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Ministry of Education
General Secondary Education Certificate Examination, 2015
[ New System - Second Session ]
Pure Mathematics [ Algebra & Solid Geometry ] Time: 2 hours

dspd ¥ Al [l yadl duwaiglly pdf ) diodf Silaso byl

oz il 8 yadl ae dupall GaLll dailodial 4859 wullall @lusy - \: @ga apil
. dadd Ao¥l Lulo ¥l wudl g Judd Od ddade e s Bl Al e 5y Sall uhb}!l Y
Remark: 1- Calculators are allowed.  2-{1, o, o? } are the cubic roots of unity and el
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First: Answer only One question of the following:

First Question: Complete the following statements: (6 marks)

a) If 25C2r,~14 = 25Cr_1, then the value of r=.--.ocvevnn.
b) The system of equations: kx +y+3z=9,2x+ky+2z2=2 andx+2y+z=1
has no solution if k=---rrevevee
¢) If a line not belonging to a plane is parallel to a line in the plane, then it is «-«------
d) ABCD is a square of side length 8 cm. AM is drawn perpendicular to the plane of
the square. If AM = 8v/3 cm, then the measure of the angle between MB and the

plane ABCD equals -+
e) If the sum of lengths of the diagonals of a cube is 24/3 cm, then the area of one of
its faces equals -+------+- - cm’.
f) MABCD is a right quadrllateral pyramid, the length of its lateral altitude is 5 cm. If
the area of its base is 36 cm’, then its height equals «+« -+« cm.
Second Question: Choose the correct answer from those given: (6 marks)
a) If 9Pr : 9Pr+1=1 : 7,then r= - eoovveen. [2 or 3 or 4 or 5]
b) If 1,0,m% are the cubic roots of the unity, n € Z*, then
1 o  @2n
A=| @ @ 1 | equals-.ceoeeeeres [l or ® or w* or O]
o 1 o

¢) If MABCD is a right quadrilateral pyramid, then the line of intersection of the two
planes MBC, MAD is -+ eoov -
[AD or MB or aline passing by M parallel to BC

or a line passing by M parallel to AB]
d) If the sum of areas of the faces of a regular triangular pyramid = 100+/3 cm®, then

the sum of lengths of its edges equals -«--+------ cm

[60 or 60v2 or 60v3 or 120]
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¢) In the opposite figure: M
MABC is a triangular pyramid. If MA L plane ABC, AD L BC,
_ then B_C _L ......... C A
D
B

[MB or MC or MD or AC]
f) In the previous figure:

If m(LM-BC—A)=30",then ---------
[MA=v3AD or AD=v3MA or MA=AD or = — AD]

(Second) Answer the following Questions:
Third Question: (8 marks)
a) (1 )If n|n+2 =60|n, find the value of n.
(ii ) Prove that: (a + bo + aw?) (a + ba? + an?) = (b —a)?
b) Solve the following equations using Cramer’s rule:

2x+3y-z2=0 , x-3y+2z=2 , y+z=-2

Fourth Question: (8marks)

a) Find the two square roots of the number z = -3 + 4i without transforming to
the trigonometric form.

b) Without expanding the determinant, prove that:

VI3+3 25 5
26 +J15 5 10 [=543 (V6 -5)
J65 +3 J15 5

Fifth Question: (8 marks)

a) X and Y are two parallel planes, M is a point not belonging to any of them. The

S € =D
lines MA, MC , ME are drawn to intersect plane X at A, C, E and plane Y at

B, D, F respectively. If -—x—g— = % and AC=4 cm, CE =3 cm, AE = 5 cm, find

the perimeter of A BDF.

b) ABC is a triangle in which AB = AC =13 cm, BC =10 cm, M is the mid-point of
BC. AL is drawn perpendicular to the plane of the triangle so that AL = 12 cm.
(i) Calculate the length of AM and prove that ML L BC

