
King aud University 
Department Of bthematics. 
M-203 [Fina l Examination] 

l'vlax. larks: 40 
(Differential and Integra l Ca lculus) (!-Semester 1436/1437) 

Time: 3 hrs 

Q. No : 1 

JVlarking Scheme: Q.No:l [2+3+4+3], Q.No:2[3+3+3+3], Q.No:3[4+4+4+4] 

(a) Determine whether the series :f-1
- converges or diverges. 

I en - 1 

(b) Determine whether the seri es I (-11- converges absolutely, converges conditionally 
1 n + n 

or diverges. 
( c ) Find the interva l of convergence and radiu of co nverge nce of the power series 

~(-lr +l (xn+2~)" . 

(d) Find the Maclaurin series for the function f (x ) = 2x and use the first three terms to approx imate 
2 

the integral I r ", dx . 
I 

I I 

Q. No : 2 (a) Reverse the order of integration, and evaluate the resulting in tegral I I x 2
exy dxdy. 

0 y 

(b) Find the surface area of the portion of the graph of z = )4 - x 2
- y 2 above the xy-plane. 

(c) Fi nd the centre of mass of the homogeneou solid bounded by the cone z = )x 2 + y 2 

and the pl ane z = .J2 . 

(d) Find the vo lume of the so lid bounded by the graphs of z = x 2 + y 2
, coordinate planes, 

and the planes x= l , y= l (Use a triple integral in rectangular coord inates). 

Q. No: 3 (a) Use Green' s theo rem to evaluate~ (2xydx + (x + y )dy , where Cis the tri angle with vertices 
c 

(0,0), (0, 1 ), and ( 1 ,0). 
( 1.2 ,1) 

(b) Show that the line integral I 3yz 2dx + 3xz 2dy + 6xyzdz is independent of path and find its 
(0,0,0) 

value. 

(c) Use the Divergence theorem to evaluate the flux fJ F .;; dS of the vector force 
s 

F(x, y, z) = x 
3 f + y 3 J + z 3 k through the surface S, where S is the graph of x 2 + y 2 + z 2 = I. 

(d) Use Stokes' theorem to evaluate fJ (curl F)·;; dS , if the vector fo rce 
s 

~ ~ 4 4 

F(x,y,z)=3.3 i+4xj+2yk andS isthepart of theparaboloid z =9 - x 2 -y 2 ,z ~0 

and C is the trace of S in the xy-pl ane. 
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