Ex/CSE/Math/T/113A/2018(S)

B. E. CoMPUTER ScIENCE AND ENGINEERING
ExamiNATION, 2018

(1st Year, 1st Semester, Supplemantary )
MATHEMATICS- |

Time: Threehours Full Marks: 100

Thefiguresinthemarginindicatefull marks
Answer Q. No.9 and any six from Q. No.1-8.

1. (a) LetA,B,C, D besubsetsof aset X. Provethat

(AxC)\(BxD)={(A\B)x(C\D)}U
{(ANB)x(C\D)}U{(A\B)x(CND)}.

(b) Definean equivalencerelation p onanon-empty set S.
Examinewhether pisanequivalencereationon Sinthe
following cases:

() S=Zx Zand (ab) P (c,d) < atb=b+c.
(i) S=(Z x )\ (0,0)} and (a,b)P (c,d)<>ad=bc. 8
2. (d) Whenisafunctioncdledleftinvertible?Let A, B betwo
non-empty setsandf: A — B beafunctionfromAinto
B. Showthat f isleftinvertibleif andonlyf isinjective.
(b) Let B be apermutation on the set {1,2,....7} such that

(1234567
4714153672

] thenfind . 8+8
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(8 Defineacountableset. Provethat the every subset of the
set Q of al rational number iscountable. 8

(b) What isacordinal number ? Provethat the set of all red
function defined ontheclosed unit interva hasthecardina
number 2°, Wherecisthe cardina number of theset g
of dl rea numbers. 8

() Findthetruthtableof [(p—a)A(q—>T)]—>(p—T)
8

(b) Let A = {1,2,....10} . Condiser each of the following

sentences. If it is a statement, then determineitstruth
value. If ita proposional function, determineitstruth set.

(i) (vxeA)(FyeA)(x+y<14). 4
(i) (vxeA)(VyeA)(x+y<14). 4

(@ Provethat the diagonal s of aparallelogram bisect each
other, by vector method. 8

(b) If6 = 27 —10j + 2k, p=3i + j + 2k.and § = 27 + | + 3k.
Find the vector &x(Bx?) and interpret the result
geometrically. 8

(@ Show that the points A= (1, -2, 3), B=(2,-3, 4) and
C=(-2,1, Q) are collinear, by vector method. 8
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(b) Show that the vectors 2i —j +k,i —3j -5k and
3i —4j + 4k, from the sides of a right angled
triangle. 8

(& Find the equation of the cone whose vertex is at
(1,2,3) and theguiding, curveisthecircle

x*+y?+22=0, Xx+y+z=1

(b) Find theequation of the cylinder whose gererating
lineisparalel tothe z-axisand theguiding curveis

givenby, x?2+y?-z=0, x+y+z=1  8+8

(& If thevolume of atetrahedron be 2 unitsand three
of its vertices be (1,1,0), (1,0,1) and (2, -1, 1),
then find thelocusof thefourth vertex. 8

(b) Find the torque about the point (3, -1, 3) of a force
(4i+2j+k) passingthroughthepoint (5,2,4). 8

What istheremainder when 11+ 21+ 31+ ...+ 991+ 100!
isdivided by 187 4



