FINAL EXAMINATION — ANSWER SHEET

ATTEMPT ALL THE QUESTIONS

SECTION A
QUESTION 1. (20 Marks)
Solve the imitial value problem.
= —sint+cost, y'U(0) =7, yU(0) = y'(0) = -1,

y(@) =0

SOLUTION: Since we are working with the fourth derivative, we will have to go
through the two steps four times.

STEP 1:
y'''= I(-sini+n:osi)di — y'"=cosit+tsmitc

STEP 2: Whent=0,y"=7.

7 =cos0+sn 0+ — T =14+¢c — ¢c=6

y'''"=cosi+smm i+
STEP 1:

y''= I[msz+smz+5}cﬁ — y''=smni-cost+bftce

STEP 2: Whent=0,y" = -1

-1=sm 0-cos0+6(0)+c — -1=-1+¢ — ¢=0

y''=smi-cost+bt

STEP 1:

2

{ ‘ 6t
y'=I(sm£—cos£+6£)d: - _}f'=-cos£—smz+?+c



STEP 2: Whent=0,y"'=-1.

-1=-cos0-sin 0+3(0)* +¢ = -1=-14+¢ = ¢ =0

y'= —cost—sin ¢ +3¢°
STEP 1:

. . 3’
y = I(-cosz-sm£+3£2)dz - y = -sm£+cos£+?+c

STEP 2: Whent=0,y=0.

0=-sinO+cos0+0*+c — 0=1+g — c¢c=-1
SOLUTION: y=-sinf+costé+e —1

QUESTION 2. (20 Marks)

Given the velocity,

v=£=32§-2,
dt

and the 1nitial position of the body as s (1/2) = 4. Find the body's
position at time t.
SOLUTION:

STEP 1:

2
32t PV

s=I(32§ -2dt = s=

STEP 2: Whent=1/2,s =4.



2
4=16[%] -2[%]%: —= 4=4-1+c — c=1

SOLUTION: s=16¢ -2¢+1

QUESTION 3. (20 Marks)

Given the acceleration, a = d *s/dt* = -4sin 2t, initial velocity v (0)
= 2, and the 1nitial position of the body as s (0) = -3. Find the
body's position at time t.

SOLUTION:
STEP 1:

. 4
v=f-4sm 2idt — v= r:c;st+c

STEP 2: Whent=0,v=2.

2=2cos0+¢ —= 2=2+¢ = ¢=10

v =2cos2t

STEP 1:

2sin 2f
tc

s = I2C0525df - g=

STEP 2: Whent=0,s=-3.
-3=sm0+c —c=-3
SOLUTICON : s=sin 2( -3
SECTION B

QUESTION 4. (10 Marks)

Solve the nitial value problem.

d
Y 10-x  yO)=-1

dx



SOLUTION:

STEP 1:

dy
— =10-x —= dy =(10-x)dx
dx

2
Idy = f(lﬂ-x)dx — y = le-%ﬂ:

STEP 2: Whenx =0, y=-1.
0
-l=lU(U)-E+c - c=-1

2
SOLUTION - y=10x-%-1

QUESTION 5. (10 Marks)

Solve the initial value problem.

d

Yoozt -4x+5 y(-1)=0

dx

SOLUTION:

STEP 1:

d

d_y = 9x? —4x+5 — dy = (9x? -4x+5)dx
X

b - [OxF ~dxe5dr o y- AT
I? I(I x+3)dx b T 5

STEP 2: Whenx =-1,y=0.

0=3-D°-2(-1*+5(-+c —= 0=-3-2-5+¢ —= ¢ =10
SOLUTION: y =3x* - 2x% +5x +10



QUESTION 6. (10 Marks)

Solve the initial value problem.

s :
— =cosf+sm £, s(x)=1
dt

SOLUTION:

STEP 1:

ds . .
df=cos£+smz — ds =(cost+smn £)dt
i

J‘a’s=‘|‘(cosz+sin Hdt — s=smi-cost+c

STEP 2: Whent=m,s=1.

l1=smn s-cosxr+te — 1=0-(-1)+c — =0
SOLUTION: s=sinf—cost

QUESTION 7. (10 Marks)
Solve the initial value problem.

dzy

5 =26n YO =4, y(O)=1

SOLUTION: We will have to do the two steps twice to find the solution to this initial

value problem. The first time through will give us y ' and the second time through will
give us y.



STEP 1:

1 i 61’2
y=I(2—6x)dx — y=2x—?+¢

STEP 2: Whenx=0,y"'=4.

4=2(0)-30 +¢c —= c=4
y'=2:Jr-3.7c2 + 4

STEP 1:

2 2x? 3’
y=I(2x—3x +fNdx = y = —-T—+4x+¢

STEP 2: Whenx =0,y = 1.

1=0*-0*+4(0)+c — c=1
SOLUTION: y=x%-z+4x+1



