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Instructions: Keep all devices capable of communication turned off and
out of sight.

1 0? 1 0?
Let ¢?2? = 2 + b?y?. Then find the value of — o ng b_Z%
If f(z,y) = /2% — y?sin™ ( ) then find the value of x? + (;f
x Y
ou Ou Ou 3

_ 3., .3, .3 _
If w = In(z°+y°+2° —32yz), show that 8_+8_y+£ PR

Find an equation of the set of all points equidistant from the points
A= (1,5,3) and b = (6,2, —2). Describe the set.

Find a vector that has the same direction as (—2,4,2) but has
length 6.

Find parametric equations for the line through A =
is perpendicular to the plane 2z —y+ 2 =1

Find and sketch the domain of

= Va2 +y2—1+In(4—2° -9

Find equation of the tangent plane to the surface z = e” V" at the
point (1,—1,1).

Find z, if zyz = cos(x +y + 2)

Suppose that V f = (2zy+322y?, 22+223y) and f(1,2) = 3. What
is the tangent plane to the surface z = f(z,y) at the point (1,2,3)?7

In(1 + 22
Find Maclaurin series of the function: f(x) = —n( T )

ZL’

Find the radius of convergence of the power series Z

n=1

Find a parametric equation of the line through the points
(1,2,-8),(9,7,1)

Let f(x,y) = 2> —xy+vy. Find the equation of the tangent plane
to the graph at the point (—2,1,7).

Find the gradient of the function f(z,y) = /2% + y? + 22,

Find the equation of the line through (1,0,6) an orthogonal to
the plane x + 3y + 2z = 5.

(5,1,0) that

3

Find the equation of the tangent plane to the graph of f(x,y) =
22 — zy + y at the point (=2, 1,7).

Find the equation of the tangent plane to the graph of f(z,y) =
z?/(y + 1) at the point (6, —3, —18).

Find the gradient of the function r = /22 + 32 + 22,

Find the gradient of the function f(z,y,z) = sinr =
sin /2?2 + y? + 22

Find the equation of the plane that goes through the points
p1 = (17273)7 b2 = (17372>7 b3 = (_1737 10)
Find a power series representation for the function f(x) =

and determine the interval of convergence.
Find a power series representation for the function f(z) = In(1+

x) and determine the radius of convergence.
Let f(z,y,2) = 2*In(z — y + 2)

1. Evaluate f(3,6,4)

x
r—3

2. Find the domain of f

3. Find the range of f

2

2

Q25| Find the limit, lim ——=Y_ if it exists, or show that the limit
(z,9)—+(0,0) 4 + 32
z,y)—(0,0) T Yy

does not exist.

Find the limit, lim

(w,y,z)—>(2,3,0)
that the limit does not exist.

Find the partial derivatives of the function f(z,y) = z¥
0z 0z
Find e and ay
L 2= f(z)g(y)

2. z= f(zy)

(2

[ze* + In(2x — y)] if it exists, or show
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Find the domain and range of the function f(z,y) =z —y.

Find and sketch the domain of the function f(z,y) =

V4 —2x? — g2

Determine the largest set on which the function is continuous.
2.3

sorygr 1) #(0.0)

1 if (x,y) = (0,0)

Find an equation of the tangent plane to the given surface z =

sin (z + y) at the point (1,—1,0)

Find the directional derivative of the function g(z,y, 2) = 23 —12y

at the given point (1, 6,2) in the direction of the vector v = 3i+45+12k.

(2 2
Find the limit, ( lim w if it exists, or show that the

) —1,1) 2%+ y?

fx,y) =

limit does not exist. ) )
in(2 3
Find the limit, lim sin(2z” + 3y°) if it exists, or show that
(z,9)—(0,0) 222 + 32
the limit does not exist.

. o 22t =3yt
m € 11mit, 1111 — - 5 U 1t ex1sts, Or snow a e
Q35| Find the 1 G lim gy i it exist how that th
z,y)—(0,0) 2T Yy

limit does not exist.
Let f(x,y) = xsiny.

a. Compute all first and second order partial derivatives of f.
b. Find and classify the critical points of f.

c. Find the absolute maximum and minimum values of f in the rect-
angular region —1 < x <1, —g <y< g

What do the level curves of the function f(z,y) = 32%+ 4y? look
like? Are they circles, ellipses, diamonds, parabolas, or waves?

Could there be a function f(x,y) with Vf = (22%+3y, 3 +sinz)?
Why or why not?

Suppose that V f = (2zy+322y?, 22+223y) and f(1,2) = 3. What
is the tangent plane to the surface z = f(z,y) at the point (1,2,3)?

Find an equation for the plane containing the points
(3,-1,2),(2,0,5), and (1,—2,4). Express your answer in standard form.

Let f(z,y) = €3*%¥, and suppose that x = s> +t? and y = 2 + ¢.
Find 0f/0s and 0f /0t by substitution and by means of the chain rule.

Verify that the results are the same for the two methods.

Q42

Find the limit, lim ——2 if it exists, or show that the limit
(z,y)—(0,0) T + Y

does not exist.

2 2
Find the limit, lim % if it exists, or show that the
(z,y)—=(0,0) T2 + 8y

limit does not exist.

2 2

Find the limit, lim ~Y 20 —2Y
(z,y)—(0,0) ety

Find an equation of tangent plane to the graph of paraboloid

z = 1% + 1y? + 4 at the point (1, —1,5).

