PRE NECTA 2024 NJOMBE
ADVANCED MATHEMATICS 1

(a) —2.4646 (2 marks)
(b) x=9.5329 (2 marks)
? = 28.6468 (2 marks)

(c) (i) 110100 (2 marks)
(i) 34 (2 marks)

(a )i)4cosh® x =3sinh x+ p
4(1+sinh2 x): 3sinh x+ p
4+ 4sinh? x = 3sinh X+ p
4sinh? x—3sinhx+4-p=0
—b++/b’ —4ac
2a
sinh x = — ~3)£(3 4-p) (1 mark)
2(4)
3+./9-16(4- p)
8
For real solution
9-16(4-p)>0
16p > 55
95

p27o (1 mark)

sinh x =

sinh x =
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@)i) If p=4

3+9-16(4-p)
8
3+9-16(4-4)
8
3+4/9
8

sinh x =

sinh x =

sinh x =

w
-+

sinh x = 3

m ‘

sinhx=0 or sinhx=§=§
8 4

X = In(0+\/02 +1)or X = In(%Jr /%Jrl]

X=Inl or x=In2

sinh™ 7 =ksinh ™1
In(7+\/ﬁ)_k|nﬁ+\/ﬁ)
in(7+v1+49)=kinfl+V1+1)
(7+\/_) kln(1+\/_)

in(7++50)=InL+ V2
7+\/% e (1+f)
7+5v2 =1+ 42
2] -t}

k=3
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010 y-w| 53]

eqn(i) - eqn(i)

Xy (71’ Xj 1
" —eV =tan| —+— |-
2 T X
tan| —+ —
(4 2)
tan£+tan§ 1
e’ —e”’ = ?
1—tan£tan5 tan£+tan§
4 2 4 2
1—tan£tani
4 2
tanEthani 1—tan£tan§
e¥ —e” = 2 _ 4 2
1—tanﬁtan5 tanﬁ+tani
4 2 4 2
1+tan5 1—tani
eX eV = 2 2
l—tani 1+tan5
2 2
1+2tanX+tan2(x)—(l—2tanX+tan2(xj
e _ ¥ _ 2 2 2 2
(1—tan Xj{lﬂan Xj
2 2
4tan > ¥ g 2tan ~
e’ —e”’ = 2X:> ;= 2x
1-tan?= 1-tan?=
2 2

sinh x = tanh X
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y = tanh (3¢

tanh y = 3e?*
sec hzyy = 6e™
dx

dy  6e” (E marksj
dx 1-—tanh?y 2
dy - 6e2x
dX 1_ (3e2x )2
dy - 6e2X
dx 1-—9e*
dy _ 3 (E marks)
dx Ee—zx _1(992") 2

2 2
dy -3
dX 1(962x _ er)

2
dy _ - =3 (l marks)
dx 2(9(:os,h2x-|-9sinh 2X —cosh2x + sinh ZX) 2

dy -3
dx 5cosh2x+ 4sinh 2x

hence shown (% marks]
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(b)

(a)

f =ax+by+c

5550 = 4500a + 2500b + ¢

5450 = 4000a +3000b +c

4400 = 500a+3000b +c
5550 =4500a + 2500b + ¢
5450 = 4000a + 3000b +c
4400 = 500a +3000b +c

a=03 b=0.1 and c=3950

f(x, y)=3x+iy+3950

10

10

let x be no of personal computer

y be no of portable model

f(x,y)=4500x +5000y

X+Yy <250

25000 x + 40000y < 7000000

25x+ 40y < 7000

x>0

y>0
X+y =250
X 0 250
y 250 0

25x +40y = 7000

X

24

y
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uC(200/50

Feasibleregion ~X
A(0,0) /

50 100 150 200 2 0

(9]
o

(04 marks)
Corner point | f(x, y)=45000x+5000y )
©.0) ; (01mark )
(250, 0) 11,250,000/ =
(200,50) 9,250,000/ =
(0,175) 875,000/ =
an (Imark )
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D %, =45x34kg
D x =1575

When the teacher is added

2%, =N

500

+—
1000
X =45+0.5=45.5kg

X

D x, =45.5%36
> x, =1638

Weight of teacher x

X:sz

_le

X =1638 -1575

X =63 kg
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12+30+m+50+25+30+n =228

m+n+147 = 228
m+n =228 —-147
m+n = 81.

