MATI1320 Solution to Midterm 1 (A) Fall 2019

Solution to Test 1 (version A)
MAT1320B, Fall 2019
Total = 20 marks

Part 1. Multiple-Choice Questions (6 x 2 = 12 marks)

DDAEFA

1. Assume some values of a one-to-one function y = f'(x) are given in the following table
X 1 2 3 4 5

f(x) 4 5 1 2

g(x) 2 4 5 3 1

Which one of the following statements is true?

A) Fea)@=1f"'2)=1

(B) (fe8)2)=2,f'(2)=5.

©) (fe))=1,/"(2)=4

D) (fo8)(2)=2,f"'(2)=4.

(B) (fo2)@)=1,1"(2)=5.

(F) (fe)2)=2,/"'(2)=1.

Solution. (D) (fe2)2)=f(g Q) =f(@4)=2. Sincef(4)=2,f 2)=4.

ax+4, x<2, ) . .
For which value of a is f (x) continuous for all real numbers?

2. Let f(x)= {

ax’* -8, x>2.
A) 1 (B) 2; ©) 4 (D) 6; (E) 8; ¥ 9.
Solution. (D) This function is continuous when x < 2 and when x > 2. When x =2,

lim f(x) = lim(ax+4)=2a+4, and lim f(x) = lim(ax> —8) =4a—8. Hence, 2a + 4 = 4a -8,
x—2° x—2" x—2" x—2"

2a=12,a=6.

3. If 3 =2""! thenx =

In2 In(3/2) In3
(A) In(3/2)° ®) In2 © In(3/2)°
In(3/2) 4, 3
(D) e (E) 1n3, (F) 1n2.
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Solution. (A) Take the natural logarithm on both sides of the equation: In 3" =In ¥t

By the property of the logarithm, xIn3=(x+1)In2. x(In3 —1n 2) =1n 2.
In2 In2

T 3—m2 InG/2)

2
4. Find the one-side limit lim M
o | x+1]
(A) 1, B) -1, © 3; (D) -3; (E) 5; (F) 5.
2
Solution. (B) lim 22— =3 _ jjmy GX=ICHD o 0v 325
x——1" | x+1 | x—>—1" —(1+x) x—>-1"

5. Iff(x) = ezxsin(ng , then the equation of the tangent line of the graph of f (x) at the point

(1, e %) is
(A) y=e’x; (B) y=2¢ ’x—e 5 (C) y=—e 2 +2¢%
(D) y=3ex—2¢ % (E) y=-3¢ *x +4e % (F) y=—2¢ *x+ 3¢~

Solution. By the chain rule, ie_Zx =—2¢ > and a sin| Zx |= Zeos| Zx|. Hence, by the
dx dx 2 2 2

product rule, f'(x)= —2e2xsin(§xJ + %efzxcos (%xj . Whenx=1,f'(1)=-2¢ > The

equation of the tangent line of the graph of f (x) at the point (1, ¢ %) is y=—2¢ “(x—1)+¢ % ory
=—2¢ x + 3¢’

6. Suppose a function y = f(x) is defined implicitly by the equation Lo+ y> =3 near a point

(2, —1). Then the derivative of this function at the point (2, —1) is

1 2 1 1
A) —; B) 1; C —; D) ——; E) —2; F) —.
(A) 1 (B) © 3 (D) 2 (E) (F) 5

Solution. (A) Taking the derivative on both sides with respect to x, we have

2

YT 2 42yy'=0. Whenx=2,andy=—1,—1 -2y'+2-2y'=0. y'= i
y

Part II. Detailed Answer Question (8 marks)
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2
1. (4 marks) Consider function f (x) = f al .
3x"—x-2

Find the horizontal/vertical asymptote(s) of this graph, if any. (Answer NONE if there is no
horizontal or vertical asymptote.)

Answer. The horizontal asymptote(s) of the graph of f(x)is/arey=1/3.

The vertical asymptote(s) of the graph of f(x) is/arex=-2/3 .

2 — —
Justification. limf—x = limLx2 = 1 , and
03yt —x—2 e 3-1/x-2/x" 3
. X —x ) 1-1/x 1 .
lim ———— = lim ———— =—. The graph of f (x) has one horizontal asymptote

s> 3yt —x—2 >3 _1/x-2/x> 3
_1
y=73-

2 ) ) .
Let3x>—x-2=0. x= l,x:—g. Since the numerator is zero at x = 1, and it is not zero at x =

[\

——,x=11s not vertical asymptote and the graph of f (x) has only one vertical asymptotes x =

5’
2
3.

2. (4 marks) (a) (1 mark) Give the definition of the derivative of a function y = f (x) at a point
X=da.

(b) (3 marks) Use the definition of the derivative to find the derivative of the function y =

N3x—2atx=2.

Solution. (a) f'(a)= %mol

fla+h)-f(a)
p :

1 . (NA+3h-2)(\V4+3h+2) 3 3
(b) y'(2)=lim—(3(2+h)—-2 -2 )=1lim =lim———=—.
Y 10 ( ) =0 h(\4+3h +2) 0 J4+3h+2 4



