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Solutions to Mat133 Practice Test#2

PART A: MULTIPLE CHOICE

1. [4 marks]
Solution: E
IimsiancosSx_”mg'sinZX. 5x  cos3x _
x—0C0S4Xsin5x x=05 2x  sin5x cos4x
:Exlxlxlzz.
5 5
2. [4 marks]
Solution: D

Note first that this limit is in % form. Therefore, use L’Hopital’s theorem:

2 —
We find lim 2X *0X~10_14_,
x>2 3X°—6X+2 2

3. [4 marks]
Solution: A
1

Asx—> 2, L—>—oo. Thus, lim eE = lim el =0.
2 X—2" t——o0

4. [4 marks]
Solution: B

In f(x)=1Inx"* =sinxInx
Differentiate both sides to get:

ﬁ f(x) = (sin x{ij +(cosx)(Inx)

= f'(x)=f (x){(sin x)(%] +(cosx)In x)} = f (g) = (%]T% + 0} =1

5. [4 marks]
Solution: C

P'(x) :3k(x% +4)2(%x%)
P'(x) = k(x% L)% (x %)

72=k(8%+4)2(8 %)
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36(1/4)
6. [4 marks]
Solution: C
Lety = tan"*+/x andu= vx =x/2. Theny=tan"u.
Ol—uzlx‘“2 :—1 and ﬂ: L :
dx 2 24/x du 14042

_ dy _dydu_ 1(1}_ 1 [1)_ 1
dx dudx 14y2 g&'_1+@qf 2% ) 24x(@+x)’

7. [4 marks]
Solution: B

“mldc+hf+ﬂ—m7
h—0 h
In[(2+h)* +3 =1In[2% +3
=lim ‘( ) ‘ ‘ ‘:iln(xﬂuq =2L(2x)( — 4 :i
h-0 h dx w2 X743 7

8. [4 marks]
Solution: C

By differentiating implicitly with respectto t:

dy df 1 ) d 1 \dx  -2x dx
E‘E[xz +4j_&(x2 +4JE‘ (% +4)? dt’
So when x =2: :d—yz%ﬂz—i units/sec.
dt (22 +4) 16
9. [4 marks]
Solution: B

False.

. ) 10 00
Consider non-zero matrices A = 0 0 and B = 1 )

1
1 00 O 00
Note that AB = =
0 0|1 1 00

10. [4 marks]
Solution: D

F* (0= (@()g"(x) = F*(3) =" (g(3))g”(3) =f*(6)g"(3) = 7 x 4= 28.
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PART B. Written-Answer Questions

1.
a) [8 marks]
Solution:
lim f(x)= lim x%> =4
X—>2" X—>2"
lim f(x)= lim cx—4
x—2" x—2* =2c - 4.

lim f(x) lim f(x)
In order that f be continuous at 2, we must have X—>2" =x—2"
Hence,2c-4=4=c=4.
Solution2: x2=cx—-4. Atx=2,4=2c-4=c=4.

b) Does f’(2) exist? Justify your answer. [8 marks]
2

tim F0=F@) i ¥4 oy

x—>2~ X—2 x—2" X=2  x52° and

im f)-f@)_ o Ax—4-4 L A(x-2)_,

x—=2" X- 52t X-=2 x—2t X—2

X
o 1(x)-1(2)
Thus, X>2  X=2  exists and f is continuous at x = 2. Hence, ’(2) does exist.

f,(x):{ZX if 0<x<2

Solution 2: 4 iTx>2

lim f'(x)= lim 2x=4

X—2~ X—2~

lim f'(x)= lim 4=4 ,

X—>2" X—>2" = 1(2)=4 Also, f is continuous at x = 2. Thus, f’(2)
exists.
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2.
a) Solution:

We're given that the amount of money in the account is A(t) =500

Then if 1000 = A(t,) =500e*%, =t =% years.
b) Solution:

In2

[14 marks]

We find A'(t) = 206", = A'(%) —20e"""00¢ — 20e"2 — 40 dollars/year.

3.

a)

Solution:

99 __9E(py=—22% 0.4 _200.
dp p 2

[12 marks]

b) Use a linear approximation (tangent line approximation) to estimate the demand if

the price rises to $2.15 per unit.
Solution:

The tangent line to q(p) when p =2 is defined by the equation:

q=0(2) +q'(2)(p —2) =1000 — 200(p — 2), => ¢(2.15) ~—200(2.15 — 2) +1000 = 970.
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(b)

(©)

(d)
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[18 marks]

1, -2 1
f(x)=1+=|X =1+
=130 1o

Hence, f is increasing for all x € R.

>0 forall x e R and x = 0.

f(x) doesn’t have local maximum or local minimum since f '(x) > 0 for all x = 0.

f(x)= _Tl|x|_3/2 = _4|X|% . f"(x) <0 forx=0. Hence, f is concave

downward for all x € R.
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