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Mathematics Chapter 5
Limits and Continuity
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Question # 1

Evaluate each of the following limits:

@ lim 22
x—+o00 X—3

Solution:
ox+1
lim
x>+oox — 3

Dividing by highest power of x

x+ 1 x 1
TR S S L
x—1>r-|poox—3_x—l>l-l¥loox—3_x—1>r-lpoo£_§
X X X
1 1
oA+ Las 140
= lim —= — =1
X—>4+00 3 3 1—0
1——V———
X + 00
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(b) lim 222
x—>+o0o x+1

Solution:
- 2x% -5
lim ———
x—+0 x + 1
Dividing by highest power of x?

225, 5 ., 6
= lim x? x? x2= lim x2= Froo” =2_0=E
X—+00 £+i x—>+001+i 1 + 1 0+0 0
x2 x2 X xz -+ 00 -|—OO2
= 400
. V1+x2
(c) lim
x—+oo 3—X
Solution:
YA
lim ———

x—+00 3—x
Dividing by highest power of x

1 x? 1 1
VI+x2 2ty 2Tl 7o+l

= Ay AN T3 xRS )

21

T3
X +o00

X

X
__1_
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(d lim V1+x?-—x

X—+ 00
Solution:

Applying Rationalization

V1+x2+x
lim +14+x%2—xX
X—>+00 V1+x2+x

. \/1+x2—xxv1+x2+x
= lim
x—+00 1 V1+x2 +x

(V1+ xz)z — x?2

= lim
x>t 14 x2 4 x
14+ x% — x?
= lim
x>t N1 4 x24 x
1
1 —
= lim = lim X
X0t A1 +x2 4 x X% |1 x2 x
x%  x2 x
1 1
= lim
X—+ 00
/ 2+1+1 /—+1+1
\/0+1 1_1_
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Question # 2

Evaluate each of the following limits:

(@ lim V1+x?—x

X——00
Solution:
Applying Rationalization

V14+x2+x
lim v1+x2—xxX
X==00 V14 x2 +x

. \/1+x2—xx\/1+x2+x
= lim
x=co 1 Vi x? #x

2
. (V1 +a2) — x?
1m
xo=0 N1 4x? +x

. 1+ x? — x?
= lim
xo— T+ x2 4 X
. 1
Xo—0 A1 4 x2 +x x0T ’1 x2 x
X X X

1
X

= lim

1
— — 3
/F+1+1 /$+1+1
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B 0 B 0 _ 0
vo+1+1 1
3
X—X
(b) lim -
x—>—o0o0 2Xx°+1
Solution:
x—x> X3 x3 _ . 2
x1—1>moo 2x2 1 _xl—l>r—noo 2x2 1 _xl—l>r—noo z i
T3 x %3
_1
(—00)2 0—-1 1
= = —— = —00
2 n 1 0+0 0
—00 (_00)3
©) lim 2=
x——00 V2+x2
Solution:
1 1
lim XL X _ _x
x—1>moo 1/2 + x2 x—1>moo x—l>moo
3__
—00

RISING STAR ACADEMY +92-331-4097486 Page 14




