4 Q. 2013
ST. JOSEPH'S COLLEGE{AUTONOMOUS), BANGALORE-27
B.Sc. MATHEMATICS ~ V SEMESTER
MID-SEMESTER TEST - AUGUST 2019

MT 5115 - MATHEMATICS V

4

Answer any Six out of Eight Questions : (6 x5 Marks=30 Marks)
1. Prove that grad(divf)= (;—f)? , where ¥ =xi +yj +2k, 7 =|7|. |
2. If F and Gare vector point functions, prove that
curl(Fx Gy = (divC)F —(div FYG +(G- V)E - (F- V)G .
3. Find constants aand b such that F=(axy +2%)7 +(3x* - 2) ] + (bxz®y)k is irrotational. Also
find a scalar function ¢ such that F=vg.
4. () Inaring (R,+,-), provethat 2-0=0 and a-(~b)=—(a-b), Va,beR.
(i)} Find the zero and unity of the commutative ring (Q, ®,0 ), where a®b=g+b+1and

ald b=a+b+ab, Va,be Q. Show that this ring is an integral domain.

5. Define a subring. Prove that a non-empty subset S of aring (R,+, -}is a subring of R if and only if

S+{(-5)=8 and 5-ScS.

6.Solve

g;—z —% — 6y = 20e"%*
7.Solve

(5+2x)2§;§—6(5+2x)%+8y= 8(5 + 2x)* ‘
8.Solve

d?y 4_@2__ >

dx? Y



