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Answer the following questions| 20 questions

|Fr'om 1to 12 choose the correct answer

Q(1) The distance between the two planes

3X+2Y-6Z-14=0 and 3X+2Y-6Z+21=0 is ........ units
® 1 @ 2
® 3 @ 4
|3(0)+2(7)- 6(0)+ 21 _ 2units
V3212216
(2) In the opposite figure: find the exponetel form of Of %
2y
1, _1; Z,
@ > @ 51 n
1 _1 2\
@ 2 ® 2 —— >X
2(coleO°+isin100°) _ 1 2
4{cos-170° +isin-170°) 2 z, v

Q(3) If Z,,Z, are two complex numbers the amplitude of (Z,Z, ) =om

18
And the amplitude of (%) = % then the amplitude of Z =.......
VAL Sm
® 36 © 36
I I
€) 2 @ 2
el+92:?—g and 6,-0, =T  .e-IL

Q(4) In the expansion of X*(1+ X)' the coefficent
of term containing X* is

@ ¢ @ ¢,
® rc, @ 21

(XY ~r=1 C,
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Q(5) In the opposite figure: If Z and Z, and Z Z,are complex
numbers then Z, =
Y
A Z1
® -2 @ -i 4z,
® i @ 2i X
1
_Z.4, _re(2"+e)i _ a2 ("T) 'si (")_.
Z, = 2 =e® =cos\oJ+isins)=i v
Q(6) If the point (-2,4,m) lies on the sphere
(X+2)+(Y-1+(Z-3)* =25 then one value of m=....
D 6 @ 8
® 7 @ 9
3+(m-3=25 .m-3=4 - .m=7

Q(7) If w is an imaginary cube root of unity then (1 + W - w2)7

@ 128w?
@ -128w’

@ 128w
Q -128w

(- 2w?) =-128w* = -128w?

IfA=(1,2,4),B=(1,1,k-1)and || A + B || =7 unit of length
thenk=___

D@ -1,11 @ -11,-1

@ 1,11 @ 1,12

{-1,11}
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QO _. ~ -
IfA=(4,k6),B=(2,2,m)andA//B,thenk+m=___

@ 12 @ 2
S -1 @ 3
4__K_6 . _ _4 - .
>=% =2 ~m=3 ,K=-4 -Kim=-1

Q(10) 4 non collinear and coplanar points. Find the number of line
segments joining each two of them?

D 5 @ 7
@ 6 @ 8
‘C,=6

Q(11) 1+ 3w+ 3w’ =.....

® -2 @ -1
® o0 @ w
1+3x-1=-2

X T eeeees

Q(12) If *'P, = 360 , |2X + Y = 5040 then 'C,, =

® 10 @ 30
® 20 @ 40

X+Y=6 ,2X+Y=7 .x=1,y=5 °c,=10..
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IQ(13) Find the standard form and the general form of the equation

of the plane passing through point (3, -5, 2) and the vector
=(2,1, 1) is normal to the plane.

Inor=noA
(2,1,1)¢(X,Y,Z)=(2,1,1)¢(3,-5,2)
2X+Y+2Z=2x3+1x-5+1x2=3 .. 2X+Y+2Z-3=0

IQ(14) Use the multiplicative inverse to solve the set of following
-equationsi+1+1 1, 1. 1.2 1 2 3 _4_4

X" YyTZT X Y ZT2)XTY"ZT3

[Where X and Y and Z not equals zeros

/1\ () (1\

X -2 7 3)\1 2

(-1 6 1= -A_1 .x_
Y—118 6 12 3 Y 2..X2
1 5 -1 -2)4]| |1

\Z/ \3/ \6/

IQ(15) fA=(-3,1,2),B=(3,4, -1), find the area of the parallelogram
in which A and B are two adjacent sides.

i K
AxB=]-3 2 |=-9i+3j—-15K
3

i
1
4 -1
- ||AxB]| = J(-9)* + (3) + (= 15)* =335 unit area
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IQ(16) Find the Cartesian equation of the plane
(X,Y,Z2)=(2,3,5)+t:(-1,3,4) +t;(6,1,-2) where t; and t, are parameters

(-1,3,4) , (6,1,-2) are the direction vectors of two lines in the plane
To get the normal to this plane

i ] K
1 3 4|=-10i+22j-19k
6 1 -2

- (X,Y,Z2)e(-10,22,-19)=(2,3,5)¢ (- 10,22,-19)
10X -22Y +19Z = 49

1 -1 2
IQ(17) Find the multiplicative inverse A=[2 -3 1} |A|=-1
1 5 21
3 1] 2 1 ‘z -3‘
?121 11 221 1_151 68 41 13) (68 31 5
Adi(A) = _‘ ‘ ‘ ‘ _‘ ‘= 31 19 —6|-At-l] 41 19 3
5 21| |1 21 5 1 A
2 e A 5 3 -1 13 -6 -1
‘-3 1‘ 2 1‘ ‘z -3‘
~68 31 5) (68 -31 -5
A1=—1{—41 19 3 ={41 ~19 —3}
13 -6 -1) (-13 6 1

n

lacte) 1f e, -2xc, , —Zet 5 find the value of "

n+3
n-r + I:,r—1

r

n+2
n+2 Pr —2x n+2 Cr n+2 Pr =2x I_ d E=2 Sor=2
r

"C; n-3+1 5
"C, 3 3
e .+ "™P._ ="C;+ ""P,=2002+10=2012

n-2=5 S n=T7
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IQ(19) Find Z = J_ where i = —1 in the trigonometric form then find the
1+ J3i

two square roots of the number Z in the exponential form

_ -8 1-43i_-s(1+V3) -8(1-43) (=) .
P iy o B s 2(1- V3i)= -2+ 243
X=-2,Y=2V3 ,r=VX*+ Y2 =22+ /3] =4 tano =T =3 (4)

8 inthe2™ ..0=180°-60°=120°

Z = 4(cos120° +isin120°)

‘/2=2(cos120°+2KTr+isin120°+2K1T)
2 2

120° . . 120°) , %i
2 +isin 2 j_Ze

[When K=-1 2(cos— 1é0° +isin—120°

WhenK=0 ..Z, =2 (cos

IQ(20) The second , third and fourth terms in the expansion of (X +a)"
according to the descending power of X are : 16,112,448 find the value of

T, 112 n-2+1_a _ n-1_a _

7_2‘1—‘7 ' 2 *x~ T Tz x=T > (1)

T, 448 _ 3+1_a _ n-2 a_

T, 124 3 *x=4 g xx=4-0@

n-1. 3 _7 . 1) _ 2N =16 - n=
> X5 =17 .12(n-1)=14(n-2) .. 2n=16 .. n=8
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IAnswer the following quesﬂonsl 20 questions

|Fr'om 1to 12 choose the correct answer

Q(1) If the X axis cut the sphere which center (3,-4,12) and its radius
length 13cm at the two points A and B then AB equals

@D 6units @ 8units

® 24units @ 26units
(X-3)+16+144=13> - (X-3)'=9. X=00rX=6
.~.the two points A(0,0,0) and B(6,0,0) .. AB=6

Q(2) wz(l —#+ wz) = e

D -2 @ -2w
@ 2 @ 2w

w(1l-w+w?)=w?x—2w = -2w® = -2

QB)If Z,=2+2J3i , Z,=-3-3/3i thenarg Z, + Z,=......
® -120° @ 135°
® 120° @ 60°

Z, +2Z,=-1-J3i 3¢ quad O=tan'Jy3-mw=-120°

Q(4) If P and Q are the coefficients of X" in the expansions of
(1 + X)*" and (1 + X)*"' then

® pP=Q @ P=2Q
® 2rP=Q @ P+Q=0

P->C and Q=2"Cc -~ P _-2
. and Q " Q




Algebra and solid Exam 2017 model (2) page(2)

Q(B) If the perpendicular distance between the two planes
3X-2Y+Z =1 and 6X — 4Y + 2Z = K is —3—then K=

2J14
O 5,-1 @ 5,-1
® -5,1 @ -5,-1
Two planes are parallel —l2—XL_ _ _3_ . K-2| =3

J36+16+4 2/14
5,-1

Q(6) If C(-1,6,-5) mid point of AB ,A(K-2,-1,m+3),B(2,n-7 ,-2)

D 32 @ -33
® 35 @ -34
-2-11-20=-33

Q(7) If the plane 2x - 2y +Z =5 intersect the sphere
(x -2)* + (y -3)* + (z +2)* = 25, find the area of the cross section (trace)

® 4w @ 8 [ o _:
® 9m @ 161
2(2) - 2(3) - 5|

MA = —3 ~AB=vy52-3* =4 - Area = 16

Ja+4+1

Q(8)ABCD is a square , the length of whose side is 10cm . the scalar
product of the two vectors BD , BA

D A
@ 100 @ 200 10cm
® 10042 @ 5042

C B

BD ¢ BA = 1042 x 10 x cos 45° = 100
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Q(9) If the vector A makes angles of measure a , B, Owith X,Y
and Z axes then sin’ a + sin’B + sin°0 = ...