Find the level surface of F(z,y, z) = 2* +y* + 2 passing through

(1,1,1) . Graph the gradient at the point.

Find the level surface of F(x,y) = —x?+3? passing through (2, 3)
. Graph the gradient at the point.

Calculate the iterated integral

| ] e
o Jo Vr2+y2+1

Evaluate the integral by reversing the order of integration.

1 1
/ / 2% sin(y*)dydx
0 Jz2

Find the volume of the solid bounded by the cylinder y? + 22 = 4
and the planes x = 2y, = 0, z = 0 in the first octant.

Evaluate the double integral / / xydA, where D is the first-
D
quadrant part of the disk with center (0,0) and radius 1

Find the volume of the solid lying under the elliptic paraboloid

2,2
% + % + z = 1 and above the square R = [—1,1] x [—2,2].

2

dydx

As with any such notes, these may contain errors and typos. I take full re@ponsibility for such occurrences.

Thursday 7" May, 2015 22:08



Name:Prof. Dr. Ismail Kombe

Mathematical Analysis I1

Spring 2015

Q54 Calculate the double integral

//:Esm x +y)dA,

Evaluate / / 2y dx dy and sketch the region of integration in
0 Jo
R? indicated by the limits of integration.

Evaluate / / Smxdxdy.
0 Jy x

Let f be differentiable function and z = e®**% f(ax — by). Then
0z 0z
find b— —
" ox + a@y
Divide 30 into three parts such that the continued product of the

first, square of the second and the cube of the third may be maximum.

Q59
//Q(x +y)? dzdy

Evaluate
where (0 is the parallelogram bounded by the lines

where R = [O, %} X [O,g]

r4+y=0zr4+y=12r—-—y=0,2z—y=3.

/ / ry drdy
Q

where € is the first-quadrant region bounded by the curves

Q60

Evaluate

x2+y2:4,x2+y2:9,x2—y2:1,x2—y2:4.

Let
S={(z,y,2) | 2®+y*+2*> 1},

1
/// sdxdydz
s @yt )

Evaluate

Evaluate // e~ @4y g4
RQ

Show that / e dx = /7

—0o0

Show that / e 2 dy = NON

Find an equation of tangent plane to the graph of f(x,y) =
arctan(zy?) at the point (1,1, 7/4).

Compute fffE Y% + 22 dV where E is the region bounded by

the paraboloid z = y? + 2% and the plane z = 1.

Compute [ [ f dA where S is the parallelogram spanned by (3, 2)
and (1,5) and f(z,y) = xy.

(i) Find a linear transformation T : R? — R? that maps unit circle
2?4+ y? = 1 into ellipse & . ?ZQ = 1.

(ii) Use the above linear transformation and find the area bounded by

the ellipse % -+ f’gz = 1.

By changing the variables so that the region R is transformed
into a rectangle, evaluate the integral

// ‘4 6xy) (y + 21’2) dxdy,

where R is the region in the first quadrant bounded by the curves

y=2% y=2>+1, zy=1, ay=2.

Evaluate the integral / / exp(—a?) dody.
T is the triangle in the x-y plane with vertices (0,0), (0,3), (1,3).
Evaluate the integral / / 6 exp(—y?) dxdy.

T

Find the volume of the given solid. Below z = 1 — 2% and over
the region 0 <x <1,0<y < x.
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Evaluate // "%’ dA where R = {(z,y)|2? +y* < 4}.

R

1
Evaluate / / edeyda:.
0 T 9 y
Evaluate the iterated integral / / 2zy dx dy.
0o Jo
8 4
Evaluate the integral / / eV’ dy dx by reversing the order of
0 Ja/2

integration.

Solve the system v = x 4+ by and v = x + 3y for x and y and

0(z,y)
O(u,v)

Evaluate the integral // 4(z + 3y)(x + dy)dA, where R is
R

bounded by the lines x + 5y = -3, v+ 3y =0, x + by =0, x + 3y = 4.

Verify that Green’s Theorem is true for the line integral

]{ —ydx + xdy
C

where C' is the circle with center at the origin and radius 4.
Verify that Green’s Theorem is true for the line integral

compute the Jacobian

j{ 2ydx + xyidy
c

where C' is the triangle with vertices (0,0),(1,0),(1,3). Sketch the
triangle.

Evaluate
7{ (14 tanz)dz + (2° + €¥) dy
c

Where C' is the positively oriented boundary of the region R enclosed
by the curves y = y/z, x = 1, and y = 0. Be sure to sketch C.

Evaluate

j{ w2ydx — xyidy
c

where C is the circle 22 + 3% = 4 with counterclockwise orientation.

Evaluate the line integral
/ (2% — y*)dw + 2zydy
c

along the curve C' whose parametric equations are

0<t<

DN W

Evaluate the line integral

7{ (:E3 + 2y) dr + (4x — 3y2) dy
c

R
where C' is the ellipse — 4+ == =1

a?  b?
Evaluate
74 (14 tanz)dz + (2° + €¥) dy
c

Where C' is the positively oriented boundary of the region R enclosed
by the curves y = y/z, z = 1, and y = 0. Be sure to sketch C.

Q85
Q86

8

O | o [0%¢)
O O 00|
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