2014 Cape Unit 2 Paper 2 Solutions

1. @ () y= ln(x2 + 4)— xtan™ (gj

dy 2x S(x) x 1
= =— —t Z=-= 5
dx x"+4 2) 2(1+(3)
2x S x) x 4
=— —tan | — |—— 3
x +4 2) 2\4+x
2x af x 2x
= —t = |-
2 2
X +4 2) x"+4
I(X}
=—tan | —
2
(i) x=acos’t y=asin’t
ﬁ:-?,asintcoszt Q=3acostsin2t
dt dt
dy _ 3acostsin’t
dx —3asintcost

= —tant

y—asin’t = —tant(x—acos3 t)

. sint
y—asin’t :——(x—acos3 t)
cost

Yycost —acostsin® t =—xsint +asintcos’ t

ycost+xsint = acostsin’ t +asintcos’ t
= acostsint(sin2 t+cos’ t)
=qacostsint

® @) A=b" —4ac=9-4(1)9)

=9-36<0 ..roots are not real

3433 —3-3.3i
X=———=« X=————=

2 2
2w

arga:;z—tan“(\/g)=2? argﬁ=—7r+tan_l(\/§)=—?

(i) B

|0£| = |ﬂ| =3->a= 38{2{] L= 36{72{]

22\
i) o+ f° =He' S 4e 3 ﬂ

_ 33 (6[271' + e*i27r)

= 27(cos 27z +isin 27 + cos 27 —isin 277)
=27(2cos 27)

=27(2)

=54

vy a&’p =(ap) = [9e"(2”*2”)]3
=9°(1)

=729



eqn. = x> —54x+729=0
F (x)= I(hl x)" dx
i [(nx)dx
let u = (In x)’ dv=1

(ii) F,(x)=x(Inx)’ =3F,(x)

>
~~
\9)
~
|
>
—

1)=2(n2)’ —=6(In2)’ +12In2-12—-(0-0+0-6)
=2(In2)’ -6(In2)* +12In2-6

OR
F@)-F()=2(n2) ~37,2)-in1) -37,()

P —3F,(2)+3F,(1)

P 232(n2) —2F; |+ 3[i(n 1) - 2F, |
P —6(In2) +6F

=)
\S)
~— — —

, 42y +1 242y +1
o @ A = XA
v 42y +1 (y +1)
Ay+B Cy+D

v+l +(y2+1)2

B)\y* +1)+Cy+D

Y 2y +1=(4y+
¥y 0=4
y': 1=8B

y: 2=4+C;, C=2
c: 1=B+D; D=0

.y2+2y+1_ 1 N 2y

B Y27 +1 - ¥ +1 (y2+1)2

. 1 y? 42y +1 o1 12
W Lyy“+2y%+ldyzj°y2+1dy+I°(y2f1)2dy

= [tam*1 y]‘0 +j[2y(y2 +1)dy
0



y2+1
T 1
==—-+1
4 2
T2
)
- 1 1
a i =2
@ 0 2o =275
1 1
l’lzl 2—0 = 2—2—0
1=1
k
n=k: L _ —%
='2" -1 2%
k+1 1 1
n=k+1 =2-—
;ﬁr—l 2k
k+1 1 k 1 1
but =
Z;X—l ZLY—l 2%
1 1
= _2k—1+2k

.. if true for k, then true forall n e N

1
ii limS, =2~
(it) n—wo " 2*° 1

(b)

"(x)=2cos x+4cos x —6(1+x)sin x— (1+x)* cos x
"(0)=2+4-1=5
w5

f(x):x+7+ 3



(a)

(b)

(c)

(a)

*C,(2x)°(3) 38760 3 3

0 we (2x)*() 77520 2x  4x

2
i @  (1+2x)° =1+1o(2x)+%

=1+20x +180x>

)  (1.01)° =(1+2(0.005))"°

=1+ 20(0.005)+180(0.005)°

=140.1+0.0045
=1.1045

no n! _ (n+1)
(n—r)rt (n=r+1r=1) (n—r+1)r!

(n—r+1)!=(n—r+1)(n—r)!
wz(n—r)!

(n—r+1)
r=r(r-1)
(-1
-
. n! N n! B n!(n—r+1) nlr
”(n—r+1)!r! (n—r+1)!£!  (n—r+)lt (—r 1)
(n—r+1) r
_n!(n—r+r+l)
(n—r+1)r
_ n!(n+l)
_(n—r+1)!r!
B (n+1)
_(n—r+1)!r!
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F)rB3)<0

.. by imvt a root exists in the interval
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(1) # of ways of arranging teams = 4!
# of ways of arranging teams among themselves = 2°
. total # of arrangements = 4! x 2°
=768
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y = COSs x_[ sec xdx

COS X



= cos x_[ sec? xdx

=cos x(tanx + C)
=sinx+Ccosx

(i1) y=sinx+ Ccosx

=sinZ+CcosZ
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Sy =
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(b) y' =5y = xe*
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y = Ae’ + Be™
y=A+Be™

Y, (x)= Ax’e™ + Bxe™

v, (x)=24xe>™ +54x’e™ + Bxe™ +5Bxe™
V' (x)=24e™ +104xe> +10Axe™ +254x° ™ +5Be™ +5Be”™ +25Bxe™

Y'—=5y"=24e> +104xe’™ +10A4xe™ +254x"e™ +5Be’* +5Be™ +25Bxe™
—10A4xe™ —25A4x*e™ —5Bxe™ —25Bxe™ = xe™
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Gen. soln.: y= A+ Be* +Ex265" ——xe™*
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