O-LEVEL A-MATHS 2010 - PAPER 1

Question 1

(i) Given f(x) =x*—x3+kx—4

f(2)=0
2)*-22+k(2)-4=0
2k = —4
k=-2

(i) f(x)=x*—x3—-2x—4

Reminder

=f(-2)=(-2)*-(-2)°-2(-2) -4
=24

Question 2

(i) LHS

(ii)

= (sinx + cos x)?

= sin? x + 2sinx cosx + cos? x
= (sin? x + cos? x) + 2sinx cos x
= 1 + sin 2x = RHS (shown)
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E(sm X + cos x \'dx
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[ Ans: (i) —2 (ii) 24 ]

[ Ans: (i) show (ii) %+1 ]



Question 3
[Ans: (i) x > =3 (i) x < =2 or x>%;—3<x<—20r x>%]

() 3(2—x)<x+18
6—-3x<x+18
4x > —12
x> -3
o—>

»

A

-3

(i) 3(x2=5)>x—-1
3x>—x—14>0
Bx—7)(x+2)>0

7
x<-—=20r x>—
3

To satisfy (i) & (ii), values of x:

—3<x<—20rx>g

Question 4

[ Ans: (i) g (i) 0.15 units per second ]

@) % =2C0S2X+ 3sin X

X
Gradient
_ 5 T 3si n_2(1> 3(1)
= cos§+ smg— > + 5
5
)
(i) When x:%,
dy 5
dx 2
& .06
dt
dy dy dx
dt_d%c dt
:<E (0.06)

=0.15



Question 5

(5,16)

-3 3

(i) Let |9 —x?| =27
9—x%2=27 or 9—x%=-27
x2 = —18 (NA) x? =136
x =6
Question 6

(i) %(xe“)

=x(e?)(2) + (1e?*
= 2xe?* + e?*

. d
(i) —(xe* )=2xe®* +e*
dx( )
1
[xe?*]} = J 2xe?* + e?* dx

0
1

1 1
j 2xe?* dx + [—ezx] = (e?-0)
0 2 0

1 1 1
2.[ xe?*dx +—e? — = =¢?
. 2 72
1 1 1
Zf xe** dx = = + = e?
. 272

1 1+4+e?
j xe?*dx =
0 4

(shown)

[ Ans: (i) sketch (ii) £6 ]

[ Ans: (i) 2xe?* + e?* (ii) show ]



Question 7

(i)
lgx | 0.301 | 0903 | 1.146 | 1.301
lgy | 1.519 | 0.705 | 0.377 | 0.167
Ig
=t
-lgx
(i) yx" =k

lg(yx™) =gk

lgy +nlgx =1gk
lgy =—nlgx +1gk

From graph,

Gradient = —1.351
~n=1.35

lg y-intercept = 1.925

~lgk =1.925
k =101925 =841

[ Ans: (i) plot (i) k = 84.1, n = 1.35]



Question 8
[Ans: () =3 <x<1(i)k=-270r5]
(i) y=x3+3x2-9x+k
dy

—=3x2+6x—9
dx X X

LetQSO,

dx
3x24+6x—9<0
x2+2x—-3<0
x+3)x—1)<0
—-3<x<1

(i) Letﬂzo
dx
3x24+6x—9=0
x=-30rx=1

When x = -3,
lety =0
(—=3)2+3(-3)2-9(-3)+k=0
k=-27

When x =1,
lety =0
(D3 +3(1)?-9(1)+k=0
k=5

Question 9

[Ans: 9x%2 —18x+ 11 =10
Given3x?—-2x+1=0
1

2
a+p =z, aﬁ:§

3
Sum of new roots
=(a+2B)+ a+p)
=3(a+p)
=3 (2) =2
=3(3)=
Product of new roots
=(a+2B)2a+B)
= 2a® + 5af + 232

= 2(a® + B?) + 5ap

=2[(a + B)? — 2aB] + 5ap
2

-2|(5) -2(3)|+s6)-5
-~ 71\3 3 3/ 9
New equation:
X 11
x“=2x+—=0

9
9x2—18x+11=0



Question 10
[ Ans: (i) show (ii) show ]
(i) tan75°
= tan(30° + 45°)
_ tan30° + tan 45°
" 1 —tan 30°tan 45°

1
—+1
V3

:1—(%)(1)
1

)

—_ =
+
ol by

o

)

V3
_1+\/§<\/§+1>
V3-1\V3+1
_V3+1+3+43

2
= 2 + /3 (shown)

(i) sec?75°
=1+tan?75° =1+ (2+v3)
=1+4+4V3+3
=8+4V3
= 4(2 +v3)

= 4 tan 75° (shown)



Question 11

[ Ans: (i) y:—§—2x+15 (if) £2 (iii) when x = 2, max. point; when x = —2, min. point ]
X

. : dy 8
i) Given L =—-2
L dx X2
8
yZJ‘F—ZdX

—82+
y=-S"2x+c

At (1,5),
8
5:—1—2+c:>c:15

Ny = 8 2x + 15
..y_x X

iy Let ¥ —o

This is a minimum point.

When x = 2,
2
d—2/:—2<0
dx

This is a maximum point.



Question 12
[Ans: (i) (x +3)% + (y — 2)%2 = 25 (i) 8 units (i) 2 (V) 8 (V) g = -8, f = —2,c = —12]
(i) Equation:
(x+3)%+(y—2)?=5?
(x+3)2+(y—2)2=25

(i) When x =0,
(0+3)2+(y—2)2=25
(y—2)2=25-9=16
y—2=44=>y=-20r6

“PQ=6+2=8

(i) y-coordinate of B

.

2
(iv) Let centre of second circle be B(a, 2).
Distance BP = /80
J(@—10)2+(2-6)2=+80
a’?+16 =80
a? =64
a=—-8(NA)ora=38

« x-coordinate of B is 8

(v) Equation of second circle:
(x—8)2+(y—2)2=80
x2—16x+64+y%>—4y+4=280
x2+y2—16x—4y—12=0
x2+y2+2(-8)x+2(-2)y+(-12) =0

~g=-8,f=-2andc=-12



