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Max. Marks : 80

Notes :
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All questions carry marks as indicated.

Solve Question 1 OR Questions No. 2.

Solve Question 3 OR Questions No. 4.

Solve Question 5 OR Questions No. 6.

Solve Question 7 OR Questions No. 8.

Solve Question 9 OR Questions No. 10.

Solve Question 11 OR Questions No. 12.

Use of non programmable calculator is permitted.
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by using the concept of differentiation under integral sign. Given
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COS ax dx

OR

1
Prove that J. x" [log (¥ ™t dx = @m
O n

Find the root mean square value of (a sin pt + b cos pt) over the interval 0 to 2r.

Trace the curve y2 =x%-x*.

Find the area lying between the parabola y = 4x —x?and the line Yy =X.

OR

Find the volume of the solid generated by the rotation of the loop of the curve

2

y? =x2 +x2 about the x-axis.

Find the length of the curve x —acos’t, y:asingt :
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Evaluate the double integral .|' J' e (X" +Y) gx dy by changing it into polar coordinates.

5. a)
00
4a 2\/&
b)  Evaluate following integral by changing the order of integration j .[ dy dx.
0 x2/4a
) Evaluate Hy dx dy, over the area bounded by y = x2 and X + y=2.
OR
6. @ Evaluate Hr dr do, over the area of the curve r =a(1+cos0) above the initial line.
¥ \2/3 y 2/3
b)  Find the mass of the plate in the shape of the curve (Ej + (E) =1, the density being
given by p =puxy.
log,2 x x+log y
¢) Evaluate [ ° [ " e0+Y+2) gz dy dx.
0 0 0
7. @) Provethat [a x {bx (cxd)}]-d=(b-d){a-(c x d)}.
D) Find the directional derivative of x2 y2 + y2 7% + 7% x2at (1, 1, -2) in the direction of
tangent to the curve x = e_t, y=2sint+1, z=t—costatt=0.
) For what value of n, the vector field y" ¥ will be solenoidal?
OR
8 a)  Find the tangential and normal components of acceleration at any time t, of a particle
whose position at time t is given by x = el cost, y= elsint.
D) Show that A= (6xy+23)i +(3x2 —2)j+ (3xz2 —y)kis irrotational. Find the function ¢
such that A = V¢.
) Find the constants a and b so that the surface ax? — 2byz = (a+4)x will be orthogonal to
the surface 4x2y+z3 =4at the point (1, -1, 2).
9. Use Stoke's theorem to evaluate H (V x F)- A ds,where F=yi+(x—2xz) j—xykand S
S
is the surface of the sphere X2 + y2 +22 =a®above the XY-Plane.
OR
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10. A vector field is given by F = (2y +3)i+ xzj+ (yz—x) k. Evaluate II_: o dr along the path
C
x=2t, y=t, z=tfromt=0tot=1.
11. a) Ifyisthe pull required to lift a load x by means of Pully block, find a linear law of the
form y = mx + ¢ connecting y and x using the following data:
X 12 | 15 | 21 | 25
y 50 | 70 | 100 | 120
Also compute y when x = 150 kg.
b)  Use Lagrange's interpolation to find y when x = 5 from the following data.
X 0 1 3 8
y 1 3 13 | 123
OR
12. a) Find the coefficient of correlation and two lines of regression using following data:
X 1 2 3 4 5
y 2 5 3 8 7
b)  Solve the difference equation Yo, o —3yn.q +2yn =2n+1+2".
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