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SETS OF NUBERS
6 Marks (1 each)

Use the graph of f(z)to answer the following questions (if any)

1. 1111;1 f(x)

2. lim f(x)

x—(

3. 2f(-2) + 3lim /@)

Sr+1
4. Find all vertical asymptotes of f (if any).

5. Find all horizontal asymptotes of f (if any).

6. Discuss the continuity of f on its domain.

Solution:

1) lim f(x) =1, limf(x) =—-1 so lim f(x) D.N.E
x—3t x—3 x—-3

2) lim f(x) =2, limf(x) =2 so limf(x) =2

= = =0
5x+1/ 52)+1 10+1

x-2+t

lim f(x)
SPMECARY. L.

lim (f(x))= xl*igl_f(X)= O -0 so lim(f(x))= 0

x—-2~ \5x+1 5(2)+1 10+1 x—2 \5x+1
26(=2) + 3 Tim [ L0 = 2(1) + 3(0) = 2
x-2\5x+1

4 YV.Aare x= -1 ,x=1
S5)HA are y=1 and y=2

5) f(x) is discotinuous at x = 3 onits domain
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4 Marks (2 each)
Use the definition of limit to show the following:
1. lim(1-2z)=5 2. m}l_ V2z =3 =0
Solution:
1-forany €>0 theris 6>0
Suchthat 0< [x+2|<0 then |1—-2x—-5|<c¢
|-2x — 4| < €
|-2(x+2)| < ¢
2lx + 2| < €
x+2] <=
x —_—
2
£
for agiven € > 0 we can choose 6 = 2
Therefore by the definition of limit lim2 1-2x=5
x—>—
2) forany £€>0 theris 6>0
Such that 3;< x<3;+6 then |V2x—-3-0|=|V2x-3|<e¢
3 3 3
5<x<7+6 mm) 0< x—-7<6 mmpO0< 2x—-3<28
V2x —3 < V28 ™= by choosing V26 = ¢
£2
26=¢? mm) §= >
£2
for agiven &> 0 there exist 6 > 0we can choose 6 = >
Therefore by the definition of limit lil}l+ V2x—3=0
X
-—————————————————————————————(—‘-§~\— ——————————————————————————————
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Question 3 8 Marks (2 each)

A. Find all horizontal asymptotes for the following functions (if any)
2r -1 T

L Je)= NI + 4z — 2 2 flo)= 9-z2°

B. Find all vertical asymptotes for the following functions (if any)

Tz -4
1. f(x =b111.?? - N = Tﬂ‘
(%) x 2 f@) r? =2z
2x—1
A:l: X) =
f( ) VOxZ+4x — x
Solution:
lim x(z_%) lim x(z_%)
X=oo /x2(9+%) - x X=me /x2(9+;) - X
— Jim 2% T G2
X290 x| 9+% - x 12790 x| 9t - x
1 1
x(2--) x(2--)
= lim = = lim X
X2 x 9+% - X X2=% _x 9+; - X
1 1
x(2 — =) x(2 — =)
x—00 X—00
x([9+2 — 1) x(- ]9+ 2 1)
B 2 _2_ 1 . 2 _2_ 1
V9 -1 2 T V9 -1 -4 2
So y=1 , y=—-- are H A

2: f(x)=b Df: 9—x%> 0 mmp x* <9

x| <3 —3 <x < 3~Df= (—3,3)s0 f(x) hasnot H.A
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B:1- f(x)=22 zeroes of denominatoris : x=0

X

lim 2% =1, 1lim 2 =1 so lim22* =1

x-0t X x-0- X x>0 X

so f(x)has not V.A

2— f(x) = xlzl zeroes of denominatoris : x*—2x =0

x(x—2)=0mmpx=0 , x=2

at x=0

i x|x|—4_—4—_ i x|x|—4_—4_

St xZ_2x 0 O i xr_2x 0 7

at x = 2

. x|x|—4_l_ x2—4_1_ (x//Z)(x+2)_ 4_2

e 2 Zox T A X Z2x T A x(x/ZZ) 2

. x|x|—4_l_ x2—4_1_ (x—2)(x+2) 4

2 Z2x T A X2 —2x aoe x(x—2) 2
B s

Find the value of @ and b such that:

lim 2= €050 C({S(bm) =8
x—0 T

. . 0
f(x)is indeterminate form o, S0 numerator can be zero at

x=0soa—cos0=0mmpa—-1=0 soa=1 \\31:\

. 1-cosbx 1+4cosbx . 1-cos’ b x . sin2bx g

lim 5 . = > = 5

x—0 X 1+cos b x x—0 x“(1+cos b x) x—0 x4(1+cos b x)

