSR) & HITRFT &5 1 [1GAT 3711 FTEI] 35T TN HIAT ST FAT ATHER FTAeIe] 31 ST |

B.SC. Semester-VI (SUMMER-2019)
BSMT612 REAL ANALYSIS
Time — Three Hours Maximum Marks — 80

Note:
1. All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question carries 2 marks.

1T 37 & T ueed AT § | 37 IV F IW UcAS 30 Asey o AT & T TR 2 3F & ¢ |

2. Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each question shall be
limited upto 250 words. Each question carries 6 marks.

HET - § F JAF 9T H F (i) YT (ii) FT I A §U, ol G A & IR QY | IAF 9 H 3 7T 250
QUEGT T & | T e 6 37 I g

3. Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10 marks.
HIET - T @ Fol el YT & 3R IS | Todeh YT T 3o IT1T 500 Al I 81 | Tedeh Y& 10 37 &7 ¢ |

PART - A
AT - A
L. I Write Archimedian property of real numbers. arEdiae TEAT3T F RAST ?{IUT?Dfr ICIECLY
i Define ordered field. HAT aF & IRAVT HfSY
iii " Define limit point of set. qH== & AT ﬁﬁ I g HIfST
IV Define renumerable infinite set. 3aRfAT I AT & g RIfST|
V' Write Cauchy’s definition of continuity. qiacT 1 it i et faf@v|
Vi Define removable discontinuity. fareolT sr@arac & aenia fifa)
Vil State inter variable value theorem. 3edadl AT YA &7 »u @y
Vili - Define lower and upper Darboux sum. faFsT g 3ud glég\ AT S aRATRT FIfAT|
X Write Riemann’s criterion for integrability. FAThAATTT & Torv JAT FAler IGIEeY

x  Test the continuity and differentiability of the following function at x = 2 :
fAFeT ®eleT &1 x = 2 W AT TF Iahelagdr FHI ST HIfAT

f)= {15+—); 2;22}

PART - B
AT -
2. i If F is an ordered field and x,y,z,a € F, then provethatx >y > 0= 0<1/x<1/y
I F U FATET T AW x,y,za eF @, AR HFT F x>y >0=> 0<1/x<1/y

OR
i Prove that an ordered field is infinite field.

Riqy FC B FH 87 3e7a &7 3

3. i Prove that R is not a compact set.
f@eyr wRT f& R dgd ey AL &
OR
it~ Prove that the intersection of a finite collection of open sets is an open set.

e HAfoT 6 faga ==t &1 g+ aRfAq gafass HuRor v faga @geaa g &

4. 1 Test the continuity at x = 0, for the following function:
e ®otel T x = 0, W AdT HiT S ffAT:
x — |x|

f@={"x x#0
1 , x =2

OR
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10.

11.

il

il

il

Examine the continuity at x = 0, for the following function:
AT ®olel T x = 0, W AT T ST ffAT:

1
£ = xzsin;, x#0

0 , x=0
For the function f(x) = x|x| ¥ x € R, show that f'(x) = 2|x| ¥ x € R.
weld f(x) = x|x| ¥x € R F T weRia ST &F f'(x) = 2|x| ¥x €R
OR
Verify the Rolle’s theorem f(x) = e*(sinx — cosx), x € [(”/4), (5”/4)]
U JHT & GG HITAT f(x) = e*(sinx — cosx), x € [(”/4), (5”/4)]

If fis defined on [0,a],a > 0 by f(x) = x? and x € [0, a] then show that f € R [0, a] and foaf(x)dx _&

IfE f e [0,a] H aRAVT f(x) = x2 & O ey HfSw &F Fer|o, a]H?leO”f(x)dx=“—: gl
S8l a > 031 x € [0, a]

OR

1, ifxqtl/z

Let f be a function on [0,1] defined by f(x)= 1

} then show that
f € R[0,1] and evaluate folf(x)dx.

- 1
afe f e [0,1] & fou e ®g @ 9Rwla & f(x)={1(’) fffxil//z} o Pramr 6
) I x = 2
fER[0,1]AA [ f(x)dx & FT A HfT|

PART - C
AT - |

Prove that between two different real numbers there lie an infinite numbers of rational numbers.

ey ST fF Fegl & Fieet aredids FEAB & ALT 3ed IRAT AT TIeTAT gl o

Show that every infinite bounded set has at least one limit point.

ey HIfST & gcds 3NAT IRy Tocag w1 w7 § FF Th dAT 9eg g g

—x2, x<0
— <
Prove that the function f (x)= izz —4;3x, 2 ZJ;; ; is continuous at x=1landx =2,
3x — 4, x =2
but is discontinuous at x = 0.
—x2, x<0
5x —4 0<x<1 .
gy AT & wad = ’ = =1 =2
- FOI= 02— 1<x<2 x =1durx W WA
3x — 4, x =2

Wed x =0 T A B

Prove that the function f (x) = |x — 1|+ 2|x —2|+3|x—3|; x €R is continuous but not differentiable
atx =1,2,3.

ey HIST 6 ®elel f(x) = [x— 1| +2[x— 2| +3|x—3|; x €R Weg3it x =1,2,3 W HAd § e
3ahelAT T8l g

Let f be bounded on [a, b], then prove that f is R-integrable over [a, b] iff given € > 0 there exists a partition
P of [a,b] such that 0 <U (f,P) — L(f,P) < ¢

afg weled f HRTA [a,b] W IReey g, df Ry AT F woa f Jf 3R Fad R-FAF ST §
SEfr U@d >0 & AU AHRA [ab] F @ FE fOwea p egaw @ &
0<U(f,P)—-L(f,P)<e
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Roll No./AreT .

