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P425/1 PAPER 1 MATHEMATICS

SECTION A (40 MARKS)
1. cos(45° — x) = 2sin(30° + x); —180 < x < 180°
cos 45°% cosx — 2sin45%sinx = 2sin 30 cos x + 2 cos 40° sin x M1

cos 45° cosx — 2sin 30° cosx = 2 cos 30° sin x + 2 sin 45° sinx
cos x [2 cos 45° — 2sin 30°] = sin x [2 cos 30° + sin 45°]
~ sinx [2 cos 30° + sin45°] = cosx [2 cos 45° — 2 sin 30°] M1

cos 45%-2sin 30°
tanx = - M1
2¢05300+sin450

tanx = —0.1201

x = tan~1(—0.1201) M1
x= —6.82,173.2 Al
05
2x%2-7x—4
" 3x2-14x+11
2x%> —T7x — 4 20
3x%2 —14x + 11
2
4x2 +4x+26 Ml
3x2-14x+11
(x —2)(4x — 13) 0
(x—1)3x—11)
Critical values ;
x=2,x=£,x=4,x=£. Bl
4 3
x <1 1<x<?2 )< <13 13< <11 >11
S N R
(x —2) - — + + +
(4x — 13) - — - n n
x—-1) - + + i+ +
(3x —11) — — — — +
(x —2)(4x — 13) + + — + +
(x —1)(3x — 11) + — — — +




G-D@E—13) | + . " n
(x—1(Bx—11)
Bl
. . 13 11
The solution set is1 < x < 2and - <x<5. Al Al
05
3. jﬁxcoxzdx
0
5 XCOSX? = li(sinxz) M1
2dx
I fliid
::»jO 2 xcox °dx IO 2 E&(smx )dx M1
T
2
= Y% sinx? M1
0
2
=Y sin (\/%) —%sin(O)2 M1
= x4
03 v cosx?x - L
= [12 xcosxPdx = = Al
0 2

05

4, (i) x*+y*—2x—-8y—8=0
Let (a, b) be the centre
Comparing:
x2+y2+2gx+2ty+c=0
x;

2g=-2, =>g=-1
But;




(i)

a=-—(-1)
a = 1&itker
Yy,

t =—4 or

But
b= —f
b=—-(—4)
b=4

=~ cetre is the point (1, 4)

Distance between centre and point A

t=y(1+5)2+ (4 +4)2
t = 10 units

shortest distance , d
d=t—r]

d=110 - 5]

d =5 units

Bl

Bl
Al

Bl

Let x be the number of committees.
Bl Bl
= x = 3c3 X 5¢3 +3¢? X 5¢,

x=10+15

x = 35 committees

>
[EEN

a _ . —
6. cos2x—~= e*cosex + 3x; y(™/5) =3

dy
dx

Iﬂdx =I (e* dx + 3xsinx)dx
dx

y:I exdx+3j exdx+3j xsinx dx

y= ex+3j xsinx dx

X sin xdx

4=x , V=Isinxdx

yzlv:—cosx
dx

= e* + 3xsinx

IR



:>Ixsindx=—xcosx+_[cosxdx M1

Ixsin XdX = —XCOSX +Sin X

y =e* + 3(—xcosx + sinx) + c.

y =e* + —3x cosx + 3sinx + ¢ Bl
whenx = T/, , y =3
=>3=e%—3x§cos§+3sin§+c M1
3=e§+3+c
c= e3 B1
Ly = ez — 3xcosx + 3sinx Al
05

x+4=2—y=Z+3’ P(0,6,0)

7. Cartesian equation of line:

2
—4 2
.°.r=< 2>+t —2)
-3 4
0 —4 2t
= MP=|6]|—| 2-2t Bl
0 3—4t
(A2t
MP={ 2-2t
But MPbe= 0

—4 + 2t 2
(220 ) (2o 1
3—A4t 4

24 +2t) + —2(—2+2t)+4(3—-4t) =0
8—4t+4+4t+12-12t=0

12+12-12t=0

_12t=—24

f= 22 B1
—-12

t=2.

/0
-5

Distance of point C (0, 6, 0) from the line.
4



= %(—cosec&cot@)

-1y
16 \sin@

sin@cosd

—>
= |MP| =,/(0)%+ (2)2 + (=5)2 M1
_> A
| MP| =+/29 units. Al
05
Xx=1+c0s20 y =sind
X =2c0s* 0
%=—4cosesin9ﬂ:cos«9 M1 M1
do do
Using:
dy dy.de
dx d@ dx
= cosex_—l_
4cos@sing
dy -1 B1
dx 4siné@
2
But &7 ()00
dx do\ dx ) dx
dzy_i( -1 jx 1
dx2  do\4singd) —4sinfcosd
M1



