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la) | p<O0 Bl
r<o Bl
b)) | x*+(m+2)x+5+m=0
b?-4ac<0

(m+2f -4@)55+m)<0 M1
m?+4m+4-20-4m<0

m?-16<0
(m-4)(m+4)<0 M1
—4<m<4 Al
(i) | m=2, and -4<2<4 M1
The curve and the line do not intersect. Al
2a) 8

i4x3 Inx =12x2 Inx+4i
dx X

=12x%Inx + 4x°? A2

b)

lexZInxdx:[4x3Inxf—f4x2 dx M1
5

51 9y2 3 4 3 : : 2
J'112x Inxdx:{4x Inx—gx} MZ1for integrating 4x
1
5

fsxz Inx dx = {xs Inx —%xa} M1divide by 4 on both sides

1

=160 Al

12x°Inx+4x*>0 M1
4x* (3Inx+1)>0  M1for factorising

since 4x*>0 and x#0, 3Inx+1>0 M1
1
Xx>es

or x>0.717 Al

3a)

2’
ey
x"=x" M1

24—-4r =0
r==6 M1

@ () exf =1792 A1

24— -
3r x r

X




b)[ 24—4r=—4 M1

r=7
@ (@ ) m
=1024x~*
7x* (1024x4)-4(1792) M1
=0
4a) Let f (x) be px® + qx? — 29x — 6.
f(-3)=0
p(-3)+q(-3)*-29(-3)-6=0 M1
q=3p-9
f(1)=-24
p@) +q@)-29@1)-6=-24 M1
p+q=11
p=5 Al
q==6 Al

b) | 5x°+6x*-29x-6=0
(x+3)(5x* —9x—-2)=0 M1
(x+3)(5x+1)(x-2)=0 M1

X=-3, x=—g, X=2 Al
C) | —6y*—29y* +6y+5=0
=y
—6—§+%+%=0
y y y
l:x M1
y
1 1
=->, y=-5 y== Al
y 3 y y 5

53) | ge?*—1=0 M1




b) y =0, x:% MZ1for finding x - coordinate of A

“x—x4 M1
2

=3 units®

3.609
j 5e2* -1 dx M1

2
3.609
2

—[- 5e> M1

=2.390562 units®

3+ 2.390562 M1
=5.39 units? Al

6a) | dy _2cosx(cosx—3)-2sinx(-sinx)

M1
dx (cos x —3)
2y P2
:2005 X 6cosxt25|n X M1
(cos x —3)
_ 2—6cosx2 Al
(cosx—3)
b
) q 2—6005(7;)
d—i=—2 M1
(cos”—Sj
3
__4
25
—0.064=—ix% M1
25 dt
%:3 units/sec Al
dt 5
78) | 242 + ar? +22rh=900 M1
3ar® + 22rh =900
a2
h=900 3r Al

2r




b)

_ 2
V = ar? M +gﬂr3 M1
2r 3

9007 3m® 2
= +—nr
2 2r 3

=4507zr—%7zr3

3

M1

2
V45072
dr
2

M1

Snar

4507 — =0 M1

r’ =180
r=13.416 (reject —13.416)
=134 Al

V =12600 cm® Al

d)

dav
dr?
=-211
Volume is maximum at r = 13.4

= —5ar M1

Therefore, NO, volume cannot increase further.

Al

8a

y:I k(x2—2x—3)dx
3
:k[x——x2—3xJ+c M1
3
k=3 Al
y=x>-3x*-9x+c¢
0=(2f-3(2F-9(2)+c M1

c=22
y=x>-3x"-9x+22 Al

b)

Gradient of normal = i
12

3(x*—2x-3)=-12 M1
x> -2x-3=-4
x> -2x+1=0 M1
(x-1)* =0
x=1 Al




9a (i) | PQ =6c0s0 +2sind M1
RQ =6sin@ —2cosd M1
P=6c0sf+2sind+6sind—2cosf+6+2 M1
=8sind+4cosf +8

()|  RrR=Vg2+42 M1
=80

=8.9442

tanoz:ﬂ M1
8

o = 26.565°
P=./80sin(0+26.6°)+8 Al
(iii) Max P =16.9m Al
(6 +26.6565°) = 90°
0=634°> Al

b) (i) | Area of solar panel
= %x 6c0s6 x 6sin 9+%x 20050 x 2sin@ +2sind(6sin@ —2cosd) M1

=18sin&cosd + 2sincos O +12sin? @ — 4sindcos O
=16sindcosd +12sin’ 6
=8sin26 +12sin* 0 Al

(ii) | Area of solar panel
=8sin2(63.43439°)+12sin%(63.43439°) M1
=16 m*> Al

10a) 11-3

y ="

y=4 M1
Let center of circle be (p, 4)
(p-0)+(4--3°=(p-6)+(4-5° M1
p>+7%=p°-12p+36+1 M1
12=-12p
p=-1 M1
(-1,4)

b) r=J6+1f +(5-4F M1
=+/50 units
(x+1F +(y-4f =50 Al

c) (—1, 4+5\/§) and (—1, 4—5\/5) Aleach




11a) | 3sin(A+B)+3sin(A-B)
= 3sin Acos B +3sin B cos A+ 3sin Acos B —3sinBcos A M1
=6sin AcosB Al
k=6 Al
b) | 3sin(60° + 45°)+ 3sin(60° — 45°)

= 65in 60° cos 45° M1for each angle

:6)(@)(@ Ml
2 2




