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2. (a) Find the maximum and minimum values of flr.y) =2+ 20+ 2y — o7 — y* on
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(b) Find the shortest distance from the origin to the function y = 4 + x.
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3. (a) Evaluate the triple integral using the eylindrical coordinates f / [ dV where
JR.
R is the region given by 1 < 2 < /4 — (22 + y?).
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(b) Evaluate the triple integral using the s%hcricai coordinates / ] / z dV where
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B is the region given by 22+ y* +22 < 9,2 >0,y > 0, z > 0, (in the first
octant).
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4. {(a) Solve the given separable differential equation
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(b) Find the solution of the linear differential equation
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2. ({a} Sketch the domain of integration and evalunte the given integral:
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3. (a) Evaluate the volume of the solid that lies within the cyhndm 24y =1, below
the plane 7 = 4, and above the paraboloid : = 1 — 22 my""
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1. (a) Solve the differential equation % = ﬁ??'

Solution

g—g— b inyz Let y = vx
v+ :c@ v
de (14 2v2)z?
dv v 203
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.'E2
“‘@ + 21n|y| = C}

2* — 4% In|y| = Cy*.

(b) Solve the differential equation (e®cosy + 2z)dz + (e “siny + 2y)dy = 0.
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(a) Starting with the power series representation
1 [e=]
——=1l+z+2+2°+ ..
l—=z % gﬂ
: ; ; 1
determine the Taylor series representation of f(z) = s in powers of z — 5.
Sclution:
First, differentiate the function and its series representation with respect
—z
to x to get
1

o o]

(T_—?)a = 1+2T+3$2+4$3+ = Zﬂﬂn:v"‘l.

Lett=xz—25,1e.,z=5+t. So, we have
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R R .
22 (5412 o5 (1 3 §)2

=3 1 -
Substitute = forzin ——==>".n "1, to get
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(143
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Then multiply the resulting equation by % to arrive at
1 f e A
——— =g ian(F)
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Finally, use the transformation t = z — 5 to find
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(b) If S(z) = [, sin (?) dt, find lim, o $$—7($)
Solution: & g
Maclaurin series for sin (t2) = ¢? — § + ﬁ -
B . & 3 tﬁ t10
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t? t7 i z
S(z) = (_ . o )
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S = 5 ot gt -
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Substitute S(z) in the limit:
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2. Find the Fourier series of the function f(#) with period 2 whose values in the interval

[—1,1) are given by
0 if1<t<0
ﬂ”_{t ifo<t<l '’

Solution:
The Fourier coefficients of f are as follows:

ag- 1 SO M o h
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1

Gy = f(t) cos(nmt)dt
-y
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= / t cos(nmt)dt
0
(=" -1
T ninr
[ =2/(nn)* ifnisodd
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and ; -
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0 nmw
Hence, the Fourier series of f is
1 2 1 1o (1) .
——= )y — - - — kmt).
i ; A cos((2k — 1)mt) W; z sin(kmt)
. . dy a3
3. (a) Find the general solution to S + 3y = 62°.
golut%gon: ‘
= + —y = 62°
dr «x

Multiply both sides by u(z) to obtain
d

i 3z?y = 6z°.
dz

That is, (z%y)" = 62°. Integrate both sides to get y = z* + Cz™>.
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4. (a)

Use cylindrical coordinates to evaluate the volume of the region between paraboloids
z=16—12*—y’and z =27 +y° — 2.

Solution
z=rsinf, y=rcosf, z=2z

16 — z° — ¢ =z*+y* -2, 24+y=9 r=3

f] (16 —2? — 12 — (2* +y* —2))dA = fzw/(18—2r2)’rdrd9

2T
:/ (Qr —_—— lod9 / %1—(19 817 cubic units.
0 0

Find ] f / (22 4+ y*) dV, where B is the ball given by 2ryr+22<ad.
B

Solution

f/ (z® +y*)dV
B
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£ f do [ sin ¢ do / R%sin? pR*dR
0 0 0
™ . a as s . (15 ™
=27r/ sin=’¢d¢/ R dR:Z:rr—/ sin5¢d¢=2w—f (1—cos® ¢) sin pd¢p
0 0 9 Jo 5 Jo
(cosf = u, sin0dl = —du)

ﬁQ'rr—/ (u? —l)du—27ra (E-—'u,)| -

_ i é a5_81ra
N 3/ 5 15 °
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2. (a) Evaluate the iterated integral / dy / e % da.
Y y

Solution

1 1
fdyf e_"2dm=fe“x2dA (R as shown)
0 Y R
1 . :
=/ e " dsr:/ dy
0 0

1
= / re = dr Letu= 2, du=2zdz
0

I 1!
= 5[) e tdu = —56_“

¥1

(1.1)

(b) Evaluate f / 2y dA, where D is the plane region satisfying x > 0, 0 < y < ,

D
and 7% + 32 < a®.

Solution

w/4 a
/ f zydA = / do f 7 cos Or sin Ordr
D 0 0
1 w/4 a
= — f sin 20d0 / ridr
2 Jo 0
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3.

(a) Find the area of the region in the first quadrant bounded by the curves zy =
1,2y =4, y=zand y="=2z.

Solution

Let u = zy, v =y/z. Then

d(u,v) y T y
i i . PO Y L
a(z,y) ' —y/z? 1)z z 0
so that —iﬂd 5-. The region D in the first quadrant of the zy-plane bounded

Au,v)

byazy=1 = 4 y = z, and y = 2z corresponds to the rectangle R in the
uv-plane bounded u=1,u=4,v=1, and v = 2. Thus the area of D is given

by
f/ drdy = f/ —dudv = = f f 1112 sq. units.

(b) Evaluate the triple integral / f / ydV, where R is the tetrahedron bounded
R
by the coordinate planes and the plane = + y + 2z = 1.

Solution

i l1-z 1—(z+y) 1 1-z
f / / ydzdyd:r:/ / y(z|, - (xﬂ'))d dz
1:!: ,U3 l—z
// y— Ty — y)dydx—f(————i—??)ﬂ dz

/ (1_5’3)3 —(1_ )I =
24 ° 24
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Lixiy(A) = £ (xiy) + A glxy)

\j..-:xl =D - -xt=)
e

s(x|5)=j_x’2.

Lixig ) =(x=3) * + 4% +A.(y-x?)

For (P
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g X
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h
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2'&3*)(—3 =0
Le+ xa=| 2.1340-3=0

= | s —the root
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EX (2009.MT) Find 1the Jdistonte _iom the origin 10

the plane K+29yt2i=7] b;j usfﬁg the method of

Loa r Of\ae mul t?P IPers.

°
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d X
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_‘.)_L = 23+22=0
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EX (2011 -Ffral gxam)

Find the ‘erﬂtesf and  seqlles+ \qlues of the function

FXY) =xy on the ellfpse
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