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[4] 1. (a) Sketch the graph y = 1z~ 2| — |z|.
Cﬂje L:) X 2ZR /
Y= X-2 ~X = —2
Case i) O£L£X L2 /
Y= ~(x-2)—xX = —2xX+2
Case () x<o S

y= —(x-2)-(x)= 2

(4]

(b) The Heaviside function 4 is the piecewise defined function given by the formula:

1 if >0,
H(“’):{o if <0,
Sketch the graph y=1+(z* - 1)H(1 - z2),
Case () [-x*20 & ~[Lx< |
9= 1+ (x*=1)-| = x*

Case &) [-x*<p & X<—] or X>|

Y= I+(’X2:——l)~0 = |

NV
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2. Let arcsinz = sin™' z, arctanz = tan~! z denote the inverse sine and the inverse tangent func-
tions, respectively.

[2] (a) State the domain and the range of f (z) = — arcsin <E)

—£Z2] 2 22%x22 =D Donein of £ ;¢ [-2,27 V

y= —Mcsfn(%f) = —y:a«rcsv’ﬂ(%) = -ZLs-y=sXL

(8]

E)

(b) Determine the formula for the inverse function f ~H(z), where f(z) is the function in part (a).
. >
\7 . = A¥CSHn (—i‘)
: : /X / X d x
Sin 3 = S (—- arcsin {—5 )) = — St (arcf/h (—,Z)) = - =

X = -fZS‘fV)j

Vo ) = 2 shx

.
(c) Solve the equation tan(arcsinz) = %

—y

fet B = aveshX & sméd =% and
Since 4w 6 = >

12

~T<eosl

e
h h={rR*ts* = |3
‘g‘

12

. 5
K= sinp = = =

2
h I3

(2]

(d) If 0 <z < 1, show that arcsinz = arctan (

T
\/1~m2>'
Let O = arcshx =) =% and 0<9(1£
Form o ﬁ'jlvf 'h/)»v?,@, W/‘H\ S P ,—__/Z[:,)(‘

J/ ’ x b= 1= = [Ji—x%
) [] \/—(*m&: X

— — ar X
- Frns Hence arcshx = 6 - a c{w%;)
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[5] 3. (a) Let f(z) =4 — g Using the precise ¢, § definition of limit, prove that ling f(z) = 3.
T

Given €>0, we need 4o Hind $>o  such that

/ o<|x-2]<8& = [f(x)-3]< € .
Note that /'F(X)—B,<€ /4——2‘2:_3{<€

[1-%] <« /

o
&
&
S | L) <e
o
=

V' Thus we can Lt §=2¢

(b) For every function f(z) defined on R, prove that the function G(z) = f(x) — f(—.z) is always
odd.

2]

v
£ — £(-(x)) = Fl-x) — F£(x)
— (£(x) = £(=%)) = — G(x)

G (-x)

="
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(5] 4. Prove the Limit Sum Law: If lim f(z) = Land lim g(z) = M both exist, then
r—a I—ra

lim[f(z) + g(2)] = L + M.

r—a

Vo Giren €>0 , fow exist § >0 and S50 cuch Huk

/ {o</7(—o\/<.§‘, = [ fro-L| < £
o<lr—al <&, = /g/x)—f/l/<%

ket §=min£8,853 . Tho

0</;r_a\/<§ = 0(/0(-«/<5( ad

= /f(x)—-L/< £ and
VR

0</7(—-a/<5;_

Nl

/9(«)——/‘4( <=
[ #0)=C] + [360)-p] < TH+E =€

= / ('F(oc)-ﬁ‘?/x)) —(L+M) / = /@/’XD—L)-/-KQ/?C)—M)/
/

S [ft-t| + [gm-M] < €

= [ £)+560) — (t+m) | < ¢
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5. Evaluate the following limits if they exist. Explain your reasoning for each part.
(2 32)? s Ax*_ [2x+ ¢
(@ lm ————2 = Qim
go-oc0 202 —p 4+ 1 Xy P 292y + /
2., %
!ﬂm T->*hx _ q-o+o0 :/
X2 -0 ( R —0~+4+0
< = ,715 L=

