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Q.1 (10+5= 15 pts) Recall the geometric series (GS) Pl for r| < 1.

(a) Use GS to find the Maclaurin series of the function f(x) =2 ln( + 12%). Find

the interval of convergence of this Maclaurin series.
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(b) Use PART (a) to evaluate the limit: lim f(z) 3 *
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Q.2 (5 + 10 = 15 pts)
(a) Let C be the space curve defined by the vector function #(¢) = {(#3,e?,In (1 4 5¢))
for ¢ > —1/5. Find parametric equations of the line £, which ig tangent to curve ¢

at the point (0, 1,0). -
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(b) Let P : 2z + 3y + 52z = 120 and 81:$1 _ Y 5 :ZS be a plane and

a line in R?, respectively. Find parametric equations of the line #; which has the

properties: ﬁ(z.l.l) L= <23 S>
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Q.3 (5 +5 + 10 = 20 pts) Let © be the =olid region in R bounded by the
quadric gurfaces z = \/W and 2= 10— 2% — 0y

(a) Express the VOLUME of ) as an iterated DOUBLE integral in Cartesian coor-
dinates (z,y). Do NOT evaluate the integral.
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(b) Express the VOLUME of 2 as an iterated TRIPLE integral in Cartesian coor-
dinates (z,y, z). Do NOT evaluate the integral.
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(c) Express the VOLUME of €} ag an iterated TRIPLE integral in Cylindrical co-
ordinates (r, 6, z). Then evaluate the integral.
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Q.4 (3 x 5 = 15 pts) Let C be the plane curve defined by y = %xz — %lnx for
1,e|. Let f{z,y) be a real-valued (scalar) continuous function for z > 0, y € IR,

(a) Express the line integral /f(as,y)ds as a definite integral.
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(b) Express the arclength of curve C as a line integral, and then evaluate it.
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(c) If f(z,y) = (m - 41 ) z>4e¥ | evaluate /f x,y)d
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Q.5 (7 + 8 = 15 pts) Let C be the counterclockwise oriented boundary curve
of the plane region D = {(z,y) e R? : 2® + 14> <1, 2 > 0,y > O}.

“t (a) Use the Green’s theorem to evaluate ¢ (cosz — y?)dz + 2y In(1 + z)dy.
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(b) Let Cy be the part of the ellipze x? + iyz = 1 in the first quadrant oriented
from (1,0) to (0,2). Use the result of PART (a) to evaluate
1';? W = /(cosw — %)z + 2y In{1 + m)da}
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Q.6 (4 x 5 = 20 pts) Let F(x,y, z) be a vector field in the space R3 defined by
ﬁ(m,y,z) = 2z +9°>+ zcosz,2zy + &, 1 +ye® +sinz).

Let C be the curve parametrized by 7(t) = (x,y,2) = (t*,1*, t?’/g} for ¢ € [0, 1].

(a) Express /ﬁ ¢ dr as a definite integral but do NOT evaluate it.
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(b) Find a potential ®(x,y, z) to show that F(z,y, z) is conservative in 3.
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(¢) Use the potential function ®{x,y, z) to evaluate /ﬁ o dr.
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(d) If ¢y is the curve of intersection of the sphere 2% + y* 4 2 = 9 and the plane
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Q.1 (8 + 7 = 15 pts) Let w = w(x,y, 2) be the function defined by
w = flu,v) = f(ysin(zz), )
where f ig an arbitrary function with continuous second-order partial derivatives.

a
(a) Find w, = 8_10 and wy = 8_10 in terms of the partial derivatives f, and f, of f.
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Q.2 (5 +5+ 5 =15 pts) Let f = f(z,y) = 5cos(Fz%y) In(1 + 2%9?).

(a) Find the directional derivative of f at the point £(1,2) in the direction of the
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(b) Find the direction(s) in which the directional derivative of f at P(l, 2) ig 4.
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(c) Find the direction in which f increases most rapidly at P(1,2). What is the

maximum rate of change in f at P(1,2)7 o\
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Q.3 (5+5+5 = 15 pts) Let = = f(z,y) be the surface S in R? containing the
point P(—2,1,0), which is defined implicitly by the equation

F(z,y,2) = zy* + 36" +sin(z + 2y + 2) — 1 = 0.
(a) Find an equation of the plane tangent to S at P.

