Mu Limits and Derivatives

2018 MAOG© National Convention

For all questions, answer (E) NOTA means none of the above answers is correct. All numbers
on this test are real numbers. All functions on this test have domains and ranges that are subsets

of the real numbers.

X, X is rational number _
1. Let f(x)= L . Evaluate lim f(x).
0, x is irrational number x—0
(A) O B)1 ©)-1
2 Let f(X)= 0. x#0 lim f (f
: et “11x=0" Evaluate lim (f(x)).
(A) 0 B)1 €)-1
3. Let f(x)=x*+1. Evaluate Iirrzlf(x).
(A) 1 (B)2 (C)5
x-1 .
4. Let f(X):x2+1 Evaluate IX'LTff(X)'
(A) 1 (B)2 (C)
V43 +2x% —5x
5. Let f(X)= : Evaluate lim f(X).
\/x_3 —x—+/4x o
(A) 1 (B) 2 (C)5
Xt —2x-12 .
6. Let f(x):m. Evaluate leirgf(x).
4
(A)0 ()2 ©
2sin Xx—sin 2x
7. Let f(X)=————— Evaluate lim f(x).
X —Sin X x—>0
(A) 2 (B) -4 (C) 6
2x_
8. Let f(x):3 1. Evaluate leng f(x).
(A)0 (B)1 (C) In2
NOTA
In(4sin x+1
9. Let f(x)=%. Evaluate Ixingf(x).

(A0 (B) 1 (C) 2

(D) not exists (E) NOTA
(D) not exists (E) NOTA
(D)0 (E) NOTA

(D)0 (E) NOTA
(D) 4 (E) NOTA
(D) % (E) NOTA
(D) -8 (E) NOTA
(D) In3 (E)
(D) 3 (E) NOTA
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Let f(x)= 3 - . Evaluate Iirp f(x).
1-3 v

(A) 0 (B) 1 (C) 2 (D)3 (E) NOTA
Let f(x):xsin%. Evaluate Ixingf(x).
(A)O (B)1 (C)2 (D) 3 (E) NOTA
Let f(x,y)= fxzyz. Evaluate lim f(x,y).

X2 +y (x,y)—(0,0)
(A)O (B)1 (C)2 (D) 3 (E) NOTA

Let f(x)=x*>+x-1. Which of the following is not a possible value of f'(x)?

(A0 (B) 1 (C)2 (D) 4 (E) NOTA
X2, X >2 : :
Let f(X) ={ . Suppose lim f (x) = f'(a), Then what is the value of a?
X+2,X<2 x—a

(A) 0 (B) 1 (€) -1 (D) 2 (E) NOTA

F(0) = X+1, x#1 i f
Let = 3 x=1 Evaluate im (x)
(A) 0 (B) 1 (C)2 (D) 3 (E) NOTA
Evaluate Iimsinl[l_&]

x-1 1-x

(A0 ®) ¢ © 7 © 5 (E) NOTA

Let f(x)=x"+sinx®+e“*+5.1If g(x)= f(xX)+(f'(x))*+ f"(x), evaluate g(0).
(A) 1 (B) 2 (C) 4 (D) 7 (E) NOTA
Let f(x) =.[0X2 (sint? +€" ")dt . Evaluate f"(0)

(A) 0 (B) 1 (C) 2 (D) 4 (E) NOTA
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19.

20.

21.

22.

23.

24,

25.

26.

Evaluate lim )’ _24
iz 3(17 -1)

1 2 4
A) 3 ®) 3 €)1 ©) 3

2
12(x-1)3x+1
2\3

Let f(x)= oy Evaluate £(0).

(A) 2 (B)1 (C) -1 (D) -2
Suppose x* +y? =80, evaluate (%—Z%) e

(A) 0 (B)1 C) -1 (D) 2

a _ .
Let f(X) :cos; where a#0 is a constant. Evaluate lim f ().

X—>0

(A) 0 (B) —a €)1 (D) a

)

If y°sinx*—cos(x—y)=0, evaluate ﬂ| .
dx ©3

(A) 0 (B) —1 (C)1 (D) 5
Evaluate Iimw

x>0 cosx—1
(A) 0 (B) 2017 (C) -2017 (D) 2017!

1
Evaluate lim(1+ cot x)cosx

X—>=
2

(A) e (B) e (C) -e (D) ¢

[ o , d
Let y=\/x+a\/x+a X+axy/x+--- where a# 0 is a constant. Evaluate d—i

1 1 1 2
(B) ©) D) -2
2y+a a—-2y 2y—a 2y+a

(A)

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA

(E) NOTA
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27.

28.

29.

30.

L
Evaluate lim> ——
e jn

(A) 1 (B) In2 (C) In3 (D) In5 (E) NOTA

Evaluate limsin(x-+sin x)

X—>1

(A) 0 (B)1 (C)2 (D) 3 (E) NOTA
Find an equation of the tangent line to the curve f(X)=2xsSInX at point X = %

T
(A) y=nx (B) y=x (C) y=2x (D) y:EX (E) NOTA

. 1
Let f(x)=xsin?x++1-x* Evaluate f (E)'

(A) 0 (8) % ©) % (D) % (E) NOTA



