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JINJA JOINT EXAMINATIONS BOARD
MOCK EXAMINATIONS 2019
MAKING GUIDE 2019 FOR

P425/1 PAPER 1 MATHEMATICS

SECTION A (40 MARKS)
1. cos(45° —x) = 2sin(30° + x); =180 < x < 180Y
cos 45 cosx — 2sin45%sinx = 2sin30cosx + 2 cos 40° sin x

M1
cos 45" cos x — 2sin30% cosx = 2cos 30" sinx + 2sin45 0gjp
cos x [2 cos 45° — 2sin 30°] = sin x [2 cos 30° + sin 45°] x
= sinx [2cos 30° 4+ sin45°] = cosx [2 cos 45° — 2 sin 307] M1
cos45 —28in A0 00
tan x = M1
2ens3nt+5inas0
tan x = —0.1201
x =tan—1(—0.1201) M1
x=—6.89,173.2 Al
05
2
2x —Tx—4
2 > 2
Icd—14x+11
2x° —Tx—4
3x2—14x+11-2>0
4x +4x+i2n
2<0 M1
Gx?-—l4x+11
(x — 2)(4x — 13)
(x-1DBx-11)<o0
Critical values ;
14 1
X=2,x=4,x=4,x= a. Bl
x<1 1<x<?2 13|13 11 11
2<x< 41 4 <x< 3 |x> 3
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(x—2) — — + + +
(4x — 13) - - - + +
(x—1) - + + + +
(3x —11) - - - - +
(x—2)(4x — 13) + + — + +
(x—1)(3x—11) + - - - +
(x—1)(4x—13) + - + - +
(x —1)(3x—11)
Bl
13 1
The solution setisl <x<?2and 4+ <x< 3 . Al Al
05
3. [o2xcox 2dx
~ xcosx?=1d(sinx?) M1
2dx
Elg 240 = ;51_ d o2
= [o%2xcox 2dx = o242 gx” (sinx?)dx M1
T
2
=Y sinx? | M1
0
2 F
( E) — 2sin(0)?
=Y sin "\ ? 2 M1
% cosxdx L
e 2Xxecosxodx - = Al
[ 2
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4, (i) x*+y?—2x—-8y—-8=0
Let (a, b) be the centre
Comparing:

X2+ y?+2gx+2ty+c=0
X5

29=-2, =>g=-1

@em.z—».,

But;
a=—g
a=—(-1)
a = 1€ither
y;
2t=-8 Bl
t =—4 or
But
b=—f b=—-(—4)
b=4 Bl
=~ cetre is the point (1, 4) Al
(i) Distance between centre and point A
t=vV(1+5)2+ (4 + 4)? B1 t=10 units
shortest distance , d
d=t—r M1
d=1]10-5|
d =5 units Al
06
5. Let x be the number of committees.
Bl Bl
= x=3c3X5c3+3¢2%X5¢c4 M1 x=10+ 15
x = 35 committees Al
04
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cos2x Yax__ = excosex + 3x; y("/2)=3

dy x4 3xsinx

=e
dx
0 Wex *dx + 3xsinx)dx
dx =0 (e

y = 0 exdx + 30 exdx + 30 xsinx dxy

= ex+ 30 xsinx dx

Oxsin xdx

4 =x , \Y; :Dsin xdx
dy
__=1v=-cosx dx

00 xsindx =-xcosx+ L cosxdx M1

OO xsin xdx =—xcosx+sin x
y = e*+ 3(—xcosx + sinx) + c.

y =e*+ —3x cosx + 3sinx + ¢ Bl

whenx="7/2,y =3

_, 3= ex2—3Xzcos5+3sins +,

Bl

3xcosx  sinx Aly 3

05
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7. Cartesian equation of line:
6, 0)
—4 2
~r=( 2)+t(-2)
-3 4
0 —4 4 2t
= MP=(6)—(2—-2t)
0 3 —4t
., 4+t
MP=(2—-2t)
— 3—4t
But MPb=0
—4 4+ 2t 2
(2-2t)(—-2)20
3 —4t 4

@em.z—».,

Bl

M1

204 +26) +—2(—2+20)+4(3—4t) =0

8—4t+4+4t+12-12t=0

12+12-12t=0
—12t=-24
ﬂ
=12 Bl
t=2.
. 0
~MP=( 2)
-5
Distance of point C (0, 6, 0) from the line.
—>
= |[MP| _=V(0)2+ (2)2+ (-5)? M1
|MP| =+/29 units. Al
05
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X =1+cos20 y = sing

