Mu Limits & derivate MAG® National Convention 2018

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.

1. A) Use the definition of limit. The correct answer is A

2. B) Since the value at f (0) is a removable discontinuity, lim f (x) =0for all real number a. Itis
X—a

1L x=0 .
easy tosee f(f(X))= {O 9" Therefore, lim f (f (x)) =1for all real number a.The correct
, X= X—a

answer is B.
3. C) Iin‘zl f(x)= Iirrzl(x2 +1) =5. The correct answer is C.
. ..x=1. 0 .
4. D) lim f(x) =lim(——) == =0. The correct answer is D.
x—1 x> X +1 2
2 5
JAC 122 —Bx 4+°—=
5. B) Use L'Hospital's rule, we have lim f (x) =lim ax_2x° o lim X X __2.The

X—>00 X—a0 \jX_S—X—\/& X_)wl_i_ i

x*—2x-12 . 4x*-2 5

correct answer is B.

6. D) Use L'Hospital's rule, we have lim f (x) =lim—————=lim———=—The correct
X2 X2 X7 —2X° =24  x>25X" —4x 12
answer is D.
7. C) Use L'Hospital's rule, we have
. 2sinx—sin2x . 2C0SX—2C0S2X ,. -2sinX+4sin2x . —2C0SX+8c0s2X
lim———  =Iim =lim . =lim =6.The
x>0 X —SInX x>0 1-cosx x—0 sin x *x—0 CoS X
correct answer is C.
8. D) Use L'Hospital's rule, we have
. 3%-1 . 2B*In3
lim =lim =1In3. The correct answer is D.
x>0 2X x—0 2
9. C) Use L'Hospital's rule, we have

. In(4sinx+1) . 4cos X
lim—————==Iim

————— =2.The correct answer is C.
x>0 2X x>0 2(4sin x +1)
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) . i 3 .
10. D) Since lim — = lim ——=23. The correct answer is D.
x—0" - y—>—0]—3Y

1
11.  A)Since Ilmx Oand|sin= |<1 we have 0_I|m—|x|<I|mxsm—<I|m|x| 0 The correct
x?

answer is A
2 2

12.  A)Since IImy Oand0< =<1, we have 0= Iirrg—| yI< Iing fx y
y— x—0 X

><lim|y|=0.The correct
X +y x—0

answer is A
13.  A) Since f'(x) =3x* +1>1for any real number . The correct answer is A
14. Q) If a<2,thenfrom lim f(x)= f'(a), we have a+2=1=a=-1. If a>2, then from

lim f (x) = f'(a), we have 2a=a” = a=2. In this case, it is easy to see .
X—a

lim f(x)=f'(2") but Ilim f(x)= f'(2") The correct answer is C
x—2* X—2"

15. C) Let Iirrll f(x)= Iin} X+1=2. The correct answer is C.

Y T O 1-x imsin L1 msint(L)_%
16. B) lemsm (1_)( j_xlign5|n [(1 «/_)(1+«/_)J sin [—(H\/;)J_Xlignsm (Zj_ﬁ . The

correct answer is B.

17. D) Since

f(x)=x*+sinx’ +e* +5= f(0)=e+5
f'(x) = 4x> + 2xcos x> —sin xe™* = f'(0) =0
f"(x) =12x* +2c0s X* —4x? sin x* —cos xe™* +sin® xe* = f"(0) =2-e

Therefore g(0)=e+5+2—e=7. The correct answer is D

18.  C) Since f(x) = jox (sint® +e™ ")dt, we have

sin~t x2

f'(x) = 2xsin x* +2xe

" 4 4 S} sin~tx? 4x° sin~t x?
f"(x) =8x"cosx” +2sin X" + 2e + —=¢
V1-x*
f "(0) =2. The correct answer is C.
O 4 2.3 1 1
19. C)lim ———)=lIm—=(=-—————) =1. The correct answer is C
)n—mz3( -1 n—m,Zz: ( i—1 |+1) n— 3(2 n +1)



30.
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25.

26.

27.

28.
29.

30.

12(x—-1)3 \/x +1 !

) =-12(x-1) 3(x+1) 2 , Wwe have

f(x)_—12(—g(x 1 3 10(x+1) 2——(x 1) (x+1) 2) Therefore

D)From f(x) =

f'(0) = —12[(—§+§) =—2.The correct answer is D

2
E) From x*+y? =80, we have X’ +y> = 3x’+2yy'=0= Y'Z—%and

,,__6xy—3x2y’ 3x 3x2y 3x  9x*

2y* y 2y y 4y
y-y'= x, 9i—3i (y'—y”)|(7474):3—g4+§4:3+9—6:6.ThecorrectanswerisE
y 4y® 2y ' 4 2

: a . .
C)Let limcos— =limcosy =1 .The correct answer is A.

X—>0 X y—o0

C) y®sinx* —cos(x—y) =0=>5y*y’sin x* + 2xy° cos x> + (1— y")sin(x - y) = 0:>dy| _1 .The

2

correct answer is C
2017

. COos
B) lim— === Ilm(1+ COS X + C0S® X +---€0s*™*® X) = 2017 . The correct answer is B.
x>0 CcoSX-—1 x—0
1 1 sinx 1 1
COS X COS X\~ I
A) I|m(1+ cot X)X = Ilm(l —)COSX = lim(1+——)cosx sinx = I|m esinx = e . The correct answer
x—>E x—>E SIn X x—>% sin x x—>§

is A.

C) y:\/x+a\/x+a\/x+a\/x+m =y’ =x+a\/x+a\/x+a\/x+--- = y*=x+ay.

2yy' =l+ay'= (2y-a)y' =1l=y'= 1
2y—a

. The correct answer is C.

B) !l_r)gzm = Ox—dx In(x+1) [;=In2. The correct answer is B.

A) limsin(x+sin x) =sin(lim(x+sin x)) =sin 7 =0.. The correct answer is A.
X7 X—>7

C) f(xX)=2xsinx= f'(x)=2sinx+2xcosx= f'(x)| ,=2.The equation of tangent line is
2

y—f (%) =f '(%)(X—%) = y =2X. The correct answer is C.

B) f(x)=xsinx+v1-x*> = f'(x)=sin*x+ X X _sintx.

V1-x2 1-x?
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31. f'()| ,=sin™

2

N| -

T .
= g The correct answer is B.



