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' If *Cz =&, Find the value of x. ]

i

Solution

[ " omap .t

|2 |x - 2 |ort

~LA(H-2)212 OR xm4

ottt i ¢ Sttt . b o ot i e ——eeey

{ If|n=720MC,:™C,..=3:5, Find the values of nand r. J

T

Sofution

Step 1; since ?2!}=I32u3x4x516=|i.-.n=5
Step :5ince TC, . TC =313

8-r
A T-r+ 1 Er=35 mmp =

r

. 3r=40.Sr M Br= 4) W r =S

Corollary :

Letx € R*, n€E Z*
Then
{(1+x}"=14+nx+"Cx2+
And

{1-x)"=1-nx +"Cax? +

The general term in the expansion of { x + a )" is Tr1, where :

Tr+1 = ncrar lr-1

Zaky elesmailawy




(a+b)n = a" + navip + "C.a®2? + ...... +|nC,gnrpr |+ o + nAHT + B

The middle term or the middle two terms of
the expansionof (a+ b )

Remember that the numberofterms =n + 1

+If n is even, the number of terms will be odd, and the middle term is: T
2

+If n is odd, the number of terms will be even,

and the two middleterms are: T 449 and T ;43

Sofution

Since Tre1=3C, (x2)? ( 1 ¥y
x

x18 -2r

e Trd-1 - gCr -SCr 118'3'

xl‘
according to the reguired,

0=18-3r mmp 3r=18 mmPp r==6
replacing r by 6, we get : Tr= 9Ce = 84

e e - e e e e R il L ey e = R e A e - L i U 8

Evaluate the coefficient of x%in the expansion of { 2 - x2 ]’]

o

Solution

Since T =53C(2)% (-x?)
5 Tea (-1)75C (25 x2
according to the required,
weput2r=68&sor=3
replacing v by 3, we get :
T«=-5C3(2)2x! mmp T,=-40x®
Therefore the required coefficient is { - 40 )
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If Ts = 112, T4 = 448 and Ts = 1120 in the expansion of (a + b )",
find the value of n.

Sofution

.. T4 n-3+1
. - X
T3 3

Ts _n-'tl-i-1x ]
T4 4 a

() & (ti) b - = 2

-2 n-3

6n-18=5n-10 mmPp n=3

- Lt S wn v = aar bt ral At s cn e - - ey sy m sty et el Yo s el v e s - -“‘

* Put the complex number z = -1 +J3_ ) in the trigonometric fnrm.’
SOfutiOﬂ r= ﬁ‘ (.1)2 +al 3 2=2
1

‘i

Sincecos b= - T and sing = T

And Since cos 8 is negative and sin 8 is positive,

thevefore 8 lies in the second quadrant,

thevefore §=180"-60'= 120" = 23_" rad

z in the trigonomatric form = 2 (cos 120° + i sin 120°)

% S
=2(¢0s —+isin —)
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{ Put the complex number z=+1 — -\(? i in the trigonometric forna

—y P Prrp— . —— -

Solution . ‘\I("l}z +{..J3_}2 =2
1

) 3
Sintcecos b= - 2 and sind=- 2

And Since both sin & and cos @ are negative,
therefore 0 lies in the third quadrant.
therefore 8 = 180 + 60'= 240" = %"‘ red

2z in the trigonometric form = 2 (cos 240" + i sin 2407)

4n 1
= 2{cos —+ | sin —)
b ] b |

If z1= n{cos @ +isiné)

2% 1z (cos Bz2+isin B2)
then

2122 = 1972 ( COS (81 + B2) + § sin (01 + 82))

Raising a Complex number to g positive
integer power

If z=r(cos6+isiné)

thent 2*= r (cos n® +isinnd) wheren € 2*

. (cos(81-8)+ i sin (81 — 82))

De Moivre theorem ( without proof )

g+2nmn @+2nmn
{cos B +isin8) =cnsT+isin—

where n takes the values 1,2,... . k-1
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Put the complex numberz=1 - 'J 3 1 in the trigonometric forra

Sofution - .J{_.”z +ﬁ2=2

1 3
Sincecos B = T and sing = T

And Since cos 8 Is positive and sin 8 is negative,

therefore 8 lies in the fourth quadrant.
therefore 8 = 360" + 60°= 300" = 2—““"
Z in the trigonometric form = 2 (cos 300" + i sin 3007)

5n n
= 2{cos —+ | sin —)
-} - |

z=re" is called the exponential form of the complex numberz = x + iy

Put the complex numberz=1 + -J 2 i in its exponential form.