® 1 @ 2
® -1 @ -2

1-cos’a+1—cos’P+1-cos’8 =3 (cos®a + cos’ B + cos’ 8) = 2

Q(10) How many ways we can put(distribute) 10 identical
balls into 6 distinct bins

@ 151200 @ 3003
® 210 @ 3000
*1-1¢c,, =3003 "'C. n=6 ,r=10

Q(11) (a + bw + awZXa + bw? + aw4)

@ 1 @ b% - d?
® a-b @ (a - by

(bw - aw)bw? — aw?)= (b — a)?

Q(12) The least positive integer n which makes

"IC, + "'C, < "C, Is
® 13 @ 10
® 14 ® 15
e+ e, <", nCc <"C, [6 ln_n— 6 " u.lfn— 7

. | 1 . _ X o
"n-6<7 s 7<n-6 :.n>13 - n=14
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IQ(13) A sphere goes through the point (4,6,3) and meets the (XY)
plane in a circle whose centre is at the point (1,2,0) and radius is 5
find its equation

(OA)? + (ABY = (OB .~ t*+5° =(4-1F +(6 -2 +(t -3y
Lt 45 =3+ 4+ (+-3F . -6t+9=0

1= = 3). 2_32, 42 _ 109
..1'_2 ..centre—(l,z,z)..r =3"+4 +2.25_—4
2

(x—1)2+(y—2)2+(z_%) =%
X2 -2X+1+Y> -4y + 417 -3z+2 =199

4 4
X2-2X+Y2-4Y+Z2-3Z-20=0

Q(14) Use the multiplicative inverse to solve the set of following
equations X-2Y+2Z=2,3X+4Z=10,6Z-Y=5
Where X and Y and Z not equals zeros

X 1 -2 2\ 2 2
Y :1—11 3 0 4[10|=|1
Z 0 -1 6\5 1
1 1 1
IQ(15)provethat: | L m n |=(L -m)m-n)n-1L)
L2 m? n?

1 0 0 1 0 0
L m-L n-L |=(m-L)n-L)|L 1 1
2 m*-1% n?-12 > m+L n+L
C3—-C;

1 0 0
~(m-L)p-L)jL 1 0 |=(m-L)n-L)n-m)

L2 m+L n—-m
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IQ(16) A line passing through the origin with the direction cosines

%, _73,% intersect the plane 3X+5Y+2Z-6=0 at the point B find the
length of OB

r = (0,00) + +(2-36) = (21,-3t,61)
- 3(1t)+5(- 3t)+2(6t)-6=0
6t-15t+12t-6=0 . 3t=6 . t=2
point of intersection(B) = (4,-6,12)

OB = /16 + 36 + 144 = /196 = 14

IQ(17) Find the equation of the line of intersection of the two planes
X+2Y-2Z=1,2X+Y-3Z=5

IFirst method:
—2X—-4Y +4Z2=-2
2X+ Y-3Z=5
~3Y+2Z=3 putY=0 .Z
PutZ=0 .Y
r=(7,0,3)-(3,-1,0)=(4,1,3)

IEquation :(7,0,3) + t(4,1,3)

Q18) If"'p , "t c , =720 ,"C._, +" C._, = 56 find the value of n, r

n+1

P
n+1 ,_r'+1= . _ ) _ ) _
Pr+17|r‘+1 720 ..|r'+ 720 .r+1=6 ..r=5

"C_,+"C _,="C,+"C,=""C,=56=°C, . n+1=8 .n=7

r
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IQ(19) Find in the trigonometric and exponential forms the roots of the
lequation Z* = 8(1 -J3 i) then write the solution set

X=8,Y=-8/3 -r=y8+(8J3f =16
, tan® = 3 in the 4™ quadrant .. 6 = - 1L

3
. 4 1 coid  TT
L LT = 16(cos( 3) + |sm( 3))
= % + 2Tr = % + 2Tr

. Z = 2| cos y + isin y

_ 3
When r=0 then Z, = 2(cos 2 i sin 12) 2e

B 5m 51r o
When r=1 then Z, = 2(cos 12" i sin 12) 2e

i _ 14 TP 711)_ 7
When r=-1 then Z, 2(cos 17 + |sm—12 = 2e
_ _ 1177 11n) Un;
When r=2 then Z, = 2(cos =P + isin 12 2e
51'r =71 11

S.S= {Ze12 Ze12 2e 12 2e 12}

9
IQ(20) In the expansion: (X2 —Xi) Find @general term
®The term free of X

To get the General term:
T =°C, (X x (2] = °C (- X x X"*% =° C, (- 1) x X"**

To get the term free of X
18-3r=0 .. 3r=18 .r=6 . T,=°C,(-1)’xX">* -84
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Answer the following questions| 20 questions

|Fr'om 1to 12 choose the correct answer

Q(l) In the opposite figure, A B C DA iC D is a cube of z D/ /

side length 2 units , then find AB/ e BD Al B!

© 1 @ 1 b

@ - % @ -1 X¥A

AB’ =(2,2,2)-(2,0,0) = (0.22) BD = (0,0,0) - (2.2,0) = (- 2,-2,0)
(02,2)e(-2,20) _4_ 1

Jora+4xJa+4+4 8 2
Q(2) If Z is a complex number of unite modulus and argument 6 then

the argumentof L1+ Zis
1+Z
@ % -0 @ -0
@ o @o-m
1+—E=1+—Z=Z -.argument is 0
1+2 1+é
Q(3) The amplitude of {%}
(1 — lﬁ)

hi 21T
3 @

b1 51
® § © 5
[ ] J_+|) (i)*" x( 3+i)= S3+i -.amplitude Tan"l(%]=%

Q(4) The co-efficient of X* in (1 - X + X*) is
® -30 @ -20
® -10 @ 30

=1+ XX -1 =€, + 2C,X(X - 1)+ 2, X3(X - 1) + %, X3 (X - 1)
=-2°C, - °¢; =-20-10 = -30
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Q)
If 0 is the measure of the angle included between
A=(2,0,2),B=(0,0,4),then® =

® 90° @ 60°

® 45° @ 30°

cos0 = (2’0’2).(0’0’4) = 8 = 0= cos‘l[i} = 45°
J22 02+ 22 xJ0? + 02 + 42 8J2 /2

Q(6) If the point C(2,2,6) is the mid point of AB where A(1,-4,0)
Then the point B

® (1,10,11) @ (3,8,12)
® (3,12,12) @ (2,10,12)

B=(2x2-1,2x2+4,2x6-0)=(3,8,12)

Q(7) If the vector A makes angles of measure a , B, 6with X, Y and Z
axes then cos2a+cos2B +cos20 =...

