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Assume that the size of the int data type is 32 bits.

fRs& int ERHRENRER 32 it

The following code is added to the beginning of all C++ programs.

TEFRE C++ IZFAVIRERMNALLTIZZUES :

C++

#tinclude
#include
#include
#tinclude
t#tinclude
#include
#include
#tinclude
#include
#include
#tinclude
t#tinclude
#include

<algorithm>
<array>
<cmath>
<cstdlib>
<deque>
<forward_list>
<iostream>
<list>
<queue>
<stack>
<string>
<utility>
<vector>

using namespace std;

Total Marks 145



# Questions  Total Marks

- kvl M . \pB (=] =5 \
Section A EBEH  Multiple Choice ZIREER BEY 1S
5 5
" For each question, choose the most appropriate answer and mark the corresponding box (A, B, C, or D) on

the answer sheet.
s TSERE—(ARESHNER  ARIBTERHENER (A~BC E D) EHiF-
= One mark for each correct answer. No marks will be deducted for wrong answers.

EFHE—7 > ZHEAND -

1 What is the output of the following program?
NTFREFNEHEME?
C++

int main() {

int x = 7;
if (x > 4)
X /= 2;
if (x > 3)
X -= 2;
cout << Xx;

}

A 1

B 1.5

c 2

D 3



7 What is the output of the following program?
UTRFREHEME ?

C++
queue<int> Q;
stack<int> S;
int main() {
int num[5] = {2, 1, O, 2, 1};
for (int i = 0; i < 5; ++i) {
Q.push(num[i]);
S.push(num[i]);
}
for (int i = 0; i < 5; ++i) {
if (Q.front() >= S.top()) {
cout << Q.front() << " ';
Q.pop();
} else {
cout << S.top() << " ';
S.pop();

A 121280
B 2112690
cC 21210
D 221180

3 What s the output of the following program?
> QY £35Skl bt 30
C++
int x = 3, y = 2;
void Swap() {
X =Y,
y =X
}
int main() {
Swap();

Swap();
cout << X <<

<LY;

A 22
B 23
c 32
D 33



4 What is the output of the following program?
UTRFREHEME ?
C++
int main() {
int x = 12;
for (int i = 0; 1 < 3; ++i)
++X;
X /= 2;
cout << X;

2.375

5 What is the output of the following program?
UTEFN@mERAE?

C++

int main() {
string arr[] = {"a", "ad", "aca", "ab"};
sort(arr, arr + 4);
cout << arr[3];

}
A a
B ad
C aca
D ab



# Questions  Total Marks

Section B ZEF  Short Questions %2 & &8 BEH %5

6 A-F 9

= The blanks are labeled from A to F. Please fill in the blanks on the answer sheet.
THRERD GRS A E F > FAESEAHERNAGE EEE -

= Answers must be in C++.
WAZRTEF C++ EE ©

= You can write only one character in each box on the answer sheet.
EREMR EBE)VBRE E—EFF o

= Answers must not exceed the designated number of boxes.

ERREFFZIAERMEV)VEHE -

-

1 Caesar Cipher is an encryption method which requires shifting the character forward or backward. For
example, after shifting TWGSS forward by 1 unit, we will get UXHTT . Note that after shifting Z forward by 1
unit, we will get A. For example, after shifting DAILY forward by 3 units, we will get GDLOB.

HUHINE (Caesar Cipher) B—RERERFumAINEERBMUNMETE © FIUNKE TWGSS MATFEIL 1
BB » FFWFSE UXHTT  BEFERRIZ > & Z AriBL 1 EEUE - HFIHFSE A - FIEE
DAILY MRiFAL 3 BB {1k - BfIH§4SEl GDLOB o

Given that s is a string which consists only of capital letters and f is the forward shift unit where 0 < f < 26,
complete the function Encryption() so that it returns the correct encrypted text.
B s HA—EERATFEERNTFE > T f ARBANEN > HP 0 < f < 26 ° 55T
Encryption() - fEHAEEEERNMEXF
C++
string Encryption(int f, string s) {
for (int i = 0; i < s.size(); ++i) {

s[i] += f;
if (s[i] > 'Z")
A 5
}
return s;
}
Answer &2 A 1.5 marks 77




TWGSS Ol Team

7 What is the output of the following program?

UTiEFrEmb R ?

C++

int main() {
string s
char c =

int sum =
for (int i = 0; i < s.size(); ++i) {
sum += s[i] - c;

C =

}

cout << sum;

}

‘a's
9;

s[il];

Sl 2
Answer &2

"bcab";

1.5 marks 73

3 What is the output of the following program?

WTFREFRNEHEME?

