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The sum of a rabonal number and an wrational number is

page 16

I ' Pl‘.“lﬂh '.(A||f'l_1 your conect 0f tlon)

may be a rational depends on the numbers

always an irrational number

always a ratonal number
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Identify the 1dentical sequences

hll".llf’l(‘.t-it- select your correct option )

st ={o)
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Answer | Pleas

e

(s,) 15 not bounded above

LT

(5,) 15 convergent
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If (s,) is bounded and nomincreasing, then

'1"'(\,] e {'|1‘II youns i fTect ¢ l'“t ni

lim s, = sup(s,)

L Bl S

lim s, = wnf(s,)

R0

—

(s, ) 1s divergent
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Telenor

— -

Which

of the following given sets is compact subset of 0

f({Please saloct your comrect option )

(1.3]
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S=2,9U(G.6)




30 RO 08% Il D
For the function f(x)'xsml. x # 0, which statement is true
X
page 87
o1 [ Pleaso Bty ; { aptlon )
Iirlr} J(x)=0 "

The funchon 1s not defined at x =

hm f(x) =1

=0

lim f(x) =0
- r= ¢
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\t

The value of x + lim 1z].
120+ &

th’i"li-'.n. seled

x-1
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el )

. 4 [ '3 1| ¥ i i N
For the precewue {ebned funchion fix : . the vaiue OF e
I r
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Ef(x)=logx and g(x)-lﬁ]nthcngofu
-X

g | Please select your cetrect option)

!

log —
I=x




7
e
|

The function g(x) = x” s s

Please salec! your comrect oplion |
y '

decreasing on [0, @)

B

mcreasmg on |0, @)

——— ' N —— ‘

having negatve values on |

undefined on [0, @
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—
1

The mverse of the gven fimction £ (x) = 2x + 4
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m_
!:_51 xlog x, has the following mdetermnate form




If f 1s differenhable at a local extreme pomnt .q,eD;. then

page 119
e | Please seloct youn
f‘l_xn:.ﬁl'l
c
J (%) =0 ¢
-
xovl:l
2
| J(xg) |<V
1
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EPad P npatnomof[a.b], then 7 u a refnement of P

"r"l';l“| T»u.- 11

Fhas exactly four pomnts

f every partition pomt of F

None of the given choices
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ot (Plaa slocty

ﬁ 1 also mtegrable on (4, 5)

p———————

/*g 15 also mtegrable on [a

None of the @ven choices

fg 15 anh-denvative of fand gon [a




If a function /is Riemam mtegrable on [z, 5], then it is

|i‘l'. a seli

¢
.,.1

differentiable on [2,5)

Riemann mtegrable on the any submterval of (4, 4]

Lipsclutz contmmous on [a, 5]
r @

None of the @ven choices
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f W fg)lx) and ( f/qg). for the functions J

Then f+ q. f — g. and fg are defined on D D 1.2

| q) \ | vV |

f —q) Vv i Vi |

|
i'j \. l - vV d i. \ 1 . 1
Thi quotient f/g is defined on (1,2| b
( r 3 l " -
|
l‘i) \
the last expression in 1s also defined for X ] 2, i1t I
f I r, ance [ and g 10t fined on X 2
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] 1"
Fin lim 1 lm (9 l
/ 1 2
If cis a constant., then lim [ c. and lim, I I'her
m (9 I lim 9 n
lim 9 nz
|‘ -" )
i
lim (2 ] m I lim 1 2 ] 5
I 2 I —#
I'herefor:
Y Im 9 )
I | !Ht: ] 3
AL ¢
lim (9 “Ux + 1 hm(9 re) lim(x + 1 53 15




Telenor 91.6K/s \ & = .ill97% mm 1:57 pm

r+1. = >0,
r—1. = <0;

Check the continuityof ¢(.1) = {

every open interval containing xrg = 0 also contains
points xy and x9 such that |g(xy) — g(x2)| is as close to 2 -

Therefore, limg_, 2, g(x) does not exist.




Telenor

Question 4

Discuss the continuity of f defined on [0, 2] hy
0<z<1,

fx) =14 ° sl
: r+1, 1<z<?2

ition: : If 0 < x. g < 1. then

: 5 5
flx) — f(xg)| = |x°—x5|=|r— x0||xr + X0
SN .2'! — ol <. € 1 T — _J'H‘ < £ .3

Hence, f is continnons at each xg in (0,1). If 1 < ., xg < 2. then

f(x)— f(xg)] = |(z+1)—(xo+1) =|r—x0

1 T —T0

Hence, f is continnons at each xg in (1, 2).
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Discuss the continnity of f(x)

Consider

so limg 0, f(x f(0). rg > 0 and £ > 0. then

\f(x) — f(xo)

so limg_,», f(x) = f(xg). Hence, f is continuous on [0, 00).
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the function

The function is continuous at all xg except xg =0

As r approaches () from either side, f(x) oscillates between —1 and 1 with ever-

increasing frequency, so neither lim,_,o, f(z) nor lim,_,o_ f(x) exists

- )

Therefore, the discontinuity of f at O isnot a jump discontinuity, and if p

then f is not plecewise continuous on any interval of the form

’-’,'J: 'f}},i ar
0, p)
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Removable discontinuity: Let f be defined on a deleted neighborhood of zj
and discontinuous (perhaps even undefined) at xy5. We say that f has a removable
discontinuity at xrg if hm,_,, f(r) exists

In this case, the function

f(x) if r € Dy and = # 19
glx)
lim,_, T = Zg,

1S continuous at Iy




Telenor

we define fog? and ¢ J7!

