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Solutions

1 1-tan45°tan30°
cot75° =
tan 45° + tan 30°

V3

1-1x—
3

R

I+ —
_3-\3 3-8
3443 3-43
-2-\3

cosecz75°:1+(2—\/§)2

=1+4+3-43

=843

Alternative Solution 1:
sin 75° = sin 45° cos 30° + cos 45° sin 30°

V2 3 V2

T2 72 T2 2

B J6 +2

4
cosecz75°=L2

(\/3+x/§)

16

8+443

4 2B

"2+ 2

=8-43

Alternative Solution 2:
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cosec’75° = — 21
sin” 75°
3 2
1-cos150°
2
1+—3
2
__ 4 2-\3
2+\/§ 2—\/5
=8-43
Total Marks: 4m
2 (@) y
A
p x
)
() | )2 =9x————(1)
3
y=k?—===(2)

Equating equations (1) and (2) gives,

3 2
9x = [kxzj

Since the curves meet at a point X =4
36 =k>x47
k =148

Alternatively,
1

From (1), V'~ £3x?

3 3
3Wx =k ? o BVx=hx?
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Since the curves meet at a point X = 4
3

3 3
12=Fkx4 2 —12=kx4 2
k=48 or k:—48

Total Marks: 4m
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3 3 4
tan 4 = ——
4 4 .
LA
A is in the 4" quadrant. c 3

o)l (54
54

=—cos 4

Alternatively,

, T . V4
s1n(z4—5j= sin {—(E—Aﬂ Alternatively,
=-sin (E—AJ
2

=— sinzcosA—coszsinA
2 2

Z—(lxi—Ox—éj
5 5

W |~

Total Marks: 3m

4 X2 —(k+D)x+1=0

For the equation to have 2 distinct and real roots p and g,

(k+1)" —4x1>0

k*+2k-3>0

(k+3)(k=1)>0 \ /

k<-3 or k>1

Total Marks: 4m
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5(d
( ) fr(x) — 1 + e—Zx
x—2 for X>4a
-2x
j 5 +e ¥ de=In(x-2)- 62 + ¢, where c¢ is an arbitrary constant
x —
7)
At ¢/,
-2x3
- =In(3-2)- +c
-6
—e=—"—1+c
et
¢c=——or-0.00124
2
1 1
Sf(x)=In(x-2)- -
( ) ( ) 2@2X 2@6 or
S f(x)=In(x-2)— 12 —-0.00124
2e™"
ii
( ) f/(x) — 1 + e—2x
f"(x) = - L g
(x=2)’
Since =27 >0 4n4 €™ >0 for x>2
f"(x)=— ! ~—2¢7 <0
(x=2)
f'(x) = +e
Thus, the function x-2 is decreasing.

Total Marks: 7m

2
For the curve ¥ = "X +(m+n)x+n

to lie entirely above the x-axis, it would not have any
x-intersections.

b’ —4ac=(m+n)2 —4mn
=m® +2mn+n’ —4mn

=m’ -2mn+n’

~(m=n)
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Since (m -

> ) : .
n) =0 for all values of m and n, the curve would intersect with the x-axis. The
curve will not lie completely above the x-axis.

Total Marks: 3m

7 [ ()

Let fix)=2x" —3x* -3x+4
f(1)=2(1) =3(1)" =3(1)+4=0

By Factor Theorem, (x —1) is a factor of f(x).
Let 2x° =3x" =3x+4=(x-1D(2x" + bx— 4)

Compare the coefficient of x

3=—4-b
b=-1
f(x)=(x-1)2x* -x—4)

(x=D2x* —x-4)=0

C1+41432

x=1, or x=
4

Sx=1,x=1.69 or —1.19

7 | (b)

