INTERNATIONAL BACCALAUREATE
BACCALAUREAT INTERNATIONAL
BACHILLERATO INTERNACIONAL

MARKSCHEME

May 2001
MATHEMATICS

Higher Level

Paper 1

14 pages

MO1/510/H(1)M



~7- MO1/510/H(1)M

_ IE&_ o M1)

IS

34 3 11
=Zt3 +Et P +C M1)(Al) (C3)

Note: Do not penalise for the absence of +C.

[3 marks]

2sinx =tanx
O 2sinxcosx sinx O
U sinx(2cosx & 0 (M1)

O sin¥ 0, cosx %

Ox 0, ®+ gori 1.05(3s.f) (A)(AD) (C3)
OR

x=0, x=+%

(or £1.05(3s.1) (G)(G1)(GI) (C3)

wlA

Note: Award (G2) for x=0,£60°.

[3 marks]



The matrix is of the form

[Tos280 sin26 [
0 o8 - [, which represents reflection in y = xtan6

[pin20 —cos26
4
therefore cos20 = 5 20>0

0 =18.4"or 6 =0.322 (radians)

The matrix represents reflection in the line

y =§x (or y=0.333x,0r y =xtan18.4°,or y =xtan0.322)

OR

The matrix is of the form

[tos20 sin260 [J ) ..
[, which represents reflection in y = xtanf

Eysin 20 —cos26[]

2tanf _
1-tan’6

alw

therefore ~ tan26 = %, 20>0, 0

3tan’0 +8tan6 -3 =0, 0 tan&

The matrix represents reflection in the line

y =%x (or y=0.333x,0r y =xtan18.4°, or y =xtan0.322)
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(M1I)

(M1I)

(A1)

(M1)

(M1I)

(AD)

(C3)

(C3)
[3 marks]
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3xt+4y? =7
When x =1, y =1 (since y>0) M1)
d 2 2 dy dZ 3x
—@Bx"+4y"=7)0 6+ 8y—= 0 U —=- —
dx( x"+4y° =7) S & ay (41)
The gradient where x =1 and y =1is —% Al)
OR
3xt+4y* =7
a2
0y 773x ,since» 0 M1)
dy 3x
A 1 Al
dr  2(7-3x) Al
_ 3
—‘Z,when x=1 Al)
(a)  For the set of values of x for which f(x) is real and finite,
1
7—220,x¢0 (M1)
X2 < l, x#0
2
_L<x<L xZ0 (AI)
2 2
(b)) »y=20 (Al)
(@)  The unbiased estimate of the population mean is 29.9. (G1)
(b)  The unbiased estimate of the population variance is 0.0336. (G2)

(C3)

(C3)

[3 marks]

(c2)

(&)
[3 marks]

(cn
(c2)

[3 marks]
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@ r=2=192-4 (A1) (C1)
u, 48
OR
Uy _ 3"
=l = = Al C1
u 3@y (A1) (c1
u,(r" =1) _48(4" -1)
by §,=- = MI
O (M)
=16(4" -1) (A1) (c2)
[3 marks]
x-intercepts are =TT, 27T, 311 (A1)
Area required = J.Zﬂsmx dx‘ + J' TSI (MI)
T X 2n x
=0.4338 +0.2566
=0.690 units® (GI) (C3)
[3 marks]
For the line of intersection:
—“Ax+y+z=-2
3x—y+2z=-1 M)
-x +3z=-3
—Sx+2y+2z=+4
3x— y+2z=-1 M1
11x-3y =3 M1)
The equation of the line of intersection is x = 3)1 _1{-3 =3z +3 (or equivalent) (Al) (C3)
OR
Oy+z=-2
Letx=0 0Og’
Ty+2z=-1
O3z- 3,z- ILFg—-1
OO 5 1 (MI)
Hx+y==2
Let z=0 O d
03x-y=-1
4+ - 3, 3,7 10
0 (3,10,0) M1)
ooo 030
The equation of the line of intersection is » = S— E+/\Elg (or equivalent) (A1) (C3)
g Hi

[3 marks]



10.

