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Math 151 - Week-In-Review 6

Topics for the week:

3.3 Derivatives of Trigonometric Functions
3.4 The Chain Rule
3.5 Implicit Differentiation

3.3 Derivatives of Trigonometric Functions

1. Compute the derivative of each of the six trigonometric functions.

. _ P o .
:\T;'Bm ()c)] = (oS(x) a-;——[csccx)] - - ¢cSclx) coty)
‘ 4 (x) | = sectx) tanlx
3z [eose = -sin) o [0l )
d o g2
;\.L;c[t"'“ ()] = sec’tn) ];[Co{()&)] - esc*lx)
S wnlw)

dglw) _ (R +5)sinlw) — cos (w) ($uwr+5w)
dw 7 (smlw) )z

dw s 2 (w)

3. For y = €* tan(z), find %
l} z ¥ tanlx)

2 x
3;‘3" . el bonlx) + ¢ (e
dx
o L%Mu) E %L’(x))
dx

or

é%‘ - Q'to.vnbt) + ton?2(x) ¥ l)
dx

Copyright (©) 2025 Math Learning Center Math 151 WIR 6: Page 1 of 7




TEXAS A&M UNIVERSITY .
;‘I‘.‘ Math Learning Center Math 151 - Spring 2025
g Week-In-Review 6

101
4. Compute ——[—11 cos(z)]

dz 101 /
£ eoson ] = # 1L sinl) se ’%1=25@4
4” [—llccSCx)]= llcostx) 4 Eﬂcos(x)] = | sintx)
dx* e

éi - c_os(%)] = =l sinlx)
dx3

44 [—l\ cosLx)] ==l cos (=)
el

5. Determine f'(0)> for f(8) = —7V0 - tan(6)
f(o)=-18"*. ran(®)
-\ X 2
2 s "'q" an z (_g— - ( .‘} e
F'(e)= "X 8 ¢ () + sec(®) )

T (e
§0)= - F tanle) - FIB 5™ (8)
2 J&

6. Determine the points on the curve y = 3sec(z) — 3 that have a horizontal tangent for 0 <
T < 2m.

\3: 3 seclx) -3 x_:]:l;:: 0(3:‘—‘; “w O&x&¢1TTW

dy. = 3 sec (W ran(x)

dx
\,\or‘aon*“\ 0= 3 sec(x) toun (x)
-\MTJ\* 5 =0 or Lonl)=0
39ecl® V3
= 0+W
MD Never *x
Mkan x= O
kil =«
d =0 x
v
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3.4 The Chain Rule

7. For g(x) = cot?(z) compute the first and second derivatives of g(x).

Joo= @) = (aot()) "

‘(x) = Aot ) (- Cec?(x))
%‘(x)‘— -2 cotlx)CScx)

‘2}"“) = -2(-csdte) ) -eselx) + 2(ese)(- QSC(K)Cot(x))(.flc.ot (x))
"(x) = A escfl0) + Y ose? () cot®(x)
= gescet(x) (csc’(x) + Zuﬂ:’(x))

8. Differentiate g(t) = 7(2t2 — 5t*)? with respect to ¢.
q ()=} (2v*-5 gy~

c}'u)= 1.2 CZJC"'—SE‘)’ (-4+7>-2043)

g' (6= 14 (24 2= 54%)(-4473- 201%)

9. Compute the derivative of h(z) = /3 + 322 — 6z — 8 with respect to z.
§ YU
hix) = (x’ +3x*- bx—%’) &

-2

3
dh0) ZL(X3+31"-L’X'?> ) (3,(2—*&0;:—(.’)
dx 3
ANy . ErEIRTE
dx -

i — 2
(s 3x*ox-8)
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10. Compute the derivative of s(t) = 6(5t% — 4t)® + arcsin(3t) with respect to ¢.
.2 8
S(£) = (St -%: )" 4 arcsin(3t)

=69
S'ley= 4g(Se-ux) (oe-%) , 3
| = 9¢*
11. Find the 28th derivative of f(z) = e’ + o3,
$xy= e+ x3
éi(-‘) = ‘{'e.‘b‘-\— 3’(1
ax
2fx) . e dovwotwe
|+1—-
28 2% y4x
45 . 4T
d X
222 \*
12. Write the equatlon qu. the line tangent to h(z) = ( - 1) at x = 1.
NCI () =(2 o) (x-a) + fla)
(£ 1
Rx)= 42 (M;L_Z._L sl (x-1)+ |
’U‘" (x-\—\)" }
INEADE: <f_¢__’> '-Hz) L 1} (}\,m Cx-%.)
' l}_“ o (x-\)
=4 0Y ()
=L
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13. Differentiate f(r) = g2r-r?
; 2vz -3
L) = L}
2r*- r

