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7. TH:H R ng S e "ndpariicularelectric
circuit is modelled by the équatio
UL
Il i 1-7 ll_- N I ::ciifj;::i — 71\1
. 1 1 . 1 1 ‘ I I
ta to-find a forthe currentin
thecircuitat tim econds
Give your answer in the form
(6
Given that|in the
A
(2)
(c). Hence find the it takes for the giving |your
1"(;“ an O 1](':"1'4 ﬁ"f) 1 ""' HNLE C;
3
(al f‘_x. = k-3x
dt
1 dx=dt Segorote Variolles by grouping
K; 3x the Like terms o one Side
dx = Ji ok
Jk-sx
1 l. - 1
'5- njk-3x| = t+c¢ I;dx:'\r\xu.
| Rexerse docin yule: divide =
by e denwosie of the bratket
We ave that at t-0 , X=0.
- %u\(k-ato)) =0tC
C T ———
Substiture ¢ back in and make x the subject:
-Jg.un(a-m =t-imk O
=n(k-3x1=3¢-nk
-3t = n(k-3x) - nk
- - k" 3‘& . - e &
3t = koBx apply. log laaw: (na-lnb= tn
k-3x
e-st - m [3 - k‘;K
k
ke 3t=k-3y
3t
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Question 7 continued

) v that o2 t— a0, x— ¥,

< . -5
e =5l1-£".) e =1—..
2 0 a5 two, 10
T s o3t K
% \ M1 3= ? (4 -0) (when 1= o)
k=214 A1
S
%§ A E that: x=F(-¢°F)
5 | e o that: e
5| Substitwre k=5 and solve:
a 3t
T 5=3(1-¢ ) W
o -3t
3:1-e

0% %% 1

e 1-3

o 3t - g:;

(e = 2 log, law: Lne” =
= T “FPM.‘: J aw n =
-3¢ = (n-;'-

Plug HHis infe your calajator to got 0. deamal.
1

+£=0.42 seconds 1

J
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Question 7 continued

(Total for Question 7 is 11 marks)
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8 i) = (8 - 3k 0 < xeld
3
(a)] Show that thg/binomial expansion of f(x) in ascending powers of X up [to and
including the term in x| is
2
gl 1L (BBl
2
where A and B-are constants t found
“
b)[ Use proof by contradiction to prove that the curve with equatio
i 151,
= s =i
es/not intersect the curyve with equati
2
V= 81 -+ r T )2v3 Lo X< -
2
1c1e ndih arcthe constants t 0 part(a
(Dotutions relying on calculator fecninotogy aye hot acceptable.)
4
(a) Get the from the formwa booklet:
() =4+ axs DD o2, NIVDW2) 05, Range of validity 1x1<A
2 3! ! Y
Bin fovm (0tbx “,mmo\ o mon; e ® (Ifox\k.
We Seethor the $ (otbx) [TV
+— 3 3
(8-3x)% = (8) (1-Fx)°  foche our thed.
3 _\3
= 16(1‘-9-7&) Corvect form
Substitute info the : M
(3 l( 2 (% -1)(1 ) 3
161- 2 [1+ 2)(-2 ) GIGD 5,0 (3) 3-2) (.3 ]M
( ) o[ 14(3)(-3=) + =5 (3 )+ ST (3A) 4|
4 G 2
=16|1-%x + T .(ixz +3°3°°% (__4,3)+ ]
8 2 64 6 S
1 1 ! ]
= 16(1 ~Ly+ £, ﬂ.xz-a-(—L (—éx‘) . )
9, 64732 26 ST,
6 .3
s{6-8x+ix®+ 2 x4
A7
7
16 87&+ Xt a5t heme shown MAL
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DO NOTWRITE IN THIS AREA

DO:NOT WRITE IN THIS AREA

Question 8 continued
la) Moke an Assumption: e goand our Qssumvption t be thelopposite: of what
' Assume the curves meet, .. 8x-“7“-z*8= 16-8x+ %t*:—:, " weaw teying b prove.
M3 _In the Proof, we ave trying ticontradich th e@sSumplion’
Solve the equation of the assumption to shom that there are real solutions for x.

