MAT21300D Solution to Midterm 1 (A) Fall 2015

Midterm 1 (A) Solution
MAT1300D, Fall 2015

I. Multiple-choice Questions (2 x 6 = 12 marks)

CABDDB
1. 1Ff () = 23, thent (1) =
X—4
(A) 9; (B) -1 © -7 (D) 5; (E)-3/7
Answer (C) 2X+43: 1, X+ 3=x—4,x= 7.
X—

2. Suppose a functign=f (x) defined by

ax+1, X< 2
f(x) =
7 — 2ax, X= 2

is continuous for all values af Thena =
(A) 1; (B) -1, € 2 (D) -2; (E) O.
Answer. (A) Whenx =2, we must havex+1=7—-2x, orX+1=7—-4. 6x=6,x=1.

3. IflogyaXx =2, then log x =

) L ®) -2, () 2 (D)%; (E) —%.

2
Answer (B) Sincex = (lj =a? logax = -2.
a

4. Which one of the following functions can hakie graph in the figure below?

Y
A
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(A) y=25 (B) y=logzX (C) y=(112); (D) y=logi2X; (B) y=1/x
Answer (D)
5. The derivative of the function= 2: I:lx atx=11s
X
(A) -1; (B) e (C) O; (D)-1/2; (E) 1/€.

L/ X)X +1)- (2+ Inx)(2x) _ X+ 1= 2X (2¢ InX]
(X2 +1)? B X(0C +1)?

Solution (D) y'= Atx=1y'=-1/2.

6. At which value ok, the graph of the function= (x— 2*** has a horizontal tangent line?
(A) O; (B) 3/2; (C) 1, (D) 5/2;  (B) 72

Answer (B) y' =3+ 2(x — 2 =e®*3(2x - 3). Lety'=0.x=3/2.

Il. Long-answer Questions (8 marks)

1. (2 marks) Assume that the demand fungtiemmx+ b of a kind of umbrella is linear, where
x is the sales anglis the unit price. At the price $5 each, the campcan sell 300 umbrellas
every day. When the price is reduced to $4.5 g¢helsales are increased to 350 every day.
Find the demand function of this product.

Solution This graph of this function goes through twong®i(300, 5) and (4.5, 350). The slope
of the line ism= —>"°>_ =_0.01. Therp = -0.0k +b. Since 5 =0.01x 300 +b, b = 8.
350- 30C

The demand function |g=-0.01x + 8.

2. (83 marks) Use the definition of the derivatiodind the derivative of functiop= v
X

: T | 1 1 ) . 1 (X+ 2 (X+ 3+ 2)
Solution y'=lim= - =lim =
h-oh|\ 3(x+h)+2 3x+2) h-0h (Bx 3h 2)(3¢ 2)

o1 ~3n . -3 _ 3
=lim= =lim == .
h-0 h((3x+ 3h+ 3)(3x+ 2)} h-0(3x+3h+2)(3x+ 2)  (X+ 2j

3. (8 marks) Suppose a functipr f (X) is defined implicitly by the equation
2xy+ X —y>+ 1 =0. Find the derivativig(x) at the poink = 1,y = 2.
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Solution Take the derivative on both sides with respest 2(y + xy’) + 3 — 37y’ = 0. When
x=1y=2,4+%+3-1%'=0. 1¢'=7,y' =7/ 10.



