
2017학년도 수학성취도 측정시험
(2017학년도수시, 정시모집합격자대상)

2017년 2월 14일, 고사시간 90분

• 1번부터 11번까지는단답형이고, 12번부터 16번까지는서술형입니다.

• 답안지는깨끗한글씨로바르게작성하되, 단답형은답만쓰고, 서술형은풀이과정과답을명시

하시오.

• 총배점은 100점이고, 각문항의배점은, 기본문제(1-6번)각 3점, 발전문제(7-13번)각 7점, 심

화문제(14번-16번)각 11점입니다.

2017년 1번 두다항식 x3 − 4x2 + 3x, 2x4 − 5x3 − 3x2의최대공약수는 이다.

[풀이] 두다항식을인수분해하면각각 x(x− 1)(x− 3), x2(x− 3)(2x+ 1)이므로최대공약수는

x(x− 3)이다.

2017년 2번 좌표평면의두점 A(−2,−1), B(3, 4)에대하여선분 AB를 3 : 2로내분하는점

의좌표는 이다.

[풀이] 내분점공식에의해

(
2 · (−2) + 3 · 3

5
,
2 · (−1) + 3 · 4

5

)
= (1, 2) 이다.

2017년 3번 lim
x→0

√
x+ 4− 2

x
= .

[풀이] 식이의미하는값은 x = 0에서함수 y =
√
x+ 4 의미분계수이므로 1

4이다.

2017년 4번 함수 f(x) = ln(3x− 5)에대하여 f ′(x) = 이다.

[풀이] 합성함수의미분법에의해 y = 3x− 5로두면,
d

dx
ln y =

y′

y
=

3

3x− 5
이다.

2017년 5번 좌표평면에서 곡선 y = x2과 직선 x = 2, 그리고 x-축으로 둘러싸인 영역의 넓

이는 이다.

[풀이] 주어진영역의넓이는 y = x2을 0부터 2까지정적분한값과일치한다. 따라서답은∫ 2

0
x2 dx =

[
1

3
x3
]2
0

=
8

3
1
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이다.

2017년 6번 좌표공간의평면 2x+ 3y − z = 1 에수직이고점 (1, 0, 1) 을지나는직선을

x− 1

2
=

y

a
=

z − 1

b

로나타내면, a+ b = 이다.

[풀이] 평면에 수직인 벡터가 (2, 3,−1)이고, 직선의 방향벡터는 (2, a, b)인데 두 벡터가 나란해

야하므로 a = 3, b = −1이다. 그러므로답은 2다.

2017년 7번 함수 f(x)가 f(0) = 0이고

lim
x→0

f(x) ln(1− 2x2)

x3
= 8

이면, f ′(0) = 이다.

[풀이]

8 = lim
x→0

f(x) ln(1− 2x2)

x3
= lim

x→0

f(x)

x
· ln(1− 2x2)

2x2
· 2 = f ′(0) · (−1) · 2

이므로 f ′(0) = −4이다.

2017년 8번 양의실수 x에대하여정의된함수

f(x) =

∫ x2

2

√
t3 + 1 dt+ x2

는미분가능한역함수 g를갖는다. 이때, g′(2) = 이다.

[풀이] y = x2이라하자. 합성함수의미분에의해

d

dx

∫ y

2

√
t3 + 1 dt =

dy

dx
· d
dy

∫ y

2

√
t3 + 1 dt

= 2x ·
√

y3 + 1

= 2x ·
√

x6 + 1,

즉, f ′(x) = 2x
√
x6 + 1 + 2x 이다. f(

√
2) = 2이므로 g′(2) =

1

f ′(
√
2)

=
1

8
√
2
이다.

2017년 9번

∞∑
n=1

∫ n+1

n

2e
2
x

x2
dx = .



3

[풀이] 치환적분을이용한다. y =
1

x
로치환하면,

dy

dx
= − 1

x2
이므로,

∞∑
n=1

∫ n+1

n

2e
2
x

x2
dx = lim

n→∞

∫ n

1

2e
2
x

x2
dx

= lim
n→∞

∫ 1
n

1
−2e2ydy

= lim
n→∞

[
−e2y

] 1
n

1
= e2 − 1

이다.

