
Exam 1 Spring 2024
constant

1(a) f(x) = sin() + sin = sin+ sin "

f(x) = 0 +
↓

· cosx zix Do Not Need to Simplify2 sin

1(b) f(x) = cos(sinx)

f(x) = - sin (sinx) · cosX

(c) f(x) = cosX · Sinx

f'(x)= cosx - cosX + sinx (sinx)
*

cosix-sin2x

g ↑srep
(d) f(x) = tan XS

= tan
# = 4x

- S

7
- 6

f(x) = 8 tan sec-20x

1(e) f(x) = cosx = (cosx)
OR

= secx
- tanx

f(x) = - Icosx - - sink = sin = cosx

or, f(x) = cosy = SecX = f(x1 = secx - tanx

If f(x) = cos'x

f(x)= - sin Y :
-* = sin() ·*

2(a) f(x) = cos(ix) + cos(bx) + sin(3x) + sin(4x)

f(x) = - Tsin(7x) - 6sin(6x) + 3cos(3x) + 4cos(4x)

f = -Tsin-6 sing. + 3 cos3 + 4cs .F
2 3

-E
T 7

⑧ 70 I
=

- Tsin-bsinT + 3cos +4 cos-

See 4 .
above See 5 . above

= z + 0 + 0 - 2 = 1 - 2 = z - 1 = 3 Match



2(b) H(x) = cos(2x) + sin(6x) + 2sinx
= (cos(2x))" + sin(6x) + 2 sinx

H x = 2 cos(2x) · (sin(2x1) .2 + 6cos(6x) + 2 cosX

H'5 = - 4cos2 .Fusin + 6cos6. + 2 cos

it
T

E - I -
=

- 4cos sin + 6 cosT + 2 cos E

=- X(ty(y) + 6)- 1 +2. E
= - 5 - 6 +5 -- 6 Match !

3(a)( = x + x* + yz + 5 +
5
- X dx

6x3

Sx + x* + + 5 +Ex 65dx
·

X
!

= +-+"Yo
A

3
+-=x + qx

*
+ 0x
*
+ EX- 2xy

+C5

3(b)(secx-Scosx + sinx + SecXitanx dx

= tanx-8sinx-cosX + + - sex +C

I - I
3

x2X2-* axF(x* +*-* - **x3()(xi+1
= (xy + 1 - 1 - 1 dy

X47

= (xx - x
- +
d

=



Station

TrainTrack P

3(d))x" - Sx+x +7 dx * ( - 2x+ 7

xzt X2 dXX2 X

= (x - s +y +1x dx

= X - SX + x2 + 7x + c
↑-t - I

= - (x - - z + c

4. Diag ram X

Tgiven
M OL

&
10 Z

Variables

Let X = Distance between train and Point &

z = Distance between train and station

- = Angle between track and line connecting the Train the Station
Given

= 6 + /se

Find & = When z= 20

Equation tant=

Differentiate

tant =Glox
2

secf - sect · # = -10X2 *
Extra Solvable Information

OR

? = 1 (2012 - (102 = 100100 = 300
=

N = 105

⑦

10 20 sect
Substitute ↓

2

20 do
=
-10

. 6
M

2 T50 It (300



L

Solve do
=
-60 .So

at 300 (20)2

=
20

Radians per Second

> negative , decreasing makes sense

Answer This angle is decreasing at a rate of

↳
28

Radians
every

second at this Moment.

5
. f(x) = 3 - y + 2 and f(4) = - b

Antidifferentiate f(x) = (f'(x)dx = ) 3 - y + 24x

= (32x
-

- x = + 2dx

16 x"2
= 32-y + 2x + C

= - 16 - 2(x + 2x +C

X2

Test Initial Condition

2
g

f(y) =
1
-2/ + 2 . 4 +cE

+
- 6

42
16

- 1 - 4 + 8 + C =
- 6

3 + C = - 6

↳ c = -9

Finally , f(x) =- - 2 *x + 2x - 9

Max Height
alt) = - 32

6 . slol = 80 ft - 64

80 ft -

V v(t)= - 32t + Vobuilding V

v(0)= 64 f+/sec
-I

Find tmax =?
=
- 32t+ 64

964 80

S(t)= - 16t2+Vot + So
Find Max Height 2 Sltmax) = ?

=- 16t2+ 64t + 80
Find timpact = ?

Find VItimpact) = ?



(a) Max Height is when v(t) = 0
set

v(t) = - 32t+ 64 = 0 Solve 32t = 64 = t = 2 sec.7
max

Max Height occurs at t= 2 seconds

(b) Max Height occurs when tmax = 2 64

=>S(tmax) = S(z) = - 16(2)"+ 64(2) + 80= - 64 + 128 + 80 = 144 feet

Max Height is 144 feet

(c) Strikes ground when s(t) = 0

s(t) = - 16 +
2
+ 64t + 80 = - 16t

2
- 4t - 5

set
=- 1b(t - 5)(t + 1) = 0
/ -

t-5 =0t+ 1 = 0

t= 5 t = -1 ignore

Hits ground after timpact & seconds

(d) Velocity at impact U(timpact)
= v(S) = - 32 . (5) + 64 = - 160 + 64 =

=

96 f+ /se
.

Impact Velocity is - 96 feet per second negative makes
sense .

Down &

impact.


