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7(a)

—mghkv — umg = m%

t:—lj ! dv
gJ kv+u

t:—éln(kv+ )[+C]

When v=u, t=0: C:éln(kU+y)

t:—éln(kvhu)-réln(k(]-k,u)

tziln KU+p
gk kv+ 1

3(a) dv

EZ—%(VZ +4)

b (1) =4[+

t=0,v=2": A=%tan’l(%)=%n

v=%=2tan(%n—t)

x=2ln(cos(t—%n))[+B]

x=0,t=0: B=In2

X = 2ln(cos(t —%n)) +1n2 [: ln(ZCos2 (t —%n))}
3(b)

21n(cos(t —%71:)) +In2=0
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7(b)

dv

-2y-2=v—
dx

xz—%f d dv=—%f(l— > )dv
v+5 v+5

x:—%v+%ln(v+5)[+C]

When x=0,v=10: C=25-ZIn(15)

When v=0, x=25-21In(15)+21In(5)=11.3 [m]

Alternative method for question 7(b)

2
1 _Z
From part (a), tzgln(SS], v=15¢ 5 -5
v+

7(b) Alternative method for question 7(b)
s (15 Yy
From part (a), t=3In , v=I15 " -5
v+5
2.5In3 2
When v=0,1=2.5In3 s0 x= (156?’ —S)dt
0
2 2.5In3
x= [—%e st St}
0
x=—2x1-5x125xIn3—-(-%)=25-ZIn3=113 [m]
7(c) Average specd = 11.3 _ M3
1 In 0.04x10+0.2) 2.5In3
10x0.04 0.2

4.10 [ms]

x=—Ze* —5[+B]

2t

When =0, x=0, B=2, x=—2e ¥ -5+2

When v=0,7=2.5In3, x=25-ZIn3=11.3 [m]
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5
@ mvﬂ =-0.025v*m —10m
dx
P m—
10+0.025v
—0.025x[+¢] =4 In(v* +400)
c=11n800
y=20n2e 7 —1
5(b) dv

m = —-0.025v*m—10m

t
—jdx:f%dv
10+0.025v

—t[+k]=2tan™ Y
20

1
(@) x3+4x:8vﬂ
dx
j(x3 +4x)dx:j8vdv
4 =1y +2x% +c
Vi=dat+1x% 41 [:(%xzﬂ)z}
v:%x2 +1
1(b)

dx | » . 1
—=—-x"+1 leadingto | ————dx=|d¢.
dt 4 & J}txz..%l j

1 -
z:4f o dr=2tn '($x)[+C]

C=0 so x:2tan(%t)

- -120 _ 1
k=2tan™ J;=m

y= 20tan(%n—%t)
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3
@) -mg — mkv? = mvﬂ
dx
dx = dv leading to ———ln +iv? )[+¢
I Jg+ ? glox 2k (g )[ ]
1 2
v=U when x=0, so c:—ln(g+kU )
2k
2
leln g+kU (metres)
2k g+kv
3(b) 2 dv
10+Lvi=——
40 dt

jdz - —j —dv
400 +12

t=—Rtan" ( )(+C)

When t=0,v=20,s0 C=1n

2
t=-2tan"" 0)+4m

t=1.57 (seconds)




