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1. What is the equation of the normal line to the cur-
ve y = sin(bz + 37) at zp = —g 7

1

1
Ay=—zz+m7 B)y:—gz—P—l

2

(J==-3 Div=1 By=-%

: - zsin(rz)
2. What is the value of the limit lim ——*7
: e—0t /13 + 22 — 1
A)rw @ZW C)0 D)-=« E) —2x

vV+2

O0r — 1
A1 B0 Q)3 D)é @%

4. Which of the following is true about
flz) =2z -7+ 1)sinz at 29 = 221'_ ?

3. Evaluate lim

@ The equation of the tangent line is 2z —y—7n+1 = 0.

The equation of the normal lineis z+y—n—4 = 0.
C) The equation of the tangent line is y = 0.

D) The equation of the normal lineis z = 3.

E) The equation of the tangent line is y = 1.

2| _
5. What is the value of the limit hm I (l J 2) ?

z — 2)3
A)1T B)-1 Q)0 D)——oo @oo

Tz? —1
6. Evaluate hlzloo(m

the signum functlon)

A);- Bjos &)1 o

7. What is the equation of the tangent line to the cur-
vey=2msinz —cosz at o = 5 ?

Jsgn(z). (sgn denotes

.
E) -5

A)2z+2y—51=0 2m—2y+371':0
Clz+y+1=0 D)2z—y—51=0
E)z—-2y—7n+1=0

8.Let f(z \/’75 — 22 be a function on the interval
[0, 5]. Fmd FH3)

A)0  B) -4 c)% D) -2 @4
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9. Let f(z) be a function with domain the set of real
numbers R. Suppose that f2(z) —4f(z)+4cos®z <0
for every real number z. What is the value of the limit
lin%) f(z)?

T— y

A) 0 B) 1 @2 D)3 E)4

10. Let f(z) =

following is false?
A)The range of (f o g)(z) is R.
The domain of (f.g)(z) is R\{-1,1}.
C) (f o g)(z) is decreasing on the interval (—o0,0)
D) The domain of (f o g)(z) is R\{1}.
E) (g 0 9)(z) is increasing on the interval (—o0,0).

- % and g(z) = ——z- Which of the

cos(2z — 3)
tan(2 — z2)’
— 22) — 2z cos(2z — 3) csc?(2 —

11. Find the derivative of f(z) =

A) 2sin(2z — 3) tan(2

tan?(22 — 2)

—2sin(2z — 3) cot(2 — z2) + 2z cos(2z — 3) sec?(2 — z?)

B
) tan?(z2 — 2)
C) —2sin(2x—3) tan(2—z2)+2z cos(2z—3) sec?(2—z?)

2 (z cos(2z — 3) csc?(2 — z?) — sin(2z — 3) cot(2 — z?))
E) 2 cos(2z — 3) cot(2—z2) + 2z sin(2z — 3) sec? (2 — z?)
12. For what values of b is

z—0b
g(z) =< bp+1’
z? + b,

ontinuous at every x?
(A)b=0orb=~2 B)b=—20rb=2
J)b=—lorb=1 DYb=0orb=1

E)b=0orb=2

if <0
if >0

13. Let f(0) =1, ,linbf(—h,z-:—l = 3 and g(z) =
L —

Find g (0).
Al)n4 ? B) 1 @3 E) —6
14. If f(z) = 3z + cos(z® — z), gy) = V1—y — ¢°

and h(z) = sin z, then what is the value of

(fogoh)(0)?
1 3
A1 B -y 03 D) —5

(3z® — 1)2 flz



15. Consider the function

22 -1, if —-l<z<0
, if 0<z<l
flz) = 1, if  z=1
—z+4, if l<z<2
0, if 2<z<3

f has a jump discontinuity at z = 2.
f is discontinuous at three points in (-1, 3].
f is rigth-continuous at z = 0.

is continuous at z = 3.

hich of the following is false for f(z)?
) f has a removable discontinuity at z = 0.
B)
C)
D)
E) f

16. Which of the following is the largest possible do-

main of the function f(z) = arccos(logs z)?
m™ T

A) =11 B) (-5, 5IO)(3 31 D) R\(0} ) (0, +c0)

17, Iff(m):@# then f'(0)?

