MAT 16A

Homework 6

Finding derivatives:

1. f(x) = #22  Using quotient rule we obtain

T -

rL[sinz] — sinzLL[z]

fll@) = —
sin® x
TCOST — SINT
B sin? x
2. f(z) = 2? secz. Using product rule we have

! o d 2 2d
fl(x) = dl_[az]secx—kxdx[secx]

= 2$SGC$+I‘QS€CZL‘1}&H$

= xsecz(2+ xrtanz).

3. f(x) =sinz tanx. Using product rule we have

d

fl(x) = . [sin x] tan = + sin T [tan x]
= cosztanm + sinzsec’ x

sin ) 9

+ sinx sec” x

= COSZX
COS T

= sinz + sinzsec® x
(1+sec®z)sinz.

4. f(z) = e"secx. Using product rule we have

fllx) = %[6"’3] secx + ex@[sec |

= ¢e'secx +e*secrtanz
e”(1 + tan ) sec z.

5. f(z) = ff;; Using quotient rule we have

(14 2?)Llcotz] — cot L1 + 2]

fl(x) = (14 22)2

—(1+ 2*) esc® x — (cot 2)(0 + 22)

(1 + 22)2
(1+ 2?)csc® x + 2z cot @
(1+22)?




6. f(x) = ze® cscz. Using general product rule we have

fl(x) = %[x]e”" cscx + x%[ex] cscx + xex%[csc x]

e*cscx + xet cscx — xe® cscx cot x

= e’(l1+ 2 —xcotz)cscu.

Equation of tangent line:

1. f(z) = e"sinz. Using the product rule we have

fl@) = %[ex] Sinx—i—em%[sinx]

= ¢e"sinx +e®cosz

= e"(sinz + cosx).

Slope of the tangent line at z = 0 is f/(0) = €%(sin0 + cos0) = 1. Also notice that
f(0) = €Ysin0 = 0. Therefore equation of the tangent line at x = 0 is

y = f(0) = f(0)(z - 0)

i.e., Y =1
2. f(t) = (1 +t*) cost. Using product rule we have

d d
f'@) = a[l + ] cost + (1 + t2)£[cos t]
= 2tcost — (14 t*)sint.

Therefore slope of the tangent line at x = 7 is
2
F(Z) = 2ol - (H%) sin 7
2
= —(14+—].
(%)

Notice that f (%) = (1 + %2> cos 5 = 0. Therefore equation of the tangent line at x = 7

1S



3. g(z) = e*tanz. Since e? is just a constant, it is easy to see that ¢’(z) = e*sec? z. Therefore

slope of the tangent line at z = Z is f/ (3) = e?sec? T = 2e?. Therefore equation of the

1
tangent line at (I, e?) is

2 2 m
—e2 =9 < __)
y—e e’ (x

i.€., y — 2%z — € <1 — g) =0.

4. f(x) = ze®secx. Using the general product rule we have

d
f(z) = %[a:]e” secm+x%[ex] secx—l—xex%[secx]

= e¥secx +xe®secx + xetsecx tanx

e”(1+ z + ztanx)sec .
Therefore slope of the tangent line at (0,0) is

f(0) = €’(1+0+0tan0)secO
= 1.

Hence equation of the tangent line at (0,0) is

y—0=(z-0)
i.e, y—x=0.



