H2 Mathematics 2017 Prelim Exam Paper 1 Solution

1 |u,=an*+bn+c

u=a(l)’+b(l)+c=70 =  a+b+c=70 @)
u,=a(2)’+b(2)+c=136 =  4a+2b+c=136 (2
u,=a(3)’+b(3)+c=198 =  9a+3b+c=198  (3)

Using GC
a=-2, b=72, ¢c=0

u =-2n°+72n
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:§+2—1 =§+4—2 =2+8—3
2 2 2
_> _2 _19
2 2 2
(ii)

_2(1-2") n(n+))
" 2\_[*\3_ 1-2 2

+U, U,

U, — U, = (i:s )_n(n2+1)

u, =-20-2) -2, 2
_o_1_N(n+1)

2 2




e >2e " -1
x>0

For x>0, e®*>2e*-1=e"*-2e"+1>0
Forx<0, e -2e*+1<0.
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R; =[0,)
D; =(—o0,4)U(4,0)or D; =R\ {4}
Rf < Df

2 does not exists.

(iii)

k=-3

(iv)
For Dy =(—=,-3]
__(2x+6)
Y= 4-x
_ 2x+6

X—4
YX—2X=6+4y
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dy 1

dx (2t +1)?

At the point P(-1,1),t=0

Wy

dx

Equation of tangent at P is

y—-1=-1(x+1)

y=-X Y A
(iii)

y =mx

y=-x

=2
<0

= T ey

The line y = mx does not cut the curve = -1<
(iv)

Gradient of normal at P =1

Equation of normal at P is

y-1=x-(-1)

y=X+2

Subst x=2t-1, y=

into y=x+2
2t+1

! =2t-1+2=2t+1

2t+1

(2t+1)% =1

2t+1=+41

t=0 or t=-1
At the pointQ, t=-1
1

x=2(-1)-1=-3, y:m:—l

Coordinates of Q are (-3, —1)

(i)




AP with a=400, d =-5
S, =8500

2[2(400)+(n—1>(—5)]:8500

5n® —805n+17000=0
n=250r n=136 (rejected as already reached peak when n=25)

(i)

GP with @=800 r=90
Sn(AP) > Sn(GP) B
800(1—0.9") 2o |roso |rozru
E[2(400) +(n-1)(-5)]>——— 21 7350 | 71246
2 1-0.9 22 7645 | 72122
23 7935 | 7291
805n—5n” >16000(1-0.9") 21 |ezze |71
. 26 8775 | 7u83.1
Using GC, 27 9045 | P53u.8
n> 20 28 9318 | 75813
A will overtake B on the 20™ day. X=18
(iii)
S, = 800 _ 8000(< 8500)
1-0.9

Hence, Team B will never be able to reach the peak.

(iv)
T,; =800(0.9°") =183.014
800(1-0.9")
S,=——— 2 -6352.871
1-0.9

Remaining distance =8500-6352.871=2147.129
First term of new GP =183.014x0.95=173.864
Sn(NeWGP) =2147.129

173.864(1—0.95")
1-0.95

0.95" =0.38253

n=18.7
Team B will take 15+19 =34 days
Hence, Team A will reach the peak first.

=2147.129

(i)
Consider the graph of y =2+

X

——F = and y=p intersecting.
(x=2)(x+1)
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X—3
X*—x—2
PX2— pXx—2p—2x*+2X+4=x-3
(p-2)x*+(1-p)x+(7-2p)=0
Discriminant >0
1-p)*-4(p-2)(7-2p)=0
1-2p+p*-28p+8p?+56-16p=>0
9p?—-46p+57=>0
(9p-19)(p-3)=0
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<= or >3
p 9 p

y<2— or y>3

p-2-=

(i)
_ (x-3)
R TPy
(x-2+(y-2)"=k*
B B %Gl EEEEEEEECEE
(-1.64,0)
(iii)
(x=2)" + (x-3) z




: : . -3
Distance from centre of circle to the y — intercept of y =2 +L
(x—2)(x+1)
2
=,[2° +(Z—Zj >
2 2

k<-25 or k>25

(@)