C++

int main() {

string a = "long long", b = "long", ¢ = "int", d
int ans = ©;

if (a
ans
if (a
ans
if (a
ans

cout << ans;

}

>=

]
Answer &3&

b)
1;
c)
2;
d)
4;

1.5 marks 73
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4 Given that 1 < a,b < 5, how many pair(s) (a, b) are there such that the following function returns 0?

HWE1<a,b<5>BZVEH (a,b) BETTIREEEH07?

C++

int func(int a, int b) {
return a % b;

}

<3

Answer &

.
ES

1.5 marks 77
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5 Complete the following program such that it outputs 3469 .

SERIA N2 EE L 3469 ©

C++
int main() {
int x = 3;
for (int 1 = 90; i < 4; ++i) {
cout << Xx;
X += E 3

}
}

s

Answer & E 1.5 marks 77

6 Whatis the output of the following program?
UTiEFrEmb R ?
C++

int main() {

int cnt = 0;
for (int i = 1; i <= 10000; ++i) {
int fac = 0;

for (int j = 1; j
if (i % j == 0)
++fac;
if (fac & 1)
++cnt;

<= 1i; ++3j)

}

cout << cnt;

}

Answer &Z F 1.5 marks 77




# Questions  Total Marks

Section C A%  Long Questions RIEF & gEH
2 G-3 6

= The blanks are labeled from G to J. Please fill in the blanks on the answer sheet.
TIBRERDGRA 6 E R E RN I EEEE o

= Answers must be in C++.
WAZRTEF C++ EE ©

= You can write only one character in each box on the answer sheet.
EREMR EBE)VBRE E—EFF o

= Answers must not exceed the designated number of boxes.

ERREFFZIAERMEV)VEHE -

-

1 A“simple condition” consists of two positive integers separated by a comparison operator ( =, < or >). It
evaluates to either true or false. For example, the simple conditions 1<3 and 68=68 are true, while 2=5
and 2>3 are false.

—@ TSEGRG) AMEEEBUNR—ESRMENLEEERF (= < 5 >) FrdEmK - HERE
RAHEDR - I > HEMRM 1<3 7 68=68 MERAE > M 2=5 M 2>3 KERBIZMR o

How many possible integer values of z will make the conditions <7, £>2 and >0 all true at the same

time?

AMHEZMERTRENEH ¢ B > 8638 =<7 ~ 2>2 Ml x>0 BLEREFRRMNL (BARH) 2

Answer &2 G 1 mark 53

Now, consider a simple condition where both of the numbers have the same number of digits. The number
on the left side and the number on the right side of the comparison operator are stored in string [ and string
r respectively. Its comparison operator is stored in a character s. The function f() determines whether the

condition is true. Complete the following program so that it returns the correct result.

B TRE—EMEHFHNUE (RE) HENEGEEY - LEERNEANSFRZERINEF S5
EERTH I NFE - o MELLREREFIRERFET s 7 o R £f() SHEZBEGRGES

H o sR5eh YRR » EEEEBRIERATER

C++
bool f(string 1, string r, char s) {
for (int i = 9; i < l.size(); ++i)
if (1[i] > r[i])

return H1 ;
else if (1[i] < r[i])
return H2 5
return H3 ;
}
Answer &2 H1 H2 H3 2.5 marks 77




The score of a student in a subject is the product of the weight of that subject and the student's raw mark in
that subject. The total score of a student is calculated by adding up the score from each subject.
BEARERNBNES B ENEERSEEZE BNRGEDBHFE - BENRDRIZHESER
BEE DAt EMIS ©

Suppose there are two subjects, which have weights of 6 and 8 respectively. If Hoki has raw marks of 10 in
the first subject and 5 in the second subject, what is his total score?

BEREMERE > HEEDFI% 6 8 o Y1R Hoki EE—HRMRIGHES 10 £ » EE_HNRESD
A5 0 EEtEE RS ?

Answer &2 I 1 mark 53

Given that there are N subjects, let the weight of the i*" subject and the raw mark of Hoki in the i*® subject
be W; and S; respectively. The function g() calculates the total score of Hoki. Complete the program
below so that it returns the correct total score of Hoki.
BHMHE N ERE > 25 i BERBENEEURHKTES i BRI BEMNERBSESBA W, M S, - R
g() MF5T8 Hoki B 5)  5B5eAl FAMAZTL > EEAEF[OIIEFERY Hoki BI%ESY o

C++

int g(int N, vector<int> W, vector<int> S) {
int total = 0;
for (int i = 0; i < N; ++i)

total += J 5
return total;
¥
Answer &Z J 1.5 marks 77