A)6 B)-1 C)i D)-4 _g
18. Which of the following statement is true?

A) If _lir8|f(x)] =1, then
lim f(z)=1or lmf(z)=—
z—0 =0

B)If f(-1)=—1and f(1) =1, then f(c) =0 for
some ¢ in (—1,1).

If hmf (z) exists but hmg( ) does not exist, then

hm (f( )+ 9 (z)) does not exist.
D) If | f| is continuous at a, then so is f.

E) If f(z) > 5 for all z, then 111131f (z) > 5, if the

limit exists.

19. In which of the following is the expression of the
function f(z) = arcsin h{z) correctly given?

A)yIn(z++z—-1),forz>1
B ln(:zt—\/:r2 1),forz eR
1n(m+\/ +1),forzeR
) In(z — vz + l) forz e R
E)ln(z+vVz+1), forz eR

20. Which of the following can be obtained using the
Intermediate Value Theorem?

2
A) Function f(z) = B

i

B) The equation z
the interval (—2,1).

has a zero in the interval

3 — 2 —1 =0 has a solution in

C) The equation 10 cos(z + %) sinz = —9 has a solu-

tion in the interval [O, %] ;

The equation z* + 222 — 3 = 0 has a solution in
L

interval {0, 2].
E) Function f(z) = z® — 2z — 10 takes the value
f(z) = 47 in the interval (2, 4].

The value of each question is 5 points.
The duration is 120 minutes.
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/{i y= S N (5)(*(—37_‘;3 )

y': coS (75x1+3i“\> 0D

|
Y| =

2. him

2.

== @S(S

X sin(TX)

Bz ;

(i

AR Y R
xas07 /xPo& - x

HJangent line (s gy=1 enel

noroval  line

a——

W x=Fk-

x sin ( (TX)

B o (AT =1)

(3 +)

i Tesin (X X — <, lim
= . ARy ,
x=0* - Sl =1 <=0 (i) (v 1)

= 1 lim X (St 1) | 2,

o A

ﬁg' 1 ,Z_

2 lim VXEZ _ im P =,

X= oo 3

+'cx) =

JoR=[" xmeo J?/@,/

fex)= (2x - +4> ' SINX,

‘F' (g) ::Z.::IY\T

The. equabon of the AHongent e i
y@_4:2(xa§) o 2X-Y~T =0

ltm
X—+2

“im
X ——03

In (Ix4H-z)

(x-2)*

( x|
2x3eyx+

-

[im

In2.

Xo= ; -“%,\j@:/[

e

=t

Xa2t(x-2)3

N

~1



‘?‘\ H:Z(TS
&i = Q_ET

Y'l; =1

2

N

iNX —CcodX, X = = Y, =20
CodX+SINX

Hhe equetlon of- +Hwe tongent  line IS

ghzﬁ:

1 (X«—»_f":) = 2xX-2y +3n =0
Z

5 fix)=|Z

g. £x) —

y=(25 R = x={25-9" X%Eor’%?

==§70’(><7 [25 ~x*
= £ @)= 4

Lfix) + 4 castx L O

(Fx) — 2)?““ L—+Geas'x < O
O LFg-2)" € 4-4e5x
im 0=0 ord |im -4t x=0 . Thus, Iy

0).

X— 0O X0
Squeete  Ham. hm ) -2) =0
i )= 2.
Xo o
/{O- 'F()(‘):-_ , (=X Q(XJ): 'I—l-)(
{-+X {—x
D(’F’Q@) = { X@D(@) | 6()06_];({-{‘
(Yxezz\gﬂ 1X ¢ e\ {- ’1?3 41&x--{%<
=X
= RN §13 {_ 4ex<
@09)()0 +I9x)) = =X ——x ond =) 00 is
1+ (4*" cecreasirg on (=901 0
P (fog)= R\ {-1§
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DlFg) =DH N DY)
— R\ $-11]

A<

14+ 2 ] i croosin
(1o0)od = @ (90) = X2 —= L i incraming
g=9) (x) g ) /| /g,rx X oA Covoro).

