FINAL EXAMINATION
SEMESTER 1: 1433-1434
Department of Mathematics
King Saud University
MATH: 203 Time: 3 Hours Full Marks: 40

Question # 1. Marks: 2+3+4+4=9

(a) Determine whether the sequence {vn? + n — n} converges or diverges
and if converges, find its limit.

(b) Determine whether the series 3_2° , s’—':fii—) converges or diverges.

(c) Find the;n(tervaél)gf convergence and radius of convergence of the power
series .07, = (z +2)".

Question # 2. Marks: 3+4+3+4-3=9

(a) Find the Maclaurin series of sin z and use it to approximate the integral
!, #2224z to four decimal places.

(b) Evaluate the integral J; [ sin(y?)dydz.

(c) Evaluate the integral [ [(3z + 4y®)dA, where R is the region in the

upper half-plane bounded by the circles 2% + y* = 1 and 22 + y? = 4.

Question # 3. Marks: 3+3+3=9

(a) A solid is bounded by z. =0,y =0, z=0 and the plane z + y+ 2 = 1
and has the density é(z,y, z) = 2 at any point P(z,y, z). Find the mass of
the solid.

(b) By changing to spherical coordinates, evaluate the integral

1 (VIezZ Vi-z-y? (2 22)3
W My oy e+ dydydsr.

(c) Evaluate the line integral [, zdy — ydz, where C' is the portion of the
circle 7% + y? = 1 from the point (0, —1) to the point (0, 1).

Question # 4. Marks: 4+4+4+5=13
(a) Show that the line integral f,zdy + ydz is independent of path and

evaluate the integral [ (}'11')1) rdy + ydz.

(b) If the vector force F(z,y,2) = 2i — yj + 2k and S is the surface of the
sphere 22 + 3%+ 22 = 1, using divergence theorem find the flux of F' through

the surface 5.
(¢) If F = zi — yj + zk and S is the surface of the hemisphere z =

V9 = 22 — 2, verify the Stokes’ theorem.
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