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1. (a)

2
X

—4  (x=2)(x+2) x—2 x-2

1 1
x—2 x+4+2

Marks

[2]

2
X v = 1+ —F—dx
4 f x'—4

= f1+ 11 dx
x—2 x-+2
= x+In(x—2)—In(x+2)+¢

[4]

2. 239
195

44

19

So 1

= 1x195+44

= 4x44+19

= 2%x19+6

= 3x6+1

= 19-3x6

= 19-3(44-2x19)

= 7x(195—4x44) — 3 x 44
= 7%195-31(239 —195)
= 38x195—31x239

ie 195x + 239y =1 when x = 38 and y =-31

[5]

3. (a)

a=8+100 -3¢

v = f8+10t—%t2dt

_ 2 1,3
= 8t + 5t 4t +c

t = 0v=0=c¢c=0

v = 8t+5t2—%t3

[2]

()

s = fvdt:4t2+%t3—%t4+c’

t =0s=0=¢=0

- when t =10, s =400 + 2900 _ ¢35 — 14412

3

3

[3]
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Marks

4, A* =54+31 At = (5A+3I)
AP =54 = 31 = 254" +304+91
AGA-31)=1 = 1554+841
. A is invertible and 4™ =44 -51) [2, 2]
[ 1
5. x4+l g x =4sint
e
/6 d
_ f dsini+1l 406t dr :>d—9::4cost
16 —16sin®
x=0=>1t=0;
_ (4sint—i—1)><4costd
B 4cost ! x=2:>t=%
0
/6
— f(4sint—|—1)dt
0
= [—4cos t+1] g“’:zﬁ+4+g%1-059 [5]
6 1 11 0
2 -1 1]-11
1 3 2] 09
1 1 1 0 ’
(, =1 —=2%)
0 -3 —-1]-1-1 ,
0O 2 1] 0.9 (p =n-n)
1 1 1 0
0 -3 —-1]-1-1
0 0 1] 05 (r, =3r,+2n,)
Hence 2=0.5; y=(1-1-0-5)/3=0-2;
x=-02-0-5=-0-7 [5]
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Marks

7. Q) flx) = S+« f0) = 1
= (1+x)"?
FE) = 30+ 0 = 5
fr(x) = —%(1+x)_3/2 f70) = —%
f”/(x) — %(1+x)—5/2 f///(o) — %
o Trx=1+1 x—gx +%x [3]
(i)  flx) = (1-x)7 f0O) =1
) = 20-2)7 £10) = 2
fr(x) = 6(1—x)" f70) = 6
f(x) = 24(1-x)7 f70)= 24
w(1=x)7 = 14+2x+ 32" +44° [2]
8. () X +xy+y =1
2x+x§y+y+2y;{ =0
dy _ —(2x+y) 2
dx  x+2y [2]
b)) () x = 2t+]1 y=2tt - 1)
e T ) T TR 2]

dr

Gi) t= %(x—l) y= (x=1) [%(x—l)—l}

= Te—Dx=3) [1]

[C100/SQP255] 10 Page four



9. (@) u, = 2d+u, =5

Marks

2d = 5-45
d = =20
u, = 45+10(=20)
= —155 [2]
(b) 45r°=5
r = % since v,, ... are positive
S = =671 3]
1-5
10. n=1 LHS =1x2=2
RHS =1x1x2x3=2
True for n=1.
Assume true for k£ and consider
k+1 k
Y orr+1) = DY rr+)+(k+1)(k+2)
r=1 r=1
= 1h(k+1)(k+2)+(k+1)(k+2)
= T(k+D(k+2)(k+3)
Thus if true for % then true for & +1.
Therefore since true for n =1, true for all n >1. [5]
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11.