I L% 4 X =sin’@

X — 3—2=25in90059
:J‘1/l__5|2n 9 2singcoso do

sin® @

Since /X =sin @
_ 2
_IZCOS 0do Consider a right angle triangle or
_ J' (1+c0s26) d@ use trigo identity

cos?@+sin*0=1
:¢9+%sin29+c

=@+sindcosd+C 1
e &
=sin™ JXx(1=x)+C
sin ( x)+ x(1-x) + f
I-x
(b)
y:cos(xz)
x=0=>y=1 Y A
T T 1
X=——=y=C05S—=—
2 4 2

Required volume
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J.cos‘lydy Let u=cos™y ﬁ=1
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:ycos‘ly—j— Y — dy . .
1-y du_ 1 _y




=ycos™ y—1 2y

2 ll_yz dy

1
- ycos y—%[za— Y2214

=ycosty—y1-y* +cC
2 1

. T
Required volume = +7z[ costy—4/1— 2}
q N y y Yo,
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3x

OM =4/(2x)? — x? =/3x
. AM =15-+/3x
Let h cm be the height of the pyramid.
h? = (15—+/3x)? — (/3%)?
= 225—-30+/3x +3x% —3x?
=225-304/3x  (shown)




Area of hexagon = 6x area of triangle OBC

= 6(%)(2x)(ﬁx)

Alternatively,

= 6/3x2 V = 6+/5x%)4/15 - 24/3x
1 ) K
oV :5(6\/§x 225 -30+/3x V _ (645x7) % (15— 24/3x) 2 (~243)

dx -
V2 =180x* (15— 2+/3x) (shown)

1
V7 =180(15x" — 24/3%°) +(15-2734)7 (124/5x)
. . L 1 1
lefg\r/entlatmg wrt X, = 1245%(15— 24/3%)2 — 615X (15— 24/3) 2
_ 3_ 4 1
v 180(60x" ~10y3x’) = 65X(15— 24/3%) 2[2(15—243X) —/3x]
=1800x* (6-+/3x) _ 305x(6-+/3%)
v 6 J(15-243x)
—=0=x=0 o x=—7x=2J3| 6
dx J3 L —0=>x=0 or Xx=—=23
(NA as x > 0) dx J3
To Prove Maximum (NA as x > 0)

Method 1

dv (dv Y
2V +2| — | =180|180x* —40/3x*
dx? [dxj [ V3 }

=245, Y =12?/—0[180(2J§)2 —40@(2&)3} s

dx
Method 2
X 34 2.3 =3.46 35
dv 7855 0 4799
— | = >0 e
dx 2V 2V

V is maximum when x = 2\/§ cm.
Max V = 72315 cmd,

(iv)
When x = 24/3, h? = 225-30/3(2+/3) = 45
h=35 cm (rejecth= —3J5ash> 0)

<0 sinceV >0
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6 -3)( 6
4 o 2
-3 -2 )\ -3
p:6Xx+2y—-3z=-4

=4

(i)
To find intersection between y-axis and I, sub x =0 into |

0+2:4;3y:>y=—2

Thus, point of intersection is (0,-2,0).
Point of reflection of (—2,4,0) about y-axis is (2,4,0)
2 0 2 1

41-1-2|=/6[|=2|3

0 0 0 0
0 1

Line of reflection, 1':r=| -2 |+5| 3 seR
0 0

(iii)

-9 -3 )

9 |-| 4 |=|5
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—6)(1 -6\ 1
S | -3|=| 5 ||| -3|cosé
—4) 0 -4 )i\ 0
oS0 = 21 2
J(-6) +5°+(-4)’ 1P +3 V770
6 =40.8°
(iv)
Let the point that is equidistant from both planes be C.
-3 6
OC=| 4 |+t| -5 | for some te R
-2 4
Distance of C from p = Distance of C from x-y plane
—3+6t) (-3)|( 6 —3+6t) (0)]|(0
4-5t |—| 4 || 2 4-5t |—| 0|0
—2+4t -2 ] -3 —-2+4t 0 1
V67 +2°+3 V0% +0° +1°
|36t —10t —12t]
L
7
t/=[2t-1
2 _ 42
v =4r-dtel | t=2t-1  or  t=-2t+l
3t*—4t+1=0
t=1 ort:1
3
-3 6 3 -3 . 6 . -3
OC=| 4 [+ -5|=|-1 oC=| 4 +(§j -5 :(g] 7
-2 4 2 or -2 4 -2

The 2 points are (3,-1,2) and (—1%,—2)
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