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1. (a) Solve (3x%y? + z?)dx + (22%y + y?)dy =0
(b) If the temperature of a body changes from 100° C'to 70° Cin 15 minutes, find
when the temperature of the body will be 40° C, given that the temperature

of the surroundings is 30° C [7+8]
2. (a) Solve %—6%+9y:€I+63$
(b) Solve (D? +16)y =0 [847]
3. (a) Find the maximum of 4xf;yyj 1+ given that xyz = 8.
(b) Find the maximum of 23y?z given that x + 3y + 4z = 10. [8+7]
4. (a) Trace the curvey = (z —2) (z + 3) (x — 4) ..
(b) Trace the curve r = - sinf. [8+7]

5. (a) Find the surface of the solid generated by the revolution of cardioid
r=a (1- cosf) about the initial line.

(b) Find the surface of the solid generated by the revolution of the ellipse
22 + 4y* = 16 about its Major axis . [8+7]

6. (a) Evaluate [ [ rdrdf over the region bounded by the cardioid r=a(1+cosf) and
out side the circle r=a .

4a  p2/ax
(b) Change the order of Integration & evaluate / / . dydx [8+7]
0 Ji

7. (a) Find the angle of intersection of the spheres x> + y? + z*= 4 and
z = x* + y*+ 3 at the point (2,-1,1).

(b) Prove that div grad " = n(n+1)r" 2. [8+7]

8. (a) If s is surface of sphere with two units radius then show that [;r.N ds = 327
(b) Evaluate [ f.drwhere f = 3x* i 4+ (2xz-y) j + z k along the straight line C from
(0,0,0) to (2,1,3). [8+7]
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1. (a) Solve (z2y® + ay) % =
(b) Find the orthogonal trajectory of the family of curves r = a (14 Sin6), where
‘a’ is a parameter [8+7]

2. (a) Solve (D? —3D + 2)y = ¢

(b) Solve (D* —a*)y =0 [8+7]
3. (a) U = f (452, 52) PT. 222 + 23 4 229 —

(b) Expand u = z¥ in powers of (x-1) and (y-1) up to third degree terms. [8+7]
4. (a) Trace the curve r = a (1 + cos 20).

(b) Trace the curve r = 3 + 2 cosf. [8+7]

5. (a) Find the length of the arc of the semi-cubical parabola ay® = z*® from the
vertex to the ordinate x=ba .

(b) Find the area of the surface of revolution generated by revolving one arc of
the curve y=sinx about the x-axis . [8+7]

6. (a) Evaluate [ [ fv dxdydz where V is the finite region of space formed by the
planes x=0, y=0, z = Oand2x + 3y + 4z = 12.

(b) Evaluate [ [,y dxdy where R is the region bounded by the Parabolas
y? =4z and x° = 4y. [8+7]
7. (a) Prove that Vx{f(r)7} =0
(b) Find a unit vector which is perpendicular to the surface of the paraboloid of

revolution z= x?+y? at the point (1,2,5). [8+7]

8. (a) If f=y1i+2zj+ xk, find the circulation of f round the curve C, where c is the
circle x2 +y2 = 0, z = 0.
(b) If f = (x 4+ y*)i — 2xj + 2yzk, evaluate [, f.Nds where S is the surface of the
plane 2x + y + 2z = 6 in the first octant. [8+7]
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1. (a) Solve % +y Secx = tan x

(b) Find the orthogonal trajectory of the family of curves z? + y? = 2ax, where
‘a’ is a parameter [8+7]

2. (a) Solve y'' — 6y! + 25y = €** + 1 + Sinx
(b) Solve y'tt — 3yt + 4y = 0,4(0) = 1,y*(0) = =8,y (0) = —4 [8+7]

3. (a) Show that U= z%e Y cosh z, V = z?e ¥sinh z, w = 2?+y*+ 22 —xy—yz — zzare
functionally dependent.

(b) Determine whether the functions U =5,V =4, W=_% are dependent. If

dependent find the relationship between them. [8+7]

4. (a) Trace the curve 22 + y* = zy.
(b) Trace the curve y? (2a — x) = x°. [8+7]

5. (a) Find the surface area generated by rotating the arc of the catenary y= a cosh
Z from x=0 to a about the x-axis.

(b) Find the volume of the solid generated by revolving about the x-axis of the
loop of the curve y? = 7212 [8+7]

a—=x

6. (a) Evaluatefol 01—z Ol_y_zxyz dxdydz.

(b) Evaluate [ [ [(z+y+2)dxdydz taken over the volume bounded by the planes

r=0,xr=1Ly=0,y=1;and z=0,z=1. [8+7]

7. (a) Find the unit normal vector to the level surfaces x*y + 2xz = 4 at the point
(2,-2,3)

(b) Find the directional derivative of the function xy* + yz? + zx® along the

tangent to the curve x = t, y = t?, z = t at the point (1,1,1) [8+7]

oo

. Verify divergence theorem for 2x%yi-y?j+4xz%k taken over the region of first octant
of the cylinder y*+22=9 and x=2. [15]
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1. (a) Solve (2* 4+ y* + 6z) dz + (y*z)dy =0
(b) If the population of a country doubles in 50 years, in how many years will
it triple, assuming that the rate of increase is proportional to the number of

inhabitants? [847]
2. (a) Solve & sz + y = 0 given that y(0) =2, y (3) = —2
(b) Solve 4 y & 49y =bHex [8+7]
3. (a) If x = e"cosf, y = e tanf, show that J <T ) J <;—Z) =1.
(b) Find Taylor’s series expansion of the f(x,y) = sin2x about x = 7. [84-17]
4. (a) Trace the curve r = 46.
(b) Trace the curve r = § + 2sin6. [8+7]
5. (a) Find the surface of the solid generated by revolution of the lemniscate r? =
a® cos? § about the initial line.
(b) Show that the whole length of the curve 22(a? — x?) = 8ay? is Ta /2. [8+7]
6. (a) Evaluate [ [(x + y)*dz dy.over the area bounded by the ellipse + y =1.

(b) Transform the following to Cartesian form and hence evaluate [ fo 3 sm Odrdo.
[8+7]
7. (a) Prove thatV. {rV (%)} = 2.
(b) Find the directional derivative of ®(x,y,z) = x?yz+4xz2at the point P = (1,-2-

1) in the directional of the normal to the surface f(x,y,z) = xlogz-y? at (-1,2,1).
[8+7]

8. (a) If f=yi+ 2zj+ xk, find the circulation of f round the curve C, where c is
the circle x? +y? =0, z = 0.

(b) If f = (x + y?)i — 2xj + 2yzk, evaluatefs f.Nds where S is the surface of the

plane 2x + y + 2z = 6 in the first octant. [8+7]
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