Sofution

N +J3 ‘=2

Sincecos 8= T and siné =

I3
2

And Since both sin & and cos € are positive,

therefore 0 lies in the first quadrant.

therefore 8 =60"= L nd
3 n
z in the exponential form =2 e 3

The sum of the cubic roots of 1 = 0
ie.VT+rw+we=g

The product of the cubic roots of 1 = 1
i.e. w* =1

Sincet1+w+wi=d Therefore 1- T+w=_wi
2- 1+wi=.w
3- we+wix_§

Since 1 xwx wi=x1 1
Therefore 1. ——= oyt
w

1
x- —
wi

3- winm=
d4- Wil oy
5- w3 Imw? wheren € F+

Zaky elesmailawy




1 1
P that: (w4 — ]+ [Wi- —1}=.2
rove that: (w ]+ [w }

Sofution

L3S ={w+w)+ (we-w)it

= (1) +wi- 2wt 4 w?

a+ wh cwiad ]
Prove that : a— * =+ dw = .1

wiz + wh . cwd & dw?
wig s b C+dw

={+wew-2=.2

Sofution

Wimq

LH.S =

_ Viiwia-wt] W S e ]
o LHS = ol =

o LHS = wewinad

am

o —— —— s r— e are— ————

lt_ Prove that - {Z + 7w + 2wWI)[Z + Tw? + 2w) = 25 ]

"

Sofution

Lel Tw=2w + 5w and Tw" = 2w® + Sw?

LHE = (2 « 2w + 2w? + SwW)(Z + 2w + Zw? + 5w7)
Since Z+2w+2wi=0

o £.HL S = [Sw)[5w?) = 25w® =25
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Properties of determinants

. Property Property 2

The valug of a determinant is unchanged if fis rows and columns The sign of a determinant changes if we interchange two rows or
- are exchangad in the same order, two columns.

Properly 3 ?"OP erty 4

If two rows or two columns of a determinant are identical, the Ifthe elements of 2 row or a column of a determinant are
value of the determinant is equal to zero multiplied by any number m, the determinant is multiplied by the

same number m.

]

Property 5 ; Property 6

If the elements of a row or a column of a determinant are zeros, |:  if each of the elements of a row or a column of a determinant is
then the value of the determinant is equal to zero. - multiplied by the cofactor of the corresponding element of
another row or column, the sum of the products is equal to zero.
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Solved problem no. 1 ;

Solution

1 a
A=1|1 b

1 a
0 ab o

0 b-a
a -5

0 0 a+b
0 b-a ath|=-{a+b}b-a) ~A=(a+h){a-h)
1

a -b

Jolved problem no. 2 @1

flf{x-nisafactnrufthe determinant 1 1 x#
A 1 bk

find the value of k.

el

Solution
since (x - 1) is a factor of the determinant, therefore the determinant=0as x=1

1
Fz 403

1
1
1

.k 34k oook=1=00rk=+
1+k
A dAadall Zaky elesmailawy




Sotved problem no. 1

;. Usa Cramar's mathed to find the 5.5. of the aguations:
P x=y m-2and 2x + 3y = 1

Solfution

=[(1x3)+{-1%2)=5,

x=[aﬂx3]-[-1x1]=-5 & A= X=[1u1}.{qxz}=5

x2—— =.18ys= : =1 andse S.8={{-1,1)}

Sobved problem no. 2

{ Use Cramar's mathod to find the 8.8, of the aquations;
x+y+zmd x-y+zmTandx+y-2zmD,

A= |1

Az(24141)={=141=2}28 c=(8+041)=(Dr3=2}28

E\§<
1 -1
N,

Ay=(-2+3+0)-(1+0-6)=6 Az ={0+1+3}-(-3+1+0)=6

=y=z=% =1 andso 8.5={{1,1.1}}
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If two planes have three distinct non-collinear points in commaon , then they coincide .

The angle between two skew lines is the angle between two intersecting linas respectively
parallel to the given skew lines

1. The Right Pyramid :

It is the pyramid whose base is a regular polygon & its altitude {height) passes
through the centre of its base,

Z - The Reqular Pyramid:
It is a trizngular pyramid whose base & faces are all equilateral triangles.

[t a line is parallel to a plane , then it is parallel to every line of intersection of this plane
with the planes containing the given ling .

If a lino is not a subset of a plane is parallel to a line in the plane , then it is parallel to
the plane .

If a plane intersects two parallel planes , then its lines of intersection with these planes
are parallel .

If a ling intersects one of two parallel planes , then it intersct the other .

If two lines are parallel , & centained into two different intersecting planes , then the
two lines are parallel to the line of intersection of the two planes .

If a line is parallel to two intersecting planes . then it 1s parallel to their line of
intersection,

If two intersecting lines are respectively parallel to another two intersecting lines,
then the two planes containing each pair of intersecting lines are parallel .




Iif two straight lines intersect a set of parallel planes , then the lengths of the line
sagments intercepted betwean thase planas are proportional.

| A line Is said to be perpendicular to a plane if it is parpendicular to every line in
the plane.

If a line is perpendicular to two intersacting lines at their point of intersectlon,
then it is perpendicular {o their plane.

*‘i If a line is perpendicular to two intersecting lines , then it is perpendicular to their
plane .

:fi:t All perpendiculars to a line at a point on it lie in a unique plane .

*é There iz one and only one plane perpendicular to a line at a point on it.

e,
4’ If two lines are perpendicular to a plane , they are parallel to each other.

% If a line is perpendicular to two planes , then the two planes are parallel .

The angle between a line and a plane is tha angle between any line segment of the line
and its projection on the plane.

If a line inclined to a plane is perpendicular to a lins in the plane , then its projection on
the plane is parpendicular to the line in the plane.