@ 1 @ 2
® -1 @ -2

2cosza—1+2coszﬁ—1+2coszﬁ—1=2(cosza+2coszﬁ+2cosze)—3=

Q(8) If L,: X_+ 2_Y+3_Z+3 s perpendicular to the line

1 3 2
L, :X_Y-5_2Z-6 iphen the value of 3K+2m=...
2 K m
® -1 @ 2
® o @ 4

(-1,3,2)¢(2,K,m)=0 ..3K+2m =2
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Q(9) If A= (-1, 3,4),B (0, -2, 5), then ||AB [|=...........
@ 33 @ 443
® 3/2 @ 543

AB=B-A=(0-25)-(-134) - |AB|=JC17+BF+ (17 =3/3

Q(10) How many triangles can be formed by joining
the vertices of an octagon

@ 10 @ 336
@ 8 @ 56
8C, =56

Q(11) (1 + 2w’ + #j(l + 2w + #) =

Do @ -1
d 1 @ 2

(1+2w2+wX1+2w+w2)=w2xw=w3 =1

Q(12) If "C. =" C , and "P. = "P_, then the value of n is

® 3 @ 5

® 4 @ 2

r+r-1=n r=hztl wPo="P,, . n = Ln n-r=1
2 " n-r |n-r-1
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IQ(13) If The two sphere (X-3)*+Y*+(Z-3) =16 ,
(X +1)? + (Y - 4 + (Z-K)? = 25 Touch each other find the value of K

C,=(303) C,=(-14,K) r,=J16=4 r,=J25=5
¥+ 4+ (K-3) =5+4=9

~y32+(K-3)7 =9
(K-3)+32=81 ..(K-3)°' =49
K-3=7 5K=10 or K-3=-7 K= -4

IQ(14) Solve the following equations X + 3Y + 2Z = 13 ,2X - Y +Z = 3
, 3X + Y - Z = 2 using the multiplicative inverse of the matrix

X

Y

Z

SR

g O O
W N =
W N =

a+x |y z
IQ(15) provethat| x a+y 2z |=a%(@a+x+y+2)
X y a+z
a+x+y+z y z

a+tx+y+z a+y z
a+x+y+z y a+z
1 vy z

C,+C,+C,

=(@a+x+y+2)|1 a+y z |r-r ,r,-r
1 y a+z
1 vy z

(a+x+y+2z)|0 a O|=a’(a+x+y+2)
O O a
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IQ(16) Find the equation of the sphere has its center
at the point (5,-2,3) and touch the plane 3X+2Y+Z=0

IRGdiUS =|3X5+2X—2+3| =J1_4

J32+ (27 + 12
IEquation (X -5) + (Y +2) +(Z-3) = 14

IQ(17) Find the equation of a plane which bisects perpendiculary the
line joining the points (2,3,4) and (4,5,8)

. . 2+4 3+5 4+8) _
Mldpomt( +4,349 44 )—(3,4,6)

d=(4-25-38-4)=(224) = (112) is normal to the required plane
ner=neA - (112)e (XY, Z) = (112) « (3.4,6)
X+Y+2Z=3+4+12=19

IQ(18)In the expansion (1+ X)* 8T,, 8T, , 7T, inarithmatic sequence find X

2(8T, )=7T, + 8T, — dividingby T, .- 1623%”)(%
3 3
16 = 8 x ><1+7x5_3+1xX
5-2+1 X 3

16=%+7X.'.—>xX L TX*—16X+4=0 .'.Xzé,orX=2
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I(19)Find in the trigonometric and exponential forms the roots
of the equation Z* = 8(1 - ﬁ i) then write the solution set

~r=y8+(-843f =16

. 8=-3

X=8,Y=-8/3
. tan 0 = 3 in the 4™ quadrant .-

2= 1)1 )

- g +2mr - T +2mr
- Z = 2| cos y + isin y
_ =T _ 912
When r=0 then Z, = 2(cos 2 " i sin— 12 ) 2e
_ 5m 5 33
When r=1 then Z, = 2(cos 12" i sin 12) 2e
. _ 4 G 711)_ Eel
When r=-1 then Z; = 2(cos 12 tisin—45-)= 2e
11w 1117)= 2 17"

When r=2 then Z, = Z(COSF + isin 1

51T L 11w
SS{Ze12 2e12' 2¢ 12 ,2e12}

=5:10:14 find the values of nand r

'Q(ZO) If nCr " Cr+1 " Cr+2
Cr+1_n—(r+1)+1=10=2 D=L_2 - n-3r-2=0 .-.n-3r=2
"C, r+1 5 r+1
"C., n—(r+2)+1 14 . n-r-1_7 . _
"Cr+1_ — =10- " riz2 "% . 5n-12r-19=0

r=3,n=11
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IAnswer the following questionsl 20 questions

|Fr'om 1to 12 choose the correct answer

Q(l) In the opposite figure , AB (LD A'B'C'D is acuboid A (4,0, 0),

C(0,9,0), D (0,0,7), then find || AC" || = z
D’ /
Al B’
@ J/114 @5 5 .y
® J146 @ 2/5 x ©
AC' =C'-A=(09,7)-(4,0,0)=(-4,9,7) X

||Ac’|| -J16+81+49 = /146

Q) [‘ 1 ?’3? + [‘ L ‘z/jr - ...

D o @ 1
@ 2 @ 3

(w)* +(w2)3n =1+1=2

Q) If Z= (—1+£ij where n is a positive integer and Z=1 then

2 2
the least value of n =
D 1 @ 3
® 6 @9
N=3

Q(4) If X>+Y?+2Z?+6X—-4Y +10Z -8 =0 is equation of a sphere its centre
IsMthenMis ...

@ (-3,2,-5) @ (4,-2,-5)
©) (-3,-2,-5) @ (3,2,5)

(-3,2,-5)
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W )IfA (1,-2,1), B—(-2 1, 2) ,then the component of Ain

the directionofB=_ .

N

® @
©) @
AeB (1, 21) (-212)
"B" ,/ Y +1° + 2

w|n ol

_2
3

Q(6) If A=(2cos8,log, X,sin8) and A=(cos8,log,27,2sin8) and AeB=11
Then X=

D 25 @ 500

® 125 @ 625
2cosz9+Iog5Xong327+Zsin29=11
.'.2cosze+Zsin26+log5Xong327=11 ~.2+log; Xxlog;27 =11
logs Xxlog;27 =9 ..log;X=3 . X=5°=125

0O -2 3

Q(7) The rank of the matrix A|-2 4 -6| equals
3 -6 9

® 3 @ 2

©) 1 @ zero

Rank (2)

Q(8) /LBCD _is a square of side length =8cm then
AB ©CD =

® o @ -64
Q® 64 @ -8
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Q(9) The vector A =3 i +j -2 k makes an angle of measure with the +ve
direction of x-axis.

D sint3— @ sin' L
J14 J14
® cost 3= @ cost -1
v vy
All= 32+ +(=2) =14 -0 =cos"'——
Il -V 7 - —
Q(10) Find the number of diagonals of a decagon?
® 45 @ 25
® 35 @ 55
°Cc,-10=35
2
Q1) ( a— duw -w2j -
2_d
® 3i @ -3
? + J3i @ 3
aw’ —dw 2 wlaw’-d) , .
awz _d (awz _ d) (w w)z ( I)2

Q(12) If the plane 2X-Y-Z+12=0 intersect the sphere
(X+3) +(Y+2) +(Z-1)* =29 then the area

of the cross section equal ... .units square
® onm @ s8m
® anm @ 25w
2x-3-1x-2-2x1
Llength from centre to the plane [2 = <] =2

V22 11+1

—J29-4=5 - area=1r?=25m
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|Q(13)The force F has a magnitude 200N and acts with the octant shown
Express F as a Cartesian vector
(c0560°)2 (cos45°)2 (cosB,) =1 .'.%+%+(cosez)2 =1
z
- (cos8, ) =% - cosB, = J_r% -8, =60°
F =||F||cos 6y + ||F||cos 8, +||F||cos®, o
=200co0s60° i+200cos45°j+200cos60°K , ¢ 4%50
. , Y
=100i+100/2 j+ 100K B 507
To make sure that you are right @
X
.’1002 + (100./5)z +(100)? =200
IQ(14) Find the equation of the straight line passing the point
(3,-1,0) and intersect the line r=(2,1,1)+t(1,2,-1)orthogonally
BA=B-A=(1-t ~2-2t ,-1+t) A(3,-1,0)
ABed=0
(1-t ,—2-2t ,—-1+t)e(1,2,-1)=0
1-t—-4-4t+1-t=0
(-1 d=(1,2,-1)
pa_(_ 444 B(2+t1+2t1-t)
"BA‘( 3’3’3)
: ion 1= (3 _444
~.equation r = (3, 1,0)+t( 3,3,3)
. . . x 11
IQ(15) Using the properties of the determinant prove that |1 x 1= (x+2)(x-1)
1 1 x
X+2 1 1 11 1
C,+C,+C; ~[X+2 X 1|=(X+2f1 X 1| r,-r,r,—r
X+2 1 X 11 X
1 1 1
(X+2)J0 X-1 0 [=(X+2)x-1)
O 0 X-1
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page(5)

0 = (3,-1,-1) + t(1,-2,-2)

Q(16) Sphere is tangent to the plane X - 2y - 2Z = 7 in the point
(3,-1,-1) and goes through the point (1,1,-3) find its equation

=(3+t-1-2t-1-21)

OB = OA

@+t +(-2-2tP + (2-2t) = t* + 4t% + 412
442 141 +4+412 +8t+4+ 417 -8t =12 + 417 + 419
4+ +12=0 .. t+=-3

. 0=(055) ~r=¢y9+6°+6°>=9

X+ Y2 +Z22-10Y-10Z2-31=0

(11-3)

1

X -2 -1 6Y13) | 2
_ 1 - ~| 10
Y|=75| 7 16 -6] 3 |=|3
Z -6 -3 3)2) |-3
.