$r)= Y ) - (_qr-gr‘)

z® 11 dy —xz*+322-222

14. Given y = — and T =22 , compute second derivative of y with respect
to x.
= x3-1\ dy xte3x*-22x
r
!’2%- (4Psbx-22)(-x2)" = 20 -x*)ez 3 )(-x"43x*-22x)
Axi— B (‘ ‘_xz)'{
3
d'y (\-,&)qu%ox-zu YxS-lx®+ 225> — x> 4 12x -88,‘_’_:[
)L" - ( (_xt)'*
a’y 257 - ox™ - 22
dx2 C1-x2)?

15. For f(¢) = fcos (#*) compute f'(#) and f(f).
$(e) = 6-cos (&)

$(e) =1 cos(®) ¥ (-sin(6)-20)6

$'(B)= cos(e*)-20" s (&*) L

)-26 —48 swm(e?) + cos( @) 20 (20 )

$"(8)=-Sw(&"
'-}93'cos(et)

§“(8)= -G sw(e®) -
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3.5 Implicit Differentiation
16. Compute % for tan(z? + y?) = sin(y).
toan(x®t 3‘) = S}n(taf)
swcw*}t) (z2x+ Z.La, ii) = Cbsctd,\) o )
2 % sec? (x* f?jz) v 2y sect(x? +\a.z).—$3/ - QOS(ta) ﬁ seperate ';[:af
s

) secr Cxza ) = Costp L Yy - 23 0

Ax sec®(x* ha,"') = j.ik [COS(?S) - Z.a,sfd‘}(x +'3L)]

y 2(x?*x 2) )
= 2 i—uu’?) ' Zl%
cosua) e o

17. Compute % for sin(Zy)e“E2 = cos(x® + ?).
siml2yde = u:s(x +?f>
g (x*+yq* )(3x" 42
cos (2.3,)7:#& + e. VL% Smu—\'b) = = Sinlx b "k'%)
2-) Z\a,S\V\ (X +‘a’ ) 33;

7—

ZLost\a)e» _:y % znstn(z?f)e = - 3x*swmlx? +\3

S;n(x3+‘-a, )_:;}' ~3xrsm 3 Ty
Al e -ha )) = - 3x* stn(x +~A,1') szm(la)&

1) ~2x SV U‘a) e”

L

2_cos(z-a) e ﬁ +

;-Lé,, [zc05(z~3§ e+ Z%S
n(‘l.‘a.\ef

~3x* 5w (0 *\?Yﬂ = RS

e
ﬁ _{cos Clva,)e’& + Z? sin O<* +‘3})
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18. Determine the tangent and normal to the curve o2 — zy + y® = 7 at the point (-1,2).

X* - xy vyt =t
2x ~13*3§=er) A 1(7)'% =D
Zx-\}-x%‘a:+l~}%:o
‘ -‘x‘z_l%'JrZ?z_‘é(_«:-in—\a/
%.}[—wfz‘a_k “Ixd g

éﬁ}-— —2x+3_._
dx -X*Z\a/ Tahcz;u\* Line
_’ZC’Q;L‘CJI_) ~3ﬂ=55—(.x L)+ 2z
tan ~ :(_—..\).\,2,(7—)
- 4 Normoll Line
El ==3_(x+ Y+ 2
: -5 q
M“O'm: /g \3'

19. Compute g}{ for 5Y + 2%y = 1 + y cos(z?)
&

5‘} + X" L}; =1+ s(} cos(x?®)
9 T4, .X"' = dy cos(x*) - sin(xX) 2x ¥
ST 3nB) A v 2xy’ * 3¢ Y o

3
2. .t 2y d - __Zx
5‘3’911(5) ;L;y* X \25 :\l}a/x _ coslx )ﬂ/ ?

s sz) - Z'X\a

-3—%‘ Syﬁ.n(S) 4 3xl..\a,"»c_os£x’)] = - Zx\ausm () - ng}
%

. 2\ 3
f!:}" : -2703.'5‘“0‘ ) ZH*JL?
dx 53 0nlS) + 3x1\3" - costxt)
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