3
_ {ﬂ} B1
dx
05
SECTION B
9. @ x-10y+7z=13 ()
X+4y—-3z=-3 (i)
-X+2y—-z=-3 (iii)
Method: Elimination
(i) (i)
—-14y +6z =16
7y—-5z=-8 (iv) M1
i + (i)
-8y +62=16 M1
4y +3z=-5 (V)
3 (iv) 5(v)
y=+1
From (iv):
= 7y—-5z=-8
- 7(1)-52=-8 M1
-7=3
From (i)
x—-10y+7z=13
x—10(1) +7(8) =13 M1
X=2
x=13-11
X=2



(b)

Al AlAl

sx=2,y=12=3

Using:

P(x)=?g(x)=? f(x) =x"-5x—-14

P(x) =g(x) f (x) + R(X)
But R(x) =2x+5.
= P(X) =g(X)(x+2x)(x—-7)+2x+5
(i) Let x=7.
P(M)=9()(7 +2)(7T-7)+2x7+5
P(7)=14+5
P(7) =19
. The remainder is 19.
(i) Let x=-2
— P(-2) =g(-2)(=2 +2)(-2-7)+2x2+5
P(-2)=—4+5
P(-2) =1
. The remainder is 1.

M1

M1

Al

10.(a)

4sin @ —3cosd = Rsin(@ — «)
4sin@—3cosd = Rsin@cosa —Rcosdsina
Compering:
siné;

Rsina =4 (1)
cosd;

Rcosa =3 (i)
Value of R

(> + (ii)?

(Rsina)? + (Rcosa)? = (4)” +(3)?
R2[sin? & +cos? &r| =16 +9
R? =25
~R=5
Size of angle, «
O ()

Rsina

4
Rcosa 3

tana =

w| s

M1

Bl



a = tan ‘{ﬂj
3 B1

a =531°

. 4sin@—3cosd =5sin(6@ —53.1)
Solving the equation 4sin@—3cosf+2=0
= 5sin(@-53.1°)+2=0 M1

sin(6 —53.1°) :_?2

0—53.10):sin1[_?2j M1

0 -53.1° = 203.6°,336 .4°
6 = 256.7°,389.5°

..0=256.7° Al
(b) _
From the sine rule
LHS
a+b—c_2RsinA+2RsinB—2RsinC M1
a—b+c 2Rsin A+2RsinB+2RsinC
_sinA+sinB-sinC
sinA—-sinB+sinC
Zsin':COS2+2COS(B;CJsin(B;C)
= M1

A A B+C).(B-C
25in—Cco0s——2co sin
2 2 2 2
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)

B -

M

J.(B+cj {B+C
Sin —CO
2 2

B+C
2

a-b+c {
co

J

B-C
2

B-C

o
&

C
2
C

2
—CO0S—
—sin—

B+C
2
B

B+C

B

.
z

2sin

M1

2C0s
2 2
~a+b-c

Bl

¢
2

B
tan

tan
2

"a-b+c




11.

y? = 4ax
ZyQ =4a M1
dx
,dy _2a
dx vy
At the point P(at?,2at):
dy_2a
dx 2at
dy _1
dx t
Using: m, xm, =-1 M1
= % xm, =-1
m, = —t Bl
Equation of normal at the point P(at?,2at)
y_zazt =_t Ml
x —at

y —2at = —t(x —at?)
y = —tx+at® + 2at
y = —tx+at(t’ +2)
Coordinates of the point G
x - intercept occurs wheny = 0.

= 0=—tx+at(t’* + 2) M1
x=a(t?+2)
G is the point
y — coordinate of Pa(t? + 2),0] B1

Let Q be the point (x,y).
P is the midpoint of G and Q.
x - coordinate of P.

:>at2=%(x+a(t2+2) M1
2at’ = x+a(t® +2)

2at’ —+at? —22=x
sXx=a(t?-2) (i) Bl

10



= 2at :yT+O M1
y -
t=— I Bl
4a (i
Substitute (ii) in (i) for t
2
:>x=a{(lj —2} M1
da
- y? =16a(x + 2a) Bl
12
12. (i)
z, = 1+i/3
2
2 2
-8 :
2 2
r, =1unit
Also;
V3
6, =tan™ %
2
0, = tan’l(\/g)
0,== B1
3
=4 :cos%+isinz
7, - 1-1V8
2
Bl

r, =1lunit

11



-7 27
Q, 3 3

T . . T
= Z, =C0S——isin—

3 3
Or

2r . . 2r&
= Z, =C0S— +1SIn—
3 3

5 5
(i) Z>+23 = [cos%ﬂsin %J J{cosz—isin Z}

(b) z,=
Using:

= 0055% +1isin 5£+ cosSz—isin 5%

=2x cosSf
3

:2)(1
2

75+25=1

—-4-3i, = Z, =—-4+3iis also a root.

Z? —(—-4-3i+-4+3i)Z+(-4-3i)(-4+3i)=0
Z°+8Z+25=0
~.Z%?+8Z +25=0Is a quadratic factor.
Solving for the roots.