2
(ii) Find m(2 A-BC-L)
(iii) Prove that the plane LAM 1 the plane LBC
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Question (1): (6 Marks): One Mark for each item

(a) 13

(b) 3 or 4

(c¢) Parallel to the plane

@d 60
(e) 36
®» 4

=3

(s AV Jolall o) )




Tevo [ Adaiyl A8 8l duaigl) P diand) cluab i T Al 23 gal &l d[ot]als
KRS 3 ol Q) T T & &

Question (2): (6 Marks): One Mark for each item

(a) 2
(b) Zero
(¢) aline passing by M parallel to BC

d) 60

i B et N e B e |

() MD

() AD =+3MA
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Question (3): (8 Marks): (a) 4 Marks, (b) 4 Marks
@ @ -nn+t2=60|n

~n(n+D)(n+2)n=60n

-‘-n+2P3=5X4X3=5P3 ﬂ
AR+ d=5 =  H=3 m
(i) L h.s. = [a(1 + 0?) + bw] [a(1 + @) + bw?] e
= [bw — aw] [bw? — aw?]
=w3(b—-a)(b—a) 0.5
= (b — a)?
2 3 =1
b)a=i1 -3 2|= —-14
0 1 1
0 3 -1
A=12 =3 2|=-14 0.5
=2 1 i
2 0 -1
A=11 2 2= 14 0.5
0 -2 1
2 3 0
As=11 -3 2|=14 0.5
0O 1 -2
_ B _ B .
x‘a"lm'y“A_l E'Z“A_l

~8.8.={1,-1,-1)}
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Question (4): (8 Marks): (a) 4 Marks, (b) 4 Marks
(a)Letv—-3+4i=x+1iy
S (x+ iy)2 = —3 + 4

2
U

nxt—y*42xyi=—-3+4i

xt?—yt=-3 ... (1)
2xy =4 ... )
x*+y2=5 .. (3)
Adding (1), (3) a2t =2 = xi=1
x==1
From (1), (3) by subtraction .- 2yt = i =4
Ny =42
wxy >0 ~ X,y have the same sign

aN=3F 4L = +(1+20)

Vi3 25 V5| V3 2Y5 5

(b)a= |26 5 Vio| + [V15 5 V10 1
V65 V15 5 3 415 5
1 2 1 1 2 1
= VBx\V5xv5[V2 V5 2|0+ V3 xVEx\5 Vs VB V2 Y )
| W5 V3 5 V3 V3 V5
| -1 2 1
=0+5v3|0 V5 V2| Qi R3—+R3—%RZ
0 3 5
-1 2 i1
=530 V5 V2

0 0 5~

=—5\/§><\/—5_(\/§—%)

— 5v3 (V6 - 5)
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Question (5): (8 Marks): (a) 4 Marks, (b) 4 Marks

M
a) + plane X // planeY
and plane MBD intersects them
~AC //BD
e /1!
“BD MB 5 U (1) A --7[-5-°-,7\E
— — !l & !
Similarly CE // DF 1
CE_MC _MA 2 X & |
AESME ML Q) [ 9 |
Also AE // BF
gl i T :
DAL 3)
-
From (1), (2), (3) - kT i
. AACE ~ A BDF
Per (AACE) 2
Wa m—— 0.5
Per (ABDF) 5 Y
12 2
= — 5 i
Per (A BDF) _ 5 for drawing
~ Per (A BDF) = 5212 =30 cm
b) (i)~ AB = AC, M is mid-point of BC
~AM L BC ~ AM = /(13)2 — (5)?
~AM =12 cm ;
LA 1 plane ABC, LM is inclined, its projection AM L
M m 1 FE 12cm
(i1) ~ £LMA is a plane angle of £ A — BC —L e P

LA
~tanf = — m
AM

12

»tanf = = = 1

"8 = 45°

(iii) ~ BC L both AM, LM for drawing
~ BC 1 plane LAM

+BC C plane LBC - plane LBC L plane LAM
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