(b) Tim (_1__l> :/ T Jl+x

=0\ /1 4+ 1 T x> 0 XN\ +x
= g (AU ) . /= (1+x)

xvo  XJi4x (14 [Ji+x ) T %o o [T (/+\//+x)

/ Y =
N 7%—:; Jiax(1+0x) A7 (144T)

- _ = /

|5 22] - |z - 2| As x=3 5-2x 5 —| so
R RS TR X-2 = [ so
v
i ——’(5~27c)—-('x——2) -//Q, x—3 _
X33 — M

0
X =293 xoz (x-3)(x+1) x>z X

— L
2

5-2x <o

X~z >o0
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[4]

,gffo)z/ Do EO—Fle) /

X—0

X0

A HWNH\/Q lj P

£ilo) = Dimm Floth) ~£6)

ho

= Qi |

h=o

6. (a) Using the definition of the derivative, compute f'(0) for the function f(z)

f

= /a\w\ xxl— 0 = ,ijvx"xlz:o
X0 X X0

- hil
_ gy Sbamo g bkl
h he h ho o

= O

. . sinz
(b) Without any explanation, state what lim

using the previous limit.

J Sin X
X-)o )

1

S\‘v\l(3 x)

2

X

As x—o

‘W(3x
Qon _S,M__/_LJ

X0 x

i

i 2
. . . . sm*(3x
3 is. With explanation, compute lim ~—~u
T r

r—() ,’17‘3

A
MT: [ 5020 5]
X

3%

Ry 0o Aas well .

—

. 2 2
o o ZES T 2 5T
x-70
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.2
[3] 7. (a) Find all horizontal tangent lines to the graph y = 2 3
"I" pe—
y/= Yrl(r-8) —2x" _ 2x=22x e
(x—=8)% (x—8)%

5/:0 &  2x22x = 2x(x~(6) =0
& X =0 or 9(:(5 \/

(A/le 7(:0) 7:0 2
2-/6 _ TR = 64

Horizowta L W Lines are y=o and y=64.

(4] (b) Find the equation of the tangent line to the curve given by the equation y = ——1~—
: SmxT +cosw
at (0, 1).
/= :_G:iz:i'.‘:ziz 4
(stan+cosx)
—(/l—0
At x=o, f//: ——(-———f-%_— = —/ v
( o+1)

Tangout L at (o)1) is given by

g—1=E1)x=0)
\7:—*2”/’/ \/
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8. (a) Let

(1 :
J(z) = {xsm <1~2> if © >0,

e" +¢ if z <0,
4]
Find the value of the constant ¢ that makes /() continuous everywhere.
flo)= e%+c = (+C = Qim £x) /
X0~
. . { g <
S/V‘CE— f/és‘/m(’;'z)é/; - X < XS/I’T(;(‘L,L)—X (JL‘-M 2’>O‘
!
J Since Livn(4x) = 0, Lo £x) = Qinr xsih (’T =0
\/ 7(,90'1‘( ) 7 1ot x2poT x
- 4 x=0 , we need
T order Hor 7&[7() o be cofrauons )
(+¢ =0
c=-/ 1/
(3] (b) Show that the following equation has at least one real solution:-

logy(z + 1) = V1 — 22,

Write the name of any theorem that you are using and explain why you can use th
for the above equation.

Lot £0x0) = Log, (wt1) = 3f1—>
/ oC/O)=Q72/—g/7—: o~ = <o
/() = L2535 = -0 = | >0

gﬂ’g/ﬂ’) s anbuuoms whee x> so Flx) v contracouns
/4 o e indernal [o)1T . Using Tnbermedinde Valio Thewrom
we  conclede M %77/?()::0 has ot /eUU‘%‘ she ireal
solutron .

at theorem



