Math 75A Maria Nogin
Practice test 3 - Solutions

Multiple choice questions: circle the correct answer

1. Find the derivative of v/2z.

2 2 1 1 1
A, — B. — C. — — E.
N V2 2\/x V2 2V/2x
2. Evaluate the limit: lim sin(3z)
z—0 bx
A.0 0.6 C. % D. % E. Does not exist
8 3
3. Simplify the expression: (3172?2%
8 1 4
SV B. V¥ 1 D. E. 4/Z
1022 2 2\/x 5T

4. The position of an object at time ¢ is given by s(t) = 4sin(t) + 2 cos(t). Find the velocity of
this object at t = g

A 1+3 B.1+2V3 C.1-2/3 D.2+3 ®)2- 3

5. Find the equation of the line tangent to the curve y = 22 + 4z + 4 at (1,9).

A.y=9 B.y=6zx—-15 @y=6w+3 D.y=2x+1
E. None of the above

6. If f(3) =2, f'(3) =4, g(3) = 5, and ¢'(3) = 6, then the derivative of f(@

({)o-

(A)o.32 B. 2/3 C. —8/25 D. 0 E. Undefined

7. If f(z) =43, find f'(z).
A. 43 B. 3. 43 C. 1297 D. In(4)4%" ®)31n(4)4%

Regular problems: show all your work

8. Differentiate the following functions:

(a) f(z)=Tzx—-3
f'(z) =7

(b) p(s) = 8% —2s* +35% — 45> + 55— 6
p'(s) = 5s* — 853+ 952 -85+ 5



3t2 —5t+1

C t) =
(c) f(t) 7
f(t) =315 — 505 4 ¢705
2.5 1
"(t) = 4.5t°% —2.5t79% — 0.5t 10 =45V - T2 - ——
fl(t) =45 5 0.5 5Vt 7 oE
3
9 T 3
(d) g(z) == —4—\/54‘;
g(x) = 22 — o'/t 43271
g (z) =2x — 14—1177/4 3272
2
oyt +y+1
(© aly) = =5
Jy = B+ - W +y+1D)1) _ y*+2
(y+1)? (y+1)?

(f) y = 3sin(z®) + g
y' = 3cos(z°) - 5z = 152" cos(2”)

(8) f(z) = cos(4)(a® — 3x)
f'(z) = cos(4)(3x2 — 3)

() g(z) = %
J(z) = 3z cosz :Oif:;_ 5)sinw
(i) h(z) = tan(z) (% n %)
W (z) = sec®(x) ( 41953 + %) + tan(z) <_2x—1 _ %)

(G) f(t) = 5" —8-3% + 92*
J(t) = 5e* — 81n(3)3* + 18z
9. Find the points where the tangent line to the graph of f(x) = 2% — 80x is horizontal.
The tangent line is horizontal when f'(z) = 0.
f'(z) =52*—-80=0
5(z* — 16) = 0
5(x% —4)(22 +4) =0
5(x —2)(z +2)(z2 +4) =0
r=2and x = -2
Thus the tangent line is horizontal at (2, —128) and (—2,128).

10. Find an equation of the tangent line to y = v/2z + 3 at (3, 3).

The slope of the tangent line is equal to the derivative at 3.
1 1

y'= N R, &
Y@ =5

y—3=%(£ﬂ—3)

yz%x—i—l



11.

12.

13.

14.

Evaluate the limits:

. sin(6x)
. sin(6x) sin(6x) lim 1 1
(a) sin(6z) . "o iy 2 220 -6z 15 6
20 sin(7z) | om0 S0 plp sn(m) ©  in(7r) | L 7
© 1.7z lim — 1/
z—0 7 Tx
2x . 2z cos(4x) . 2cos(4x) . 2cos(4x) iii%2cos(4x)
(b) lim ——— = lim —————* = lim ———— = lim — = , =
z—0 tan(4x) =0  sin(4x) z—0 sin(4z) o—0 sin(dz) . sin(4x)
x Taz lim —
z—0 2 . 4CC
2 2 1
T T 5175
vz 4 2
. sin(5x) sin(5z)
5 —_— T52
(¢) lim tan(5z)csc(z) = limsm(i?) = lim%() = lim575,() =
=0 2=0 cos(5x) sin(x) =0 cos(bx) 2 =0 cos(br) 2 E
in(5
oy SO0

lim cos(5x) sin(z) L
x—0 x

d d d
Solve for 2¥. 5z 8y—y +22) = 7% _ 3zy°.
dx dx dx

d d
40xy—y + 523 = 7_y — 3zy°
dx dx
dy —_dy _ 3 3
40xy£ — 75 = —3xy° — bx

d
(40zy — 7)% = —3xy® — 52°

dy —3zy3 — 523 - 3zy® + 5z
de  40zy—7 7 —40zy

Consider the curve given by x3y3 — 3xy® + 4y = 6.

(a) Use implicit differentiation to find y'(z).
32293 + 2332y’ — 3y® — 323y%y’ +4y' =0
3z3y%y’ — dxy?y’ + 4y’ = 3y> — 3223
(3z3y? — 9zy® + 4)y' = 3y® — 322y?
y/ _ 3y3 _ 3z2y3
3x3y? — 9xy? + 4
(b) Check that the point (2, 1) lies on this curve.
2%.1-3.2-1°44-1=6.
(c) What is the slope of the tangent line to this curve at (2,1)?
3.13-3.22.13
3:29.12-9.2-12 44
A snowball is melting (so it is decreasing). Find the rate of decrease of its volume with respect
to the radius when the radius is 3 cm. (Recall that the volume of a ball is V = 3mr3.)
V(r) = 4mr®
V'(r) = 4nr?
Ifr=3,V' =4r-9 = 36m.

So the rate of decrease of the volume with respect to the radius is 36m.

—0.9.




