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For each computation of limits in this test, if the limit does not
exist, indicate whether it diverges to —oco or +oco.



1. Each part of this question is worth 1 mark.

(a) (1 pt) Compute
2+ 7
m ———
r——3 |{L' —+ 1|
Solution. As z — —3, the numerator converges to (—3)% + 7 = 16,

while the denominator converges to | — 3+ 1| = | — 2| = 2. So, the
limit equals 8.

(b) (1 pt) Compute
. 322 -2
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Solution. We compute
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2. Each part of this question is worth 2 marks. You have to show all
your work in order to get credit.

(a) (2 pt) Compute

Solution. As x — 17, we have that 1 — z is positive and so,
V(@ —1)2=/(1-2)2=1-2x. Thus we get

. (x—1)2 . 1—=z . -1 1
lm Y——=lm ——— = lim —— =——.
z—1- a2 -1 a=1- (=1 (z+1) es1-ax+1 2

(b) (2 pt) Compute

lim 2 — Va2 +2x

r—r—00

Solution. As x — —oo, we have a limit type of “—oco — o0”; so, the
above limit does not exist and it diverges to —oo.




3. This question is worth 4 marks. You have to show all your work in
order to get credit.

Find the two real numbers a and b such that lim,_,» f(x) exists for

dfoar=6 i g <2
fa)=q =
3+bx if x>2.

Solution.

First of all, the limit exists if

lim f(z) = lim f(x).

T2~ r—2%1

z2—az—6

r—2
the numerator also to converge to 0, i.e., lim, ,o- 22 —ax — 6 = 0 and
80,4 —2a—6=0,i.e., a=—1. With this value a = —1, we have

Since the denominator of

converges to 0 as x — 2, then we need

lim f(x)
T2~
2
~ )
= lim rhe=6 lim E+3)=2) = lim (z+3) =5.
T2~ r—2 T2~ r—2 T2~

So, we require lim,_,»+ f(2) = 5. Then, we see

lim f(zr) = lim 3+ bx =3+ 2b.
z—2+1

z—21

Thus, 3 + 2b = 5, therefore b = 1.



1. Each part of this question is worth 1 mark.

(a) (1 pt) Compute

, 3
A T
Solution.
lim —— = i — -3 _3
e==1\Tg3 + 11 ==-1/7(-1)3 +11 V4 2

(b) (1 pt) Compute
t* + 4t
im ———
t——oo Hit2 +1

Solution. We compute

t2+4t71, 2(1+4/t) . 1+4/t 1

500 52 £ 1 toome 2(5+ 1/12)  t5-w 5+ 1/£2 5



2. Each part of this question is worth 2 marks. You have to show all
your work in order to get credit.

(a) (2 pt) Compute
1 — =
a1t 22+ 2 — 2
Solution. As z — 1%, we have that x — 1 is positive and so,
|l — 2| =]z — 1] =2 — 1. Thus we get

[1— x| ) x—1 ) 1 1

i LN
e otz 4+2 3

——— = lim
a1t 224+ -2 a1t (x—1)(x+2)
(b) (2 pt) Compute
lim 2?4z
rT——00
Solution. As z — —oo, we have a limit type of “oo — 00”, however
if we factor out the leading term, we have

1
lim z°+2z= lim 22 <1+) =00
T——00 T——00 x

for (1+%)—>1andx2—>ooasac—>—oo.



3. This question is worth 4 marks. You have to show all your work in
order to get credit.

Find the two real numbers a and b such that lim,_, o f(z) exists for

2 +ax—4

—_— <=2
—2? + bz, > —2

Solution.

First of all, the limit exists if

lim f@) = lim f(2).

r——21

. 2 —
For the fraction Z—toz—4
r+2

, the denominator converges to 0 as z — —2, then
we need the numerator also to converge to 0, i.e., lim,_, - 224+azx—4 =0

and so, (—2)% — 2a — 4 =0, i.e., a = 0. With this value a = 0, we have

lim f(z)
r——2"
. 2 + ax — 22 x? —22
lim
T——2" x+ 2

im

z——2— T+ 2

~ lim (z+2)(z—2)
r——2— T + 2

lm z—2=-2—-2=—4.

r——2"

So, we require lim,_, o+ f(z) = —4. Then, we see

li = 1
A S =

—2? 4 b =—-4-2b
Therefore b = 0.



1. Each part of this question is worth 1 mark.

(a) (1 pt) Compute

2 — 10
im
r—2 |{L' — 5|
Solution. As z — 2, the numerator converges to (2)2 — 10 = —6,
while the denominator converges to |2 — 5| = | — 3] = 3. So, the

limit equals —2.

(b) (1 pt) Compute
222 — 5

m — 2
oo 322 — 37 — 2

Solution. We compute

222 — 5 9 5
222 — 2 _a?
lim $75 = lim oz = lim e =
e—too 32 —3x —2  a—otoo 322 -3 -2  aoto, 3 2
2 x
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2. Each part of this question is worth 2 marks. You have to show all
your work in order to get credit.

(a) (2 pt) Compute
. (x+2)2
1 y=Ta
z~>11;r12* 72 —4

Solution. As z — —27, we have that x 4+ 2 is negative and so,
V(+2)2=/(—2—2)2 = —z — 2. Thus we get

i (x +2)? I —x—2 I -1 1
im Y—~—= lim —— = lim =-.
a——2- 22 —4 s——2- (r+2)(x —2) an—2-z-2 4

(b) (2 pt) Compute

lim 2z — V2?2 — 3z

Tr—r—00

Solution. As x — —oo, we have a limit type of “—oco — o0”; so, the
above limit does not exist since it diverges to —oo.



3. This question is worth 4 marks. You have to show all your work in

order to get credit.
Find the two real numbers a and b such that lim,_,; f(x) exists for

2
—ar—6
L T P

fay={ w1
3+ bz if x>1.
Solution.
First of all, the limit exists if
li =1
L fle) = lim, fz)

Since the denominator converges to 0 as x — 1, then we need the nu-
merator also to converge to 0, i.e., lim, ,;- 22 —az —6 = 0 and so,

1—a—6=0,i.e., a=—5. With this value a = —5, we have
lim f(z)
r—1—
2
— -1
= lim Z o =6 lim z+6)w=1) = lim (z4+6)="7.
z—1— z—1 z—1— rz—1 z—1—

So, we require lim,_,;+ f(z) = 7. Then, we see
lim f(z)= lim 34+bx=3+0b.
rz—1t rz—1t

Thus, 3 + b =7, therefore b = 4.