2017년 10번 lim
m→∞

(
lim
n→∞

mn∑
k=n+1

n

k2

)
= .

[풀이]정적분의정의를이용한다.
n

k2
=

1

k2/n2
· 1
n
임을이용하면, lim

n→∞

mn∑
k=n+1

n

k2
=

∫ m

1

1

x2
dx를

얻는다. 따라서

lim
m→∞

[
−1

x

]m
1

= 1

이다.

2017년 11번 평면에서 거리가 8인 두 점 A, B가 있고, 점 P는 선분 AB와 평행한 또 다른

직선 위를 초속 v로 움직이고 있다(단, v는 0 < v < 5인 상수). 점 P가 AC + BC = 10인 점

C에서 출발하여 2초 후 AD + BD = 10인 점 D에 도착하고 ABDC가 사각형을 이룬다고 할

때, 사각형 ABDC의넓이를 v에대한식으로나타내면 이다.

[풀이] 점 A,B를각각좌표평면위 (−4, 0), (4, 0)으로설정하자. 그러면, AX +BX = 10를만

족하는점 X의자취의방정식은
x2

25
+

y2

9
= 1 이다. 이제, 점 C,D의 y 좌표를 h로두고, 타원

의 방정식을 만족한다는 점을 이용하면 점 C,D의 x 좌표는 각각 ±
√
25− 25h2

9
임을 알 수 있

고, 2초만에점 C에서점 D로이동하므로 2v = 2

√
25− 25h2

9
를얻는다. 사각형 ABDC의넓

이

1

2

(
8 + 2

√
25− 25h2

9

)
|h|

를 v에대한식으로나타내면
3

5
(v + 4)

√
25− v2이다.
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2017년 12번 닫힌구간 [−1, 1]에서 정의된 연속함수 f가 열린구간 (−1, 1)에서 미분가능하
고, 모든 x ∈ (−1, 1) 에대하여부등식

|f ′(x)| ≤ 1

이성립할때, f(−1) = −1 이고 f(1) = 1이면 f(x) = x임을보여라.

[풀이] 귀류법을 사용하여 어떤 점 x ∈ (−1, 1)에 대하여 f(x) 6= x라고 가정하자. 그렇다면

f(x) > x이거나 f(x) < x가성립한다.

i) f(x) > x 일때

구간 (−1, x)에대하여평균값의정리를이용하면

f(x)− f(−1)
x+ 1

= f ′(c)

를만족하는 c ∈ (−1, x)가존재하고 f(x) > x임을이용하면

f ′(c) =
f(x) + 1

x+ 1
>

x+ 1

x+ 1
= 1

이된다. 이는주어진가정에모순이므로 f(x) > x는성립할수없다.

ii) f(x) < x 일때

구간 (x, 1)에대하여위와비슷한풀이를적용하면 f(x) < x는성립할수없다.

결국두가지경우모두모순이므로모든점 x ∈ (−1, 1)에대하여 f(x) = x가성립한다.

[다른 풀이] 함수 g(x) = f(x) − x로 두자. 주어진 가정에 의하여 g는 [−1, 1]에서 연속이고
(−1, 1)에서미분가능하며 −2 ≥ g′(x) ≥ 0가성립한다. 이때, g(−1) = g(1) = 0이고 g가단조

감소함수이므로모든 x ∈ (−1, 1)에대하여 g′(x) = 0일수밖에없다. 따라서 g(x)는상수함수

이며 g(−1) = g(1) = 0로부터 g(x) = 0, 즉 f(x) = x를얻는다.

[채점 기준] 평균값의 정리를 이용하여 올바르게 증명을 한 경우에 7점. 평균값의 정리를 사용

하지 않았더라도 중간에 논리적 비약이 있지 않고 올바르게 설명한 경우 7점 부여. 중간에 논

리비약이있거나설명이부족한경우부분점수로 3점을부여

[채점 소감] 학생들이 논리적으로 서술해야 하는 부분에서 되겠거니 하고 정당화하지 않거나

두루뭉술하게 서술하는 경우가 많았다. 조금 더 수학적인 논리를 갖추어 명확하게 쓰는 것이

필요하다. 또한평균값의정리를롤의정리, 사잇값정리등다른이름으로서술하는경우가더

러있었다. 정확한정리의이름을아는것도필요해보인다.

