King Saud University, Department of Mathematics
M-203 Final Examination (Differential and Integral Calculus)
Semester-1, 1446

Max. Marks-40 Time-3 Hours
Marking Scheme: Q.14 [4+4+4], Q24 [4+4+4], Q.34 [4-+4+4+4]
oQ
Q.1 (a) Explain why the series Z -1, is convergent?

n=0
(b) Find the interval and the radius of convergence for the power series

>

(c) Find the Maclaurin series of the function f (z) =In(1+z), z > —1 and
use it to find power series for the function

14z
ln(l’_x),z;é:tl.

Q.2 (a.) Find the volume of the region bounded by the graph of the equation
z=e"% and the planes y =0,y =z and z = 1.

(b) Find the surface area of the portion of the hemisphere z = \/3 2 — 92
that lies over the region R of zy-plane bounded by the circle z* -+ y?=09.

(c) Evaluate the integral / / / zdV, where @ is the region in the first octant

Q
bounded by the sphere z2 + y® + 2% = 4 and the planes 2 = 0, z = v3y and
T=y.
Q.3 (a) Find the work done by the force F = —yi+xj in movmg a particle
from the point (4,2) to the point (1,1) along the parabola 3> = z.
(b) If C is a closed path containing the segments of the parabola y* = —z+1
and the line y = 1 + z, evaluate

f(l—y)dm+(4+m)dy.

(c) Find the flux of the force F = (w - y2) T (y — zz) 7 + (z - a:z) 7:
through the surface S given by z =4 — % — %, 2 > 0.

(d) Verify the Stokes’s theorem for the surface S that is the part of the
paraboloid 2z = z* 4+ y? with boundary C given by

z=1+cost,y=sint, z=1+cost, 0<t<2nr

and the force ? —zi + y-_;') + zTc).
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