: o5 (2x-3
R 3
‘N (fZ—-X) , - 7 _x?) (+2.5)
_—isir\(fzx'g)z;;k:m(2~x2) L cos(ax-3)sect (2-x )"
' Saninee L ead)
~3) CO‘%(Q*)(Q>-—{—Q.X« cz:s(SZX»S)‘ csc (2-x
SN ('va—f’i) c ot (2~ x2)>

’F‘[)(‘) g

— = 29N (22X

- , .
— o (xcos(2x-3)" EssoC 250 =

—

. Y —)> — b | | R
L X,—‘*\WO\" b;“‘(“i - b"('( .' .‘_,b—:b = b= b+
~ A . ‘Q lc”(’l = brL—('Qal&w
"mﬁ{_ Xt b=k > b(bﬁ) >
X0 LQ;»Q—
L= 2
; ‘F(lr\\—-’f -8
43. fo1=1 Mia = o
(_3')(/3/4) = ‘(‘7%7 = Q‘(X) =

g (X)=
g‘(@): {, -#((o) —1,3=8

\ N—10) i L -1 -3
"P‘(O\:l}lf\(\ fthn , ) @l}\‘.y_\; -



44’ "'F(x) — D>+ coS (><”2-—><")

g =V AT~

hiz)= SNZ

(rfogo(/\)’(o) = ’F((fj ([/\(0)7)* _6i ([/\(G)) ‘(/\‘ (c)

h'(2)= co>z = %‘(07;4 ‘

. ‘ 72, -
hol= 0 , g'(9)=5 Uy-) < (-1-22)

( o ol s i
glthic)=g4el= 3 1. (A) =-5

£ = B=SIN(XEX) (2x-A)
glhe) =g (e) =1
£l (g (=) - f£lA)=3
I 2 "
fosol) o= 3 (-2£) 1772

6’ hm 2)(2'/( -'-'—“O—»’{:—"/‘ : - ‘
4 X307~ ] £ has A Jump ot
XO™ o A
+is ) Hint -cod .
£101=0 e at X=0
e limx=1 |
;;VQ“ = ot ~(: has a JLW\P O,mwfﬁ,\
livn Fodr= 1 x+q=3 T at K=1
X xal*
feir=1
iy =X+ =% " . e
Yoy 2™ 4= hay  a J\JW\\Q cJ/UC/é?/\‘('\ at X=72.
X—»\2,+
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4 < logzx < A @V\A X786
3« x 3(1 on=l  XZE

@ ->x)

3_p) . stin(3%), 3(2-X). (_()
[3>2 sin(39+ (¢ _2), 3CQ,>3;J (25— (<3

£loc) =
(QﬁK)"
flo)=-2

A B R e
18- let fpo= {»4 )) X <O

neitHer linn fx)=1 nor
. X0

lim ol =14 but

X o
| T
iy %) - Simnilarlyy, ‘F(-{)_—;—’( onel M) A W\
X- O | o
Huwwe is NO ce (i) st =0
For Hx)-= {4—/ xz< 1€l s cot at X=O-
2 e bt £ is prob con® ok X=0 -

X ‘HAQA’\ ,m —-ﬁx) 5/ ]P-ﬂ/\a\

X-=3

e foa>5 for all




\49 'F(X\~O\rcswlr\(><) Yy
— sinhy= &=~ _< -
let Y= sinh bie 59« ThRlRA X Y = .
T’/l@fe'{:@fe (QJ) __2)(@ ,,’11—0. Thhis [ | O{%@df’aﬁ(
A , > . l
egue™N N e?, and W <N be solweol by Aha
' < (& :
uadra it —Aformi _
i 5 1)_)(‘:;(:',! Xty _ X_—t!xz‘ﬂ .
e = ————F "
2 .
‘ O o N<€&e ;
Hole dak  xed >X. SN 2 chrrot . 2 NEGARZ 5
e need Hto ue +Hro PQM”HJ(’- VA )
ljr Lod _(n (xe{X
ed- X Xt 4

Lo xelf.

; Z.

£ rs

CQ/\"[-.

fo)= -3 /J
f(2)= 2

Hence ,
Ta) Hre

oM E@l 23 )

"‘_:)(O <'2/(

By VT Hrere exists

a nunmber ce(oz) st £ )=0-

te equation

i nderved

Lo 2]

>((’1 2)< ~8=

—0 has « solutia



