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Q:1 (10 points) Evaluate the surface integral / f(x,y, z)do, where f (x,y,z) = 2z + 3y and

=
> is the part of the plane 2z + 4y + 5z = 10 lying above the triangle in the zy—plane having

vertices (0,0), (2,0) and (2,1).
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:2 (10 points) Use divergence theorem to evaluate F.N do, where F (z.1.2) = 3221 +
Q:2 (10 points) g , Y

>
3
29%) + 522 k and Y the cone z = /22 + y2 for 22 + y? < 4, together with the cap consisting
of points (z,y,2) with 22 + ¢y% < 4.

Sol : Divergence Theorem / / F.N do = / / / div (F) ddV
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Q:3 (12 points) Use Stokes’s theorem to evaluate %Jﬁdﬁ, where F (r,y,2) =2zi—zj+3yk
c

and ) the cone z = /a2 + 2 for 0 < z < 4.

Sol : Stokes Theorem j[ﬁ -dR = // (V X ﬁ) .N do
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To find N, let g (x,y,2) = /a2 +y? — z=0.

Then Vg = 1> and ||Vyg| = \/mgﬂﬁ + m2+y2 +1=+2
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Q:4 (a) (5 points) Let z and w be complex numbers such that Zw # 1 but such that either z
=1.

or w has magnitude 1. Prove that -
1—-zw

(b) (5 points) Transform into cartesian equation and sketch its graph |z + 2 — 3i| = |z — 4 4 7i|

Sol : (a) Let |z| =1, then |Z| =1 and |zz| =1

z—w| | z—w | | z—w | 1 |z—w]|
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Now let |w| = 1, then |w| =1 and |ww| =1
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(b) |[z4+2—=3i" = |z —4+Ti|
= (r+24i(y—3)(z+2—i(y—3)=(x—4+i(y+7)(x—4—i(y+7))

22 +4dr+4+9y*—6y+9=2a%—8x+ 16 + y> + 14y + 49
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a line with slope m = R and y — intercept = —5
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Q:5 .(10 points) Let f (z) = —4z+ —. Write f (z) = u (z,y) 4+ v (z,y) and determine all points
z
at which the Cauchy-Riemann equations are satisfied and determine all points at which f is
differentiable.
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Cauchy-Riemann equations — = — and — = —— are true for all points except
ox dy Jy ox

z2=0(x=0,y=0)
Therefore f is differentiable at all points except z = 0.
Q:6 (a) (8 points) Determine radius of convergence and open disk of convergence of the power
nn

series Z ——(z— 2+ 3i)"
—~(n+1)

(b) (5 points) Verify the identity cos (z + w) = cos z cos w — sin z sin w for complex numbers

z and w.
1n+1 —9 3-n+1 1n+1 1 n+1 1 n
Sol : (a) lim (n+1) (i+1 + 30) (n—i—n) :1im<n+ > (n—i— ) |z — 2+ 3
n— (n+2)""" nn(z—2+ 3iQ) n— \n+2 n
1 n+1 1 n
= lim(1- 1+=) [2—2+43i =elte|]z—2+3i] = |z—2+3i] <1 for
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Radius of convergence R = 1 and open disk of convergence is |z — 2 + 3i| < 1.

(b) coszcosw — sin zsinw = 5 -

ei(z+w) 4 ei(z—w) + ei(w—z) + e—i(z—l—w) ei(z+w) _ ei(z—w) _ ei(w—z) =+ e—i(z—i—w)

4 —4

2€i(z+w) + 2e—i(z+w) ei(z—f—w) T e—i(z—i—w)
= 1 = 5 = cos (z + w).

Q:7 (4 points) Find z such that e* = —1 + 2i.
(b) (6 points) Find all values of (1 + z)% :
Sol: (a) € = —1+2i = z=1log(—1+2i)=1In(V5) +i(r — tan™' 2 + 2nn)

(b) Let z = (1+14)® = =2 + 2i,then |z| = v/8 =2

aljeo

So 2 = 256 (FH27) and (1 44)% = 25 = 286 (B %) | =0,1,2,3,4
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k O, Z1 270e (11) 21 (COS 20 -+ 2 SIn cos 20

3 4(uUm -
k=1, z0 = 9i5ei(’as) = 27 (cosl?l—[;r —}—zsmcosl;—’r)
8 (19 3 197 | ;o 197
k=2, z3=210e'\20) =270 (cos%—i-zsmcosz—)
8 i(2r) 3 2T | ;o 27
k=3, z4 =210e'\20) =270 (0052—0+zsmcos2—)
3 i(%r) 3 351 | o 357
k=4, z5 =21we'\ 20) =270 (cos%—l—zsmcosﬁ)