It r|_|—I[|'_"_' .]ll alr) =
1 I \n 1(x l

The domain of the given functions are

D, (0,oc) and D, r € R/ x # £1.

Since g(z) > 0if x € 1 1.1), the composite function f o g is defined on
1.1) by
. 1
I_f > g)lx) log
| — x°
.r) f
The function go f is defined on (0,1/e) l/e,e) U (e,o0) by

go f)lx) =




Telenor

the functions  f(r) = r, glr) ———. Chedck the ¢ ontinuity of fog

The function f is continuous for x > 0, and the function g is continuous

1'« X L 3 I

Since g(x) >0ifx < =3 or ~1 < x < 3, the composite function

(fog)lx)= \ _l
T 4

It is also continuous from the left at -3 and 3

i

18 continuous on 20, =3) U (—1,.
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Define Intermediate theorem?

Suppose that f is continuous on [a,b], f(a) # f(b), and u is between

f(a) and f(b). Then f(c) = p for some ¢ in (a,b).

Define Uniform Continuity?

A function f 18 url-_fur.'u.".'/ continuous on a subset S of its domain if for every € > ()

thereis ad > 0 such that

/

f(z) - f(z")] - whenever |[r—z|<dand z,2° €S
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Check the uniform continuity of the function  f(xr) = 2.

For the function f(x). we have
f(x) — f:.r’}! =2z —-I| <e i T —T| <€/

The function f(x) is uniformly continuous on (—o0, 00),
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- . D . . :
\ll'i\..'. llltl{ Ill" t'lll'«llllll f{lf} — _1'- ]“\ lllllt']lI]ll" i"’ll'll“l"'l"

011 [—l'. f'} fop any himte 7.

" A r '\ 2
glx) —g(x') = |z° — (z')°|

é /
=|r—T||r+2 2r|x — 1
=SL0)
' A il 1 !/ - Y B '
g{x) —g(r’)| <e 1 Iz —1'| <0 = o and —r<zr <r.
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Monotonic functions: A function f is nondecreasing on an interval I if
flxy) < f(xy) whenever x,

or nonincreasing on I if

f(ry) > f(x2) whenever z; and x9 arein I and x| < x5
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If fisnondecreasing, then lim, f(x)

bl

We first show that lim, ... f(x) = a

If M >« thereisan xgin (a,b) such that f(xg) < M. Since f 1s nondecreasing
flx) < Mifa <z <xy Therefore, if a = 0, then lim,_,,. f(x) = X
]l.(l . 0. let ‘)‘ = Y + '\'-'ll"l"’

Then a < f(r) < a

If a >0, this implies that fi ) - - a. Then

1S "llHi'\'.lll'lll to

which implies that f(a+)
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the function

The functions can be written as

flxr) =

_ flx) f(0)
im ————
r—+04 r ()
_ f(x)— f(O)
lim —m——
r—»l) o | ”
are different

'fll.l |

1) I

lin

does not exist thus, f is not differentiable at 0, even though it is continuous
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]
Calculate the derivative of h(x) =sin—, x #0.
I
It | | |
flr)=smr and glr)=-—, x#0,
I
t he :
hen h(x) = f(g(x))
1
sin — g == U
‘
-|l||
hi(x) = _f" glr))glr) :




Telenor

Wi

Solution

For the given function, we havi

i | 1 aderl L1V

r- sin
im J m
' |
m  fla | I
() 1nm
|
() f' (0 (0 ()

(|

s
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Differentiable function: A function f is differentiable on the closed interval |a, b
if f is differentiable on the open interval (a,.b) and f' (a) and f’ (b) both exist
Continuously differentiable We say that fis continuously differentiable on |a,b
if f is differentiable on [a,b], f’is continuous on (a,b)

!

fola) lim _f’i.."i

f (b)) = lim f'(x).
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Rolle’s T'heorem

Theorem: Suppose that f is continuous on the closed interval [a,b| and differen-
tiable on thi open interval IH.M. and .flu- - ,fJ::_ Then f“r" = () for some cin the

"Il"ll j]lT "["'.‘.I.l 1 A, fll

Since f is continuous on [a,b], f attains a maximum and a minimum value
on |a,bl. If these two extreme values are the same, then f is constant on (a.b), so
O for all x in (a.b)

If the extreme values differ, then at least one must be attained at some point ¢

in the open interval (a,b), and f'(c) =0
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The Mean Value Theorem

Theorem: Suppose that f is differentiable on [a,b|, f'(a) # f'(b), and p is between
f'(a) and f'(b). Then f'(¢) = p for some ¢ in (a.b).