median= L +

median

=475,
D f,=12+30+m

N
22|

n

w

> f,=42+m, f, =50

47.5=39.5+

8:(114_42_mj
5

40=172

228

(42+m)

—m

x10

L=39.5 N =228,

(01mark)

(0O1mark)

m=32=m+n=81=32+n=81=n=49 (0lmark)

X f | x—d49 |[x—49 | flx—49
14.5 12 174 -34.5 34.5 414
24.5 30 735 -24.5 245 735
34.5 32 1104 -14.5 14.5 464
44.5 50 2225 -4.5 4.5 225
54.5 25 1362.5 5.5 5.5 137.5
64.5 30 1935 15.5 15.5 465
74.5 49 3650.5| 255 25.5 1249.5

Z 228 11186 -- -- 3690

(02 marks)
> f|x—¥
g==_1""7
N
g% _1618 (01mark)
228
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5 (c) (i)

[A-(AnB')~(AnB) Given
= [Am(Am B')’} ~(ANB) Definition
=[An(A'UB)|n(ANB) De Morgan
=[(AnA)U(ANB)|n(AnB)  Distributive
=[¢U(ANB)|n(ANB) Complement
=(AnB)n(ANB) |dentity
= (AnB) Idempotent (03 marks)
n(A)=n(B)=n(C) Equivalent set
n(AuBuUC)=n(A)+n(B)+n(C)-n(AnB)-n(AnC)
-n(BNC)+n(AnBNC) (01marks)
n(AUBUC)=n(A)+n(A)+n(A)-n(AnB)-n(BNC)+0+0 (0lmarks)
n(AUBUC)=n(A)+n(A)+n(A)-n(AnB)-n(BNC)+0
n(AuBUC)=3n(A)-n(AnB)-n(BNC) (01marks)
Hence shown
@ ®
‘0) (02marks)
/‘ o |
C'hocote \
Intelligent

White
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(i)  No of girlsin theclass=9+3+2+1+3
(iii) 3 girls are white but not in—telligent

6(a) f(x)=2x"+x+4
fog(x) = 2x* —8x+10
fog(x) = f(g(x))
fog (x) = 2(g(x))" + g(x)+ 4

2x* —8x+10 =2(g(x))* + g(x)+4

let g(x)=
2x* —8x+10 =2m* +m+4
2m? +m+4—(2x? —8x+10)=0
2m? +m+4-2x>+8x-10=0
2m* +m—-2x*+8x—-6=0
2m? +m—(2x* —8x+6)=0
~bx+/b? —4ac

2a
—1+,/1-4(2)- 2x? +8x—6)

2% 2
 —1+.1-8(-2x* +8x-6)
4

 —1+1+16x° —64x+48
4

_ 1% J16X? — 64X + 49
4
but m = g(x)
—1++/16X2 — 64X + 49
g(x)= 7

m=
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2X
6 b f(x)=
V.A
x> —x—-2=0
Xx=-0 and x=-2 [00% marksj
H. A
2X
x x 0 00 ! k
’ X _x_2 Y 1.1 2 [ 2 j
x2 X2 x> YO &
x —int ercept (0, 0) (00% marksj
. 1
y —int ercept (0, 0) [OOE marks)
6(b) A
| e— ]
5
4
3
L
"-____-
= 5 —4 -3 -2 - 0 1 4 5
—]
-1
—2
\ (03 marks)
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Domain={x:xeIR except x=-1 and x=2 } (OO%marks)
Range={y:yeIR exccept y=0 } (OO%marksj

7 (@) flx)=2x —BCO{X?”

