2020-2021 AUT Admission Test
Mathematics (Sample)

< Multiple choice Questions > There is only one correct answer per each question. Mark your answer choice on
the OMR answer sheet. For each correct answer, you will get the points indicated next to each question number.

No penalty point is applied to an incorrect answer.

(Sample)
1. [4 points] How many 3 digit natural numbers are such that each digit is either 4,5, 6 or 7 and all three digits

are distinct? (For example, 456 is one of such numbers.)

D20 @221 ® 2@ 23 ® 24

< Short answer questions > Mark your answer on the OMR answer sheet as example. There is only one correct
answer per each question. Mark your answer choice on the OMR answer sheet. ex) If the answer is 538, mark ®,
@, ® as below. If the answer is 17, mark @, O, @.
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(Sample)
15. [10 points] Consider a non-decreasing sequence of positive integers 1,3,3,3,5,5,5,5,5,7,7,7,7,7... in which the
integer (2n+1) appears (2n+1) times. Calculate the remainder when the 2019th term is divided by 10,
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< Multiple choice Questions >

1. [4 Points] Let 3* = 2020. Simplify
|x — 6| + |x — 8.

O 2x—14 © 14—-2x ® 2

@ -2 ® 2—x

2. [4 Points] Evaluate log, 9 x logs; 4 x 3/27.

®4 @6 B®8 @10 ©12

3.[4 Points] Let a,b be the two solutions of the
quadratic equation 3x? + 4x — 3 = 0. Find the value
of a X b.

®3 @-1 ®1 ®3 064

4. [6 Points] Find the sum of all integers satisfying
x? —3x < 4.

6 @7 ©8 ®9 &I10

5. [6 Points] Find the value of

1 4 1 4 1 + 1 + 1
1-3 2-4 3-5 4-6 9-11
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6. [6 Points] Find the value of
1
sin(arctg 2 — arctgz).
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7. [6 Points] If the tangent line to the curve y = x> —
2x? + 2 at the point (1,1) passes through (0,a),
find the value of a.

® 1 ®§ ®2 @g ®3

8. [6 Points] If sinf cosf = —g, find the value of
sin? @

(1+tan 6)2°

16 25

9

9.[6 Points] If a+b=3, ab=1 and a>Db,

calculate the value of a® — b2.

©OvV5 @2 0®4/3 @35 069

10. [6 Points] A function on the real numbers given by

x<0
x>0

eax,
f@) = {—bx +c,

is differentiable at x = 0. Find a + b + c.

o1 @2 ®3 ®4 065

11. [6 Points] Evaluate the following limit

(@ )

®2

n3

+224+32 4 -+ 12

lim

n—oo

0 @1 ®3 064

12. [6 Points] Suppose that a function f(x) satisfies
2 +1Df(x) =xf(x—1)+3 for real
number x. Find the value of f(1).

every

©2 @3 ©®4 ®5 066

13. [6 Points] Evaluate flz xVx? — 1dx .

V2 @3 @22 @23 ® 52

14. [6 Points] Suppose that log,,va = log; b? with
a,b > 0. Find the value log, a.

®3 @9 ©12 ®27 G381
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15. [6 Points] Let

Z +‘/§'n— bi
—3 21 = a+ bi.
n=1
Find the value of a X b.
0. % 0. B gf B o3
2 4 4 2 2

16. [6 Points] How many 3 digit natural numbers are
such that each digit is either all digits are odd or all
digits are even?

@®225 @250 ®325 ®350 ® 500

17.[8 Points]
satisfies

If f(x)=ax*+bx®+cx? +dx

[+ (=) _
m—-=

li
%2

X—00

2;

find the value of [ f(x)dx.

©- @0 0 @2 o
2 2 3

3
4

18. [8 Points] Find the indefinite integral of

1
x (Inx)(Inlnx)

1
Inlnx

® Inlnx @ Inlnlnx ® —

1
Inln In x

1
2(Inlnx)2

19. [8 Points] Find the slope of the tangent line to the
curve y3 =1In(5 —x2) +2xy —3 at (2,1).

- of 01 @2 o632
2 2 2

20.[8 Points] Let f(x)=x*—x3+x?—x+1
and g(x) be a differentiable function. Let h(x) =
g(f(x)). If h'(0) = 5, find the value of g'(1).

-5 @4 -3 ®-2 06-1

21. [8 Points] Find the area of the region bounded by
three curves y = x? and y = x

1 1 1 1 1
05 @5 @07 ®©7 67

22.[8 Points] Suppose that a continuous function
f(x) satisfies (e* —1)f(x) =sinx + a for every
real number x. Find the sum a + f(0).

o1 @2 ®3 ®4 065

23. [8 Points] Evaluate the following limit.

. sinx —tanx
lim ——————

x—0 x3

® -1 @—% ©) @1 062

1
2

24.[8 Points] Let y =ax+b and y =cx + d be
two tangent lines to the curve f(x)=x?+4
passing through the origin. Find the value of ac.

®-1 @25 0O-16 ®16 25

25. [8 Points] Suppose that a+b+c+d =1 and
a,b,c,d > 0. Find the maximum value of ab +
bc + cd + da.

oL 0 o @ ®
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26. [8 Points] Let f(x) be a differentiable function
LD 1¢ £(0) = £(0) = 1, find the

e?¥+1

value of g'(0).

and g(x) =

@—% @—i -1 @1 o
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27.[8 Points] Suppose that a function y = f(x) is
differentiable and satisfies

flx) = 3x*+ xf f(x)dx.
0

Find the value of f(1).
1 @2 ®3 ®4 G5

< Short answer questions >

28. [6 Points] Evaluate the following sum.

30
Z(_l)nnz

29.[8 Points] Let 4 = (i (1)) and A° = (Ccl b).

Find the value of a.

30. [8 Points] Find the number of all integers x > 0
for which the limit exists.

lim

n—-oo

s




