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1. Evaluate }(lm

(A) (B )— (C) — (D) — (E)Does not exist.

125
Ans:

2. Eval lim%/;_1 ?
. t =
valuate Hl\/;_l
2 3

(A)E (B)1 (C)E D)0 (E)o
Ans:
At el et (x-D)-Wxel) 2
Hl«/_ I x+1 Ux+x +1 1 (x=1)-R/x +3/x +1) 3
3. Evaluate lim 1_\/; =7

x>l Xsin X

2 2 1 .
(A)-—— @B)0 (C)— (D)— (E) does not exist
T V4 2r
Ans:
T I|

1im1‘,*/; =lim—2 __ 2 _1
-l XsinzX >l sinzX+zwcosaX wx(=1) 2rx

d _
4. Evaluate &[log 5 Sec 1+ X)] =?

2 2 5

(A) ©

In5-sec™(1+ X)~\/1—(1+X)2

In5-sec™ (1+ X)+\/1—(l+ X) 1n5-sec_1(1+X)-\/l—(l+x)2



J5

In5-sec™(1+ X)-\/l—(l+ XY

(D) (E)

In5-sec™(1- X)v\/l—(l+ X )
Ans:
1 1 1

d

—|log ~sec™(1+x)|= ’ -

dx[ gssec'( ) Inv5sec(1+%) 1-(1+x) llns-sec‘l(lJrX)- 1= (1+x)
2

2
In5-sec” (1+ X1 - (1+ XY

5.1fy =29+ e , please ﬁnd% =7
X

tan~' x tan™! x
(a)n2x2" +X&[ 1 lnx+\/;l} (B)ln2x2
X

In X+
1+X 24/x " \/_}

A

In2x2%* [ 1 1] In2x2""* 1 1]
C)————+x¥* —ll’lX—i—\/;— g% D)—————— 4+ x¥* —lnX+\/;— -e*
O {2& x} P L/; x}

ln 2 % 2tan’lx

i1 1|
E + X InX++/X—|-e
E) 1-x {2\/; \/_x}

Ans:
X 1 d
Let:u=x"=Inu=+xlnx=— ——1In x+\/_—
u dx 2\/_

du NrilR ! 1
= — = x| ——Inx+x—

dx {2\/; x}
Let:v =29 *
:>d— In2x2™ X-( IQJ

dx 1+Xx

dy v, du_In2x2" o & Iy Jx

dx dx dx 1+ X 24/% T XInx
6. Considering a function sin(xy) =4yarccos(X—1) , please find the equation of normal line at point (l 272).
Ay-27 =201 B)y-27= 00 (x=1) (O)y-27=5 o (x=1) (D)y-27 =1 2T (x-1)

5z B
B)y-27z= 27[_1(X 1)

Ans:



sin(xy) =4yarccos(Xx—1)
d . d
= &sm(xy) = &(4y arccos(X — 1))

-1
1+(x=1)?

= cos(xy)(y + Xd—yj = 4d—yarccos(x -1)+4y
dx dx

-1 _
_ 107 ...the slope of the tangent line

i 1727
-1 1-2z
 —107 107
1-27
1-27
10

_
dx

...the slope of the normal line

=m

(x=1)

=>y-2r=

d(f _,

7.1f f(X) =1+ x+e7, please evaluate J
X

x=2

(A)0 (B)% (C)% (D)1 (E)Does not exist.
Ans:

f(X)=1+x+e*=2=>x=0

d(f'(x)' ~ d 1 1
dx  dx(f'(x)) 0+1-¢€* 0

= Does not exist

8. If f(x) is continuous on [0, 2] and differentiable in (0, 2). Suppose that f(0)=-3and 1< f'(x)<2
forall x in(0,2). Finda possible value of f(2).

(A2 B3 (©4 DS (E)6

Ans:

By The Mean value Theorem

f(2)-1(0)

S

=2<f2)-f(0)<4

=5<f(2)<7

= take f(2)=6

f'(x)=

d 0 2
9. Evaluate &-3x+x2t (1 +1 )Sdt =?

