MAT1300D Solution to Midterm Test 1(A) Fall 2019

Solution to Test 1 (version A)

MAT1300D, Fall 2019

Total = 20 marks

Part 1. Multiple-choice Questions (2 x 5 = 10 marks)

BAFCC

1. Suppose some values of functions f (x) and g(x) are given in the following table:
1 2 3

X
f(x) 3 2 1
gx) 2 3 1

Then (f - g)(2) + g *(2) =

(A) 1 (B) 2; © 3; (D) 4; (E) 5; (F) 6.

Solution. (B) (f - 9)(2)=f(g@)=f(3)=1 g2 =1 (f - g)2)+g'(2) =2

2. The root of the equation 3** = 5%, expressed in the natural logarithm is

In3 In3 In(9/5) |
A In(9/5)° B) In(3/5) ©) In3
In(3/5) . In5 In(9/5)
©) In3 ' ® In(9/5)° F) In5

Solution. (A) Take natural logarithm on both sides. Then (2x —1) In3=x1In5. x(2In3-1In5)
In3 In3 In3

=In3. x= = = .
2In3-In5 In3*-In5 In(9/5)

3. The equation of the tangent line of the graph of the function f (x) = X
e

2(x+1)

at the point (—1, —1)
is

(A) 3x—-y+4=0; (B) 2x—y+1=0; (C) x+3y+4=0;
(D) x-3y-2=0; (E) 2x+y-3=0; (F) 3x-y+2=0.

Solution. (F) The derivative of this function is

e2(x+1) _ 2xe2(x+1) B l— 2X
e2(x+l) T 2(x+1) C

f'(x) =
e
=3(x+1)—-1,0r3x—-y+2=0.

When x =—1, f'(=1) = 3. The equation of the tangent line is y
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4. Letf(x)=vx*+9. Thenf'(4) =
: : 4. 4. _
(A) L; B) v5;  (C) = © % © 2J5; (F) 5.

Solution. (C) Use the chain rule. Letu=x?+9. Theny= Ju.

L . Hence, f'(4) = 4

f'(X) =yJ'u' = 2X) = X
0=y [Zﬁj( & VX2 +9 4% +9

5. Suppose an amount $10000 is deposit to an account with annual interest rate 3% compounded
continuously. How many years would it take to reach a balance 11000?

_4
-

0.03 In1.1

A) 0.031In1.1; B) —: Cc) —;
) ®) Inl.1 © 0.03

In0.03 In1.1
D : E) 1.11n0.03; F .
(©) Inl1.1 ) ) In0.03
Solution. (C) The balance after t years is A(t) = 10000e®%*". Let 11000 = 10000e*%*, Then %
=11 003t=In11. t= M

0.03

Part Il. Detailed-answer Questions (10 marks)

1. (3 marks) Find the vertical asymptote(s) and horizontal asymptote(s) of the graph of the

X2

functionf (x) = ———.
) 3x2—2x-1

Answer. The vertical asymptote(s) islarex =1, x=-1/3.

The horizontal asymptote(s) is/farey=1/3.

Show your work: Let3x*—2x—1=0. x=1,x= —%. Since the numerator is not O at these

. . 1
points, we have vertical asymptotesx =1, x = “3

2 2

Since lim 5 = lim 5 X
x>o 33X —2X -1 x>=3x°-2x-1

= % this function has a horizontal asymptote y =

Wl

2. (2 marks) For which value of a and b, is the function
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X+a, Xx<-1
f(x)=92b—x, -1<x<1
2ax + 3b, x>1

continuous for all real numbers x?
Answer. This function is continuous for all real number xwhena= 0 andb= -1

Work. This function is linear and continuous when x <—1, =1 <x <1, or x > 1. It is continuous
atx=-1if

lim f(x)= I|m (x+a)=a-1= I|m f(x)= I|m (2b—x)=2b+1.

X—>-1"
It is continuous at x = 1 if

Ilmf(x)_llm(2b X)=2b- 1_I|mf(x)_I|m(2ax+3b) 2a+3b.

x—1"
Then we have a system of equations:

a-1=2b+1,
2b—-1=2a+3b.

Solving this system, we have a=0, b =—1.

3. (5 marks) Use the definition of the derivative to find the derivative of the function

f(x):iatle.

N
_ 1 1 _1{1-\1+h
Solution. f'(1) = Lmh(\/_ \/_j h»Oh[ﬁ_lj 'h'f.ﬂh[ N j
~lim > (1=VAh)( L) AR Rl Cual) N T A L -1
oo h \/1+h(1+\/1+h) oo h \/1+_h(1+\/1+_h) - “*0\/1+h(1+\/1+h)_ 2