2017년 13번 좌표평면에서곡선 y = 2 cosx 위의두점 (t, 2 cos t), (−t, 2 cos t) 에서이곡선
과접하는원의중심을 (0, f(t))라할때, 극한값 lim

t→0
f(t)를구하여라.
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[풀이] y = 2 cosx는 x에 대한 우함수이므로, 점 (t, 2 cos t)와 (−t, 2 cos t)에서 이 곡선과 접
하는 원의 중심의 x 좌표는 0이다. 한편, y = 2 cosx의 (t, 2 cos t)에서의 접선의 기울기는

−2 sin t이므로법선의기울기 m은

m =
1

2 sin t

이다. 따라서, 이법선의방정식은

y − 2 cos t =
1

2 sin t
(x− t)⇔ y =

1

2 sin t
(x− t) + 2 cos t

이고, 접하는원의중심은

(0, f(t)) =

(
0, 2 cos t− t

2 sin t

)
이다. 따라서,

lim
t→0

f(t) = lim
t→0

(
2 cos t− t

2 sin t

)
= 2− 1

2
=

3

2

이다.

[채점 기준] f(t)와 관련된 식을 바르게 유도한 경우 4점, f(t)를 올바르게 적으면 6점, 극한값

까지 모두 구하면 7점. 과정이 틀리면 답이 우연히 맞아도 점수를 부여하지 않음. 풀이를 생략

했을경우점수를부여하지않고, 이후과정에서맞는부분에만점수부여.

[채점 소감] 문제의 조건을 이용하여 f(t)의 값을 구하는 식을 바르게 유도하는 것이 핵심이다.

서로 수직인 두 직선의 기울기의 곱이 −1이라는 사실을 활용하지 못한 학생들이 많았다. 그리

고 이를 활용했지만 계산 상의 실수로 틀린 경우도 많았다. 기본적인 이론을 알고 끝까지 집중

하여푸는것이필요해보인다.

2017년 14번 임의의양수 a, b에대하여다음부등식이성립함을보여라.

(a+ b)a+b ≤ (2a)a(2b)b

[풀이] 주어진부등식은양변에자연로그 ln을취한아래부등식

(a+ b) ln(a+ b) ≤ a ln 2a+ b ln 2b

와동치이다. x = 2a, y = 2b라하면이것은다시

x+ y

2
ln

x+ y

2
≤ 1

2
(x lnx+ y ln y)

와 동치이다. 이를 보이기 위해, 함수 f(t) = t log t (t > 0)가 아래로 볼록함을 보이면 된다.

이성질은

f ′′(t) =
1

t
> 0

으로부터알수있다.
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[다른 풀이] 주어진부등식은양변에자연로그 ln을취한아래부등식

(a+ b) ln(a+ b) ≤ a ln 2a+ b ln 2b

와동치이다. 여기서 b를고정된상수로두고

f(x) = x ln 2x+ b ln 2b− (x+ b) ln(x+ b) (x > 0)

로정의하면, 모든 x > 0에대하여 f(x) ≥ 0임을보이는것으로충분하다. 여기서

f ′(x) = ln
2x

x+ b

이므로 f(x)는 x = b일때최솟값 f(b) = 0을가진다.

[채점 기준] 바른증명을하였을경우 11점. 틀렸을경우점수없음.

[채점 소감] 틀린학생들중대부분의학생들이주어진부등식을간단한꼴로바꾸지않고무모

하게미분하여식을전개하려하였다. 문제를풀기전에어떻게하면문제를좀더간단한식으

로변형하여생각할수있을지생각하는과정이필요할것같다. 또한많은학생들이산술-기하

부등식을 반대로 기술하며 증명을 전개하였는데, 올바른 식을 이용하는 것이 아니라 문제를 풀

수있도록공식을적당히맞추려는자세는지양해야할것이다.