Bx-15%" +8=16- 8x+"‘+"3
2 24
6nl 3
8x+8 “16 tfx = X527 xS
= 24
lox = 8"5"z~:-

3
0= ﬁl_lﬁn_& i Complete_Squave for quadratic

0= 8(x* Zx\*%*}l_‘;

0= B (x-1)-8+5.23

T 3 4
0=8(x-1) +’2‘4

Inthis format, we can dedvce that 8(x- 1\ -v*: >0  for the varge 0<x<5.

8(x- 1) 20
Z_ > n
and X220 ¢

This meoms thak B(x-ﬂt-»:_: would nmever cross the x- axis (Since oll valves ave >0)

ond hence, there are Mo reol Solutions for x. This is @ contradickion o owr assuwghim,
henee 1t's proven by contradichion thos the wnes don't meet.
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Question 8 continued

(Total for Question 8 is 8 marks)
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A . 4= J—
=) ;n —
% =) —
— = e
4 au 2 —
Mun = —
77) I
L e m —
1= =] —
_./VM 5 = N —
% ] H T
Lo 5 1= =
| i z 2 5 ° —
[lo! RS ¢ I 7 W ” <5 —_—
\ m | wu = nvm i B —
—— i
= = & : o) s < ——
\ ~ m = — > —
= /| =) b- i hy —_—
= = + g = 2 I IS —
7 - =< — = = b 1
f = By d L = |len = m = .M ——
> le “ = [dn —
<0 o ou o |1 = ) T —
= = L ~ i ki < = —
< n i - o [} S) —
N S by = [75) ) —
™~ = Rl o ol o 12 > —
- H- LI = = =5 —
e || = < G S 0 p—
= . 5 = H = —
um} = i w - = l —
- - b, =4 ) —
ol = = = 5 9] —
g ! M sl L < —
: SHTE - —
i # SIEE=IE ® I3
= = LnM Q o q o)
= -3 2l Bl > -5 1=
o == z
= i =1
- .hwu - w = = on]
2 = _m b= = =
- ~ » — )
u S a S« = < .
N/ a - | i
m +~ N
) b ) (D) D) L
: R SR = I S 5 =
— ) ¥
- Y + o =
I P = N -ﬂ
= H
b o m e
) J 7)) | 2
- SRR g <
%]
(o]
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Question 9 continued

(a) for

avound the x-axis:

wheve o and b ore the

3
In ow cast, az=< ond b= 3, -~ V= 11[\5 dx.

3

3 £3— 0pply the Qower

[ :< (arctcmﬁ))
(

(Hx\(arctun,l'))
We ave toe Subfifution tanu=Jx. We need to get dx=. . x=.. and u=..
de=..  tanw= « T, e u‘:“-_lxz Implicit Dif{ere ntiotion
v3
p | Co MIAL
sec'w .3
dx= P Rearcange
xXz=... (tanu)":('x‘-'-) Square Baih Sides
lan‘u =%
TCRE Wz arctandx
Ako (ind new Limits:
x=3 w= arctan§ = T lower baund
%x=3 u: arctand3 = T—;— woper beund
31
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Question 9 continued

Subsbiute eNerything in: r3 -1
x 2
V=T . secudu aMy
_.n(iffﬂhtu)- u? %x"?.
Z ﬁ‘
n
(3 r .
=T - R «Sec’w du
. 2
% u Secw Tris. Idem-i\\j: 1= Sec*u-tan'w
n
='n(3 asefc
1 wteeer
n
=T f 22
n W
6
31 = 0 p=T]
Z“L‘u'z““ Kke2m, a:T b=
® A1

Hence shoum.

(b) Tnregroke what we gotin (a): n

3 .
V=21 I TR ™ * Simple Integration:
e = WMdx - T:)'X“H +C Yemember Mo *c When
- 3 -
= 2% {- u‘] \ you have Umits!
n
3

(Total for Question 9 is 9 marks)

TOTAL FOR PAPER IS 75 MARKS
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