(A) —(3x+x2)\/_1+(3x+x2)2_5-(3x+x2) (B) —(3x+x2N|1+(3x+x2)z| -(3+2x)

(©) —(3x+x2)\/_1+(3x+x2)2_ (B+2x) @) BxxN[i+Bx+xf [ -(3+2x)

E) Bx+x2 Wi+Bx+x2 | -Bx+x?)
Ans:



d o

FOdx = f(g(x))9'(x) - f(h(x))-h'(x)

dx Jno
cd o
& 3x+x2
10 6X
10.Evaluate j Ld
O+

(A)-2 B)-1 (©)0 D)1 (E)2
Ans:

sin 6X
Let: f(x)=
V1+x'%
c F(=x) = sin(—6X) _ sin 6x —_f (%)

\/1 +(=X)" X

f (X) is odd function

dx=0

) ,FO sin 6X

'—10m

ty(1+12 ) dt =—(3x+xz)\/[1+(3x+x2)2]S (3+2x) #

11. If f (x) is a continuous function defined in R, andJ.

RY/4 T 1
A) ———-1 (B) ——u——
) J1-(37)* ) 2J1-(3x)* 6

B) ——

J1-G3r)* 6
Ans:

2

LX f (t)dt = xarcsec 7x
—.[ t)dt_— xarcsec 7x )

= f (xz)x 2X = arcsec X + ——
V1= (nx)?

RY/4

= x=3= f(9)x6=arcsec3z +

f9)=—F 1

2J1-3r)> 6

J1-(Gr)’ )

(t)dt = xarc sec zx , please find (9).

o % L op 4
2{J1-3r)* 6 J1-(37)’

-1

12. Evaluate J. arccos \/;dx =?

(A) cos” x+2«/1—x—§(1—x)2 (B) Xcos_lx/;—Z«/l—X—g(l—X)z

(©€) Xcos’lx/;+2«/l—x—§(l—x)2 (D) Xcos_l\/;vt«/l—x—%(l—x)z



3
(E) xcos™ /X +24/1-X +§(l—x)2

Ans:
Icos_1 ﬁdx = Xxcos™ \/; - I X(

=XCOSIN/;+J.\/1X—CIX
—X

:xcos_lx/;+_|.\/lx_d(l—x)
—X

Let:u=(1-%)= x=1-u :j%d(px):jl%d(u):zdﬁ—%u; =2«/1—x—§(1—x)2
—X u

\/%jdx

3
XCOSI\/;-FJ.\/IX—CI(I—X) = Xcos ' VX +24/1—X —%(l—x)2
- X

13. Evaluate Itan4 xdx =?
2 2 1 3 1 3
(A) (sec"x-1)"+c (B) gtan X+tanX+Xx+C (C) gtan X—tanX—X+C

(D) (sec’ x+1)*+c (E) %tans X —tan X+ X+C
Ans:
.[tan“ xdx = J.(secz X — 1)2 dx = I(sec4 X —2sec’ X + l)dx
= Isecz xd (tan x)— 2Isec2 XX + .[ldx
:I(l+tan2 x)d(tan X)— 2 tan X + X + ¢

|
:tanx+§tan X—2tanX+ X+¢C

|
=§tan X—tan X+ X+C #

14. Evaluate ;,dx =7
1+sin X

(A) tanx+C (B) 1n|1+sinx|+C (C) tanx+secx+C (D) tanx—secx+C

(E) secx+C
Ans:

j‘dl j(l [=sinx dX:jl_SIHXdX:I(seczX—secxtanx)dx:tanx—secX+C

X =
1+sin X —sin X)(1+sin X) cos’ X

1
3+ cosX—sin X

15. Evaluate J. dx = ?(hint: let tang =1t)



(A)ﬂtan{ﬁ(tamﬁ—lﬂ+c (B) ﬁtan{ 2 (ta 5—1)}0 ©) itan{i(tani—lﬂ+C
2 2 2 2 2 2 2

(D) 2 tan" {ﬂ(tan5 - %H +C (E) 4 tan™ {—7(‘[%5 - lﬂ +C

J7 2 2 J7 2 2 2
Ans:
2
tanizt:sinX:—z,cosX:l—tz,dX:det
2 1+t 1+t 1+t
j : B dXZJ. 21 X sztzj.z;dt:j 3 ! dt
3+ cosX—sin X 3+l—t 2t 1+t " —t+2 ﬁ 1 2
I + t_i
1+t2 1+t2 2 [ 2)
J7 | [2( 1)} J7U 2 7 70 2 V7 707 2
J7U 2