X = 2c0s’[]
dx dy
___=-4cosOsin0 _= cos[]
dOo
Using:
Wy -dyd
dx dO dx
= cos[O -1
4cosOsinO
—dy —=1—
dx 4sinO
But dz2y= d-B0dyA0d8
dx dO00dx0O dx
-1

%y = d o0 =10oo
dx dd0 4sin0d00 - 4sinOcosO

M1

@!cch

M1 dOo
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|
= 16 (-cosecOcot0)

M1

= =10p1apd
16 OsinO0O
CoE

sinOcosO

@Q:chl—xﬂx

_ 4IZIdyIZI3

9.(a) x-10y + 7z =13

SECTIONB

) x+ 4y

-3z =-3

(i)

- X+2y-2=-3

(iii)

Method: Elimination
() (1)

-14y + 6z =16

7y -5z =-8
) + (i)

-8y +6z =16

(iv)

4y +3z=-5

(v)
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3 (iv) 5(v)
y =+1 From (iv):
07y -5z=-8
Oo7(1)-5z=-8 M1
-2=3
From (i)
x-10y + 7z =13
x-10(1) + 7(8) =13 M1
X=2
x=13-11
X=2
Al AlAl
Ox=2,y=1,2=3
(b) P(x) =?g(x) = ?2f(x) = x*-5x -14 Using:
P(X) = g(x) f (x) + R(x)
O P(x) = g(X)(x+ 2X)(X=7) + 2x+5 M1
(1) Letx =7.
P(7) = g(7)(7 + 2)(7 - 7) + 207 +5 M1
P(7) =14+5
P(7) =19
O0The remainder is 19. Al
(i) Letx=-2
OP(-2)=g(-2)(-2+2)(-2-7)+202+5 M1
P(-2) =-4+5
P(-2) =1
OThe remainder is 1. Al

12
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10. (a) 4sin0-3cosO= Rsin(0-0)
4sin0-3cos= RsinOcosO-RcosOsinL
Compering:
sin[;
RsinO= 4 (i) cosOd;
RcosO= 3 (i)
Value of R
(i) + (ii)?

(RsinO)? + (RcosO)? = (4)% + (3)?

rReLsin?0+ cosg =16 + 9
R?= 25

OR=5

Size of angle, O

() (i)

(5 xe
@eccn.:.m,

M1

Bl

But R(x) = 2x+5.
RsinO 4

|
RcosO 3 tanO= 3

0= tan-:00 400
O30

0= 53.10

0 4sin0-3cosO= 5sin(0-53.1)
Solving the equation 4sin0-3cos0+2 = 0
O5sin(0-53.1% +2=0

0-53.10) = sin100__— 200
050
0-53.1° = 203.600,336.400
0= 256.70,389.500
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O0= 256.70 Al
(b)
From the sine rule
LHS

O a +b—c = 2Rsin A+ ZRsin B = ZRsinC
a-b+c  2Rsin A+ 2Rsin B + 2RsinC

= sin A+sin B -sinC

sin A-sin B +sinC

A A
2sin  COS + 2COSOO0B+CO0sin0OB-COO
= 2 2 020 020
A A
2sin cos - 2cosdOB+CO0OsinOOB-COO
2 2 020 020

M1

M1

2
sin(d-53.1% = 5

sin ACOS A +COSOB+COOsinO0OB-COO

= 2 2 020 020
A A OB+C0O OB—CH sin cos—cosO
OsinO O
2 2 020 020

ButA+B+C =180
A=180-(B+C)
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_A=
900 -00O B+C

ooz 0z0

sin _A2 = sin000900 -000 B+2C O0OOO0OO

A Bl

sin__=cosO0____ B +C OO
Also;

