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LAssume f(x,y)=In{/x*+y® - please find f,, + f =
A0 By )" ©)2x +y?)? (D)%(xz +y?)?

f(x,y)=In4/x* +y? :%In x* +y?

2x X

X2 +y? 2(x2+y2)
(2 y) 2x2 x +y?

f L (X,

xx(x y) ()( ) X +y )

fL(xy) =%

2y y
f - —
s (%) 4Xx +y? 2(x2+y2)

(x +y) 2y _ X’y
(x2 +y2)2 2(x% +y?)

2 2

fry(xy) =

X(x=1)(x-2)(x—=3)....(x=n)

2.Assume f(x)=
(X+D(x+2)(x+3)....(x+n)

» please find f'(0)=?

(A0 (B)1 €)1 (D)(-1)

an

=lim—~= ke

x=0 X

_lim (x=1)(x—2)(x=3)..(x—n) _ (1)

o0 (x+1)(x+2)(x+3)..(x+n)

k
3.For what interval of x does the series Z—x converge?
k=1 -

(A)-1,1)  (B)-7,7)  (C)(-00,00) (D) not exist



lim| 2| < 1
Nn—o0 an

7n+1 -

|

im MDY im T x—0<1 kT
k—o0 7” N nson 41

n!
(-oo,oo)

Gl
4.7 ————dx="
! L+ X)X

NG 2{ © % O«

0
V3 2
D ey
a2
piTay
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Iﬁmdx (é\«/_z y, x=y° dx= 2ydy)

=2arctany

1 1
52— —dx="?
0 sin X+ Cos X

(A)x/iln(\/gﬂ) (B)\/Eln(ﬁ—l) (C)ﬁln(ﬁﬂ)z (D) %In(\/ﬁﬂ)

V3
[ oo
0 sin X 4+ coS X

:1_[72[ 1 dx

J2 o . V4 .
SIn X COS Z+ COS X SIn Z

:15 1 dx

*/EL’ sin( x+%)

1 (Z Vs
= f.[oz cse( x + Z)dx

:%In csc(x+%)—cot(x+%) :5
= %[In(ﬁ+1)— In(\/f—l)]: «/Eln(x/?+l)

6.Let f:R— R beatwice continuously differentiable



function, f(0) =1, f (1) =2and f'(1) =0 .Compute lef "(x)dx .

(A)-1 (B (©1 (D)2
[[ %t "(dx
(let:u=x du=dx dv=f"(x)dx v=f'(x)
= [xf - f '(x)dx]g
=[xf'(x)- f(x)f =2-2+1=1
7.Evaluate ‘[:J';sin y*dydx .

(A) 1cosl—l (B)lsinl—1 (C)—Ecosl+l (D)—lsin1+1
3 3 3 3 3 3 3 3

I: J}sin yidydx = J':Lyz sin y*dxdy

_ L2 G 34, 1 3|1 _ 1 1
__[Oy siny dy_—gcosy 0_—§cosl+§

8.Assume f(x, y):j'y e”dt+jy3cost2dx=0 » please find%.
X X X

A) e?* +3x°cos x° e” —3x%cos x°
ye® +cosy? 2ye?’ +cos y?
© —e” —3x%cos x° (D) e?* +3x°cos x°
2ye®’ +cosy? 2ye®’ +cos y?
dy f, —e®—cosx*(3x?) e¥ +3x*cosx°

dx f,  e¥'(2y)+cosy’  2ye” +cosy’
0. [ [ (¢ + y*) 2ty =2
T T T
(A) = (B) 5 (©) 3 (D) 2
J..[lx 2dxdy I I rdrdH
:I:IO(rZ)_;rdrdH

[fao-3

w 2
10. Evaluate z In{ r(]n +1) } .

n=1



(A) Not exist (B)O (©)In2 (D) In3

o0

$in { (n+1) } $in0tL n+l 3 n L n+l

— n+2 — ~ n+2

:ilnnﬂ il n+1

= — n+2

= Ing+ln§+lni+... 4 Ing+ln§+lnﬂ+... =Inl+In2=In2
1 2 3 3 4 5

11. Evaluatejsin2 x cot® xdx.
1, . 1.,
(A) Incosx—zcos Xx+C (B) Insin X—ESII’I x+C

(C)In cosx—%sin2x+c (D) Insin x—%coszx+c

cos® x
sin® x

jsm x cot® xdx = JSIHZX dx

cos® x
sin® x

:Ismz X dx

cos® x
_Ismx
B cos? x
_J sin X
1-sin? x
_J sin x

cos xdx

cos xdx (let u =sin x du = cos xdx)

= Jl_u du=1Inu —1u2+C =Insin x—lsin2X+C
u 2 2

x—0

12. Find “m[tan Xj

1 1 1

(A) 1 (B) e2 (C) e¢ (D) e*



tan x xiz IimIn’[anx—lnx
Iim(—} e ¥

x—0 X

Intan x —In x
2

lim

x—0 X

by L'Hopital's Rule

sec’x 1
= lim tan x _;
x—0 2X
1 1
_ lim Sinxcosx X
x—0 2X
X —Sin XCoS X

x=0 2X“ Sjn X COS X

by L'Hopital's Rule
1—(cos2 X —sin? x)