IQ(17) Solve the following equations 2X +Y -2Z=10, X +2Y +2Z =1,
5X + 4Y + 3Z = 6 using the multiplicative inverse of the matrix

IQ(18) let the two middle terms in the expansion (X—#

the value of aX? +4bX?>

3
a=T,="C, (—1x—2 ) (X)*=-7 C3x1X_2

2 8
1 RPIIW 1
b=T;="C,| -=X?| (X)’="Cyx—=X"°
s=7C[-gx | (X)P="Coxp
aX2+4bX5=—7C3X%X_2><X2+4><7C4><%X‘5xx5=%

7
) are

a,b find
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3+,
J3-i

find the cubic roots of the number Z

IQ(19) Put the number: Z= =—1 in the exponential form hence

7 43 +i J_+| 3+\/§i+\/§i+i2_2+2\/—'_ ﬁ
2

Saoi JBri 3-1 - 27
X=%,Y=%,r= %+%=1 tan® = — —\/— ..8=60° .'.Z=cos%+isin%
ﬁ:(cos 60° ;2Kn+isin60° EZK“)
WhenK =0 .2, = [cos Ggo +isin 6(3)0)=ez’ri
WhenK =1 ...ZZ=(c0560°+2;<1x180+isin60°+2;1x180)=e7;’i

when K = -1

IQ(20) In the expansion (2X+%) the ninth and the tenth terms are equal

and the ratio between the sixth term and the seventh term is 8:15 find the value
lof n and prove that there is no term free of X in this expansion

3
To n-9+1_X° _ .n-8_ 3 _
T9_ 9 xzx—l T3 x2x3—1—>(1)
3
T7_n-6+1 X* _15 . n-5 3 _15
T, ~ 6 2X 8 6 2x° 8 ~ @)
. h-8 6 _8 . . n-8_4
dividing1,2 .. 3 *m-5-158" " n_5-5
5n — 40 = 4n — 20 . n=20

T _zocr(3x-z)r(2x)zo—r 20 (3)r( )ZO—rx20—3r‘

r+17
20 ¢ Z"

20-3r=0 when r = 3 . no rterm free of X
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Answer the following questions| 20 questions
|Fr'om 1to 12 choose the correct answer

Q(1)If the plane 10X + 12Y + 6Z = 60 intersected with the axes X,Y

and Z at the points A ,B and C respectively then the volume of the solid
ABCO where O is the origin point equals ..... cube unit

® 20 @ 30

® 50 @ other wises
Volume of pyramid = %base area x height

=171 _
_3(2x5x6)x1o_5o

Q(2) In the opposite figure: Z,,Z, are two complex numbers then é =

D 2 Q@ 2i z {

® -2 @ -2i }:
——» X

8(005180 —8+isin180 _e)=2(cosz70°+isin270°)=—2i X

4(cos— 90° — 0 +isin—90° — 9) Z,

Q(3) If Z,Z, are two complex numbers the amplitude of (Z,Z,) = oM

18
And the amplitude of (%j = % then the amplitude of Z =
Jm 51
® 36 @ 3%
.y m
©) . @ m
8, +8, =?_g and 91—92=% .'.91=35°=;—16T

Q(4) If the number of terms in the expansion (X + Y)*"*
equals 12 terms then n=.....

® 5 @ 6
A 7 @ 8

2n—-1+1=12 . 2n=12 ~~n=6
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Q(D) In the opposite figure: If Z and Z, and Z Z, are complex
numbers then Z, =

A Z1
@ -2i @ -i ZZ;
® i @ 2 X
Aot

z, =%z _ relt™ _et" o v

2 Z1 reei
Q(6) The radius length of the sphere
X +Y2+Z°-2X-6Y+10Z-1=0equals ... length unit
® 3 @ 4
@ 5 @ 6

Center =(1,3,-5) radius = y1* +32+ (-5 +1=6

Q(7) If A=(2, -1,3) and B=(-2,2,-9) then the length of AB equals

D 12 @ 13
Q@ 14 @ 15

AB =yJ@2+27+(-1-2PF+(3+9)7 =13

Q(8) In the opposite figure ABCD is a rectangle

E  AD then EB ¢ EC=
D 6cm E 3cm A

7 @ 8 Sem
9

@
©) @ 10

¢ =(0,0) ,B=(9,0) E=(65)
EB=B-E=(3-5) EC=C-E-=(-6-5)
EBeEC = (3,-5)¢ (- 6,-5)=-18 +25 = 7
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QM) N .

If A=(2,3,-4) and B=(4,2,m) and A 1 B then m=...
@ 1 @ 2
® 3 ® Z
AeB=0 - 2x4+3x2-4m=0 . 8+6-4m =0
~14-4m=0 -m=2L

2

Q(10) Number of ways that a team of six members can be formed from eight
girls and six boys such that the team must include exaltedly 3 boys

@ 2110 @ 1120
® 1008 @ 810

5¢, x °C, = 1120
Q1) V5 +12i =

@ + (2 + 3i) @ +(3+2i)

@ +(2- 3i) @ +(3-2i)

V5 +12i = X +iY . 5+12i=X* -Y?+2XYi ~2XYi=12 .. XY =6
v _ 6y vz o_ y2 (6 & . w2 36
2Y=f x-vios X -($) =5 X 3¢5
X*-5X*-36=0 . X=%3 ,Y=#%2

. : 1
Q(12) If the side length of a triangle are El_" ] | n-2and | 2-ncm
Then the numerical value of the area of the triangle =....cm?

® 3 @Q
J3 243
O = ® 5=

n-2>0 2-n>0 ..n=2o0r3
ifn=2sides are 1,1,1 area=%x1x1xsin60° =@
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IQ(13) Find measure of the angle included between the straight line

X-3 _Y-1 -Z-2 v _ _
L: 5 -1 1 and the plane ¥2X-Y-Z+5=0

(ﬁ,1,1)o (ﬁ,—1,—1) _2-1-1_ 0
JW2J + 7+ 7 xy (V2] + 7 + 2

cos0 =

-.0=90

IQ(14) Find the standard form and the general form of the equation of

the plane passing through point (3, -5, 2) and the vector
n=(2,1,1)is normal to the plane.

Inor=noA

(211)¢[(X,Y,Z2)-(3,-5,2)]=0 ..(21,1)e(X-3,Y+5,Z-2)=0
2(X-3)+1Y+5)+1(Z-2)=0 ..2X-6+Y+5+Z-2=0

2X+Y+2-3=0

1 4 1
IQ(15) Without expanding the determinant prove: |0 -1 2[=0
4 18 O
1 4 1
r+2r, |0 -1 2| take 4 common factor from r,
4 16 4
1 4 1 1 4 1
40 -1 2/=40 -1 2

4 16 4 1 4 1
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|Q(16)
Find the volume of the parallelepiped which three of its
adjacent sides are represented by the vectors
-12i-3k ,3j-K and2i+ j-15K

-12 0 -3
V=] 0 3 -1|=546
2 1 -15

Q(17)Find the vector form of the equation of the straight line passing through
point (3, -1, 0) and the vector (-2, 4, 3) is a direction vector for it.

I? = point + t (direction vec‘ror)l
OThe vector equation:
F=(3,-1,0 )+ t(- 2, 4,3)
@®Parametric equations:
(X,Y,2)=(3,-1,0 )+ t(-2,4,3)
S X=3-2t , Y=1+4t , Z=0+3t

O The Cartesian equation:
X-3 t=Y+1 Z X=-3_Y+1_Z

Lt=2=2 t=%

-2 4 3 -2 4 3

IQ(18) Solve the following equations
X-Y+Z=2 , 2X+3Y-Z=5 , 3X-5Y+2Z=-1 using the multiplicative inverse of
the matrix
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|Q(19) If Z is a complex number , the amplitude of (Z + i) = %
And the amplitude of (Z - 3) = 37" find Z in the algebraic form

Let Z=X+i¥Y ~(X+i¥Y+i)=X+i(Y+1)
wtane=Yil_tand5 =1 - X=Y+1

X
LX+iY-3)=(X-3)+iY
N A °o_ 14 -Yy__
..—X_3—tan135 =-1 .Y X+3
SLL=2+i

Q(20) If the coefficients of the 4™ , 5™ and 6™ term respectively in the
expansion of (2X + Y)" form an arithmetic sequence find the value of n

2coeff.T, = coeff.T, + coeff.T, .. +T,

5

coeff.T, coeff.T,
coeff.T, ¥ coeff.T,

4 n-5+1_1
ng4+1"24+ 5 2
n-— _
"3t 10 "2

~n=19 orn=28

=2
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IAnswer the following questionsl 20 questions

|Fr'om 1to 12 choose the correct answer

Q(1) In the opposite figure, the value of k= ... . .