By Factor Theorem,

p(5)+1=0

p(5)=-1

By Remainder Theorem,

g2(5)=2(5) -p(5)+5
=256

Alternatively,
g(x) = 2(x)3 +6-p(x)-1

2(5)=2(5) +6-p(5)-1
=256

Total Marks: 6m
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8

1 1 1
PRI
1 1 1 }
—_—t—=—

a B 2
a+p 1
W3_2
From(l), aoff =4
I 1 1
—_—t—=—

a B 2
a+p 1

af 2
oa+p=2

) 1
x +x+—=0
The quadratic equation

Total Marks: Sm
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9 ) 32 2
@) J (zmxj:x (xj—Zlnx(%c )

:2_x2_6x2 In x

6 6

X X
2 6lnx
S

(ii) 2 6lnx 2Inx ) )
j—4 ————dx=——+c¢ wherec is an arbitrary constant
x X x

J- e 6J-lnx 21nx+c

Inx 2 ln X
j dx = J— dx————+c, where ¢, 1s an arbitrary constant
X

2 2nx . .
=——5——5—+¢,, wherec, isan arbitrary constant
3x X
Inx 1 Inx . .
—dx=—————+¢,, wherec, is an arbitrary constant
X 9% 3x
1+3Inx
or= — o c
x

Total Marks: 6m
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010 32
Y 4y
dy 64
dx (4—x)3

8

P _

-1=
when ¥=8 dx

gradient = —1

When ¥ =38
(4-8)°
- (8,-6)

y

Equation of tangent
y+6=—(x-38)
y=—x+2

(D) | When ¥=0,
3
(4-x)

x=2 or 6

- A(2,0) and B(6,0)

-8

Area of shaded region

1
=—x(8-2)x6-
2><( )%

s 32
L*Z—S dx‘
(4-x)

:18{(43—2@‘8{

=18_\_7z+64\_(z)+z§

=10 unit?

Total Marks: 9m
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11

(i)

X 1 1.22

1.29

1.32

1.34

Y= 1 3.00

4.99

6.97

8.98

(i)

—2 = Qradient
a

82
45-15
=2+0.1

b = ax gradient

(i

1

25=—;
ax~+b

Draw the vertical line X =2.5
x° y=4

4
x—\/g (x>0)

=1.26
(accept from 1.24 to 1.28)

Total Marks: 8Sm
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1
2

(i)

x+3°—=20x+10y+100=0
x*—=20x+10°+* +10y +5° =—100+10" +5°
(x—=10)" +(y+5)" =25

Radius of the circle =5 units

Centre of the cirlce: 1is (10’ _5)

(i)

Let the equation(s) of the tangent be Y =¥

x* +(mx)’ =20x +10(mx) +100 =0
(m* +1)x* + (10m —20)x +100 = 0

b*—4ac=0

(10m—20)" —4(m” +1)x100 =0
—3m*—4m=0

m(-3m-4)=0

m=0 or mz—i
3
4
=0or y=——x
y y 3

Hence, equations of tangent are
Alternatively,

Equation of the tangent ¥ =9 .

tan6’=l
2 ¥

tan 20 = L

[a—

1
4

w | A

(using double angle formula)

4
y=—5X
Hence the equation of the other tangent is .

(i

Since the tangent Y = 0 s x-axis, and tangent L radius, the point required is

X

4
(10,0) For the other tangent line 3

=5
, let the point required be 3
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10—a 4
a=26

Hence, the point required is (6.-8) .

Total Marks: 11m
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13 | (i) 2¢0s24-3sinA—-1=0
2(1-2sin”> A)-3sinA-1=0
—4sin®> A-3sin A+1=0
(sinA+1)(—4sin4+1)=0
sind=-1 or 4sin4+1=0
RY 4 1

A=— or sinAd=-—
2 4

basic £=0.25268
A=0.253, 2.89

SA =377r’ 0.253 or 2.89

(i)

P

(iii x
) 2+3sin[§j=2cos(x)+l

2cos(x)—3sin(§]—1:0

subx =2A
2c0s24—-3sin4-1=0

From Part(i), 4 = 37”, 0.253 or 2.89

x=37,0.506,5.78

Total Marks: 10m
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