11.

12.
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If (z+2i)is a factor then (z—2i) is also a factor. (A1)
(z+2i)(z =2i) =(z* +4)
The other factor is (2z° —3z% +8z —12) +(z* +4) =(2z -3) (M1)(Al)

The other two factors are (z—2i) and (2z —3).

Y
2
5
P ¢
3 3 r
51
1 ) +
3 X
3
4 ¥
(a) P(Y'):gxg +% x% (M1)
_ 13
=50 (Al)
by PX'OYF¥ t P(Xn YF F %
2% (Al)

Let d, and d, be the direction vectors of the two lines. Then the normal to the plane is

i j ok

dl de =1 2 1 (M1)
3 35

=-7i =2j +3k (or equivalent) (AD)

Then equation of the plane is for the form —7x -2y +3z =¢ or r(-7i =2j +3k) =c

Using the point (1, 1, 2) which is in the plane gives the equation of the plane

a0 olg O 3.
=Tx—2y+3z=-3 or r(7i -2j ¥3k) =3or r=%l%+)\g—% +/.g —% (or equivalent)
?d Hig 0%

(A1)

(CH(C2)

[3 marks]

(2

(cn

[3 marks]

(C3)
[3 marks]



13.

14.

12—

0.75

=

1-0@

—-a a
From the diagram

1-2(1-®P(a)) =0.75

2®(a) =1.75

a=1.15

. om0
arg (b+)* =60"
30
. ong .
O arg (b+i) =30°,B— since b >0
61

l =tan30° or tan1—T
b 6

b=43

OR
arg (b+i)* =60° ﬁgﬁ
O arg (b* —1+2bi) =60° Slgﬁ

2%

(b* -1y =
V3% -26 -3 =0
(i eifp-5) =o

b=\/§,since >0

OR
b=1.73(3s.f)

MO1/510/H(1)M

(M1)

(A1)
(A1) (C3)
[3 marks]

(M1)

(41)
(A1) (C3)

(M1)

(A1)
(A1) (C3)
(M0)(G2) (&)

[3 marks]



15.

50
O,0p (1-p)=0.12
O

5p°=5p* +0.12=0

p=0.459 (3s.f)0r 0.973 (3 s.f)

dx
16. Gi —=kx(5-
ven Q& (5-x)
1 E_
x(5—x) dt

then

1,1 dx=Ikdt
5x 5(5-x)

1 1 0x O
—Inx——=In(5-x) =kt +C or =
5 560 Hs —xH

=4e" or ﬁ_ESJ—C H = e

a= ET3 =-1.6 (units not required)

17.
at+40=0
-40
18.  For kx* —3x +(k +2) =0 to have two distinct real roots then
k#0
and 9-4k(k+2)>0
4k* +8k =9 <0

-2.803 <k <0.803
Set of values of kis —2.80 <k <0.803, &k #0

If X ~Bin (5, p) and P(X =4) =0.12 then

Given s =40z +0.5a¢* , then the maximum height is reached when ds =0

MO1/510/H(1)M

(M1)
(41)
(G1) (C3)
[3 marks]
(M1)
(41)
(41) (C3)
[3 marks]
(M1)
(M1)
(41) (C3)
[3 marks]
(A1)
(M1)
(A1)
(c2)(cl

[3 marks]
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19.
(A1)(A1)(AD) (C3)
Note: Award (41) for the shape of the graph (all 3 sections),
(A1) for both asymptotes (v, and v,), (41) for the x-intercept I.
[3 marks]
20. (a) f'(x)=Tcos(mm)e! ™ (AD) (CD)
(b)  For maximum or minimum points, f'(x)=0
cosTix =0 (M1)
2k +1
= T
_2n+l
then Xn = ) (A1) (C2)

[3 marks]