But x,=1 and x,=2

f(x,)=2@1)- 3005@] =-0.633 (oo% marksj
f(x,)= 2(2)—3cos(3 =2.379

f(x,)x f(x,)=—ve

f(x )x f(x,)<0 (OO%marksj

The root lies btn 1 and 2

Xy = Xy — f(Xn)
fx,)
f'(x,)=2 _Sgin[Xa (Oolmarks)
2 2 2
X, (X X
(an - 3CO{ZD 3X, sm(z”j + 600{2”j 1
X =X — = (OO—marks)
3. (X 2
2

Xy = atx, _1+2_ 1.5 (OO%marksj

1% iteration n=0

_(x X (1. .
3X, sm(z‘)j + 600{5} 3(1.5)5|n(125j + 600{125) .
=1.2337 [00 5 marks)

X1= =

4 +3sin *o 4+35in[1'5j
2 2

2" jteration n =1
X, =1.2266 (OO% marksj
3" jteration n=2

X, =1.2266 (00% marksj
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O =
n=n+1
Xog =Xo,q — f (%) (00l marks}
TG z
but f'(x,,,) = slope
£/(x,,) = f(x)zu)—)‘:(xn)
n+l =~ “n
Xop = Xy [ f(xnil(;(iﬂf)(xn )J [00% marksj
X, — X
Xni2 = Xpa —[ Ty ~ X Jf(XM) [OOl marks}
f (o) = F(x,) 2
(c) h =l;—Ta=% =0.1 [OO%marksj
X
n x | 1+x* | 1" & last | Middle | Odd Even
0 0 0 0
1 0.1 | 0.09901 0.09901 0.09901
2 0.2 | 0.19231 0.19231 0.192308
3 0.3 | 0.27523 0.27523 0.27523
4 0.4 | 0.34483 0.34483 0.344828
5 0.5 0.4 0.4 0.4
6 0.6 |0.44118 0.44118 0.441176
7 0.7 | 0.4698 0.4698 0.4698 [01 1 marksj
8 0.8 0.4878 0.4878 0.487805 2
9 0.9 | 0.49724 0.49724 0.49724
10 1 0.5 0.5
Z —— | 3.70739 0.5 3.20739 1.74128 | 1.466117



Trapezium Rule

(" (x)dx = 2(15t +last+ 23" middle)

1 x 01 1
0.5+2x3.20739 00= marks

70 il+ X i 2 ( ) ( 2 j

(X _0.3457 (oo1 marksj

hirx®) 2

Simpson Rule

: f(x)dx = %(1St +last+4) odd +2) even )

(L) 9L (0,54 4x1.7413)+ 2x1.4661 (oo% marks)

=0.3466 (OO% marksj

8(a) x*+y>—4x+5y+2=0
X+y=C=>y=C—X
x? +(c—x)* —4x+5(c-x)+2=0
X +¢% —2cx+ x> —4x+5c-5x+2=0

2x% —2cx—9x+c*+5c+2=0 (OO% markj
2x? —(2c+9)x+c* +5c+2=01
b® = 4ac

2 2 l
(—(2c+9))* = 4x2x(c? +5¢c + 22) [00E markj

4c? +36¢ +81=8(c? +5¢ + 2)

4c? +36¢ +81=8c* +40c +16

4c* +4c-65=0

c=-4562 or  Cc=3562 (01 mark)
2x% - 2(2(~ 4.562)+9)x + (- 4.562)" +5(- 4.562)+2 =0

2x* +18.248x ~1.844E° =0
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Xx=-9.124 or x=1E*
y =3.562 - X (OO% mark}

2x? —2(2(3.562)+9)x +(3.562)* +5(3.562)+2=0
2x% +14.248% +32.498 =0

X =-3.562
y =—-4.563 — X (OO% mark}
. I, coso, r,sin 6, 1 .
8 (b) A= >|r2 c0so; r,sin 6, 1 (Oozmarksj
I, Cosd, I, sin &, 1
cos30° sin30° 1
A= % 2¢0s60° 2sin 60° 1 [OO% marksj
3c0s90° 3sin 90° 1
NI
2 2
1 1
A== J3 (OO—marksj
2 2
0 3
1
A:1 é‘@ 1 + ! V3 (Oolmarksj
2\ 23 2|0 0 3 2
a-1 ﬁ(\@—3)—1(1—0)+1(3—0)
2\ 2 2
A=1 §—3£—1+3 Oolmarks
2\ 2 2 2 2
N 3£
2 2
A=2 —# square units (OO%marksJ

A=0.7010 square units
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251

151

y=ms+c

101

Se—12y+6=0

b —12y+6=0
_15.

