MARKING GUIDE
UMTA 425/1

2022

NO

SOLUTION

MKS

COMMENT

1

2., dy _ (bx+a)-a—(ax—b)-b
dx (bx+a)?

2,4y _ a?+b?
dx (bx+a)?

But sec?y = 1 + tan?y
ax—b 2
=1+ (bx+a)
__ (bx+a)?+(ax—b)?
- (bx+a)?

b%x%+2abx+a?+a?x%—2abx+b?

(bx+a)?
b%x%2+b%+a?+a?x?
(bx+a)?

b2(1+x2)+a?(1+x?)
(bx+a)?

_ (a®?+b?)(1+x2)

o (bx+a)2

dy _ a?+b? (bx+a)?

1

dx  (bx+a)?2 (a?+b2)(1+x2)  1+x2

05

f4 xZ4x
1 \2x+1

Letu=+v2x+1
u?=2x+1
2udu = 2dx

dx

dx = udu
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3 (u*-2u?+1  u?-1
= fx@( 4 + 2 )du

_ 134

—4f\/§(u 1) du
1 [us 3

=54,

=i[(E-3)- (- 3)
= 11.0535894
= 11.0536 (4 dps)

05

3 sin x+sin 3x+sin 5x

L.H.S=

Cos x+co0s 3x+cos 5x

sin 5x+sin x+sin 3x

C0os 5x+cos x+cos 3x

__ 2sin3xcos2x+sin 3x

2 Ccos 3x cos 2x+cos 3x

__ sin3x(2cos2x+1)

cos 3x(2 cos2x+1)

= tan 3x

=R.H.S

05

4 Let 0 be the required angle
Forx —3y+5=0

Wl

1 5
y=3x+tom =
Forx +2y—-1=0

1 1 1
=—=X4+-m, = —-
y 2 2’ "2 2

mi—m
Fromtan§ = ——=
1+mim;,

1.1
4=
3 2

- 1
14+3x-

1
2

5
_ e _
=ge=1

s~ 0 =tan"1(1) = 45°

05
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5 [y=x—1
Vertical asymptotes, y —undefined
x=0

Slanting asymptote

y=x

Intercepts

x;y=0

0=x%-1

x = +1; (—1,0) and (1,0)

A

A= flz (x —i) dx
2

A= [xz—z— lnx]1

A=@2-m2)-(5-In1)
A = 0.806852819
A = 0.8069 sq. units

05

6 1VBx—x) (7 +x) =16 +2x)
\/ﬂ—\/(7+x) =\/(16+2x)
Squaring both sides

2x —2V14x + 4x2 + 7 +x = 16 + 2x
3x + 7 — 2v/14x + 4x2 = 16 + 2x
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—2V1l4x +4x* =9 —x
Squaring both sides again
4(14x + 4x%) = 81 — 18x + x?
56x + 16x% = 81 — 18x + x?
15x2 +74x —81 =0

() )=0

05

|
No. of arrangement = % = 840 arrangements

41
No. of arrangement = 2 X 4! = 96 arrangenents

05

laxg+byg+czg+d|
va2+b2+c?
__ 14(6)+3(-1)+5(2)—14|

units

From distance =

17
T VAl

05

(@) N
(b) Let 8 be the angle required

([}

d-n = |d||n|siné

3 1
(4>.(_2>:\/9+16+144\/1+4+1sin9
12 1

3-8+ 12 =+169/6sin6
7 = 13v/6sin @

0 = sin~! (Fzz) = 12.7°

05

10

(a)
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10m

H R
h_r
10 5
h r
h
r=-
2
1
V ==nr*h
3
2 3
1 h mh
~n(n=
3 2 12
dv _ mh?
dh 4
dv _ dv dh
dt dh dt
mh? dh
1.5 =228
4 dt
dh _ 6
dt  mh?
dh 6
When h = 4m; — = =
dt mX16

(b) Intercepts
x;y=0
0=x(x—1)(x—-2)
x=0x=1x=2
=~ (0,0),(1,0) and (2,0)
Asx — +00,y = +00

Asx > —00,y > —0

3 -
—mmin
81

1
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y =x3 — 3x% + 2x
A
1) , ¢
0y CELHn x

A=AI +AII

A = fol(x3 —3x?% + 2x) dx
1

x* 3 2
A =|——x"+x
1 [4- ]0

A,=G—1+1)—O=isq.units

A = fol(x3 —3x% + 2x) dx
2

x* 3 2
A11=[T_x +X]1

A”=@—8+4y—G—1+1)=—imumm

~A =1+1=lsq.units
4 4 2
12
11 _ x*+x3-6x2-13x-6 _ x*+x3-6x2-13x-6
fG) = x3-7x—6 T+ D (x-3)(x+2)
x*+x3-6x%2-13x-6 — Ax 4+ B + C_ n D | E
(x+1)(x-3)(x+2) x+1 x-3 x+2

x*+x3—6x2—13x—6=(Ax+B)(x—-3)(x+2)(x+ 1) +C(x —3)(x +2) +
Dix+1D)(x+2)+E(x+1)(x—3)

Putx = 3;81 + 27 — 54 —39 — 6 = 20D
9=20D;:D=—
20

Putx = —2;16 — 8 — 24 + 26 — 6 = 5C
4=5SE~.E =12
5

Putx=-1;1-1-6+13—6=—4C
1

1=-4C;~C=—-
4

Compare coefficients of;

xh1=A
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Putx =0; -6 =—-6B —6C + 2D — 3E

