Calculus 1, Practise Course

4th week

I. Evaluating limits graphically

1. Sketch the graph of f and use it to make a conjecture about the value of f(a),
lim, o f(x), im, .y f(x), and lim, . f(z).

(a)

r—1, ifzx>2’

f(x>:{3—x, if v <2 49

(b)
{352—1—1, if o < —1

= :—1
UC itr>—1" "
()
Vv, if x <4
f(z) =1 3, ifr=4, a=4

r+1, ifz>4

2. For any real number x, the greatest integer function or floor function' |x] is the

greatest integer less than or equal to x. Sketch its graph and give the following
limits.

(@) im,, ¢ |z|, im, 1y |x], lim, o |2], lim, o |z]

loreatest integer function = alsé egész fiiggvény, floor =padlé



(b) limg 13- [x], limy 3¢ (2], iy o7 |2, limg o7y 7]

3. For any real number z, the smallest integer function or ceiling function® [z is the
smallest integer greater than or equal to x. Sketch its graph and give the following
limits.

(a) im,, 1 [z], im,, 1y [2], lim, o [z], lim, o [2]
(b) lim,, 13- [x], limy 134 [2], iy o7 [2], limg o7, [7]

4. Suppose f is an even function, with lim, o, f(z) = 5 and lim, 5 f(z) = 8.
Evaluate the following limits.

(a) lim, oy f()
(b) lim,, o f(x)

5. Suppose f is an odd function, with lim, .oy f(x) = 5 and lim, ,»_ f(x) = 8.

Evaluate the following limits.
(a) limg oy f()
(b) limzﬁ,g, f(l’)

II. Techniques for computing limits
1. Evaluate the following limits or state that they do not exist.

x2—4z—1
3z—1

hmac—>4
2 —Tx+12
r—3

422-100
x—5

2_16

)

)

)

)
(e) lim, 4 5=
(f)

)

)

)

)

1il’nz—)ﬁi

hmm%S

z2—2x-3

z—3
(z—b)0—2+b
xz—b
(z+b)7+(z+b)*°
4(xz+Db)
(2x—1)2—-9
z+1

Vz—3
z—9

hma:—)S
hma:—)b
hmx—)—b
hmz%fl

hm:c—)Q

Zsmallest integer function = fels§ egész fiiggvény, ceiling = mennyezet
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x a’
(q) limj_ @
(r) lim, 4 i_f
(5) lim, 3 iz T
() lim,_, YIO==9=1
(u) limg s (ﬁ - xQEQI)
(v) lim, 4 ﬁé_g

2. Evaluate the following limits with the help of trigonometric identities.

sinx

: l—coszx
(b) hmZ%O cos? x—1

l—coszx

(C) hmx_m cos? x—3 cos +2

3. *3 Calculate the following limits.
Hint: Use the factorization formula

" — q" = (ZL‘ _ CL)({En_l +axn—2 +a2xn—3 4o +an—2x+an—1)‘

(a) limg o xIIgQ
(b) limy,_,; 2=
(c¢) lim,_, f;fll
() lim,,; Y21
) Timy g 202

. n__mn . o, . .
f) lim, . ©=%, n is a positive integer

3%. more challanging tasks



4. *** Find the following limits.

(14z)°—1-5z
2425

li Vitr—V1+z2
Mz—0 A1

4#k. problems for brave hearted