PQOR = QPR
tan(PQR): tan(QIf’R)
5x—-12y =—-6
12y =5x+6

5 6
= X+—

12 12

m =— (OO 1 marks]
2

y

m, = 3 (00l marksJ
4 2
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When

3
tan(QIsR): 4 3m
1+Zm

5 3

"4 " 1
c = 3 (OO—marksJ
1+—m 1+—m 2

12 4

12m-5 3-4m

12+5m  4+3m

48m +36m? —20 —15m = 36 — 48m +15m — 20m?
56m?2 +66m—56 =0

m=—— at A4, 5) (OO%marksJ
y =mx+c
5= —1(4)+c

4

cC=5+7
c=12

7
=——Xx+12
y 4
7X+4y—-48=0 (OO%markS)

m= ; at A(4,5)

35=16+7c (Ooémarksj

77

4x-7y+19=0 (Ooémarksj
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(a)

Ieax cosbxdx

Iudv: uv—jvdu
let U =coshx
@
dx

dv =e*dx v:jeé‘xdx:leElx
a

e cosbxdx = ~ ™ coshx— Iieax(— bsin bx)dx (00l marksj
a a 2

=-bhsinbx du=-bsinbxdx

e cosbxdx = leaX cosbx+ J.leaxbsin bxdx
a

a
ax 1 ax b ax ~r 1
e* cosbxdx==e cosbx+—Je sinbxdx 00=marks
a a 2
let u =sinbx
du
— =hcosbx du=Dbcosbxdx
dx
ax ax 1 ax 1
dv=e*dx v:je dx==e (OO—marksj
a 2

e coshxdx = 1eax cosbx+ E(uv— vdu)
a a

jeax cosbxdx = ~e™ cosbx -+ E[E e™(bcosbx )- jle“ (b cosbx)dx}
a ala a

ax l ax b2 ax b2 ax 1
e* cosbxdx==¢e cosbx+—2e cosbx——zje cosbxdx 00=marks
a a a 2

2

b? 1 b
Ieax cosbxdx+ —Zjeax cosbxdx =—e* cosbx+—e* coshxdx
a a a

ax b2 1 ax bz ax
je cosbxdx 1+¥ :ge cosbx+¥e cosbxdx

2 2 5
(a +2b j eaXCOSbXdXZEeaX COSbX+b_ZeaXCOSbXdX [OOEmarkSJ

a a a 2

ax ae®™ cosbx+be*sinbx
je cosbxdx = — i

a‘+b
IeaXCOSbXdX= 2e 2(acosbx+bsinbx)+c (Oolmarksj
a‘+b 2

Hence shown
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ax

_[eax cosbxdx = (acosbx+bsinbx)+c

a’+b?

= 3 2 (3), 3_.(3
Ie cos—xdx = > 5| —=CO0§ — |[X+_—SIn| — X |+C
10 ( g] (3) 5 110)" 107 \10
[ + N
10

2 3 e® 2 (3), 3.(3
Ie COS— Xdx = . ~| ——=C0§ — |X+—sin| — |x |+C
10 ( 2} (3) 5 10 10 10
+
2 2
_Zy 5
Ie 5 cosixdx=e— —zco{i)x+isin(ijx +C (00E marksj
10 4 90 5 110) 10 10 2

2 2
Ie 5 cosixdx=4e 5 —Eco 3 x+£sin 3 X |+c
10 5 10 10 10
23 (8 3 12 . (3
fe 5 cos—xdx=e ® ——cos(—jx+—sm[—jx +C
10 5 10 10 10

2 2
Ie 5 cosixdx=e 5 §sin(ijx—gcos(iJ +C (OO1 marksj
10 5 10 5 10 2
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(b)