D 9 @ 3

A 6 @ 4

(6.K0)*(4,0242)=(6,K0)s (12-1)
24-6+2K ~2K=18 . K=9

Q(2) (1 - %[1 - #)(1 - %)( - is) ....... x up to 10 factors

w w
@ 243 @o0
® 200 @ 201
= [(l—wZXI—w):F = (l—uu—uu2 +u.)3)5 =(2+1)° =243
243

-1 0 O
Q(3) The rank of the matrix A= [— 1 -1 0] equals

1 1 1
D 1 @ o0
Q@ 2 @ 3

|A|#0 rankis 3

6x5y2 6x5x4ys3 6 _ -
Q(4) 1—6X+—2X1X —3><2><1X S +X°® =64 then X-=....

@ -1 @2
@ 3 @ {-153}

(1-X)’=64 - 1-X=+42 - X={1,3}
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Q(5) In the opposite figure: If Z and Z, and Z Z, are complex
numbers then Z, =

D -ai @ -i ZzZ,
Q@ i @ 2i X

z - le?z _ re@*’:% o m |

re

Q(6) If A form an equal angles 8 with the three axis and ||A|| = 9
then 6 =.......

@ cos™ % @ cos™ %
® cost L 11
cos 7 @ cos 3

3cos’0=1..cos0= %

Q(7) If (@a+b)e(a-b)=63 and |a| = 8| then |a| =
® 8 @ 64

@ 16 @ 4

Q(8) The direction cosine of the line
X=3-2Y,Z=2Y-1 is ...

-212 —2-12
® 3’3’3 @ 3’3’3
212 -2 12
®3’3’3 D 3’ 3’3
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Q(9) If A(7,-1,,8) and B(11,2,-4) then the length of AB =

@ 10 @ 11
@ 12 @ 13

ABJ(11-772+(2+172 +(-4-87 =13

Q(10) From a class of 9 boys and 6 girls it's required to select a
4-person team of the same gender.

@ 3384 @ 143
® 145 @ 141

9, + C4 = 126 + 15 = 141

Q(11) 1f (1 + W )I (1 + w)" then the least value of the positive integer n
equals

D 2 @ 3
A 6 @5

(- w)° =(—w2)6 .n=6

Q(12) If % =2+ 3i thenaxb=.... where aand b € R
O -6 @ 5
® -5 @ 6

2 2 .
a’ +b? a—Dbi (a +b Xa_b')=2+3i . a-bi=2+3i-.axb=-6
atbi a—bi (az+b2)
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IQ(13)A Tower guy wire is anchored by mean of a ring at A .The tension in
the wire is 2600N determine the components
Fx s Fv s F;

A (-3,4,0) , B—(0,0,12)
AB=B-A=(0,0,12)- (- 3,4,0)=(3,-4,12)

F____2600

2600
m@ -4,12)= 13 =—(3i-4j+12K)

F=600i-800j+2400K

IQ(14) Solve the following system of linear equations using the
inverse matrix where 4X+Y=0 , X+2Z=15 , Y-7Z=0

2 7 1
-1 The cofactor ma‘rrix{ 7 -28 —4}
2 -8 -1

2 -7 -2
S AT = A Adj (A)= =|-7 28 8
Al --1 4 1

X 2 -7 -2YO0 -105
Y|=|-7 28 8 (15|=| 480
z --1 4 1)0 60

X a a
IQ(15)Provethat:|a X a|=(X+2a)X-a)
a a X
C,+C,+C,
X+2a a a 1 a a 1 a a
X+2a X a|=(X+2a)t X a|=(X+2a)0 X-a O
X+2a a X 1 a X O O X-a

=(X+2a)X-a)
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IQ(16) Provethat:r, = j+ t,(i+2j-K),r, = (i+ j+K)+ t,(- 2i - 2j)
Intersect at a point , then find their intersection point
r,=(0,10)+t,(12-1)> 1), r, = (1,1,1) + t,(- 2-2,0) - (2)

di - (12,-1) , d; > (-2,-2,0) ._-:_:=_L2 g :_;z_iz

.The two straight lines are not parallel to get the point of intersection

rr=r, - (0+t, ,1+2t,,0-t,)=(1-2t,,1-2t, ,1)
=1 substitute in (2) ..point=r,=(1,11)+1(-2,-2,0)=(-1,-1,1)

IQ(17) Find the volume of the parallelepiped which three of its
adjacent sides are represented by the vectors

~12i-3k 3]— and2|+j—15K

-12 0 -3
V=l 0 3 -1|=0546
2 1 -15

Q(18 )If the coefficients of the 4™, 5" and 6™ term respectively in the
expansion of (2X + Y)' form an arithmetic sequence find the value of n

2coeff.T; = coeff.T, + coeff.T, .. +T;
coeff.T, coeff T,

coeff.T, coeff T5

4 n-5+1_1
n—4+1><2+ 5 2
8 n-4

3710 2

~n=19 orn=8

=2
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1.
IQ(19) Put the number Z,=-1+4/3i ,if ZZ,=8e*" in the exponential
form then find the square root of Z, in the trigonometric form

r=y2+(3f =2 ,tane-= ‘/5 2> 0=2T ()2 8=120°=2T

2m;
nZ,=2e3% Z,= Z(COSZT“+ |ssz")
8(cos 131 T +isin 131)
Z, = = 4(cos3 +isin3m)
2(c032"+|sm2")
3 3
_ isinm) = [Z = T isinT 3m 3m
= 4(cosTr +isinTr) = JZ_— 2[cos 7 Hising 2} 2[cos 2 +isin 2 }
1 10
IQ(20) In the expansion of (ax +b_X) in descending powers of X if the
term free of X is equal to the coefficient of the 7" term prove that 6ab = 5
T (X @G b X 10200 - 066
T,="°C,(b)°(a)* X" 10, (b)*(a)'="C,(b) *(a)’ - Ce(b)"(@)" 6(3)4
T C | °Cy() (@)’
510-6+1, 1 4 3,1 _1 . 6ab=5

6 ab 6 ab
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IAnswer' the following ques'rionsl 20 questions

From 1to 12 choose the correct answer

g In the opposite figure, a right circular cone ,
the perimeter of its base =121rcm C is the midpoint of

AM then OCeOA=

® 9 @ 18

® 36 @ 54 A
2rr=12mw -.r=6 OA=6 . MO=8cm ,CO=5 ...DO=3cm

CD=4cm . OCsO0A = |0C||x[[0A]|cos(£COA) =5 x 6x2 ~ 18

Q(2) In the given figure ||BC|=v6 and ||AC| =2
BA=(-1,0,1) then BAeBC-=... A

@1 Q@ 2 /V\
® 4 ® 3 <

»|[BA]|= Y1+ 0+1 =42 . m(£A)=m(<B)
cos(£/B)=cos(£C)= 2+6-2 ='/2§ .°.BAoBC=ﬁngx§=3

242 x4/6

Q(3) The coefficient of the middle term in the expansion
10
(3X—l) equals

6
_63 _67
® 8 @ 8
63 67
€) 3 @ 5
coeff.T, = IOCS(— %j x3° = —%

Q(4) The distance between the two planes ¥Y=4 and Y=-2 is

@ 3units @ 6units
® 2units @ 8units

4+2=6
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Q(5) In the opposite figure: If Z and Z, and Z Z,are complex

numbers then Z, =
Y

Y Az,
D -ai @ -i ZzZ,
® i @ 2i X
_ZZ, etttk aw
Zz - z1 - r'e(-)i = e v

Q(6) If (X-2f +(Y+4) +(Z-2) =1, (X+4) +(Y-4) +(Z2-2) =4
Are the equations of two spheres then the distance between their centers

