Math 75A Maria Nogin
Practice test 2 - Solutions

Multiple choice questions: circle the correct answer

r+1
1. How many vertical asymptotes does the curve y = ——————————— have?
Y yip Y= 2@+ 2)(x+3)

A0 B.1 C. 2 DE E. 4
(x=0,2=-2,and z = —3)

2. ;1—>H1233—2:

A.0 B.5 C. © D. —>x @Does not exist

(because the limits from the right and from the left are not equal)

T+ 2
3. 1l =
Al B.1 @% D.0 E. Does not exist

(divide the numerator and denominator by x)

4. Find the rate of change of y =3x + 5 at z = 4.

()3 B. 4 C.5 D. 17
E. None of the above

(the rate of change is y'(4), the slope of the graph, which is 3)

5. Find the derivative of v/2x.

2 2 1 1 1
A — B. — C. — — E.——
\/5 V2x 2\/5 V2 2V 2z
(either rewrite the function as v/2y/x and then use the constant multiple rule, or use the chain
rule; simplify your answer)

8 3
6. Simplify the expression: (&ﬂf)g%
8T VT 1 A
. B VI b D E. 4

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

A 1+V3 B.1+2/3 C.1-2/3 D.2+/3 ®)2- 3

(the velocity is the derivative of the position function)



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

A.y=9x B.y=6x—-15 @y:Gx—i—S D.y=2z+1

E. None of the above

(first find the slope, i.e. ¢'(1); then use the point-slope equation of the line and simplify)

Regular problems: show all your work

9. Evaluate the limits:

(a) 1 23 —2 i 23 —2 pos. N
im —— = lim =400
g—2t 22 —x —2  z—2t (x—2)(z+ 1) | (small pos.)(pos.)
3 -2 ) pos.
b) lim ——— = 1i _
(b) oo T~z — 2 aopr (x—2)(z+1) {(Small neg.)(pos.)] >
32
(c) lim2 2x72 DNE because the limits in (d) and (e) are not equal
s—2 12 — 1 —
503 —x—3 b—x—2 5
d) lim — — " "2 _ fyp — 2> a5 _°
@l 323 soo 4+ 23 4
502 —x — 3 S-H-2% 0
lim o — Ty z 2T 2
() azﬂlrfnoo 43 + 322 — 3 JDLHOIO 4—|—%—I—33 4
. bt —x-3 . bz—1-3
) fim e, =3 JINHE N R
 ViPys o VETEs AEER e i+
(g) lim ——— = lim fe = lim = lim ———s— = lim s =
z—oo 3r — 3 T—00 3—5 T—00 3—5 T—00 - T—00 3—5
v/ V4x245 42245
172 42245 VATTTO — =
() ik N T S e R . AR
r——00 3T — 3 T——00 3—5 T——00 3—5 r——00 3—;
At
lim ———a—=—¢
T— —00 3—=2 3

x

1 2
(i) lim (3 -z +22% — 52%) = lim 23 (3—+—5> = —00
x

Tr— 00 r— 00

Tr— —00 r— —00

12
G) lim (3 —z+22* —52°) = lim x3(5—+x—5)=oo



(x+2)(3z —4)
(x=5)(x+T7)"
Since rational functions are continuous in their domains, f(z) can have vertical asymptotes
only at 5 and —7 (where it is undefined). Check the limits of f(z) as x approaches 5 and —7:

. (z+2)(3x—4) (pos.)(pos.) e
xlingr (x =5)(x+T) {(small pos.)(pos.)] =

lim (x+2)(3z —4) { (neg.)(neg.) ] e
a——7t (£ =5)(x+7) |(neg.)(small pos.)

Since the limits are infinite, f(z) has vertical asymptotes =5 and x = —7.

10. Find the vertical and horizontal asymptotes of f(x) =

To find the horizontal asymptotes, we find the limits at infinity and negative infinity:

_ (e+2)Bz—4) DO g4 34y 3
hm—:hmAthﬁ:f:S
z—oo (x —5)(x+7) a—oo (w;S) (w:?) amoo (1-2)1+ 1) 1

z+42) (3z—4

i @F2Er—4) 7(48)(1‘):11]@@ w:§:3

z——o0o (x —5)(x+7) =2o-oc (I;S) (117) z——c0 (1 — %)(1 ¥ %) 1

Thus y = 3 is the only horizontal asymptotes.

11. Differentiate the following functions:

(a) f(z)=5
f(x)=0

(b) flx) =Tz -3
Fa)=1

(c) p(s) =8> —2s* +35% — 452 + 55— 6
p'(s) =55t — 853 +9s2 —8s+5

(@) £(t) = Vi
1) = 2%/%
(@) fle) =2
flo) =2
) 5 = L2
f(t) = 315 — 505 4 4705

2.5 1
"(t) = 4.5t95 —2.5¢70% — 0.5t 10 =45Vt — = — ——
£ Vi- s

g(x
11
g (z) =2z — 43;7/4—3 -2
2
y +y+1
h =
(h) q(y) s+l
Jy) = B+ - W +y+1DA) _ y*+2

(y+1)? (y+1)?

(i) y = 3sin(z%) + g

y' = 3cos(x%) - 5z = 152" cos(z°)



() f(x) = cos(4)(x® — 3x)

f'(z) = cos(4)(322 — 3)

x> -5
(k) g(z) = m
z?cosz + (23 — 5)sinz

g'(r) = & 2_0;33 2
(wax)=tmﬂx)<4234-i>

W) = s (o + 2 ) +tante) (508 - 5)

12. Find the points where the tangent line to the graph of f(z) = 2° — 80z is horizontal.
The tangent line is horizontal when f’(x) = 0.
f'(z) =52*—-80=0
5(z* —16) =0
5(x% —4) (22 +4) =0
5(x —2)(x+2)(2? +4) =0
r=2and x = -2
Thus the tangent line is horizontal at (2, —128) and (—2,128).

13. 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
/

V=t P Vs
ORE

y-3=3(-3
y:éx—FQ.



