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Bachelor of Science (B.Sc.)-l1 Second Semester Old
2SMAT 103 - Mathematics Paper-I

(Vector Calculus, Geometry & Difference Equation)
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Max. Marks : 60

Notes: 1.  Solve all five questions.
2. Question 1 to 4 has an alternative. Solve each question in full or its alternative in
full.
3. All questions carries equal marks.
UNIT -1
1. @ Provethat a x(bxc)=(ac)b-(a.b)c.
b) If a=i-j-k,b=j+k,c=i-]
find i) ‘(ExB)XE‘ i) a.(bxc)
OR
c) If V = WxT, prove that W= % curl V, where w is a constant vector.
d = x3+y3 +2° - 3xyz. Find div grad¢and curl grad ¢.
UNIT - 11
2 a)  Prove that
i) f(xy)>00nR:>jj X,y)dA >0
ii) f(x,y)< _U (x,y)dA < ” g(x,y)dA
R
b) n/2 2aCos 0
Evalueat J' {) r2Sin 0 drdo
OR
C) o0 0 e_y - ) )
Evaluate I .[ —— dy dx by changing the order of integration.
0 x y
d) Evaluate by changing to polar co-ordinates.
J'J' dx dy where R is the region definedby 0 <y <x,0<x <a
R \/x +y
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UNIT -
3. a) Find the co-ordinates of the centre and the radius of the circle
X+2y+2z=15; X2 +y2 +27° —2y—4z=11.

b)  Find the equation of a sphere for which the circle

X2 +y2 +27° +7y—2z+2=0; 2x+3y+4z=8is a great circle.

OR
c)  Find the equation of the cone whose vertex is the point (1,2,3) and the guiding curve is the
circle x? +y2 +22=4; X+y+z=1
d)  Prove that every homogeneous equations of second degree in X , y and z represents a cone
whose vertex is at the origin.

UNIT - IV

43 Fromthe equation y, = A.3" + B5", derive a difference equation by eliminating
arbitrary constants A and B.

b)
Solve Yki2 — Yk41 + Yk =0, k =0, Given that yg =1, y; = L+V3

2
OR
c)  Solve difference equation.
Yn+2 +3¥ns1 +2¥n =2", given yp =0, y; =1
9 Solve Yni2 = Vi1 + Yp = 0% 2"
5. Solve any six.
) Find volume of a parallelepiped with @ =(1,0,2), b =(0,3,1), T=(2,2,0) as edge
vectors.

b) 1t F=sinti+cost],g=ti+t%j-t3k
. ood o=
find — (f-g)att=0
5 (79)
c)  Provethat | ”f (x,y)dA | < ”|f (%, y)[dA
R R
Where f (X, y) is continuous function.

1 3
Evaluate I I xy2 dy dx
01
e) Find equation of sphere with centre (1, -1, 2) and radius 3.

f)  Find the equation of cone with vertex at the origin and direction cosines of its generator
satisfying the relation 312 - 4m? +5n%=0.

9 Solve Yns3 ~2Yn+2 =5 Yni1 + 6Yp =0
h)

1 1
Prove that if VV(n) = a" th ticular integral i a = a" ided
rove that if V(n) =a" then particular integral is P(E) P(a) provide
P(a)=0.
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