® 10 @ J10
® 20 @ 25

J@+4P +(-4-4F +(2-27 =10

8
3+ 5w 5 + 3w’ _
Q(7)(5+3w2+3+5w) -

® 81 @ 27
® o9 @ 3
81

Q(8) The equation of the line of intersection of the planes
X+2¥Y-3Z=6and 2X-Y+Z =7

X-4_Y-1_2Z X+4 Y-1_Z
® 1 "7 5 @ 24 7 5
X+1 Y+1_ Z X-1_ Y-1_ 2
@ S=-5--% ® S5 -"5-%

X-4_Y-1_2Z
1 7 5
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Q) ~ - -~
fA=2i+3j+mk,B=-6i-4j+4kandA L B,thenm=___

®© 8 @ 4
® 6 @ -4

(2x—6+3)x(-4+mx4)=0 -.4m=24 . .m=6

Q(10) Number of solution(natural) such that a + b + ¢ =7

O 24 @ 35
@ 36 @ 210

"¢ =*"1C, =36 (n) number of variables ,( r) their sum

r

Similar example

Number of ways to distribute 4 identical balls among 3 boxes
"C. =**"'C,  (n) number of boxes ,( r) number of balls

6
Q(11) 21+ w' =
r=1

® 0 @ 6
@ 1+w @ 1

lrw+w+wl+wr+wl+wl =1

Q(12)

ncn +n C1 +n C; +n Cg e +n Cn =
@ 1 @ 2
Q@ 2 @ 4

(Fco+"c, ) =2"
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IQ(13) Find the volume of the parallelepiped in which three adjacent
sides are represented by the vectors
A=(2,1,3),B=(1,3,2)C=(1,1,-2)

2 1 3
The volume =|AeBxC|=[-1 3 2 |=|-28|=28
1 1 -2
X+y+2 X Y
IQ(14)prove that 1 2X+Y+1 Y
1 X X+2Y +1
=2(X+Y+1)
C,+C,+C,
2X +2Y +2 X Y 1 X Y
2X+2Y+2 2X+Y+1 Y =(2X+2Y+2)|1 2X+Y+1 Y
2X+2Y +2 X X+2Y +1 1 X X+2Y +1
r,—r,rh—rn
1 X Y
=2(X+Y+1)]0 X+Y+1 0 [=2(X+Y+1)
0 0 X+Y+1
|Q(15)
XY Z 2X 2y 2Z
Iffl m n|=2 find the value o| 51+ X B5m+Y 5bn+Z
K f g 7K -3l 7F-3m 7g- 3n
2X 2y 2z X Y z

Bl+ X B5m+Y 5bn+Z
7K -3l 7F -3m 7g-3n

=2|5l+X B5m+Y bBn+Z

7K-31 7F-3m 7g-3n

fp—-rn -

X Y z
51 5m 5n
7K -3l 7F -3m 7g- 3n

X Y Y4
| m n
7K -3l 7F-3m 7g-3n

2

= 2(5)

—>r;+3n

X Vv Z
I m n
7K 7F 79

X

-10 =70 =70x2 =140

Y
m
F

o s N

|
K
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Q(16) Find the equation of the straight line passing through the point
(2, -1, 3) and intersects the straight line ri=(1,-1,2)+t(2,2,-1)

orthogonally.

d,=AC=C-A=(2t-1,2t ,-1-t) 1A

L, 1L, ~.d,ed, =0

(2t—1,2t ,-1-t)e(2,2,-1)=0

4t-2+4t+1+t=0 ~9t-1=0 . t=4 54 d; - @271
9 c L,

(1+2t ,-1+2t,2-t)

d.=(-L 2 -10) __ ]
..d1—(9,9, 9) (-7,2,-10)
Equitation of the line is r = (2,-1,3)+ t(- 7,2,-10)

IQ(17) Find all the different forms of the equation of the straight line
3IX+1_Y-1_5-Z

2 2 3
Xal_, .y 2t-1__1_ 2,
2 3 373
Let 3X2+1=Y2‘1=5;Z=t <YT‘1 —t .'.Y=2tT+1= 142t

nr= (— %,1,5) ¥ t(%,2,-3)

|Q(18) f™'C,:™'C,,=3:5 ,I_“ =720 calculate the value of "'P.,
"C, 3. 7-r+1_3

[n=720=|6..n=6 , B R

3r=40-5r..r=5
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|Q(19)

IfZ=(cos%+isin%), find each of the twonumbers Z2,=2-1, ,Z,=2Z+1

Y4
then prove that 2—1 is a pure imaginary number
2

A8 2 A gl 1,3
Z=g+ 5 Zi=—o+ 12| = 2t7=1

, tan@ = £( +) 2™ > 08=120°
Z,=cos 20 +isin120°

3_43. / o
ZZ=E+TI |ZZ|= J— tane—ﬁ—>9=30
Z,= \/g(cos30°+|sm30°)

_i o _ o e o _ o
- ﬁ[cos(120 30°)+isin(120° - 30°)]
=1L [cos90° +isin90°]=%i

Q(20) If 35,21 , 7 are the coefficient of three consecutive terms in the|
expansion (1+X)" find the value of n and the order of these terms

T

r+2

Let thetermsareT ,T

r+1

coofl , n-r+1_1_21_3

coofT. = . x? 35 5—>5n 8r+5=0
coofl,,, _n—(r+1)+1 1_7 _1 _
coofT r+1 x?—ﬂ—§—>3n—4r—1—0

r+1

sn=7,r=5
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IAnswer‘ the following questionsl 20 questions

From 1to 12 choose the correct answer

. X-1_VY-2_2Z-3 X-4_Y-1_
Q(1) The two lines 5 =3 -2 and 5 =~ =Z

Are intersecting in the point .......

® (1,1,1) @ (-1,-1,1)
® (-1,1,-1) @ (-1,-1,-1)
(-1,-1,-1)

Q(2) 1f Z; ,Z2, are two complex numbers represented On argend's plane as in the

opposite figure Find the form of X+i¥Y the number 7—2 Z °o
D1+ J3i @ J3+i 2 \ )
@ l_ﬁl @ﬁ_| \V 20° -
4
o . . o \
4(coleO +isin100 )=2(605120°+isin120°)=2 —l+£i i 2
2(cos— 20° +isin- 20°) 2
QEB) |-11+60i|=....
® 60 @ 61
® 3721 @ 49

J(=11)? +(60) =61

8
Q(4) The term free of x in the expansion of(ZX + %)

® 35 @ 140
® 70 @ 56

70
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Q(5) In the opposite figure: If Z, and Z, and Z,Z,are complex

numbers then Z, =
Y

A Z1

® -2 @ -i zz,

® i @ 2i X
z, -2 - etk _ i |

re

Q(6) The radius length of the sphere (X-2)* +(Y+4)’ +(Z-5)° =64 is ...

@ 64 @ 4
® 8 @ 16

V22 +42:5°_64-=4

Q(7)If A=(-4,-23) , B=(1,2,3) and the length of AB=J77 then one
value of K is

® 2 @ a4
® 6 @ 9

JA+42+(2+2F + (K-37 =477
. 25+16+(K-3F=77 -~ (K-3’=36 ~K=9 orK=-3

Q(8) In the expansion of (3X-2Y)" if the ratio between the
two consecutive middle terms equals _—32 then Y:X=....