2 020

A
cos_ = cospOoo-0O00
B+2C OOOOOO

2 o 0O

cos _ = sinO0O B +C OO
A Bl
2 020

cosOdOO0B+COOsinO0OB+COO+ cosOOB+COOsinOOB-COO

Oa+b-c= 020 020 020 O20a-b+cOB+CO OB+CO
OB+CO 0OB-CO cosO Osin0 O-cosO OsinO
O
020 020 020 020

sinO0OB+CO0+sinO0B-COO

= o220 020
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C O L
. C
23m—cos§
= B_C M1
2C0S—sin—
2 2
0 asb_c =tanEtanE Bl
a_b,c
12
11.
y? = 4ax
oy W _ua M1
dx
2dy = 2a
dx vy
At the point P(at?2at) :
a dy: 28—
dx 2at
dy =1
dx t
Using: mOm,=-1 M1
ol om=-1
t
m, =-t Bl
Equation of normal at the point P(at? 2at)
y - 2at2 —_t M1
X -at y - 2at

=-t(x —at?) y=-tx+ at’+ 2at

y =—tx+ at(t? +
2) Coordinates of the point G
x - intercept occurs when y = 0.

DOWNLOAD MORE RESOURCES LIKE THIS ON ECOLEBOOKS.COM



https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com

Ecolebooks.com @tecieoon

00 =—tx+ at(t? + 2) M1l x=a(t?+2)
G is the point

y — coordinate of P|:|a(t2 + 2),0|:| Bl
Let Q be the point (x, y).
P is the midpoint of G and Q.
x - coordinate of P.
1
0 at? :E(x +a(t?+ 2) M1
2at?= x + a(t? + 2)
2at? —+at?-22 = x
Ox = a(t? - 2) (1) Bl
noat=Y" 0 M1
2
= (ii) B1
da
Substitute (ii) in (i) for t
- oYY Beopp
M1
Ux=aO0Oo 0O-
OpbO4ad 0Og
0 y?=16a(x + 2a) Bl
12
12. (i)
o bin3
Z1: 2
2 2
J
Bl

ri= ooo 12I5"/I:IEI +0000 23 0000
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r. =1unit
Also;

o3n0

o8

0. = tan-100 12 00O

0o 2 0g
0. = tan-l(/;)
o
0, =
3

0z, = cosD+isinD_
3 3
1- i3
Z,= 2

rn= é 16, |:||:|——3\—/l;-|:|2

oo+02000
20 0O
r, =1unit
_\/5 od
2 oo
Q:= ; U tan-.000
\/5) oo
oo
Q2= tan-l(—
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Q. =—Bor 28 B1
3 3

O07z,= cosD_—isinD_

3 3
Or
2
0Z: = cos__Dyisin__ 28 Al
3 3
5 5 Ml
(i)  Zis+ Zs=000cosO_3 +isin0_3000 +000cosO_3
—isind0__3000
= cosSD_+isin5D_+ cosSD__isinSD_
3 3 3 3
= 2I:|cosSD_
3
1
=202
25+ 7,°=1 Al
(b) z,=-4-3i, 0 Z,=-4+3iis also a root. Al
Using:

7% - (—-4-3i+ —4+3i)Z + (-4-3i)(-4+3i) = 0
Z’+8Z+25=0
0z2+8Z + 25 = 0is a quadratic factor.
Solving for the roots.
. 7?2 -127+37
72 +87+ 45 74 —47° 3472 ~47+925 M1

Z4 |8ZS L 2522

-1273-597>-47 +925

- 3 2

*37Z% +296Z +925

-3772 +2967 +925
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0
Solving;
72-12Z +37 =0
;- V([12)? 4137 120
M1 2(1)
12 /(144 _148
7=
2
z=12_ [02i
2
Z = 60i
gOther roots are; —4-3i, 6+i and 6-i Al Al
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Let BX2 —8x+21 = 2AX + (xB-1) + (x-C1)2 M1
2X(x-1)
5x? —-8x +1= A(x —1)?+ BO2x(x -1) +C2x
Letx =1
0 5(1)2 -8(1) +1= CO2(1) M1
Oc =-1 Bl
Letx=0 M1
0 5(0)2 -8(0) +1= A(0 —1)2 B1
0A=1
Coefficient of x?:
5=A+2B M1
5=1+2B
4 =2B,B=2 Bl
° 2 8x1 dx  °2dx ° dx
5X
- Tax T Ml Bl
o] 2X(x=1)2 =[.2x +|:|4(X—1) +|:|4(X—l)2
4 —
1 9 9 1 9
=—Inx‘4 +2In(x-1) 4‘+ —‘4 M1
2 (x-1)
v |f| o 1. 1 .0
~in 209 - 1n 20200+ Oine-1)2 - in@a-120+"gmet _1- @4t -1)%ag
M1
9
1N L3024
[ 2 E3g 24
5x2 -8x+1dx = InO320 5 Bl
2X(x-1)
12
.
14. (a) OA=3i 5 j +2k