Writing anything except Roll Number on question paper will be deemed as an act of indulging in unfair means and action shall
be taken as per rules.

JOAGT G FHIP (el TFa) & HIARFT F& 31 [1GAT 37T FTelaA]) T GIIT HIAT ST FUT fAIHFER FIalet Hr

STt |
B.SC. SEMESTER-VI (SUMMER-2019)
BSMT613 COMPUTER ORIENTED NUMERICAL ANALYSIS
Time — Three Hours Maximum Marks — 80
Note:

1.

All questions are compulsory in Part A. The answers of these questions are limited upto 30 words each. Each question
carries 2 marks.

A= 3 & G IR JfAard § | 31 9eal & 3% Ucdsh 30 2Ueal d HIfAd g] Yo 92T 2 37 &7 ¢ |

Attempt FIVE questions in all from Part B, selecting ONE question either (i) or (ii) from each question. Answer of each
question shall be limited upto 250 words. Each question carries 6 marks.

aqm-aﬁu@mmaﬁﬁ(i)mai)wwmgmgmﬁaq%#’f%mzﬁﬁﬁm@%maw
3T TITHAT 250 2TSGT T @T | Ycdeh U 6 37k T o

Attempt 3 questions in all from Part C. Answer of each question shall be limited upto 500 words. Each question carries 10
marks.

AT - F @ Fol il YA o 3T G | Tedeh TR&T T 3o T 500 Asal T 8 | Yodsh Tl 10 37k T
g |

PART - A

HIET 37
1 What is an array? W FT 872
i Explain basic structure of a C-program. C-9rmA & Sffs FFaR Hl GASSY|
iii Explain Gauss elimination method. g e [ & sarear fifa|
IV Define Descarte’s rule of sign. 3HE & faeg 9 & aRea EAEIY|
V' Write down the formula for Picards method. IECIECIREICECT q IGIECLY!

vi  Write down the formula for Runge- Kutta fourth order method.
&I Heer Tqd urd At w1 ga o

vii  Divide x*-4x*+6x>-4x+1 by (3x-2) by synthetic division method.
xtax*+6x>-4x+1 @1 THAeF e (3x-2) & HfT]

viii ~ Write down the normal equation for fitting straight line y=a+bx
@1 y=a+bx FI e & foav ifera Faeor fof@u|

X Multiply (0T IfSTT): .4546ES to .4554ES.

X Define the following &1 &I aRRT HfHT -

a) Absolute error (Cj'\U‘r aﬁ)

b) Relative error (HTI&T a‘f?)

PART - B
qHIT o

i Define errors in numerical computation in detail.
3ifeheh IOTAT3T A Ffedt & fATAR + FH=E|
OR

it Differentiate between the accuracy and precision.

TR IR IRYEYdT & ALY AR HIfAT
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10.

11.

ii

ii

ii

Write the algorithm of synthetic division.

HAfew foTssT &1 teaRed faf@u|

OR
Find the root of the equation x*+4sinx=0. Correct to four places of decimal by using Newtons-Raphson method.

wgea Y8 fAfer gaRT IR GeRIgfd & FHERI0T x> +4sinx=0 HT HA AT HIFST|

Given % = x + y? with y = 1 when x = 1.Find the solution for x=1.1, 1.2 using Eulers method.
mﬁ%wmaﬂﬁ@xzu,l.z%ﬁr&rﬁaﬁﬁmaﬁﬁmgmﬁj—zzx+yz JEly =
Taurx =18

OR

Given that % = xy with initial condition that y = 1 when x = 0. Find x for x = 0.2 by modified Euler method.

feam g3 & 2 = xy IRAF Ty = 19 x = 0T x = 0.2 T 3HTeR Haerd: fafer gan y w7 fifare|

Apply Gauss-Scidal iteration method to solve the following equation:
At Hsel GGy R & ST aR P R PR g A
83x+11y-4z =95
7x+52y-13z =104
3x+8y+29z =71
OR
Solve by Gauss elimination method:
arg e fafer & gar Hifow
2x+8y+2z =14
xtoy-z =13
2x-y+2z =5

What is closed loop control system?
Teh &6 9Tl fAIF0T Jumely T 82

OR
Write a C program to find largest of two numbers.

gl JART H & 98T AR Sietel & faw C smwr & wae fAf@u|

PART - C HTIT

With the help of suitable example explain “significant digit”.
3G 3ETEXUT T HGRICT H Hgca Ul 3ieh &I AT HITSIY|

Find the real root of the equation xlog;o x-1.2=0. Correct to the five places of decimal using Regula false method.

fAear fafr @ xlogy x-1.2=0 & aEARASF A Ul GAHT TAGAT o AT FAT

Use Picard method to solve Z—z =1+xywithxy=2,y=0

frerrs faftr 1 sieT act g 2 = 1+ xy A AT AR RAT Ny = 2,5 = 0

Fit a second degree parabola to the following data:

AT Ser & T Ueh gfaurdiy Waelsl &l fihe HIfaT

x: 0 1 2 3 4
y: 1 5 10 22 38

Write a C program to sum of two matrix.

ar Afegw & T & T C wwr # g A
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