Generalized Mean Value Theorem

Theorem: If f and g are continuous on the closed interval |a,b and differentiable
on the open interval (a.b). then
!/

i:} nlril _4}|t}|_.f-llr"u fh‘ flu'.i;; (C) IV"]‘ some ¢ in ‘”'h‘
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If fis continuous on the closed interval [a,b| and differentiable on the
open interval (a,b), then
f(b) - fla)

/
f \C) = = for some c 1n it.'.hi-
b (1

The function
hix) :"1 u:_fur f(b) fla)lx

is continuous on |a,b] and differentiable on (a,b)
Furthermore
hia) hlhl };_fI{H }"!If!,

Therefore, Rolle's theorem il:l]'lll's that h'(c) 0 for some ¢ in (a,b)

Since hrlr‘] = |b a _f"ft'l _[l.h:- _’llf:‘j,

-
o4l

l196% Emm 2:01 pm




Telenor 7.1K/s & = .ll96% = 2:01 pm

Lipschitz Continuity
A function that satisfies inequality

flx) -~ fi r') Mlz~-2'l. z.2' € (ab).

for all z and ' in an interval, where M > 0 is some real number is said to satisfy a

[,-‘,';w'h-f' condition 011 Tll" l]l'f"["\‘itl
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If fis bounded on |a,b] and P = {xg, x, r,t is a partition of

M; = Sup f(x)

| I I

The upper sum of f over P is

and the upper integral of f over, |a,b|, denoted by

/ f(r)dr,

is the infimum of all upper sums.
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Give an example of a function which is continuous but not Lipchitz continuous.

Example: The function f(x) / |x| is continuous at x = (0, but not Lipschits

continuous at r = ().
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"u} 1§ a I);lI'IiIinu

A[Alu- ."rm'."} SUmn Hf f ovey [’ i-.

n

s(P) = E m;j(zr; — xj-1),

=1

and the lower integral of f over [a,b|, denoted by

b
/ flx)dzx,
o 0

1s the supremum of all lower sums.
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- 0 if z is irrational, .
= { l if £ 1s rational. Find / flr)da

Hence
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i 0 if xrisirrational, )
Jlx) Find flxr)da
1 if xrisrational, Ja

Let }' {.f‘.,‘ r ..J',‘} be a ;l.1]|’|l’ n u‘h Since every terval contains

yoth rational and irrational numbers

Hence
s(P) S0 (zj—zi-1)=0

Since all lower sums equal 0, from definition we have
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S ! P I
W p1
S(1 S(F S(F 2 I
I I s(P [r||P
I I P=] '
I I S(P S(f
S s(P S(1 , I S(F Ih I
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S ! P I
W p1
S(1 S(F S(F 2 I
I I s(P [r||P
I I P=] '
I I S(P S(f
S s(P S(F , I S(F Ih I
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.... n b 1
| P ! ! . din f
I U sup [
I I
H-IL
S(P) -~s(P)=Y (f f
Sin i) r P f f ()
S(P) — s(P PIS (4 f(3
P 0 fla
The
S(P s( P f f f
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ther 1 |a,(
Let P | b
]| n n | 1 i | h
f \I 1] f
ni
Ihe
S(FP ! \‘
Qi § I 1 1 b 1 () ) D=
at
y
l nd y If || P ), tl ) an«
S(P P) < - S
0 —
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Det ermine whether the function f(x) =1+ x is integrable on [a, b]’

f(r) =sinx and g(r)

t hen
i ]
h(ix) = f(g(x)) = sin —,
T

, , 2
hilr) = f(g(x))glxr) = ({‘ll.‘*\ —) (
r .
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If fisintegrable on |a,b] and @ < a; < by < b, then f is integrable on [ay, by].

Thus, P ={z,.x,41,...,24} is a partition of [a;,by| over which the upper
and lower sums of f satisfy
S(P) - s(P) <

Therefore, f is integrable on [ay, by]

If fis integrable on [a,b] and @ < a; < by < b, then f is integrable on [a;,by].
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bk

If /is integrable on [¢,5)and a $c <5, then the function 7 defined by #(x) -fj(:)d:. then which
statement is true

Page 155

] t K ‘Jii‘\l‘ iy :
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If f(x)=¢", then f"'(x) =

page 131
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Page 161
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Byputting x =sinf, in 1-2x" =
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s82 0

= |
u _f(.!)-l-'—s Jthen lum f(x) = —_. -

X LX) —

Pare 92

|
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. Ne:26 ol 10

If f 1s a differentable funcbon at a local extreme point x, then f'(x,) =

Page 1195 |

l l does not exast
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Question Ne : /7 of 11

Upper sum of f over P = | =

Page 139
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Identify the anti-derivative of the function f(x) = x° +sin x

‘ (..l [‘-\A)——.q- LU A
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Question No : 79 ol 11

i
X

For the functon F(x) = J:j(:)dt - rk
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<
FOHhcﬁ.mcﬁon f(x).{x OSX ]

which statement 15 true?
2 1€x5d