2017년 15번 다음극한값을구하여라.

lim
n→∞

1

lnn

n2∑
k=1

1

k

[풀이] 먼저, 함수 y =
1

x
(x > 0) 의그래프로부터모든자연수 n에대해부등식

∫ n2

1

1

x
dx ≤

n2∑
k=1

1

k
≤
∫ n2

1

1

x
dx+ 1

이 성립한다. 여기서

∫ n2

1

1

x
dx = lnn2 = 2 lnn 이므로, 위의 부등식의 양 변을 lnn (단,

n > 1)으로나눠주면

2 ≤ 1

lnn

n2∑
k=1

1

k
≤ 2 +

1

lnn

을얻는다. 따라서 ‘샌드위치정리’에의하여

lim
n→∞

1

lnn

n2∑
k=1

1

k
= 2

를얻는다.
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[채점 기준] 위의 부등식을 정확히 이끌어내면 6점, 이후 풀이와 답까지 맞으면 11점. 사소한

계산실수가있는경우 2점감점.

[채점 소감] 많은 학생들이 [풀이]과 같은 방법으로 문제를 해결하였다. 하지만 일부 학생들은

구분구적법과극한을잘못활용하여다음과같이

lim
n→∞

1

lnn

n2∑
k=1

1

k
= lim

n→∞

1

lnn

n2∑
k=1

1
n
k
n

= lim
n→∞

1

lnn

∫ n

1
n

1

x
dx = lim

n→∞

2 lnn

lnn
= 2

논리적오류와비약이있는틀린풀이를적었다. 정적분, 극한등의수학적인개념에대해정확

하게이해한후활용하는습관을가지는것이좋겠다.

2017년 16번 열린구간 (−π
2 ,

π
2 )에서 정의된 함수 f가 −π

2 < x + y < π
2인 임의의 x, y ∈

(−π
2 ,

π
2 )에대하여식 (

1− f(x)f(y)
)
f(x+ y) = f(x) + f(y)

를만족할때, 다음물음에답하여라.

(1) −π
2 < x+ y < π

2인임의의 x, y ∈ (−π
2 ,

π
2 )에대하여 f(x)f(y) 6= 1임을보여라.

(2) lim
x→0

f(x)

x
= 1이면, 임의의 a ∈ (−π

2 ,
π
2 )에대하여다음식이성립함을보여라.∫ a

−a
(f(x))2 dx = 2f(a)− 2a

[풀이]

(1) f(x0)f(y0) = 1 를만족하는 x0, y0가있다고가정하자. 그러면 f(x0) + f(y0) = 0으로

부터아래와같은모순을얻는다.

1 = f(x0)f(y0) = f(x0)(−f(x0)) = −f(x0)2 ≤ 0

(2) 식에 x = y = 0을 대입하면 (1 − f(0)2)f(0 + 0) = 2f(0) 이므로 f(0) = 0을 얻

는다. 그리고 y = −x를 대입하면 (1 − f(x)f(−x))f(x − x) = f(x) + f(−x)로부터
f(−x) = −f(x)를얻는다. 이를이용하면

f ′(x0) = lim
h→0

f(x0 + h)− f(x0)

h

= lim
h→0

(1− f(x0 + h)f(−x0))f(h)
h

= lim
h→0

(1− f(x0 + h)f(−x0))
f(h)

h

= (1− f(x0)f(−x0)) = 1 + f(x0)
2,

즉 f ′ = 1 + f2
를얻는다. 따라서∫ a

−a
(f(x))2dx =

∫ a

−a

(
f ′(x)− 1

)
dx = f(a)− f(−a)− 2a = 2f(a)− 2a
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이다.

[채점 기준]

(1) 5점만점이고논리가맞으면 5점. 부분점수없음.

(2) 6점만점이고 f(0) = 0과 f(−x) = −f(x)를구했으면 3점, 끝까지모두증명하면 6점.

[채점 소감]

(1) 어려운문제는아니지만증명하는문제가익숙치않아그런지절반정도의학생만올바

르게논리전개를했다.

(2) 주어진 조건을 이용해서 도함수 f ′을 정확히 구한 학생은 어렵지 않게 답을 얻었다. 하

지만 적지 않은 학생들이 아무 증명 없이 f를 tan 함수로 두고 풀거나, f의 미분가능

을 보이지 않고 주어진 식을 미분 또는 편미분을 하여 논리 전개를 했다. 자명하지 않

은사실들은항상증명을한후에이용해야함을명심해야한다.


