Instructor: Dr.R.A.G. Seely

1. Calculate the following limits.
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2. For each of the following functions, find the derivative f'(z) using a limit definition.

(a) f(x) =be+7 (b) fl&)=vae+1 (c) flx) = % (d) f(x)_x2—3x—|—1
@ f@) =37 45 () flr) = (8) Jlo) = — (h) o) = v2—x

(i) f(z) = 25z — 10 G) flz) =2> 48 (k) f(z) =322 +6 () f(z) =2®—27
(m) fla) =225 () Slx) == (0) fe) = — (b) f() = a® - 32427

3. For each of the following functions, find the derivative f'(z) using the derivative formulas.

(a) f(x) =be+7
(e) f(x) = Va2
(i) f(z) =5z —

(b) f(x) =V
(f) fz) =Te -3 (8)

32°+ o445

(d) flz)=2*—324+1

() J2) = 2® — x4 Vo

©) F) = -
[ =19 =

0) )= (5 +12) (30 - 20-49)

19 f(z) = (62F — 527 + m)(2/z + 2?) ) flr) = 2

(m) f(z)=3—-Tx (n) f(x) = %—1—5% (o) f(x) = %73_43517-1-29:3—1—4.5

(p) flx) = (31‘2 1+ 9x7 — 27) (3 — x?’) (@) flz)= (# + 42) (49:3 — 9z + 2)

(1) flz) = W‘iﬂ (t) flx) =321 — 425 + La + 75

(u) flz) = (% —26) (32* —8x +5

(W) f() = 2+ TV7

(X) f(x) = (g

(s) flz) =3+Te
)

5 9.3
(V) f(a:): %a 271‘ + 21

(121‘3 — 5) csc x

42° + 52 —
—13902—1—6) (4x” + bx ™

(v) flz) = BV - )

4. For each of the following functions, find the derivative %.

(a) y=42° =32 + Vo — =

51‘9—%—1—1
(d)y_9x2—3x+5
@ o daT— 141
& y_7x3—|—5x—3
8
(j)y:M
(T + 324 +1)°
(29: — )sinx
(m) y= (5x—|—3x2—|—1)
6
(p) y=Tx —§—F+¢5
(s) y= Q
v9x2 — 32 +5
(21‘4—5)secx
V) y= ———

Vhr+3z24+1

1
(b)y:7x3+221‘—5+\/4_5 (c)
(23 — 4)°
(bz + 322 +1)7

(h) y=42° — 52° + V& —

y:(8x3—5x—|—1) (3\/5—1‘2—7)

(e) y= () y= (32° — 4?4+ 21)"° (4 — 11)°

1
(i) y=>52"+ 13z — — + /34
xr

5e’ — L 411
k = et T 1 _ 5 1 3
9 0= S5 1) = (65 + 32— 1) (57 — 5 + )
(n) yzsec(2x7_7x2) (0) y= (41‘6—41‘9—1-65)24 (71‘—1—13)4

(q) y=1¢" cosa:(3x6 —41‘2—1—21) (r) y= (8x3—5x—|— 1) (3\/5—352 —7)

45 2
? +11\/_ x—g

(t) y = cos(z® + 2) tan(z® — 8) -

(u) y=—

(w) y = cot? (\3/x5—7x4+17) (x) y= <8l‘3—5l‘—|—1) (3\/5—932—7)3
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For each of the following functions, find the derivative dy

%.
92% — 3z +5 Szt 7 . 5
(a) y = cot(2z" — T2?) (b) y:m (c) y:T_F—i_%\/__?xB_i
(d) y = sec? (\5/ x3—4x7—|—71) (e) y:csc(xS—S) tan(x5+2) (f) y:exa_x csc (3x6—4x2+21)
475 V211 211
_ 3 2 _ 6
(8) y= (8o —2° = 7) (32* =Tz + 1) (h)y_T_F—i_%_Qx_—
5 322 + 1) si 5
(i) y= ( H(z;fsf 4)) 5 () y=ose(6a® —Ta 4 1) (k) y=e"" 7" cos (627 — 20" +12)
8 2 4 2 1 5x—4x? 6 4
1) y= 5—593 +1 3\/5—93—? (m) y=e In 31‘—;—1—21
he? — L 41
(n) y= ﬁ (0) y=sin(z® +2)cot(z®> —8) (p) y=sec’ (\3/9:5—71‘4—1—171111‘)
22_ 3

. Find the slope and the equation of the tangent line to each of the following curves at the given point.

(a) y=52 -3z at x =1 (b) y=32°—b2?at z =1 (c) y=bha? — 223 at x =2
(d) y=va2+5—-2z at (2,-1) (e) y=va?—->b—=zat (3,—-1) (f) y=Vz? -1+ 2z at (3,8)

Find the equations of the lines tangent to the curve y = x> — 322 — 152 + 7 which are parallel to the straight
line 9z —y + 3= 0.

. Find all values of  at which the graph of the following function has a horizontal tangent line: y = 32* — 1023 —

9z% + 5.

. Find the values of  for which the lines tangent to the curve y = #® — 322 — 152 + 7 are parallel to the straight

line 9z —y + 3= 0.

Find the values of @ for which the lines tangent to the curve y = 23 — 322 — 18z + 7 are parallel to the straight
line 9z +y+ 3 =0.

Find the values of  for which the lines tangent to the curve y = 23 — 32? — 152 + 7 are normal (i.e. at right
angles) to the straight line 92 —y + 3 = 0.

In analyzing the energy consumption of a robotic device, the following equation is used:

.o, d
- where a and 3 are fixed constant values. Find by

:a(l—zz)—ﬁ dz

v

The volume V' of a sphere is related to the radius r by the formula V = %71'7“3.

changing relative to the radius when the radius of the sphere is 15 mm?

At what rate 1s the volume

The surface area A of a sphere is related to the radius r by the formula A = 47r%. At what rate is the surface
area changing relative to the radius when the radius of the sphere is 6 mm?

A ball is thrown up in the air with an initial velocity of 8 m/sec. The position function is z(t) = —4.9¢? +vgt + =z,
where vy 18 the initial velocity, and zg the initial position. What are the velocity and acceleration functions? At
what time ¢ does the ball hit the ground? At what time ¢ does it “turn around”? (le. stop going up and start
coming back down — hint: what is the ball’s velocity at that moment?) (Give your answer correct to 2 decimal
places.)

A person standing 1.5 m above the ground throws a ball up in the air with an initial velocity of 9 m/sec. The
position function is z(t) = —4.9t% 4+ vt + 2o, where vg is the initial velocity, and 2o the initial position. What
are the velocity and acceleration functions? At what time ¢ does the ball hit the ground? At what time ¢ does
it “turn around”? (lLe. stop going up and start coming back down — hint: what is the ball’s velocity at that
moment?) (Give your answer correct to 2 decimal places.)





