Math 75 Maria Nogin
Practice test 1 - Answers

The actual exam will consist of 6 multiple choice questions and 6 regular problems.
You will have 1 hour to complete the exam.

Multiple choice questions: circle the correct answer

1. The function f(z) = sin(x) + 22 is
A. even B. odd C. periodic with period 27 D. discontinuous at 0
@None of the above

2. If we shift the graph of y = sin(x) 2 units to the left, then the equation of the new
graph is
A. y=sin(z) + 2 B. y =sin(z) — 2 @y = sin(z + 2) D. y =sin(z — 2)
E. y = sin(z/2)

[ 1
3. The domain of the function f(x) = 92 + Vv x — 1 is the set of all real numbers z
—x

for which
A.x<-3orx>3 B. 2z <3 C.z2>1 1§x<3 E.l<z<3

4t EEU
z——1- x+1
A. 1l —1 C.0 D. - E. Does not exist
—rx—1 ifz< -1
5. The function f(z) =4 0 if —1<z<1 is

x ifxr>1
A. continuous everywhere
B. continuous at 1 but discontinuous at —1
@ continuous at —1 but discontinuous at 1
. continuous at all points except for 1 and —1
E. discontinuous everywhere

6. Find the equation of the line tangent to the curve y = x2 + 4z + 4 at (1,9).
A.y=09z B.y=6z—15 (C)y =6z +3 D.y=2z+1
E. None of the above

7. If f(3) =2, f'(3) =4, ¢g(3) =5, and ¢'(3) = 6, then the derivative of J(@) at v = 3 is
N 9(x)
;) -
@ 0.32 B. 2/3 C. —8/25 D. 0 E. Undefined



Regular problems: show all your work
8. Sketch the graphs of:

(a) (z — 3)?: shift the graph of 2 3 units to the right
y ;

T
3

(b) 3cosx + 2: stretch the graph of cosz by a factor of 3 vertically and then shift 2
units upward

y

™

2

(d) e=®71: shift the graph of €* 1 unit to the right and then reflect about the y-axis

wy ,
T

9. Find a formula for the function whose graph is obtained from the graph of
f(z) =e"—1by

(a) Reflecting about the y-axis.

(¢) —sin (z — Z): shift the graph of sinz Z units to the right and then reflect about

the z-axis

glx)=e" -1
(b) Vertically compressing by a factor of 5 and then shifting 3 units to the left.
e:c+3 -1
g(r) = —

(c) Reflecting about the x-axis and then shifting 2 units down.
glz)=—(e"—=1)—2=—€"—1



1
10. Let f(z) =2 -2, g(z) = e h(z) = V& + 1. Find the following functions and state

their domains:

(a) gof:g(Q—:B):2 , domain: 2 —x # 0, so x # 2 or (—o00,2) U (2, +00).
—x
(b) foh=f(Vx+1)=2—+x+1, domain: x+1>0,s0 x> —1or [-1,400).

(© goh=o(VaF ) = =

domain:  +1 >0, s0 x > —1 or (—1,+00).

11. Evaluate the limits:

(a) lim (72— 25) =7-5 — 25 = 10

r—b5

(b) lim T gy D
e——-12243x+2 a—-1(x+1)(x+2) a—-12+2

(c) lim @ — lim (3 - \/9—|——$)(3 + \/Q—I——x) i 32 _ (m)z B
50 T = r(3+V9+ ) T o0 2(3+ V9 + 2)
_ 1

= lim 9—(0+7) = lim ‘ —lim_il———
=0x(3+vV9+z) 2=02(B3+vVI9+z) 2-034+V9+x 6
3 —2 % —2 pos.
d) lim —— = 1i _
(d) s S R S (x —2)(x+1) {(small pos.)(pos.)] oo
(e) lim ﬂ = lim v 2 DOs = —00
r—2- 12 —x —2  a—2+ (v —2)(z+ 1) [ (small neg.)(pos.) |
3
-2
(f) lim ¥ 72 DNE because the limits in (d) and (e) are not equal

e—2 22 —x — 2
1 1
(g) lim 2* cos <—) = 0 by the squeeze theorem since —z? < z*cos (—) < z* and
r— x xXr

c Ay 4y _
(') = liy(s") =0

cx if z>2

. is continuous everywhere.
b—x if <2 y

12. Find ¢ such that the function f(z) = {

Since linear functions are continuous everywhere, f(z) is continuous at all poits except
possibly at 2. It is continuous at 2 if and only if the functions cx and 5 — x agree at 2
(that is, they have the same value at 2. The graph of f(z) then has no jump at 2.) So
we set the values of cx and 5 — x at 2 equal:

c-2=5-2

2c=3

CcC =

[\J[eN]

13. Show that the equation x® — 4z + 2 = 0 has at least one solution in the interval (1,2).

Let f(x) = 2° — 42 + 2. Then f(1) = —1 < 0 and f(2) = 26 > 0. By the intermediate
value theorem, there is a point ¢ between 1 and 2 such that f(c) = 0.

3



(x4 2)(3x — 4)
(x=5)(x+T7)"
Since rational functions are continuous in their domains, f(z) can have vertical asymp-

totes only at 5 and —7 (where it is undefined). Check the limits of f(z) as z approaches
5 and —T:

lim (x +2)(3z — 4) [ (pos.)(pos.)
z—5+ (r—5)(z+7) [(small pos.)(pos.)

lim (x4+2)(3x — 4) [ (neg.)(neg.) } e
e—-7+ (x =5)(x +7) | (neg.)(small pos.)

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

14. Find the vertical asymptotes of f(x) =

| =

15. Differentiate the following functions:

(a) f(z)="Tr—3
flx) =17
(b) p(s) = s° —2s* 4+ 3> —4s® + 55— 6
p'(s) =55t —85% +9s5 —8s+5
3t — 5t + 1
(c) f(t):T
f(#)
f/

25 1
t) = 4.5t —2.5t7%5 — 0.5t =45Vt — T2 — ——
(t) Vie
3
5 T 3
(d) g(z) == —4—\/5+;
g(zx) = 2% — 2™/ 4 327!
11
g (x) =2z — Z:c7/4 3r72
2
Cyrty+l
(e) qly) = 1
/() = Ry+ D+ - @ +y+1HA) _ v’ +2
(y+1)? (y+1)?



