APPM 1350 Exam 1 Solutions Fall 2026

1. The following two problems are not related.

(a) (10 pts) Find all values of @ in the interval [0, 27] that satisfy sin(260) = cos .

Solution:
This problem is similar to Written HW 1 #1.

Use the double angle identity for sin(26).
sin(26) = cos 6
2sinf cos = cos b

2sinf@cosf — cosf =0
(cos®)(2sinf —1) =0

The equation is satisfied if cos) = 0 at 6 = | 7, %’T ,orsinf = % at =| g, %” .

(b) (14 pts) Two wires of different lengths are stretched tightly from the top of a 20-ft pole to the ground. The
longer wire is w; feet long and forms an angle of 3 radians with the ground. The shorter wire is wo feet
long and forms an angle of 23 radians with the ground. Given tan 8 = % find the following values and fully
simplify your answers. (Hint: A double angle identity might be useful here.)

1. wi ii. cosf . we
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Solution:
Let = be the base length of the large right triangle shown.

i. Firstuse tan g = % to find x.

2 2
tanﬁz—opr_):—ozf = x = 50.
adj r 5

Then by the Pythagorean Theorem,

w? =20 + 2 = 20% 4+ 50% = 2900 = w; =| V2900 | =[10v/29 |

il cosﬁ—a—dj—i— 0
' hyp w1 10v/29

NeJ

e . opp 20 2 . . .
iii. Given thatsin f = — = = ——, we can use the double angle identity for sin(25) to find that
B hyp — 10739~ V35 g y (28)
2 5 20
Sln(Qﬁ) = 2Sin/6COSB = 2 . \/72>9 . \/7279 = @,



then solve for ws:

. opp 20 20

Alternative Solution: Use a double angle identity to find cos(2/3):

2
S
29 29

cos(26) = 2cos’ B —1 =2 (\/@

In the small right triangle, let the length of the base equal 21k and let we = 29k. Applying the
Pythagorean Theorem gives

207 + (21k)? = (29k)* = 400 + 441k* = 841k* — k= 1.
Therefore wo = 29.

2. (18 pts) The function f(z) is defined on the interval [—5,0) U (0, 5]. Part of the formula for f(z) is shown below:

2z -6 if -5 << -2
flx) =< -2 if —2<2<0

(a) For each expression, find the value if it exists. Otherwise write DNE. No justification is necessary.

i. (fof)(—3) ii. lim f(x)

T——2
(b) Suppose f(x) is odd. Write out the missing part of the formula for f(x) on (0, 5].

(c) For each expression, find the value if it exists. Otherwise write DNE. No justification is necessary.

i. lim f(z) S 10
T—5~ 1 $_1>r1n/2f T+ 2
Solution:

y=f)
y
3,
1+ \

s 1 2 577
~1t
_3L

@ i (fof)(=3)=f(f(~3)) = f(~2(~3) — 6) = f(0) = [DNE].

ii. Examine the limits approaching z = —2 from the left and right, respectively.
lim f(zx)=-2(-2)—6=-2 and lim f(x)=-2.
T——2" r——27F

The one-sided limit values are equal so xlgIEQ flx) = .

2



(b) The missing part of the formula can be determined by first graphing f(z) on [—5, 0), then applying symmetry
about the origin.

—2xr—6 if —5<xr< -2
-2 if —2<2x<0
2 ifo<x <2
—2r+6 if2<x<bh

Alternative Solution: For the interval 2 < z < 5, the formula can be calculated algebraically. Given that
f(z) = —2x — 6 for =5 < x < —2, we have f(—z) = —2(—z) — 6 = 2z — 6. Then, because f is odd, for
xin (2, 5],
f(z)=—f(—2) =—(22 — 6) = —2x + 6.
(© i lim f(z)= lim (-22+6) =|—-4]

5~ z—5
An alternate way to evaluate the limit is to note that lim f(z) = lim (—2x —6) =4 and f is odd,

z——5T z——5T
so lim f(z)=—4.
T—5~

10 10
ii. lim f (m n 2) =f <5/2> =f(4) = by direct substitution.

xz—1/2

3. (20 pts) Evaluate the limit. If it does not exist, explain why. (Reminder: You may not use L’Hopital’s Rule in any
solutions on this exam.)

. Trsinx 8
1 o ehm . 2/3
@ 230 922 + zsinx ®) :llfl~>0 veos <az2)

Solution:

(a) This problem is similar to WebAssign HW 1.4 #4.

sin 6
Use the limit gin% = 1. Divide numerator and denominator by 22 (or divide by x twice).
—

Txsinx . 7sinz
m —
z—0 92 + sinx
7. sinx

= lim —%—
10 9 sz

m ———
xz—0 9% + xrsinx

71 [7
9+1 |10

Alternate Solution: Divide numerator and denominator by z sin x.

R A S
25092 4+1 9-14+1 10

sinz

Alternate Solution:

Txsinx . sinx Tx

im ———— im . -
x—09x* +xsinx =0 x 9x +sinx
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(b) Use the Squeeze Theorem. For x # 0,

and

Because

8
lim 2%/% = )al 1s[0]
lim 2™~ cos <x2> also equals @
4. (18 pts) Consider the function

10 — x
— if 1
100 — 2 if x > 100
z if = < 100
c

g(x) =

where c 1s a nonzero constant.

(a) Evaluate lim g(x).
2—100+

(b) Is there a value for c that will make g(x) continuous at x = 100? If so, find c. If not, explain why there is no
value. State the definition of continuity and use it to justify your answer.

Solution:
(a)

_10—yz . 10—yz 10+ 7
lim ——Y— = lim .
z—100t 100 —2x  z—100+ 100 —z 10+ /x

C b 100—7
2100+ (100=7) (10 + /)
1 1

= lim —— =|—
a—100+ 10+ & |20

(b) The function g(x) is continuous at z = 100 if

100) = i = 1l .
9(100) = liw olz)= lix,o(@)
The value of g(100) equals the value of the limit of g(x) as x — 100™:
100
9(100) = lim L= "2,
z—100~ C c
The limit of g(z) as z — 100", found in part (a), equals 5.
Setting g(100) and the one-sided limits equal gives the value of ¢:

100 1

20

4



8% — 48
5. (20 pts) Consider the function h(z) = 1:27%:6
22 —

(a) Find the domain of h(x). Express your answer in interval
notation.

(b) Find the value of lir% h(z) or explain why it does not exist.
T—r

(c) Shown at right is an illustration of 1irr%i h(z) using the precise
T—r
definition of a limit. It shows that for = # 6, if z is in the — h(x)
interval (5.7,6.3), then h(x) is in the interval (L — 0.11, Y=
L+ 0.11). Identify L, 0, and ¢ if they exist. No explanation ! > x
is necessary.

Solution:

(a) The function is defined for all real numbers except where the denominator x> — 36 equals zero at x = +6.
Therefore the domain of h(z) is‘ (=00, —6) U (—6,6) U (6,00) ‘

. . 8x(x—-67 ) 8z 86
(®) lim h(z) = lim 7o~y = lim e = e = (4]
(c) In part (b), we found that lin% h(z) = 4, so . The precise definition of this limit says that for every
T—r
€ > 0, there is a corresponding § > 0 such that

O0<|r—6]<d = |h(z)—4]<e

We are given the interval 5.7 < = < 6.3, which can be written as |z — 6| < 0.3. For any value of z in the
interval, the value of h(x) will satisfy 4—0.11 < h(z) < 44 0.11, which can be written as |h(x) —4| < 0.11.
Therefore\d = O.B\and\e =0.11]