® 9:4 @ 4:9
® 3:2 @ 2:3

T 13 7.1 __92v 3

7_-2__ 7 3% _-2 .Y _g.,
Le=9:
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Q)

|fA=(1,-1,2),§=(3, -2, 0),E=(o, 2,4),thenA ¢B xC= ...
D 16 @ 24
® 8 @ 20
1 -1 2
3 -2 0|=16
0 2 4

Q(10) How many4 different digits even number Can be form using
the digits 1,2,3,4,5,6,7

@

@
® @

6X5X4X3=360

Q(11) The S.S of the equation X® =27 in set of complex number

D (3} @ { 3,9w,3w’ }
® { 3,3w,3w? } @ {3+wIw,3w’}

Q(12) If°C, =* C,,, ,"P, =90 x"° P, then |n—r =

® zero @ 1
@ 10 @ |20
r+r+10=30 ..r=10

-2
Ln 90 L

v — ~n=10 .'.|n—7=]_0=1




Algebra and solid Exam 2017 model (8) page(4)

IQ(13) Find the equation of the line passing through the point
(1,2,3) Perpendicular to the plane 2X-3Y+Z+1=0

r=(12,3)+t(2,-3,1)

3a b ¢
IQ14)If | b 3¢ a | ,ab,c €R and abc=1 and AA' = 641
c a 3b

|A] > O Find the value of a’ + b® + ¢’

~AT= A A =641 - |Al =8
3a b ¢

b 3¢ a|=8
c a 3b

3(a3 +b3 +c3)=21 nat+bi+ci=7

a’+1 ab ac
IQ(15) Prove that| ab b*+1 bc |[=a’+b*+c®+1
ac bc c?+1
a’ ab ac 1 ab ac a b c 1 ab ac 1 0 ac
ab b’+1 bc |+|0 b*+1 bc |=a%|lb b’+1 bec |+|0 b> bec |+|0 1 bc
ac bc c2+1’ 0 bc c*+1 ¢ bc c?+1 0 bc c?+1 0 0 c*+1
acommon fromr{
acommon from ¢
1 b c 1 ab ac 1 0 ac
=a’lb b*’+1 bc |+|]0 b*> bc |+|0 1 bc
c bc c?+1 |0 bc cZ+1 0 0 c*+1
b common from c2
b common fromr2
1 b c 1 a ac 1 b c 1 a ac
=a’lb b*’+1 bc |+b?*|0 1 c |+c?+1=2a%|0 1 0|+b?|0 1 c |+c?+1
c bc c?+1 0 ¢ c?+1 0 0 1 0 ¢ c’+1
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IQ(16) Find the perpendicular distance from point (3, -1, 7) to the
straight line passing through the two points (2,2, -1)and (0, 3, 5)

First method : (3,-1,7)q!
BA=A-B=(2,2,-1)-(0,3,5)=(2,-1,-6) “
BC=C-B=(3,-17)-(0,3,5)=(3,-4,2)
Projection of CB on AB

_BCeBA _ |(3,—4,2) . (2,—1,—6)' 2 < A D B >
BD = = -
|[BA Jai1+36 Ja1 (2,2,-1) (0,35)

IBc|| = /o 16+ 4 = /29

¢D = J(BC) - (BDY = l/29 - =54

IQ(17) A force F = i—2j+3KNewton act on a body it move it from the

point A(-3,1,0) to the point B(2,0,-2) find the work done by this force
such that displacement is measured by meter

—

AB=B-A =(2,0,-2)— (- 3,1,0) = (5,-1,-2)

— —
= [ J

w

(1,-2,3)¢(5,-1,-2) =1x5+ (- 2)x(-1)+3x-2=1 N.om

IQ18) If "R :"C. =2:1 , "C,: "C.;5:3
find the value of >'C__,

n+ZCr l_r‘ =2 l_r‘=2 r'=2
nCr‘+1 _é n—(f‘+1)+1_§
"c, 3 r+1 ~ 3
n-2_35 _2 - _
3 -3 nh-2=5 h=7
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Q9) 1f Z, = &EH and Z, = 28~ if Z = 4(Z, - Z,) Find the cubic

Iroots of Z in the exponential form

Z=-8i= 8(cos 90° +isin— 90°)= Be%i
—+2K1'r

YZ=2e¢ 3 T

At K=0 ¥Z = Ze%i

At K=1 ¥Z = 2¢?

At K=-1 ¥z =2¢ ¢

—51T

IQ(20) In the expansion of (X+Y)" in descending power of X if T,,T,, T,
are respectively 240, 720 , 1080 evaluate the value of each of X,Y, n

Answer :
T._n-2+1,Y_720 T, _n-3+1_Y_1080_3
T, 2 “X" 240 =3->0) ' T, 3 *x=720 -2~ ®@
n- 3 _5, .3n-3 G ARLB—2M-2 A
d|V|d|ng12Y xn_2—3)2( Con—4 =2 .. 4n-8=3n-3 ..n=5
.. from1 .'.Y Y=7
T, =° c1x(%)x4=24o L X°=32 .X=2 ~.Y=3




Algebra and solid Exam 2017 model (9) page(1)

IAnswer‘ the following questionsl 20 questions

|Fr'om 1to 12 choose the correct answer

Q(1) If The Y axis cut the circle which center (3,-4,12)
and its radius 13cm at the points A and B then AB=.....

D 6 @ 8

Q 26 @ 24
(X-3P+(Y+4)P+(Z2-12=13% - (0-3)°+(Y+4)+(0-12f =137
~(Y+4)P% =16 ~Y+4=+4 - Y=0 orY=-8

A =(0,0,0) andB=(0,-8,0) - AB=v0+8°+0=8

Q(2) The sum of the coefficient of the expansion of (1+X)° equals

D o @ 30
@ 32 @ 36

1 -2 3

QB) If A=\m 0 1 | and If rank(A) =2 then m=.......
3 2 -1

@ -2 @ zero

@ 2 @ 6

1 -2 3

m O 1|=0 ..4m=8 - m=2

3 2 -1

Q(4) The equation of the plane passing the points
(2,3,5) , (-1,3,1) And (4,3,-2)

@ X+Y-z=0 @ Xx=-1
® vy-3 @ z=-2

Y=3
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Q(5) The equation of the plane passing through the points (1,-2,5) and

vector (2,1,3) is perpendicular to it is ...

D 2Xx+Y+3Z=1 @ 2X+Y+3Z=15
® Xx-2Y+5Z=15 @ X+Y+Z=4

ner=neA ..(2,1,3)e(X,Y,Z)=(2,1,3)e(1,-2,5)
L 2X+Y+3Z=15

Q6) e”"+e %= ...

Q) e® @ 2cosH

©) 2sin® @ e

cosB+isin@+cos—0+isin—-0=cosB+isinB@+cosB—-isin®=2cosO

1 1 1 1 1 1

Q) If |1 2 3|=5 then| 1 2 3 |=
ab c a+b b+5 c+5

Q) zero @ 1

® 5 @ 10

1 1 1 1 1 1

1 2 3|+|11 2 3|=5+0=5

abc |55 5

Q(8) The principle amplitude of the number Z =1-i is ...

©

@ =t
7 7
® -4 @ Ir

The number in 4™ quadrant .8 =-tan1= —%
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Q(9) The equation of the plane intercepting from coordinates
axes(X,Y,Z) parts a,b,c respectively such that ab=2, ac=3 ,bc=6

@ 2X+3Y+Z-6=0 @ 2X+3Y+6Z2-6=0
®  2x+3Y+62=0 @ 6Xx+3Y-2Z-6=0
a’b?c? =36 .abc=6 ~3aRC_c_3 abc_p_o ~abc_,_j4

ab ac bc
X, Y. Z_1 - 6X+3Y+2Z-6=0

12 3

Q(10) If X={A,B,C,D,E,F} then The number of triangles
whose vertices < Xequals

D 15 @ 20
Q 17 @ 21
°C, =20

Q1) 2 + 7w + 2w?)J2 + 7w? + 2w*) =....

D 25w @ 25
® 125 @ 20

(- 2w + 7w)- 2w? + 7w?) = 5w x 5w’ = 25w* = 25

Q(12)If the two straight lines L;: X=2t-1, Y=t+1 , Z=%-1
Lo:X=at-1 Y=2t+1, Z=bt-2 are parallel then a+b-=....

