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Marking Scheme- Math GS - First Session - 2016

Ql Solution G
T 1 2 .
arccos(3x —1) = E —arccosx ; § <x< g ; cos(arccos(3x —1)) = sin(arccos x)
1 2 3 _ 1
3x —1=4/1-x ;thus X =0 or X:g (X =0 rejected ) Or by calculator. (c)
z =—\/2+\/E+i\/2—\/5 ; Z° :2\/§—i\/§:4e7iz
2 7 . (d) 1
OR let 0 = arg(z) then arg (z) = — and|z| = 2 hence z°* = 4e *
8
3 i X dx = 2]1' X’ dx = Zj'[l— ! jdx = 2(a—arctana). (b) 1
I x%+1 o X2 +1 U XA+l
4 | F() = [N1+tdt, F) =v1+x ; F()=v2 @ 1
5 | limu =L, L=+v2+L,L~-L-2=0(L=>0),L=2o0u L=-1(rej) (b) 1
Qll Solution G
la | v,(1,4,-1)=n, then (d) is perpendicular to plane (P). 0.5
1b | t-1+t+t-3+1=0 thus t=1 . H(0,1,2) 1
2 | AK(-1,-11)=-ne and K e (P) 1
3a %:m/\@ OR V(A).mzo et \7(A).\7(d) =0 1
3b | x=-2k, y=k+1, z=-k+2. 0.5
4 |R=+/6; Mec(@)HM =R thenok’ =6, k==1 T(-2,2,1),5(2,0,3) 1
Qlll Solution G
- - -2 1 4 2 5
la P(A):P(EmA)+P(EmA):P(E)xP(A/E)+P(E)><P(A/E):—><—+—><—:— 1.5
6 4 6 4 12
1b | P(B) :% and P(C)=1- [P(B)+P(C)]=% thus the bill 20 000 is the most probable to be obtained. | 1.5
2(Cl) 2(C,xC, ) 4(C | 13
2a | P(S<80000)==| — |+=| —— |+ = — |=— 1.5
3\ C, 6 C 8\ C 84
2b | p(face3/S<80000) = 6 G 1 1.5
13 52

84




Qlv Solution G
A—>B 1 — — T
1 BF = KAB, K==,0 = (AB,BF) = = 05
Bo>F 3 2
2 | S(AC) is a line passing through B and perpendicular to (AC) so it is (BE). 0.5
S(BC) is the line (A) passing through F and perpendicular to (BC)
3 | (AC)—>(BE) 15
thus S(C) =H=(A)  (BE)
(BC) > (A)
4 S(ABCD)=BFHP with P being the fourth vertex of the rectangle BFHP 0.5
5 z':1i2+3, zwzz+gi 1
3 10 10
- - - X - y X2 yZ
6a | 2= 3c0s0 + 2isin® = x + 1y then cosO=—andsin6 = =, thus(I') : —+ —=1
a 3 2 9 1
Center A(0,0). Vertices M(3,0)=B and N(0,2)=D.
1. . (X - 3)2 2
z'==i(x+iy)+3,x=3y5y=9-3x",thus(I'"): ~——+y" =1
3 419
6b . 1
OR : The center of (I"") is B(3,0), the two vertices are F and H such that BF=1 and FH=2/3.
o (x=3)*
Equation : =1
| a9 Y
Qv Solution G
1 | MK =AKxBK ,y =[x -1|x|x+1]=x"-1 ,x* —y* =1 1
2a Rectangular hyperbola. Vertices : A(-1,0) and B(1,0) . Foci: F(\/E ,0) and F'(-\/E ,0). 1
2b | Asymptotes: Y =X, Y=—X. 0.5




2c 0.5
3 y?—2y+1=0 y=1thus x = ++/2. L(~/2,2)is a common point to (P) and (H). .
G(0,-); L(2,0). (GL):y=+2x-1
QVI Solution G
1 uX) =x+xe™* ,uX)=1+e * —xe™* .1+e " —xe * +X+xe ¥ =1+x+e™* thus, u(x) is a 0.5
A solution of the differential equation. '
2a |2'+z=0 0.5
2b | z=Ce™ thusy=Ce ™ +X+xe™ 0.5
2C | y(0)=C=1thusy = x+(x+1)e* 0.5
h(x)=1-xe™, x| o ] oo
h'(X)=—e"+xe ™ = 7,
&) i h*(x) 0
1 | h'(x)>0six>0 1
h(x) +oo\ oo
B lim (X +1)e ™ = —o0 /
Xron 1-1/e
2 | The minimum of h is positive thus h(x)>0 for all real numbers x. 0.5
. . . x . f(x)
lim f(x) =—o0 since lim(x+1)e™ =—o . lim —= =+ thus the curve (C) has an
X—>—00 X—>—00 X—>—0 X
C 1 1

asymptotic direction parallel to y'Oy.




2a

f(x)-y=0+x)e™ . If x=-1, (C) intersects (d) in A(-1,-1), if x>-1 (C) is above (d).

1
If x<-1 (C) is below (d).
lim f(X) =400 since lim 1+—XX =0 and since
2b . e 0.5
lim[f(x)—x]= lim LXX =0 then y=x is an asymptote to (C)
X—>+00 X—>+00 e
3a f'(x) = h(x) thus f'(x) >0 for all x 0.5
3p | F'(X)=h'(x)but h'(x) =0 for x=1 thus W(1,1+2e™) is a point of inflection.. 1
3¢ | f'(x)=1thus -xe* =0so x=0and E(0,1) 1
f is defined, continuous and strictly increasing from -00 to +00 thus the equation
4 | f(x) =0 has a unique root QL . f(-0.7) xf(-0.6) = —0.0958 x 0.1288 = —0.01<0 1
hence 0.7 <a. < -0.6
5 1
6a | (G) is the symmetric of (C) with respect to the line with equation y=x 1
6b | IN(=9(x)) >0;-g(x) >0and —g(x) >1thus g(x)<-1 therefore X e ]—oo, —l[ 1
7 1.5

A= j‘[f (X)-x]= T (e +xe*)dx = 4(e—2)cm’
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