Problem A.

dy

1) Find
(1) Find -~

dy

2) Find
(2) Find -~

dy

3) Find
(3) Find —~

(4) Find
(5) Find
(6) Find
(7) Find
(8) Find
(9) Find

(10) Find

(11) If y = In(sinx)
(12) If y = e®

(13) If y = acos(lnx) + bsin(Inz) show that IQM +x— +
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Derivatives with exponentials, logs and trig functions.

when y = a®!.

sin™ x
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cos" x

when y = €% sinbx.

1 —cosx

1+cosxz /)’
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Whenyzln@/ﬂ.
1+ tanzx

when y = € cos(bx + c¢).

when y = In (

vVor+Intanzx

when y = T

1+ xsinx
when y =In —.
1—2xsinx

1—coszx 1/2
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when y = In —+ S?na:'
1 —sinz

3
show that d_y = 2csc? x cot .

when y = In (

3
T cos bx show that @ — QCL@ +(a®*+b*)y =0
dzx? dx y="

2 d
L y=0.

dax? dx



d? d
(14) If y = Ae=" cos(pt + c) show that EZZJ + de—i +n2y = 0, where n? = p? + k2.

d4
(15) If y = e~ * cos z prove that d_xzi + 4y = 0.

Problem B. Derivatives at a point.
., dy
(1) Let y = tan2x — 2tanx + 2. Find In at © = /4.
x

.2
d d

ST+ Cos T cosx. Find 2¥ and &Y

1422 dx

2) Let y =
() Y =0 dx

$:7T/2.
d
(3) Let y = cot z + sec? x + 5. Find d_y at x = /6.
x

d
(4) Let y = cos(sin z?). Find %

x:ﬂ/3.

dy
(5) Let y = (cot \/x + 5sin? \/z)?. Find . at © = 72 /16.
x

1 —si d
ST ping &Y at © = 7/2.

6) Let y = )
(6) Let y 1-+coszx dx

d
(7) Let y = 2?sinx + 2z cosx — 2x. Find d_y at x =0 and = = 7/2.

X

sin 22 dy dy
8) Let y = ———. Find —= d —= .
(®) Lety = "0 Find 4ol ™4 Gl o7

d
(9) Let y = (cscx + sinz + tanz)3. Find d_y at © = m/4.
x

Problem C. Differential equations.

d2
(1) If y = x 4 tanx show that c052x~d—x:g —2y+2x=0.

d2
(2) If y = Acosnz + Bsinnz show that d_xg +n%y =0.

d2
(3) If y = 2sinx + 3 cosx show that y + d—g =0.
x



d2
(4) If y = asinz + bcosx show that d_xg +y=0.

. d*y dy 2
(5) If y = sin(sinx) show that s + tan v +ycos“z =0.

du\ 2
(6) If y = asinz + bcosz prove that y? + <£> =a’ + b

d
(7) Ify = \/sinx-l— \/sinx—i— \/sinz ++/--- show that (2y — 1)% = COS Z.

Problem D. Parametric equations.

(1) Find Z—i when x = acosf and y = bsin 6.

(2) Find Z—z when z = a(f +sinf) and y = a(1 — cos@).
(3) Find Z—Z when x = asec?§ and y = btan3 6.

(4) Find Z—z when z = bsin® ¢ and y = bcos® ¢.

(5) If x = a(t —sint) and y = a(1 — cost) find %

2
6) If x =a(f +sinf) and y = a(1l — cosd ﬁnd@atGZW 2.
dx2?
x

d2
(7) If £ =2cosf — cos 260 and y = 2sinf — sin 26 find d—g at 0 =m/2.
x

d? d
(8) If x =sint and y = sinmt prove that (1 — xQ)d—;; — x% +m?y =0.

Problem E. Implicit differentiation.

d
(1) Find d—y when y?sinz + ytanx + (1 + 22) cosz = 0.
T

d
(2) Find ﬁ when sin(zy) + g =2% —y.



Yy
1422

d
(3) Find d_y when 2y + + tan? z + siny = 0.
x

(4) Find Z—y when tan(z + y) + tan(x — y) = 1.
x

d
(5) Find ﬁ when asin(zy) + bcos(z/y) = 0.