OB,=-i § j+9k AB=OB-OA
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=(-1-3)i+ (1-"1)+ (9-2)k
AB=-4i + 2j+7k
Using:

r = OA+0AB
r=3i-j+ 2k +0(-4i + 2j+7k
Or

030 0O-40

O 0 O O
r=0-10+0020

0200 00700
O
(b)  line L;:
030 0O-40
OO0 O O
r,=0-10+0020

0200 00700
d
Line L.:
080 010
0O 0O 0O O
r,=010+00-20
0-600 O0-200
0
At the point of intersection
r.=r

O30 0-40080 010
o o0 o oo o0 0 o
Oo0-10+00 20=010+00-20

020000700 00-e0000-200

O
3-40= 8+0, 0 40+0=-5

-1+ 20=1- 20, 00+0=1

2+70=-6-+20,0 70+ 20=-8 (iii)
and (ii)
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()——i)
30=-6
O0=-2

From (i)
O0+0=1
2+0=1

From:

o330 o-40080 o10
o o o oo o 0 o
0-10+0020=010+00-20

00 2 0000 7 00 00-60000-200

030 0-40080 010
o o o o0o 0 o o
00-10+-2020=010+30-20

00 2 0000 7 00 O0-60000-200

01100110
o oo o

O-50=0-50

00-120Qg Og-120(Q

oThe lines intersect.

'\ﬁ!ccul-_wu

M1

M1

Bl

X2 — 2x+1 -X+3

15. y= X2 — 2x-3 =1+ (x+1)(x- 2)

(@) (1) Horizontal asymptote.
Al Al
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Oy =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)
(i) dx = (X2 x-2) =0 Bl
X2 —6x+5 =0
—-(=6) IZI{—G)2 -40105
X =
2(1)
X =950rx=1
Stationary points are;
(1, 0) and "5, 85 Al Al
090
Nature of turning point. dy = xz
—6X+52 —
dx (X -x-2)
X L I R L S R
Sign of dy * 0 - - 0 *
dx
/ Max Min

DOWNLOAD MORE RESOURCES LIKE THIS ON ECOLEBOOKS.COM



https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com

Ecolebooks.com

oPoint (1, 0) is a maximum and (5,8/9) isa minimum. B1

Bl
(b) Intercepts of the curve and axes
X - intercepts occurs for y = 0, x =1 either Bl

or
—1
y — intercept occurs whenx = 0,y = 2
Now Asx —-+0,y —1-

As x—--0,y »1*

gy = 1 is a horizontal asymptote.

Intercept of curve and the liney =1

Ol=__  x%-2x+1
X —X-2
X2—X—-2=x2-2x+1
X=3

Point (3, 1)
Sketch of the curve.

Bl
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-2 Bl

IS
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16. (a)
dy f(x+0x) - f(x)
— =—MIdx—1x
1 1
2 - X2
) —
== M1
dx
X2 —(x +0x)?

=_ Xo(x+0x)0x
Bl

2x0x+(fx)?

~ x3(x+0x)20x
- 2x + (X)
=_ Xo(x+0Ox) B1

As Ox - 0,8y — dy-
Ox  dx
Bl Aldy-2x-2

Odx = X2(X)2 = X2

(b)
eX= Ccos)Xx — Y) M1

e* =D|:|1— _dy sin(x- y)DD
O dx O

ex=sin(x — y) =sin(x - y) _dy M1
dx

&= sin(x — y) —sin(x — y) __ %

DOWNLOAD MORE RESOURCES LIKE THIS ON ECOLEBOOKS.COM



https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com

Ecolebooks.com

@lccl-!—xﬂ:

dx
_ dy ~*
Osin(x = y) = sin(x — y) —e
dx
dy = sin(x=y) =e. Bl
dx sin(x-y)
Recall that:
cos?(x — y) + sin’(x - y) =1
sin(x _y) —+/1_cos*(x _Y) Bl
dy 1_cos®(x_y) _e"
0 ax = V1 _cos?(x _vy)
dy 1_(e*)” _e” M1
dx T J1_(e*)?
ﬂ /1_e2x _ex Bl
O dx = 1_e2x
12

END
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