Week 5 Practice Problems MATH 203

# 1 Given that
fla) =2 h(z)

where h(—1) = 3 and h/(—1) = 6. Calculate f/'(—1)

# 2 Find the derivative of
b) f(z)=(1+a%)-e*

a) f(x)= (14 @) 2%/

d) f(z)=(92% —5)°(82° +6)"

# 3 Find the second derivative of
flx) =ze®(1+e7)

# 4 Find the equations to both lines through the point (2,2) that are tangent to the

parabola
y=x*+x+5
# 5 Find the remaining trigonometric ratios for
O<9<g b) sec(¢) = —1.5, g<¢<7r

a) sin(f) = 5

Bonus Question
Give an example of a function f(z) for which f/(0) exists but f”(0) does not, or explain

why this is impossible.



Solutions:

#1
Recall the Product Rule:
(f(x)-g(@)) = f'(2) g(x) + f(z) - ¢ (x)
For f(z) = z'°- h(x), where h(—1) = 3 and h/(—1) = 6. The derivative of f(x)
f(z) = 1027 - h(zx) + z'Y. h'(z)
f(=1) = 10(=1) - h(=1) + (=)' - W'(~1)

=—-10-3+1-6
=24

# 2
a) (Midterm Winter 2015 #5 a))

fl@) = (V) 2®/? a2
1_|_\/5) -1‘5/2_2
= (1 +vr) Ve

=Vz+ax

= (
= (

fl(@) = (@'?) + (x)
=2t

N —



By applying 'Chain Rule’ for e3* we get %e‘% = 3-e3*. Now we apply the "Product Rule’

for the second term of f(x).
f/(I‘) —3. €3m + [3$2 . 631 + l‘3 .3. 63:10]
= 3e3%(1 + 22 + 2°)

c) (pg.188 #19, Stewart) You may apply Quotient Rule for this function but instead
we will first divide, then compute the derivative term by term.

=T oz oo 1 1 _3/2
IO === =g = pr=" —*
3 1 3
! - 1.1 2 =3/2-1_ _ * 2 —5/2
f(x) 1-z +5 2T 5 e T+

d) For this problem, we will use ’Chain Rule’ then the 'Product Rule’. Recall the Chain
Rule:

So for,
f(z) = (92 — 5)° - (822 + 6)™
Let P(x) = (92% — 5)° and Q(z) = (822 + 6)!*. By Chain Rule,

Pl(z)=5-(922 —5)*- 182 =90z - (922 —5)* and  Q'(z) =14 (82% 4+ 6)3 - 162 = 224z - (8% + 6)*?

Now, we use 'Product Rule’ to compute f'(z)

f'(z) = P'(z) - Q(z) + P(z) - Q' ()
= 2242 - (922 — 5)° - (82 4+ 6)1 + 902 - (822 + 6)M - (922 — 5)*

You may simplify the expression but it is not necessary.

e) (pg.188 # 25, Stewart) First let us compute the derivative of the numerator and
denominator separately,

e A5



Recall Quotient Rule,

Again, you may simplify if you want.

# 3 (Midterm Winter 2014 # 4)

fey=z-e*Q—e*)=x-e"—x-€" "

=z-e¥ —=x

Apply Product Rule for z - e*,
fllz)y=€e"+z- " —1

ff@)=z-e"+e"+e"=a-e"+2-€"

# 4

We want to find two linear equations that are tangent to f(z) = 22 + x + 5 and passes
through the point (2,2). Graphically,



we want to find the equation of the orange lines that passes through (2, 2).

Let

Iy :y=myx + by
ly 1y = mox + by

represent the equation of the tangent lines, where m; and ms are the slopes of the line Iy
and [y, respectively. Let (a, f(a)) be the point of tangency ( i.e, the points where the line
and the curve f(z) intersect).

By the definition, the slope of the tangent lines are equal to the derivative of f(x) with

x = a. In other words,
i TE =T
T—a Tr—a
Also, by the point slope formula
_ N~
Ir1 — X0

m

where the line passes through the points (zg, y0) and (z1,y1)



So, the derivative of f(z) with z = a,
fl(a)=2a+1=m

Since the lines passes through the point (a, f(a)) and (2,2), by the point slope formula

-2
ml,ngila)_2:2a+1
2
5—2
mi2 = e rars— 2 —|—aaj—2 =2a+1

(Replace (zo,y0) and (z1,y1) with (a, f(a)) and (2,2)). Now, solve for a

a?+a+3
a—2
a>+a+3=2a+1)(a—2)
a2+a+3=2d%>—-3a—-2
0=a’>—4a—5
0=(a—5)(a+1)

=2a+1

Hence, a = —1 and a = 5. So the slopes of each line,

my=2a+1=2(-1)+1=—1
my=2a+1=2(5)+1=11

The equation of both tangent lines are

lh:y=—-lz+b
lg:y:11x+b2

Now, we just have to find b; and by ( the y-intercept of the lines). Since both lines passes
through (2,2), we have

lh:y=—x+b lo:y=11x + b
2= 240 2 = 11(2) + by
by =4 by = —20



Therefore, the equation of both tangent lines are

lh:y=—x+4
lo:y=11z —20

# 5 ( pg. A32 # 29; #31, Stewart)
We want to find cos @, tan 6, cscf, sec and cot @ for each question.

a) Since 0 < 0 < 7/2, we can use SOHCAHTOA for right angled triangles.

hypotenuse
opposite

adjacent

opposite side 3
sinf = PP — = —, where opposite side =3 and hypotenuse side =5
hypothenuse side 5

By 'Pythagorean Theorem’, we have the adjacent side equal to 4.

5)
3
4
So,
0 adjacent side 4 tan 0 singd 3 0 1 5
COSU = = — ant = = — csch = — _
hypotenuse side 5’ cosf 4’ sinf 3’
1 ) 4
Sece_cosG_Z’ COte_tane_g’



b) Since /2 < ¢ < m, we can’t use SOHCAHTOA for right angled triangle but now

consider,

m2+y2
¢ x

where,

sin¢:y, cos<z5:g and r=+/x2+y?
r r

Then
3

1 2
sec ¢ 3" coso = cos ¢ 3

Since r is always positive (because it’s a length) and x lies on the 4th quadrant, then



x = —2 and r = 3. Now, to solve for y with

=T
3= V(=2 +y¢?
9=y>+4
5=y>

Vb =y

y is positive because it’s above the x-axis. Therefore,

y V5 V5

sing === — tang = ——, csc o =
T

37 92 3 COt(b:_

e
=R

Bonus Question (Midterm Winter 2014 Bonus)

A nice example of a function that is undefined (does not exist) is when the denomina-
tor of a fraction equals to zero. Another undefined function would be a negative number
inside a square root.

Since we have & = 0, take f(x) = /2, then

f,(l') _ gx1/2 f”(d?) _ %$—1/2 —

17(0) = 0 exists but

5

is undefined since the denominator equals to zero. Therefore f”(0) does not exist.