=[im - — —
x>0 4XSIN XCOS X + 2X° COS” X — 2X” SIn X
. 2sin? x
=lim - N .
x>0 4XSIN XCOS X + 2X° COS” X — 2X“ SIn X
) 1 1 1
=lim - = =—
x>0 X X 2 2X 2+1-0 3
2 COSX+ 5 COS" X——
sin X sin® x sin X
5 3X-7
_[ dx =

4(x—1)x—2)x-3)
(A) 4In3+4In2 (B) 3In3+4In2 (C) 4In3-4In2 (D) 3In3-4In2
_[5 X7 dx:J‘5 2 1L
4(x—1)x—2)(x-3) 4(x-1) x-2 x-3
:>J-5 -2 N 1 . 1
4(x-1) x-2 x-3

(x—2)x=3)"
(X_l)z 4
=In3-3In2-In2+2In3=3In3-4In2

dx

=In

. Consider f(x,y,z)=x’y+2y?z% + x?z® at the point (2,1,-1) .Find the maximum rate of
change of f(x,y,z).
(A) 417 (B) 4/21 (C) 4/37 (D) 4459

\%i =(3x2y+2x23,x3 +4y22,4y22+3x222)
Vf(21-1)=(8128)=|Vf|=4v2% + 32 + 22 =417



15. Assume f(ijL—X):x » please find f'(x) =?
—X

1+x 1 2
()—(B)—(C) ; D)1
X (1+x)
y:1+—X:x y-1 =1- 2
1-x y+1 y+1
2
fly)=1-——:
y+1
2
= f'(yY)=——
(y) (y+17
16. Which of the following series is divergent?
tan™'n < < 1
(A)Zsm—(B) z Z— D) >, (s>1)
n=1 n n=1 N n=1 n(mn
sinE sinE
smy e X _
(8 lim—p*= iy S =1 i =1
X X
=1, . = .1
> —is divergert .- > sin— is divergent
n=t N e N
T
tan™'n E 2 2
B)-0< < is convergent
®) n+1 n? nzzlln <
= tan'n .
"» ). ——— is convergent
= n°+1
(n+1)! .
n+1 n n
(C) - lim| 22 —IlmM m N+ —Iim(Lj = lim (1+£J ta
n—o) a i' nA)oo nl n! n—o\ N4+1 n—w n e
nn
0 |
.. Y —is convergent
n=1
1
(D)let f(x)=———,X€[2,0),5>1
x(In x)
b
[ L ax=tim[ —2—dx- |.m{L(mx)S”} _ L (2
2 x(lnx) b0 2 x(In x(nxy oo —s+1 , s-1

Ms

- (s>1) is convergent
A=) n In n

17. Theregionenclosedby y=e™ , x=0 and x=e isrotated about the line y=0. Find
the volume of the resulting solid.



(A) 72'(822—1) (B) Zﬁgez 1) ©) 71'(82 +1) (D) 7r(e2 —1)

e2

R(x)=¢e""
=V = [ 2[R dx

= I:ﬂ[e_x]z dx

0.2 0.4 0.8 0.8 1

1 7r(e2 —1)
o 2¢?

1 T
=7r_[ e dx=——g*
0 2

2
18. Assume e’ +x+y+z=0 > please find%z?
X

(A) —e’(l+e*)? (B) —e*(l+e*) (C) e*(1l+e*)™ (D) e*(1+e’)

el + X+ y+1:0:><1+e2)2—z+1=0
X

oz .
:>&=—(1+e )

1

0’z oz
= —— =e'(l+e’)*—=—-e'(1+e")"°
P d+e’) B d+e”)
19. Let f(x,y)=x* ,find a
oy
(A)x? -2Inx-2Y-In2  (B) x* -Inx-y-2"*

(C) x¥-2Y-In2:Inx (D) x* -Inx-2"*

let g=x%

:>Ing:2y-lnx:>la—g=2y-ln2-lnx:>%:]:x2y 27 -In2:-Inx
g

3k++4/x 0<x<4
2kx —7x 4<x<9

(A)6 ®7 ©8 (D)9
Iirﬂ f(x)= IirP_ f(x)

{ lim 3k + /X =3k +2
X—4~

20. Suppose that f(x) :{ is continuous on [0,9]. Then k=?

lim 2kx—7x =8k — 28

x—>4"

3k+2=8k-28=k=6
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1.Assume human population size (* © ## + -|-) x at time t can be presented as

M . L .
X = , where o and the maximal population size M are positive constants
1+exp(—a(t-t,))

and to is the time at which x:% M . Suppose acensus (* v 3 %) is taken at three equally

spaced time t1, t2and ts, the resulting numbers being x1, x2and xs.  Show that

M =X, X3 (X, = X) = X, (X5 = X,) _

2
Xy =X Xg
a =kM
M M ot — M (=
X, = iy = —=1+e ) o — 1=
l+e X X,
M M ol — M —a(t,—
X = e = —=14+e ) 5 — =gl
+e b X, X,
M M ot M —a(tae
% = = -=lre s loe b
t -t =t -t
M M
Y —a(tyty) v —a(ty~tg)
Xl — € Y — e*a’(tlftz) — X2 _ € L _ e—a(tz—t3)
M e*a’(tzfto) M e*“(%*to)
X, X3

X2 X2 X1X3 Xl X3
M 2 M 1 1
i EE e
X2 X2 X1X3 Xl X3

=M = X X5 Xg — X3(X1—X2) X1(X2 Xs)
XiXs =% ’ X, Xs = X;