(1)

dzy dy
—5—+6y=
dx’ dx y=7)

AE. m*-5m+6=0
“m=2orm=23

C.F.y=A4¢" + Be™

f(x)=20cos x; P.I.=acos x+ bsin x

= —a cos x—b sin x +5asin x —5bcos x +6acos x +6bsin x =20cos x

S5a—5b=20
S5a+5b=0=a=-b
-106=20=>b=-2;a=2

Solution y = Ae* + Be™ +2 cos x—2 sin x

Marks

[3]

(i)

f(x)=20sin x; P.I.=ccos x + d sin x
5c-5d=0=c=d
5c+5d=20=>c=d=2

Solution y = Ae’™ + Be™ +2 cos x +2 sin x

[3]

(iif)

f(x)=20 cos x+20 sin x

Solution y = Ae*™ + Be’ +4 cos x

[1]
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2 — T 4 dp Marks

(x—2)
(@) x=0=>y=2=a== [1]
b) (1) x=2 [1]
(11) After division, the function can be expressed in quotient/remainder
form:
1
x)=2x+1+———
£() —
Thus the line y = 2x + 1 is a slant asymptote. [3]
(¢) From (b), fl(x) =2 - 2 Turning point when
(x=2)’
S 2y
(x—=2)
(x=2) =1
x=2=1=>x=3
"(x) = > 0 for all x.
O
The stationary point at (3, 8) is a minimum turning point. [4]

oy —16-28—-8+5 _ _2
(d) f(=2) e <0 fO)=>0.

Hence a root between —2 and 0. [1]

(e)

[2]
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Marks
13. (a) L:x=3+2s; y=—-1+3s; 2=6+s
Ly: x=3-t y=6+2t; 2=11+2¢
soforx:3+2s=3-t=>t=-2s
“fory:3s—1=6+2¢

T7s=7=s=1;, t=-2
L x=5y=2 2=6+s=7

"Ly x=5y=2; 2=11+2t=11-4=7
1eL andL intersect at (5, 2, 7)

[6]
) 42,1,0); BG,3,-1); €(5,0,2)

AB=i+2j-k; AC=3i—j+2k

i j k
AB x AC=1 2 —-1|=3i-5j-7k

3 -1 2
Equation of plane has form 3x—-5y-73=%
(2,,0)= k=1
Equation is 3x -5y -7z =1. [5]
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Marks
14. (a) 2'=(cos O+ isin 0)*

=cos'0+ 4 cos’0 (isin O) + 6 cos’0 (i sin O)*+ 4 cosB (i sin )’ + (i sin 0)*
= cos*@ + 47 cos’0 sin @ — 6 cos’0 sin® @ — 4i cos sin’ O + sin*0
=cos'0— 6 cos’0sin’0 + sin*0 + i (4cos’@sin@— 4 cosH sin’H)

Hence the real part is cos’ 0 — 6 cos’0 sin* 0 + sin* 0.

The imaginary part is (4 cos’0 sin @ —4 cos 0 sin’0)

=4 cos6 sin 6 (cos’6 —sin’6) [5]
(b) (cos O+ isinB)*=cos 40 + isin 40 [1]
(c) cos 40 = cos'@ — 6 cos’0 sin’0 + sin* 6. [1]

(d) cos 40 =cos'0 — 6 cos’0 sin’0 + sin* O
=cos'@— 6 cos’0 (1 —cos’0) + (1 — cos’0)’
=cos'0—6 cos’0+ 6 cos’@+ 1 — 2 cos’0 + cos*O
=8 cos'0—8 cos’0+ 1
=8 (cos'0—cos’0) + 1
iek=8 m=4,n=2,p=1. [4]
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15. (@) 900=A4(15-0)+ B(30-0)

Letting OQ = 30 gives A =—60
and Q =15 gives B =60

900 —60 60

Marks

= +
30-0)(15-0) ~ (30-0)  (15-0) (2]
(b d0 _(30-0)15-0)
dt 900
900

dO = | dt

so-ons—0 9=/
o [ 700 60_< 40 = [ at

G20 g 0=/
60ln 30—0Q) —60In (15—Q) =t + C
. 30—-0\
1e 601n (15—Q) =t+C
A =60
C =60In2 = 41-59 to 2 decimal places [4]
@~ 60In (30_9)— 60In 2 = 601n (

15-0

When Q =5, t = 60In % = 13-39 minutes to 2 decimal places [1]

(i) | (30-0 \_
205-0) 60
30-0 = 2(15-Q)e’®
02" —1) = 30 -1)
30(e!/* — 1
© - e
When ¢ = 45, O = 10-36 grams to 2 decimal places. [2]

[END OF SPECIMEN MARKING SOLUTIONS]
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