DPaAD = L Fatrgd) | Fpligd) , Fatng@))

N F,‘u:;.'—r) = \37‘4— 33%5”—&— coS (x+2Y* 2)
* ijmf'pl-ﬂf— o P - Fx_c-ll\,@} I
| L 2
FN-’S-%\:O F.a_(!‘-s‘%s = lxg_a + 3)‘ 2 ex'? & c o! (X“'la'e%}
¢ =) \'—“3 (-L.L0) = 4«0 = “%
X3
/ F-Z,‘CK.%.%) = 3)(‘361 -~ c® lX-v')f"af%) .
$ > e, (0D = -GS =
Py
4*1,1” ] .
= geE)s <R €>~
/V o fhe Eofgend plre TFS

Plry3) 7

’E_/a, H,'\g\’f‘) "lX"' §$42 =0

e (212) 2 (x+2) =% (Q 2 = 9—(X+'l)- L (y-1)
b gy-a9-SE 6 or BT s

(b) Write down the value of z when (z,y) = (-2,1), i.e, find 2 = f(—2,1). Use

implicit differentiation to find also the partial derivative values z, = f,{—2,1) and
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(c) Use a linear approximation to find z = f(—1.95,0.95) approximately.
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Q.4 (10 + 7 + 3 = 20 pts) Let D be the region in B? lying inside the circle

2?2 4+ 42 = 4 and above the line y = /2. Let f(z,y) be a continuous function on 1.

(a) Express / / flz,y)dA as an iterated integral in Cartesian coordinates in both
T

orders of integration dz dy and dy dwx.
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(b) Express / / flz,y)dA as an iterated integral in Polar coordinates.
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Q.5 (6 + 9 = 15 pts) (a) Evaluate the iterated integral //:cg sin{y®) dy dz.
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(b) Using a suitable transformation (or change of variables), evaluate the double

integral ff z?y? dA, where D is the region bounded by the curves zy = 1, zy = 2,
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Q.6 (34 12 4+ 5 = 20 pts) Let C be the CLOSED curve in the plane R? defined
implicitly by the equation 52° 4+ 3z%y® + 4% = 9. Let D be the closed and bounded
region with boundary C, i.e., D = {(z,y) € R?: 525 + 3a%y? + % < 0}
Let f(z,y) = x° 4 zy°.
(a) Does f(z,y) have an absolute maximum and absolute minimum on D7 Why?
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(c) Find the absolute maximum and minimum values of f{z,y) on the region D.
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Q.1 (5+2+5+3 = 15 pts) Consider the series Z ay, Whose n-th partial sum S,
n=1
is given by
2%+ dn +1

Sn:n3+8n2+5n+2~

(a) Does the series Z ap, converge? If it is convergent find its SUM.
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(b) I the sequence {a,} convergent?
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.2 (4 x 5 = 20 pts) Determine whether the series are convergent or divergent:
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Q.3 (10+5 = 15 pts) Let f be the function defined by f(z) = n+1

n=1

(a) What is the largest possible domain of f?
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(b) Let g be the function defined by g(z) = f(z*). Write down the power series

expansion of g, and then evaluate ite 42nd derivative at = =0, i.e. find g(42) (0).
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Q.4 (3 x 5 =15 pts)

1 2
— 8l if 0
Consider the piecewise defined function f{x} = x ) i omg which
0 it m=0

is continuous and infinitely many times differentiable for all x.

oo _1yn
(a) Use the Maclaurin series of sinx = Z ( 2( -I-) 1)'1:2”"'1 to find the Maclaurin
T :
n=0

geries of f(x).
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(b) Use the series of f(z) found in Part (a) to evaluate the integral I = / flz)dx
0

as an infinite series, and show that it is convergent.
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(c) Use the series in Part (b) to find an approximate value of the integral I with

an errooré absoluti Viile of which is less tha{; 1\0;‘. J—————-’— >0
T s 2. (4D Oa YN ! (Go+D e |
Nz
or N\
Honce \o"? Hl‘f‘m»‘f'ﬂoa Servey S 8”"’“ r v on 5 ©

N o
“r Nt
\1—,-" Sn\ <\an\ = ’l—-‘_’—_ < E’D = ﬂ\ldj
(Z,m-é) (20| \, ’
) \In7 L
I

»

bb*’&n*b;“ ;Lr\,

<
)
v



NAME : SURNAME :

2%y + 3
Q.5 (3 x 5 =15 pts) Let flz,y) =< 8+ 2¢2
0 if (z,¥)=(0,0)

(a) Show that the limit of f(x,y) as (x,y) — (0,0) does NOT exist.
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(b) Calculate f,(0,0) and f,,(0,0), if they exist.
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(c) Write f,(x,y) as a plecewise defined function like f(z,y).
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Q.6 (6+6+6+2 = 20 pts) For ¢t € I}, let ¢; and &3 be two lines given by
Oz y, 2y =(14¢,—2¢, 2+ 3¢t) and fo: {m,y,2) = (2+2¢,2 — 4¢, 3+ 62).
(a) Determine an equation of the plane P, which containg both ¢; and #5.
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(b) Find the intersection point, say A, of the plane Ps: x4 y — 2z = 2 and the line

3 1
#3 given by the symmetric equations #s : - I — & ; and y = 2.
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(c) Find the point Fy on line #1, which is clogest to the point @ = (1, 1,2).
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(d) Find the digtance between point ¢ and line ¢;.
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