Solving;

Z°-12Z +37

72 +8Z +25)Z° —4Z° —3477 —4Z +925

7% 182° 425722

—1273-597% —4Z +925
—-127°%-96Z% —300Z

*37Z% +296Z +925
“37Z° +296Z +925

12

0

Bl

Al

M1

Al
Al

M1



72 -12Z +37=0
| —(-12)+/(-12)? ~4x1x37

YA M1
2(2)
,_ 12+ J(144 —148
2
7 :lZi 2
2
Z=6xti
-. Other roots are; —4-3i, 6+i and 6—i Al Al
12
Lot 5X2_8X+1:A+ B N C M1
2x(x=1D*  2x (x=-1) (x-1?
5x? —8x+1=A(x-1)% + Bx2x(x-1) + C2x
Let x=1
=51)°-8(1) +1=Cx2(1) M1
=C=-1 Bl
Let x=0 M1
= 5(0)* —8(0) +1= A(0-1)? Bl
=A=1
Coefficient of x?:
5=A+2B M1
5=1+2B
4=2B,B=2 B1
9 9 9 9
Bl e e wL B
4 4 4 4
:%Inx‘?1 +2In(x—1)‘i’1 + (xl—l)‘?' M1
) ) 1 1
= [IV2x9 - Inv2x 4]+ [In@-1)? - In4-1) ]{9—_1—@}
M1
[RE By, |n£§)_3 B1
% 2X(x-=1) 3 24
12

13



}

14.(a) OA=3i—j+2k
OB =—-i+]J+9k
AB=0B-0&
= (—-1-3)i+ (1= )+ (9-2)k
AB= —4i+2j+ 7k

|

Using: e
r = OA+ tAB
r=C3i—j+2k+ u(-4i+2j+7k
Or
3 —4
r=|-1|+py 2
2 7
(b) line L;:
3 -4
n=|-1|+u4 2
2 7
Line L, :
8 1
=1 |+4-2
-6 -2
At the point of intersection
rn=r,
3 -4 8 1
=>|-1{+y 2 |=| 1 |+4 -2
2 7 -6 -2

3-4u=8+4,=24u+1=-5

“14+2u=1-21, 2 u+A=1
2+Tu=—-6-—+21, =>Tu+21=-8
Solving (i) and (ii)
(i) (ii)
3u=-6
H=—2

From (i)
H+A=1
2+1=1
14

M1

(iii)

Bl

Al

Bl

Bl

M1

Bl
Bl
Bl

M1

M1



From:

. The lines intersect.
12

2_ J—
15, y:xz 2x+1:1+ X+3
X —=2x-3 (x+1)(x-2)

(@) (i) Horizontal asymptote.

Al Al
.y =1is a horizontal asymptote and x = —1,x =2 are vertical asymptote

Vertical asymptote

For stationary points,
dy _ (2x=2)(x* =x=2) = (2x=1)(x* —2x+1) o B1

(i dx (x> —x—=2)°
x? —6x+5=0
—(-6)£/(-6)* —4x1x5
B 2(1)
Xx=50rx=1
Stationary points are;

(1, 0) and (5%]

Al Al

15



Nature of turning point.
dy ~ x*-6x+5
dx  (x*—x-2)°

X L I R L S R
Sign of gy * 0 N N 0 *
dx
/ Max Min
-.Point (1, 0) is a maximum and (5,8/9) IS a minimum. B1
Bl
(b) Intercepts of the curve and axes
x - intercepts occurs fory =0, x=1 either Bl

or

y — intercept occurs when x=0, y = _71

Now AS X —+wo, y - 1"
AS X >—o0, y >1"

-y =1 is a horizontal asymptote.

Intercept of curve and the liney =1

_x2-2x+1

=1 >
X —X-2

X2 —x—-2=x*-2x+1
X=3

Point (3, 1) Bl

16



Sketch of the curve.

17

Bl

IS



X=1x=2

16.(a)
dy _ f(x+) - f(x)
dx X
1 1

dx
_xXE—(x+x)?
(X +X) 2K
22X+ (fX)?
X (x+X)2X
_ =2x+ ()

X2 (X + )2

As 5x—>0,§—>ﬂ
X dx

Bl Al
_dy  —2x -2

Tdx o X202 X2

(b)

e’ =cos)x—Y)

X _ _ﬂ 1 _
e _(1 dXsm(x y)j

e =sin(x—y)—sin(x— y)ﬂ
dx
e =sin(x—y)—sin(x— y)ﬂ
dx
osin(x — y)ﬂ =sin(x—y)—e”
dx

18

M1

M1

Bl

Bl

M1

M1



dy _sin(x—y)-e" B1
dx  sin(x-Y)
Recall that:
cos’(x—y)+sin(x—y)=1
sin(x —y) =+/1—cos? (x—) Bl
- dy _ J1-cos*(x—y) —e*
dx J1—cos?(x—vY)
dy _V1-(e")* —e” M1
dx \/1_(e>()2
cdy _V1-e¥ e B1
o dx /1_82x
12

END

19



