Math 2315 - Calculus 2
Quiz #1 - 2022.01.21
Solutions

. Evaluate the following trigonometric functions at the given angles.
(a) sin(0) =0

(b) cos(m/2) =0

(c) tan(m/4) =1

(d) cos(m/6) = /3/2

. Evaluate the following inverse trigonometric functions at the given side length ratios.

(a) cos™ (1/2) =7/3

(b) sin™ ( 1/2) = —7/6
(c) tan~1(—1) = —7/4
(d) sec™1(2) =m/3

Fill in the right hand side of the following exponential and logarithmic identities:
a) etel = eat?

b) ea/eb — eafb

C) (ea)b — eab

d) In(ab) = In(a) + In(b)
e) In(a/b) = In(a) — In(d)
f) In(a®) = bln(a)

. Compute the following derivatives:
d
(a) e sin(z)ec*s(®)

We employ the product rule here:

d
— sin(z)e®®® = cos(x)e®*®) 4 sin(x) - e . (—sin(x))

dx
= cos(x)e @) — sin?(x)ecs®)
(b) d 3z +1)'%sin(3x + 2)(42® — 5w + 2)*/°
dz cos(7z + 3)(4x — 1)7/6

We will use logarithmic differentiation on this one. Setting the expression to f(x), and recognizing that

In(f(x)) = 15In(3z 4 1) + In(sin(3z + 2)) + 2/51In(4z® — 52 4+ 2) — In(cos(7x + 3)) — 7/6 In(4z — 1)

d
3 (@) = f2) - - In(f(2))
_ @) |15 3 3cos(3x +2) 2 1222 -5 _ —Tsin(7z+3) 7 4
B 3x+1  sin(3z+2) 54x3 — bx +2 cos(Tx + 3) 64r —1
d
(C) &214»0052(2) 1Og3(€22 +€72z)
d 1+cos?(z) 722 1+4cos?(z) d 2 2z —2z
e (2 log, (e?* )) =1n(2) -2 P (1 + cos®(2)) - logg(e”* + e 2%)

1 L(e* +e7%)

In(3) €2z +e 22

=1In(2) - glteos®(z) (—2cos(z) sin(z)) - logg(e?* + e~ 2%)
1 2e% —2e7%

In(3) e +e22

+ 21+cos2 (2)

+ 21+cos2 (2)




(@) - Jogy log, (nw)))

d 1 1 d
@ 10g2 (log3(ln(w))) = ln(2) 10g3 (ln(w)) d 10g3 (ln( )
_ 1 1 1 1 i ln(w)
In(2) logg(ln(w)) In(3) In(w) dw
1 1 1 1 1

~ In(2) logg(In(w)) ~ In(3) In(w) " w
5. If f(x) = V523 — 32 + 6, compute the tangent line to f~1(z) at z = 2.

First note that f(1) = 2, so f~%(2) = 1. So the equation of the tangent line is y — 1 = m(z — 2), where
m=1/f(f"1(2)) = 1/f'(1). So we take a derivative of f(z).

152° — 3
3(Vbz? — 3z + 6)2
Thus, f/(1) = 12/12 = 1, so the equation of the tangent line is y — 1 = 1(x — 2).

fl(z) = %(5303 —3x46)"%3. (1522 - 3) =

6. Compute the following integrals.

142w
(a) / e dw

/1+2wd / 1 + 2w d
w= | — + — dw
3w? 3w?2  3w?

L/§ﬁ+**d

1 2
=3 + 3 In(jw|) +C

—2z+1
(b) / —ams dz
We can use properties of exponentials to first move the denominator to the numerator. The we set u = —z2 4+ z with
du = —2z + 1dz to finish the integral.

-2 1 2
/ s dz = /(—22+1)e_z T2 dz

622—2
= / e, du

=e"+C
= F Tt 4C

() / 2.c0t(0/3) d
/2
After rewriting cotangent in terms of sine and cosine, we will then use the substitution v = sin(6/3), with 3du =

cos(0/3)df. Note also that u(m/2) = 1/2 and u(m) = v/3/2.

g o _ ™ cos(6/3)
/ﬂ/22 £(6/3) do 2/ﬂ/2 w3 Y

v3/2 4
:6/ fdu
12 U

=6 In(u)]})”

=6 (ln(\/§/2) - 1n(1/2))