10
J; xlog,, xdx

10 10 In X
Lxlogloxdx:L xmdx

* Xlog, xdx = —— [ xIn xd
J;xogloxx—manxx

du 1 dx
U=Ihx —== du=—
dx x

XZ
dv=xdx v=-—
2

judv= uv—Ivdu

10 1 [ x? x> 1
j xlog,, Xdx=——=| —Inx— || —.— @dx
1 In10\ 2 2 X

2
jloxlogloxdx=L Xinx— [[ £ |ax
1 In10\ 2 2

10
xlog,, xdx=——| —In x——
Il Ji0 In10{ 2 4

J.loxlogloxdx=L @Inlo—@ + 1
1 In10 2 4 4

[ xlog,, xdx = L [s0m10 —%j
i In10 4

99
4In10

10
L xlog,, xdx =50 -
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1
(c) I L dx=J. COs’X___ gy

1+sin?x sin? x
2 + 2
COS“ X COS” X
I j' sec” x dx (Oolmarksj
1+sin? x sec’ X +tan? x 2
J. J‘ sec X dx
1+sin? x 1+tan? x+tan® x
J' J' sec X
1+S|n x 1+2tan? x
t=tanx 9% sec? x = dx= d'; (Oolmarksj
dx sec” X 2
,[ 1 _Isec X dt
1+sin?x 1+2t sec® x
o dxe
1+sin? x 2t +1
f%dxﬂ'd—g (Oolmarksj
1+sin?x (ﬁt) 1 2
J2t=tan6 = \/Eﬂzsecze, dt:iseczede
do V2
—sec 0deo —sec 20do
| L _j*/_ _j‘/_ - (ooimarksj
1+sin? x tan6? sec @ 2
X= jdez—¢9+c (Oolmarksj
1+sin? x J2 J2 2

1 1
X = do=——tan /2t +c
\/5'[ V2

J
Il+sm X
J

1 1 1
- do=——tan*V2tanx)+c [OO—marksj
\/5'[ V2 ( ) 2

1+sin? x
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Jox+h)+1 Jx+1

h—0 h

X+1-+/x+h+1
(«/x+h+1)\/x+1
h

=lim
h—0

_ lim JX+1-+/x+h+1
h—0 (x/x+h+1)nx/x+1

_ lim x/x+1—\/x+h+lxx/x+l+\/x+h+1
rHO(x/x+h+1)nx/x+1 Xx+1+/x+h+1
—im x+1-(x+h+1)

0 h((x+ DX +h+1+(x+h+1W/x+1)
_jim X+1-x—-h-1

0 h((x+ DX +h+1+(x+h+1W/x+1)
= lim N

0 h((x+ VX +h+1+(x+h+1Wx+1)
“(x +1)m_+l(x Theixrl)
(x+2) x+0+1_+1(x+0+1 x+1)
(x+1) x+1_+1(x+1)Jm)

dy -1

dx  2(x+1Wx+1
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2

(OO1 marksj
2

(OO1 marksj
2
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2



10

X =cost +tsint

y =sint —tcost
d?y

X2

%:—sint+tcost+sint

is required

dx
— =tcost
dt

% =cost +tsint —cost

ﬂ:tsint

dt

dy _dy  dx
dx dt dt
dy tsint
dx  tcost

ﬂ:tant

dx

i(ﬂj —sec’t
dt\ dx
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2
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2
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2
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2



jzsec2%=1+tan2%:2 (OO%marksj

f1 2 =2tanZEsec? Z=2tanZ|1+tan?2 X |=4 OOlmarks
4 4 4 4 2

— 2 2
f ’"(Zj = 2(1 +tan? ﬁj + 6(1 +tan? Zj tan? =
4 4 4 4
f (%j =2(2)+6(2)=4+12=16 (oo % marksj
f¥(x)=2+16sec’ xtan x + 24 sec’ x tan® x
£"(x)=2+16(L+ tan? xJtan x + 24(L+ tan? x)tan® x
fv (zj 2+ 16(1+ tan® Zj tanZ + 24(1+ tan® Jtan 3 (001 marksj
4 4 4 4 4 2
fv (%} 2+16(2)+24(2)=2+32+48=82 (OO%marksj
' 2 3gm 4 ¢ iv
fa+h)=f(a)+ h (a)+ h°f (a)+ h°f (a)+ h'f*(@)
1! 2! 3! 41

Xf /(Zj XZfN(ZJ XBfW(Zj X4fiv(;z—} 1
f(z + xj = f(zj + + + + .(Oozmarksj

1! 21 3! 41
f(£+xj:1+2x+2x2 4842 10,
4 3 3
45° + x=46.5 = x=1.5° =0.02618 (00 % marksj
tan(45° +1.5°) =1+ 2(0.02618)+ 2(0.02618)* + %(0.02618) + %(o 02618)’

tan 46.5° =1.054 (OO%marks]
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