—6=-68-6(—2)+2(=)-3(3)

_ 1 9 4
“fO)=x+1 4(x+1) | 20(x-3) ' 5(x+2)
Hence
5 5 1.5 1 9 5 1 4,05 1
[ fedx =[G+ Ddx—2 [ mrdx + 0[] dx + o f) modx

= [E +x— 3G + 1) + 2In(x = 3) + 2In( +2)]5-
=13 X 4I’lJC Zonx 5nx 4—

(Z+5-2In(6) + 2In() + 2n(7)) - (£ + 4 = 2In(5) + 2 In(1) +n(6) )
= 5.8896967
= 5.8897 (4dps)

12

2xy
x2+1

12 | @ 2+
LF = ef%dx = en(¥+1) = x2 4 1
Multiplying through by x2 + 1 gives
(x? + 1)%+ 2xy = x3 + x
%((x2 +1y)=x>+x
f(((xz + 1)y)) dx = [(x3 + x) dx

x*  x?
cyP+ 1) ==—+—+c
4 2
(b) Let 6 be the temperature of the liquid

as 990
dtoc(@ 229)

ag _ 990
= k(6 —22°%)
ae

fe—zzo__kfdt

In(6 —22°) = -kt +¢
0 — 220 — e—kt+c — Ae—kt

0 — 220 = Ae7*t; 9 = 22 + Ae™ ¢
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Att =0, = 100°C

100 =22 + Ae% A =78

6 =22+ 78e~*t

Att = 1min, 6 = 92.2

92.2 =22+ 78e7k

70.2=78e %, k = In(10/4) = 0.10536
6 = 22 + 78¢ 010536t

Att = 5min, 8 =?

6 = 22 + 78e~010536%5 = £3 450

12

13 | (a) 2%+ —32(2%) + 1
22% .28 _32(2%) + 1
(2%)2-256 —32(2)+1 =0

Let2* =m
256m? —32m+1=0
(16m —1)2 =0

1 —
m=—=24’
16

Butm =2%,2*=2"% . x = —4

(b) log, bc = x,logy, ac = y,log.ab = z

bc = a* ............. (i)
ac =bY ............ (ii)
ab = c? . (iii)
Fromeqn (i), c = %x
From (ii); a - %x = bY

a1+x — b1+y; a= b(i%fl)

1ty x\ Z
From (iii), p(E) - p = (%)
piett = &
bZ
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p(h Iz = (b(%ﬁ))xl
1+y+1+x+z+xz=xz+xyz

2+x+y+z=xyz
sx+y+z=xyz=>2

12

14 | @

1 2 5

1, 2 2,02 1,2, 5 ¢ 2,33
3 3><( 3x) FX—3% 3><( 3x)

1-30"=1 +3(=32) +
%x—%x—gx—gx(—&c)“
4!
1 5 3
(1-3x)3 = l—x—xz—gx -

2! 3!

10
3

xt +...

Putting x = %'
y 2
(1-9"=1-5-() =50 -50)

(6) ~ e

8 ~ 6144

U5 ~ 2222 = 1710611979 ~ 1.71 (2dps)

6144
x— x+2
S gl
(b) x—1 "~ x+1
X2 _ x4z
x—1 x+1
(x=2)(x+1)—(x+2)(x—-1) <0
(x=1)(x+1)
—2X
_— <
(x—-1D(x+1) — 0
- x
(x—-1D(x+1) —

Critical values,
x=0
Undefined values,

x=1x=-1
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X x<-1|-1<x<0 0<x<1 x>1

x - - +
x—D+1) + — -

x _ + —
x-Dx+1)

~—=1<x<0x=1

12

15

(a) 10sin®x + 10sinxsinx — cos?x = 2
20sin’x — cos?x = 2
10(1 — cos?x) — cos’x = 2

10 — 11cos?x = 2

cosix = =
11
_ L2
cosx = im
Forcosx = 2z
Vi1
a1 (22
X = COS (\/ﬁ)
= 31.5°,328.5°
Forcosx = _22
Vi1
a1 (V2
X = COS (\/H)

x = 148.5%,211.5°
~x = {31.5°148.5% 211.5°,328.5°}

(b) Let cos™?! (g) = A,tan! (g) =B

4 3
CosA = E,tanB =z
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tan (tan‘1 (g) + tan~?! (—)) =tan(4 + B)

tan A+tanB
1-tanAtanB

12

16 | (a) If1 +iisaroot, the1l —i its conjugate is also a
root.

Sumofroots=1+i+1—-i=2
Productofroots= (1 +i)(1—-i) =12+12=2

= z2-224+2=0
7% — 47 + 13
22—22+2’ z* — 623 4+ 2322 — 34z + 26

7% — 2723 4+ 272

—473 +212% + 2722 — 43z + 26
—473 + 822 — 82

1322 — 26z + 26
13z% — 26z + 26

= z2—4z+13=0
44./(-4)2-4x1x13

7 =
2x1
4+/=36 _ 4+6i
== =2+3i

~ The otherrootsare1 —i,2 + 3iand 2 — 3i

(b) Letz=x+1iy
lx +iy+1—4i|>|x+iy—2—i
(c+ D +ily —D] > [(x—2) + iy — 1)
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JE+1D)2+ @ —4)2>J(x—2)2+ (y — 1)?
Squaring both sides
x+1D2+(@y—4)2>x—-2)2+—1)?
x2+2x+1+y2—-8y+16>x2—4x+4+y?—2y+1
x—y+2>0

12
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