’ sin® b x ’ 1 ’ sinbx_, 1 2 1

im——— .lim = lim L == . =

x-0 X2 x-01+cosbx x-0 ( X ) 2 2

p?.l=8 ) 216 mE)p=— +4
______——________—-________—___(—--~r ______________________________
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20 Marks (2 each)

Find the following limits (if exists)
Lot -l . +2)° -8
1 lim = 2. hm(m—)
r—==19p 4+ ] z—0 T
] . 1 2
3. lim(Wz® +2 —2) 4. lim —— —
T =1 | =1 172 -1
. xr — ) .
5. lim 6. lim 2r+sinz
=3 ‘x — 3‘ r—>® 4 +1
1 —sin*(% — 1) .1 1 _
7. lim 2 8. lim| —| ——-1
(1" 3;}’_’.‘ =0z \J'_L +
; z —4 . T
9. limcos 10. lim -
a2 T+l 2=0 tan(2x) + sin(3z)

2 2
. x“-1 -1~ -1 1-1 0
x——-12x+1 2-H+1 -2+1 -1

. (x+2)3-8 ) 0
2) lim &2 8 (indeterminate form -)
x—0 x 0

Il
=)

3_ _ 2
lim (x+2)°-8 — lim (x+2-2)((x+2)“+2(x+2)+4)

x—0 X x—0 X

lin(}(x+2)2+2(x+2)+4= 22+4+4=12
X—

3) limVx?+2 —x (o — ®)indeterminate form

X—C0

. VxZ+2+x . x242-x2 . 2
limvx2+2 —x. ——— = lim —/—— =lim ——=0

X—00 VxZ+2+x x—00  xZ4+2+4x x>0 x2+2+4x
4 l ( 1 . 2 )_ i (x+1 2) . i 0
) lim\y—1 7 2= Gay) = lim = indeterminate form g

lim 7—’(/1 lim — =~
x-»1 (xA1)(x+1) a x-1 x+1 a 2

-3 . )
5) lim—x 3 indeterminate form
-3 Ix — 3|

. x—3 .. x-3 =1
lim == lim ;5
x—3 x—3 x—3
. — 3 - 1 .. —— D.N.E
,fi'él k=31~ Jim -3 SO !clf?} Ix — 3|
——————————————————————————————(v-gw\— ——————————————————————————————
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6 I 2x + sinx Cind 00)
1m indeterminate form —
X—00 4x + 1 / 0
. . sinx
sinx llm
= lim x xoe X
X—00 4+% —1 < sinx<1
1 sinx 1
_2+0 1 —— < < -
4+0 2 X X X
. 1 1
lim——=0, lim —=0
X— 00 X x—oo X

so by using sandwich theorem

. sinx
lim =
X—00 X
—ein2(™_ 27_ 3
. \,1 sin®(;=%) N Al G0 . cos(;-x) . sinx 1
7) lim = lim ——— =1lim li =
x—0" 3x x—0" 3x x—-07" X x—0t 3x 3

o tng [+ (o= )] e e (-t S S5
—lim 1-1-x . —x -1 1

im = lim = —
x—0 x\/1+x(1+\/1+x) x—0 xV1+x(1+V1+x) x—0 V1+x(1+V1+x) 2

x—2

10) li
)xl_)n; tan(2x) + sin(3x)

(indeterminate form -)

; . L

xl_I)I(l) tan(2x)+sin(3x) o ll_l)f(l) ta"(zx)+5i"(3x) " 243 5
______________________________ --7~_____________________.._________
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A. Discuss the continuity of the function f(x) = cos(z” +1).

r+1
r+3

= 3 has at least a real solution.

B. Use the Intermediate Value Theorem to prove that the equation

C. Find the constants @ and b such that the function

r+4

r+b’

flz)=3a+b, z=0

sin(2r)
3z

z>0

r<0

is continuous on R.

A) note that f(x) = h(g(x)) where g(x) = x*+1
and h(x) =cos x since both hand g are continuous on R so

f(x) = cos( x* +1) is continuous On R

B) rewrite the equation —————-3=0
x + 3

x> +1-3x-9 x>-3x-8
x + 3 - x+ 3

so f(x) = so D= R—{-3}

let g(x) = x°>—3x — 8 is apolynomial so it is continuous on R

let h(x) = x+ 3 is apolynomial so it is continuous on R

so f(x) = % is continuous on R — {—3} = (—o,—3) U (—3, )

1-3-8
by trail and 1)= —— = -2.5
y trail and error f(1) 153

32—-6-—8
and f(2) = = = 3.6 and we note that

f(x)iscontinuouson [1,2] € (—3,x) since—2.5<0<3.6

so by Using intermediate value theorem there is at least one
number of ¢ € [1,2] suchthat f(c) =0

so the equation has at least one real solution
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C) f(x)continuous onR so it is continuous at x =0 so
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