MAS111 Convergence and Continuity

Sample of in-term test questions. In the test there are 10 questions. For further info, see the
course’s web page.

Some questions consist of three propositions, labeled 1), 2), 3), which are either True or
Fulse. The notation T, F,F in an answer means:
1) is True,

ete.

2) is False,

3) is False

1. True or false?

[a]
[c]

2. True or false?

3. True or false?

T,T, F
T,F F

VveeR z*>0
IreQst. r=r>+1
VweR ¢ #y—1

[b] T, F, F

[d] F,T,T el

VyeR y' >y’
JseQst. 62 =s+1

VyeR —9y2#2y+5
[b] T,T, F
[e]
[d] F, T, T

VyeN yP=y=—y=1
JyeRst y? < -1
Va€eZ a*<4=a<?2

[b] T,F, T

[d] F,T,T el

not in the list

not in the list

not in the list



4. True or false?
1) Va,b,ce R |a+b+c| <|a|+ b + ||
2 myeR st |zl |yl > |z —y
3) Ve,ye R |zt —y|<3 <= y—-3<zx<y+3

[a] 1,7, F b] T,F T
[e] not in the list
] T,FF [d] ET,T

9. True or false?
1) VaeN a?<4 < a<?2
2) VneZ n=n+1l=n=20
3) VreR 1?2 <2r? < r=0

[a] T,FF [b] T.T,T
[e] not in the list
] FT,T [d] T, T, F

6. True or false?
1) Vre Qe NSst. VmeZ mrbeZ
2) Vre RIbe Qs.t. rbe Q
3) Ve,y € Qz € Qs.t. x =yz
[a] FET [b] FT,T

[e] mnot in the list
€] T.7,F [d] T,F F

7. Let n € N. True or false?

) JJa+k?) =2

k=1 )
n 7l+
q 1
) Y-

k=0 1-gq

n 1 3_ 3n+1

=0 ’
[a] T, T, F [b] F, F, T
[c] F,F, F [d] FTT [e] not in the list
C ) , ’ ’



8. Let n € N. True or false?

1)

[e] mnot in the list

9. Let n € N. True or false?

o J[kr-k+1) =)’

k=1 .
1 n
2 <[ -
) Tle= (23]
k=1 k=1
3)  J]z2<2n
k=1
@) T,T,F [b] T F F
[e] not in the list
[c] T, FT [d] FFT
10. True or false?
1) lim a—i—n: a,b,e N
n—oo p +n b
2) i n”
im =
n—oo | -+ n?’
3) ) n n 1—n? 1
m — =
@) T,T,F [b] T,F, F
[e] mnot in the list
[c] F,F,T (d] F,T,T
11. True or false?
2
n
1) lim — =
n—oo 1 +n
2) li ! =0
noo 14 v/n
3) lim vn =
n—oon + 2



[a] T.T,F [b] T, F F

[e] not in the list
[c] FET [d] FT,T

12.  Compute

I 2 —3n3 N 1
) —Nn
e \ 1 +6n% 2

5 (1 . : [e] not in the list
[c] 3 [d] 3
13. Compute
. 1 /2n
. ()
: jo vl ! [e] not in the list
[c] 3 [d] 1
14.  Compute
o Va2t Vi
. 21 vl ’ [e] not in the list
[c] 3 [d] 1
15.  Compute
i 3 VR
noo i+ 2
i ;1 vl ’ [e] mot in the list
[c] B [d] 2



16.  Compute

lim ntl-vh
n—oo \/E
[a] -2 [b] 0 | |
1 [e] mot in the list
[c] 3 [d] 1

17.  Compute

li n2 I n
m —
n—oo \ 5 —3n 3

[a] 2 [b] 0
1 [e] not in the list
[c] 3 [d] 1
18.  Compute
lim n
n—00 1
n+ —7
n+—
n
[a] 2 [b] 0
1 [e] not in the list
[c] 5 [d] 1
19.  Compute
5 1 k
B > ( nk)
k=0
[a] -1 [b] 0
1 [e] not in the list
[c] = [d] 1



20.  Let (ay) be a real sequence. True or false?

1) (an) does not converge = (a,,) is not bounded
2) (an) converges = (1/ay,) converges
3) (a,) converges = (a2) converges

[a] T,FF [b] F F,T

[e] not in the list
] T,T,F [d] ET,T

21.  Let (ay) be a real sequence. True or false?

1) (a2) converges = (a,,) converges
2) (agn) converges = (a,,) converges
3) (ay) is not bounded = (1/a,,) converges
[a] T,7,F [b] T, F F
[e] mnot in the list
[c] ET,T [d] F,F, T

22.  Let (an) be a real sequence. True or false?

1) (an) converges = (agy) converges
2) (a,) converges = (a,, — a2) converges
3) (a,) does not converge => (a,, — a2) does not converge
[a] T,T F [b] T, F F
[e] mnot in the list
[c] F,F,T [d] F,T,T

23.  Let (ay,) and (b,) be real sequences. True or false?

1) (an + by) converges = (a,,) converges

2) (an) converges = (ay, + b,,) converges

3) (a,) and (b,) converge => (a,,b2) converges
[a] T.7T,F [b] F FT

[e] not in the list
[c] T,F, F [d] F,T,T