If the projection of a line inclined to a plane is parpendicular to a line in the plans,
then the inclined line is perpendicular to tha lina in the plane.

A dihedral angle

iﬂ convex figure bounded by half-planes X and Y smanating from one straight line
AB 2 XY,




The plane angle of a dihedral angle

is the angle formed by the lines of intersection of the two planes with a plane

perpendicular to its edges.

Two planes X and Y are perpendicular to one another if any of the resulting 4 dihedral

angles is a right angle.

If a line is perpendicular {o a plane , then every plane containing this line is
perpendicular to this plane.

If a line ¢contained in one of two perpendicular planes is perpendicular to their line of
intersection , then this line is perpendicular to the other plane .

if two planes are individually perpendicular to a 3rd plane, then their line of

intersection is perpendicular to the 3rd plane .

The angle between two skew lines is the angle between two intersecting lines respectively
parallel to the given skew lines
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1. X & Y are two intersecting planes at AB .
Draw CD in X such that CD Iy,
Draw EF in Y such that EF I X.

— & &=

Prove that: (I )CD // EF ( IT ) AB I/l the plane EFDC .

Solution

i ¥ i ] L. >

Since cn C X and CD /I Y, therefore cn I AB . (1)
—y i
Since EF — Y and EF /I X, therefore EF i AB ...(2)
—— —

From (1) & (2) we deduce that CD //EF (R.T.P.1)

—3 — —y

Since EF I/ AB and EF C plane EFDC

—3

Therefore AB // the plane EFDC

Iy thee givean figurae, MABC is a trfiangular pyrarmuilad.
> W E FE arcdravwn o MA K K MEB 2 MO respoctively
such that MIX - XA — MY @ vYB = MZ - ZC =1 3 .

1= Frowa that pplane 2X™WZ i/ plane AABC |
Z-1IFf point P is dravwmn on BC and n P
is dravwn to cut ¥Z at L . proveae thhat AF = 4 XL .

in A MAB :
MX

MY
Since — =—— Therefore XY Il AB
XA YB
similarly : YZ//BC
Since XY and YZ plane XYZ, AB and BC plane ABC
Therefore plane XYZ // plane ABC ( R.T.P.1)
Since plane XYZ // plane ABC, XL C plane XYZ,
AP C plane ABC Therefore XL // AP
in A MAP :
MX XL

Since X_LI/E’ Therefore = -
MA AB

Therefore AP=4 XL (R.T.P.2)
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In the given figure, CAB and DAB are two triangles drawn in two different planes .
L, M, K, N are the mid-points of CA ! CB ; DA ‘ DB respectively.

Prove that : C

i) LM/ KN X
ii) AB // plane LMNK

In the given figure, AB is a diameter of a circle :
C is a pointon arc AB .
Draw ‘ﬁ perpendicular to the plane of the circle.

— — D
since AB is a diameter , therefore BCLAC ()

— —
& since AD L the plane of the circle , therefore AD L any line in
the plane of the circle. A
— =
asaresult:BCLAD  (IT)

From (I )& (II)
we conclude that BC L any line in the plane ACD

which impliesBC L CD (Q.E.D).

In the given figure, let the dimensions of the cuboid I,w
and h and let the length of its diagonal d.

Prove thatd?2 =12 + w2 + h?




Since DC L both BC and CE ,

therefore DC L plane ABCD

Therefore DC L AC

InAACD right angled at C, d* = AC? + h? weee [ ]
Butin AABC right angled at B, AC2 = | + w?

by substitutionin ( 7 ) we get d? = I? + w? + h?

In any regular pyramid of edge length | and height h.
prove that 21> = 3h?

Solution

Since ABC is equilateral A 'JS_

Therefﬂe CD = CBsin60® =1|
Since CD is a median in A ABC
Therefore CN=_2 cp=_2 (V3

3 3 2
2

Therefore (CN)? = 3

2

In the right angled triangle A VNC, right angled at N,
(VC)? = (CN)? + (VN)*
I? 22

iie. 2="37+h? or 3 = h2 or 22 = 3h?

ABCD is a triangular pyramid in which
AB L CD.

Draw AH L CD to cut it at H.

Prove that CD .L AH.

Solution

Since ABLCD & aﬁlﬁ,
Therefore CD L the plane ABH,
as a result CD L AH .




MABC is a triangular pyramid in which & ABC is equilateral with side length 40cm.
AM L plane ABC. AM = 2043 om.E midpoint of BC .

{-Prove that the plane MAE L ABC.

2-Caleulate m(/ M- BC-A|

— — M
Since MA 1l plane ABC & MA < plane MAB J_
Therefure plane. MAE L plane. ABC. 20¥3 Cm
Since AE is the projection of ME on plane. ABC & AE 1 BC
TherefureﬂE L BC Therefare £~ MEA is the plane. angle
of ZM-BC-A,
Since AE = 40 sin 60° Therefore AE = 2043 ¢m

2043

50, tan (.:*’_MEA)-— =1
2043

A

i.e. mZMEA=45°
+—

Orm £ M-BC-A=45°
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