® 4 @ -2
A 6 @ 2

% .'_a=4,b=2 a+b=6
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IQ(13)Find the equation of the plane passing through the point
(2,1,4) and perpendicular to each of the two planes
TX+Y+2Z=6 , 3X+5Y-6Z=8

required plane | to the planes

~.(7,1,2) ,(3,5,-6) are direction vectors lies in the required plane
i j K

|7 1 2|=-16i+48j+32K =16 ..required (n)is (1,-3,-2)
3 5 -6

r

(1,-3-2)=(1,-3,-2)¢(2,1,4)

8
1+ 43

And hence find its two square roots in the exponential form

IQ(14) Put the number Z =

in the trigonometric form

8 1-J3i ] th
Z= X —2-2J3i -r=4 4™ quadrant
1+d3 1-J3 9

0= —tan‘1ﬁ=—%

_m
3 +2K1r

JZ=2e 2 putK=0 ,K=1

IQ(15) Find the equation of the plane
passing through points (3,-1,0),(2,1,4)and (0, 3, 3).

e

n
i E
A B

n=ABxAC = |- =-10i-9j+2K

AN -
w b X

Ner=neA
(— 10,—9,2)o r= (— 10,—9,2)o (3,—1,0) =-21
—10X-9Y+2Z+21=0
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|Q(16)

c b a
Prove that: [a ¢ b|=(b-c)a-c)a+b+c)
ab c
1 b a 1 b a
(a+b+c)1 ¢ bl=(a+b+c)0 b-c b-a
1 b c 0 O c-a

=(b-c)la-c)a+b+c)

IQ(17) Find the equation of the line of intersection of the
two planes X+2Y-2Z2=1 , 2X+Y-3Z=5

—2X-4Y +4Z=-2
2X+ Y-3Z=5
-3Y+Z=3 putY=0 .Z
PutZ=0 .Y
r=(7,0,3)-(3,-1,0)=(4,1,3)

IEquation :(7,0,3) + t(4,1,3)

3 . X=7 .P=(7,03)
A1 -

3 1 -2
Al=[2 7 3|=88
4 -3 -1




Algebra and solid Exam 2017 model (9)

page(6)

7
IQ(19) In the expansion of(zx2 +%) Find the value of X which

makes the third term equals the sixth term

T,=T, - 7@[%]2(2)(2)5 ='C, (%)5 @xy

w0_21ys . XU _21 4681 . xs-_1 . x=1
te8x”=2lx+ . 2o-Zlqes= . X =gk . X=3

IQ(20) Find the coordinates of the point on intersection of the
line r = (2-12) + t(3,4,5) with the plane r ¢ (1-11) = 5

The line r=(2+3t ,-1+4t,2+5t )
Plane  (X,Y,Z)e(1,-1,1)=5 - X-Y+Z=5

2+3t+1-4t+2+5t=5 ... 4t+5=5 .. t=0

IPoint of intersection is (2,-1,2)
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IAnswer the following questionsl 20 questions

|Fr'om 1to 12 choose the correct answer

Q(1) number of ways to select a team formed from 6 members to chosen from
8 girls and five boys such that the team contains two boys only

O Y, @ ¢, x °c,
® B¢, x%, @ &, + 8,
°c, x °C,
Q(2) The amplitude of (2122)— — and The amplitude of (Z,Z;)= %
and The amplitude of (Z,Z;)= El)g then amplitude(Z,Z,Z,)
I I
® 2 @ 3
I Ir
® 5 @ 6

8,+6,=30°,0,+6,=40°,0,+6,=50°

. 2(6,+6,+0,)=120° ..8,+0,+6,=60° =%

Q(3) If the plane 20X + 15Y + 12Z = 60 intersected with the axes X,Y
and Z at the points A ,B and C respectively then the volume of the solid
ABCO where O is the origin point equals .....cube unit

® 30 @ 90

® 30 @ 10
1 (1
g><%><3><4)><5=1o

Q(4) If the plane X + Y + Z_ 1 cut the coordinates axes at A and B

4 2 2
and C then the area of A Abc equal (0,0,2)
M~
@ 12 @ 10
® 6 @ 4
AC=C-A=(-4,02), AB=B-A=(-4,2,0) (ﬁfoo)><
P K (0,2,0) a
A=%AC><AB=%—4 0 2 =—4f+8}—8f( Area=%J42+82+82 =6

-4 2 0
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Q(B) If the two planes X-3Y+mZ=5 and 3X+KY+6Z=10 are parallel then Km-=.....

® 6 @ -20

® 9 @ -18
1_-3_m . ,_._ — : —-
3-_.K..6..K 9 ,m=2 . mK=-18

Q(6) If (X; ! Xi 1) is singular matrix then X=
® -3 @ +3

® 3 @ 9

X?-1=8 - X*=9 . X=13

Q(7) If (X - 2)x "C, = "P, then X=......

® 5 @
@ 6 @ 3n

(X-2)=6 .. X=8

Q(8) A sphere of center (2,-1,-2) and radius 3units placed on the
plane 2X+6Y-3Z+K=0 then K=_.. .

@ 13 @ 14

® 16 @ 17
2(2)+6(-=1)-3(-2)+K 4-6+6+K
=3 .. =3 . 4+4K=21 . K=21
J4+36+9 7
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Q) w®+-L -
w

D w @ -1
®@ o0 @ 1

w98+%=w2+i2=w2+w=—1
w w

Q(10) the direction vector of the line L: X-2_Y+2 and Z=4

3 2
® (3,2.9) @ (4,2,3)
® (3,2,0) @ (2,3,4)

(3,2,0)

Q(11) Measure of the angle between the two planes :X+Y-1=0 and
Y+Z-1=0 equals ... °

® 30 @ 45
® 60 @ 75
(1,1,0)¢(0,1,1) l.9=60°

Angle between the normal cos6=

JEr12+0J02+12+12 2
..angle between planes 90° - 60° = 30°

Q(12) The equation of the sphere its center M(1,-2,-5)
and touch the XY plane .....

D Xx-12+(Y+2P+(zZ+57 =1 @ (X-12+(Y+2P+(Z+572 =4

® X-12+(Y+2P+(z+52=25 @D (X-12+(Y+2P+(Z-5? =25
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|Q(13) Find the Cartesian equation of the plane
(X,Y,Z)=(2,3,5)+1:1(-1,3,4) +1,(6,1,-2) where t; and t, are parameters

(-1,3,4), (6,1,-2) are the direction vectors of two lines in the plane
To get the normal to this plane

i j K

~1 3 4|=-10i+22j-19K

6 1 -2

-~ (X,Y,Z)¢(-10,22,-19)=(2,3,5)e (- 10,22,-19)
10X - 22Y +19Z = 49

IQ(14) Find the measure of the angle between the two straight lines :

= (2,_1,3)"' tl(_ 250!2) and a2 X= 1 Y3 . Z—+35

d, =(-202) ,d,=(03-3)

d, ed, (-2,,0,2)¢(0,3,-3) _1
IIdIIxIIdII Je2r+0t+28Jor+ 3+ (3¢ 2

.a_ 11 _ Ao
. 0=cos” 2—60

cos 0 =

IQ(15) If 35, 21 , 7 are the coefficient of three consecutive terms

in the expansion (1+ X)" find the value of n and the order
of these terms

T

r+2

LetthetermsareT ,T

r+1

coof , n-r+1_ 1 21 _ 3

coofT. ~ . x?=ﬁ=§—>5n—8r+5=0
coofl,,, _n—(r+10)+1 1_7 _1 _
coofT,,, 1 1" 21-3 > 3n-4r-1=0

n=7,r=5
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IQ(16) Solve the following system of linear equations using the
inverse matrix where X+Y-Z=1 , 2X-Y+2Z=3 , 3X+2Y-4Z=1

X 0 2 1)1 1
Y=%14 ~1 —4|3|=|1
Z 7 1 -3,\1 1
IQ(17) A
In the opposite fiqure: ABC is an equilateral triangle A
AD=4cm , DB=2cm find CD « CB o
& %
S pl2.v3)
o
cD=D-C=(2,/3)-(-3,0)=(5,V3) < ' %
E:B )B—C (3,0)-(- 3,0):(6,0) (_go) cmV (390)
(6,0)=30

IQ(18) A sphere of centre (1,2,1) touches the plane
X+Y+Z=1 find the equation of the sphere

Radius of the sphere is the perpendicular length from the centre
To the plane
+2+1-1]

 flri+1 3

Equation of the sphere
(X1 +(Y-2+(Zz-1"=3
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IQ(19) without expanding the determinant prove that

a+b+2 a b
1 2a +b +1 b = 2(a+b+1)
1 a a+2b+1
C,+C,+Cy
2a+2b+2 a b 1 a b
2a+2b+2 2a+b+1 b |[=(a+2b+2)1 2a+b+1 b
2a+2b+21 a a+2b+1 1 a a+2b+1
1 a b

=2(a+b+1)0 a+b+1 0 |=2(a+b+1)’
0o 0o a+b+1

IQ(20) If Z= sin%+icos% find the cubic roots of (zf

Z=cos70° +isin70°

Z=cos70°-isin70° ..Z=cos—70° +isin—70°

(2)7 =cos—70°x9 +isin—70° x9 = cos— 630° +isin- 630°
=c0s90° +isin90°

'/- cos +21Tr+isin90°+2Tl'l'

3 3
When r=0 Z, =cos 30° +isin30° e
5
When r=1 Z, =cos150° +isin150° e’

When r=-1 Z, = cos-90° +isin—90° e?