16. Find the volume of the solid of the revolution formed by revolving the region bounded by ¥y = 1 — )16—6and

the x-axis 0 < x < 4 about the x-axis.
32 28
MNET B2z (O T

26m 8
(D) F (E) g T

Ans:
— 2 — N2 — —_—
= jr(x) dx = nf (1 )dx T[] (1 +256)dx
x3 N x> L 32
22 T 12800° " 157

= T[x —

2x3-4x%-15%+5
x2—-2x—-8

17. Evaluate f dx =9
3 3 1
(A) X* + Elnlx —4|=In|x+2|+c (B) X* +Eln|x -2| - Elnlx +4|+c

(C) x* +In|x — 4 —%lnlx +2[+c (D) x? +%1n|x — 4| +In|lx+ 2|+ ¢

(E) x* +%ln|x — 4] —%lnlx +2|+c

Ans:



2x3 —4x% —15x+ 5 Xx+5 A B

= 2x = 2x+——+
2_2x—8 TR TS B Y AT,
3 1
X+5=A(X—2)+B(X—4)—>A:§ B:_E
fZX3_4X2_15X+5d _.[ 5 +3/2 1/2 q
X2 —2x—8 X = —) X+ 2 X

3 1
= x? +§ln|x—4| —Eln|x+2| +c

1
18. Evaluate Ja“—x“ dx =2
(A)L3 Ina + |+ In[a — x|+ 2tan™ 1} +c (B)%[lnh +X|—Infa— X+ 2tan’ 5} +C
2a L a 4a a
(C)i3 Infa + | Infa — x|+ 1 an? 5} +C (D)i{lnp +X|—Inja— x|+ X tan* 1} +c
4a L a a 4a a a
(E)é In]2a+ X|+ Inja— X|+ tan™ ﬂ +c
1 1 1 1 1
J~a —x* 7o J-{4a3(a—x+a+xj+2a2'az+x2}dx
1

J.[ ! + ! + 2 }dx=#{ln|a+X|—ln|a—x|+2tan"l§}+C (Cisconstant)

4a°a-x a+x a*+x’

19. Evaluate fln—:(dx =9
X

1872 2In5+1 1 24-2In7 -1{2In7+1 1 1|{2In7+1 1
1] 0253 o gt

()625 ()_ 50 2 100 50 50 2

Ans:
Let:u=Inx < x=¢"

du :idx
-'«17]1;_3)((1)(:]«17%.11;_2)((1)( :Iomeujdu :vEn7U'e72udu :%IJ‘OIMU'deZU :%[u_ezu j zudu]hﬁ

In7

e e 1 f2ue1 ] <1 2lmx+1]_<1[2In7+1 1] _24-2In7
2 2, 202", 2L 2x J, 2L 50 2 100
xcost dt
20.Evaluate thz?
X—4 X—4
S Sin Cos CcosS tan
(A) sind  (B) sin8(C) cos8(D) cos4  (E) tan8
Ans:
jxcost dt . I xcost dt + CcosX
m m " X _—0+cos4=cos4
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Assume that|g| <<1, determine a,b,a’,b’ for the solutions of this function X*+(&—4)x+(3+2¢)=0;

XV =1+as+be’ +0(&?)

xP =3+a'e+b'e? +0'(e?)

X", x® are the solutions of the function, where the remainder terms O(g’),0'(¢’) are postulated to be
significantly less than prior terms.

ANS

X=1+ag+be’+--

x> =1+2as+(a*+2b)e” +---

(e-dx=(-4)+(1-4a)c+(a—4b)e” +--

X H(e—DX+(B+28)=(4)+(1-4a)e+(a—4b)e’ +1+2as+(a° +2b)e” + (3+2&)+---=0

=(3-2a)¢+(a’+a-2b)e* +---=0
3—2a=0,a:3
2

az+a—2b=0,b=%5

x=3+a's+b'e’+--

x*=9+6a'c+(a” +2b)e’ +---

(e—Hx=(-12)+(3-4a")e+(a' —4b")e” +--

X+ (e—dX+(3+26)=9+6a'c+(a” +2b)e’ +(-12)+ (3-4a)e + (8" —4b)e’ + 3+ 2e)+---=0
=a' +5e+(@*+a' +2b)e’ +---=0

2a'+5=0,a':_—5
2

a'2+a’—2b’=0,b'=_T15