(6) If x = In(tan(y/x)) find Z—z

Problem F. Derivatives with inverse trig functions.

., dy .
1) Find == wh = 3
(1) Fin 7, Wheny=sin"" g
. dy .1
2) Find — wh = 4,
(2) Fin o, Wheny =sin""z
(3) Find Z—y when y = tan~! /.
x
. dy . 1
4) Find == wh = 3x.
(4) Fin 7, When y =sin"" 3z
dy
5) Find —= wh = tan~! 5z.
(5) Fin o, When y =tan™" 5z
dy
Find —— wh =sec” ! 22
(6) Fin -, When y =sec™ z
dy
7) Find —= wh = csc 12
(7) Fin 7, Wheny =csc™ x
d
(8) Find % when y = cos™! /.
(9) Find dy when y = sin™* 222,
dz
d
(10) Find ﬁ when y = csc™!(sinx).

d
(11) Find d—y when y = tan™1 /z — 1.

i

(12) Find Z—y when y = sin(tan~! z).
x



13) Find == when y = z cos™ ! z.
Y

x
. dy . 1
(14) Find T when y = xsin™ " z.
x
. dy 1
(15) Find o when y = xtan™" =.
x
L dy —1 —1
(16) Find T when y = tan r —tan” " x.
x
. dy 2 —1
(17) Find T when y = (1 4+ 2%) tan™ " 2.
x
.. dy 1
(18) Find . when y = tanz cos™" z.
x
d 1 1
(19) Find % when y = 2 In (1 i_ i) +tan~ ' 2.
. dy 2 —1
(20) Find T when y = (1 — z*) cos™" z.
x
. dy -1
(21) Find T when y = tanx - tan™" z.
x
. dy 1 -1
(22) Find T when y =sec™ z +csc™ " z.
x
o dy ~1 ~1
(23) Find T when y = tan™"(a/z) - cot ™" (z/a).
x
o dy ~19,.3
(24) Find I when y = (tan™" 2x)°.
x
. dy -1 2
(25) Find T when y = cos™ " (tan z*).
x
., dy 4 ( 2z
(26) Find T when y = tan (1 — .%’2>.
d dy I (1= x?
(27) Fin 4, When y = sec T2 )
. dy 1 [ 3z — x3
(28) Find a when Yy = tan 1_—3x2 .



(29) Find

(30) Find

(31) Find

(32) Find

(33) Find

(34) Find

dy

Find
(35) Fin -

(36) Differentiate sin™* (:z:
1+

when y = tan

when y = cos™

when y = cot™?

—1

when y = cot™?

when y = sin™

when y = cos™

when y = tan™

—1

sin” " x
37) If y = ——
S Y
Problem G. Expansions
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a-+bcosx
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b+ acoszx

1+ 2cosz
2+ coszx

o)

) with res

1 —cosx
sinx

2

For questions 1-9 suppose that

fz)=co+ci(z—a)+ca(r—a)+es(z—a)+ca(z—a)t +---.

(1) Show that ¢y = f(a).

(2) Show that ¢; = —
1
(3) Show that ¢y = 5 (

1
(4) Show that ¢35 = 3 (

df

X

d2

r=a

dlL‘2 Tr=a

)

).

pect to cos ™1 (

d
prove that (1 — xQ)d—y —zy = 1.
x




(5) Show that ¢4 =

Q“\
~

mH

..
..
=)

(6) Show that ¢5 =

g“\
~

1 /d"f
Expl hy ¢, = — | —
(7) Explain why ¢ - (dx”

(8) Show that

2
flavda) = @+ (L] Yotz (53] ) @2
1 [d3f 1 [d*f
3 (% m:a> (A" + 55 (% x:a) (Ax)*+

_ fla+Az) — f(a) _
(9) ShOW that Alglggo A{E N % r=a

(10) Give a series expansion for e*.
(11) Give a series expansion for sin .

(12) Give a series expansion for cos z.

(13) Give a series expansion for .

-
(14) Gi i ion f 1
ive a series expansion for
v P 14+
(15) Gi ' ion for —
ive a series expansion for )
P + 2
. 1 1 1 1 3
(16) Expla1nwhy1+§+3—2+3—3+3—4+---:5.
. 1 1 1 1 1 3 1



