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The general term (nth term) of the arithmetic sequence

R | The function V (h) is called the variation function of f at X = X 1
is [Tn=a+(n—l)d]wherenis the order of the term. UIES V(h):f(xl+}v1)r—f(xl) }

If (T,) is an arithmetic sequence whose first term is (a) and the common difference is (d)

» then the general form of the arithmetic sequence is [(a sa+dsra+2dra+3d i}

To find the order of the term whose value is X » we put[ T,=X
To find the order of the first term whose value is less than a given value X 5 we put ﬁn < Xj

To find the order of the first term whose value is greater than a given value X » we put [T;JF

=
To find the order of the first positive term in an arithmetic sequence s we put | T, >0 |

)

To find the order of the first negative term in an arithmetic sequence » we put T, <0

‘ h X, +h)—f (X)) _ Ay f&Xy)-1(x)
A(h)=%= fe 1"": fx, the average rate of change = X_—ml_

The rate of change of the function f at X | ={‘iﬂ% A(h)= lPim w
pler 50

If the sum of three numbers in an arithmetic sequence is given » it is better to put them
in the form (a—d >a »a+d)

If the sum of four numbers in an arithmetic sequence is given » it is better to put them
in the form (a—3d sa-dsa+dsa+3d)

sl

If f (X) = a where a is a real number » then f xX)=0

If f (X) = X" where n €ER s then f (X)=n X" !

If f and g are two differentiable functions with respect to X and y = f (X) x g (X)
d ~ N
sthen 3= £ (%) x g 00 +2 00 x ] (0

ie. % =The first x derivative of the second + the second x derivative of the first

If 2 » b and ¢ are three consecutive terms of an arithmetic sequence » then the middle term
b equals the arithmetic mean of the two other terms aand ¢ ie.b= 44C or2b=a+c

If Ty » T, are two terms of d (the common difference of
) : . T,-T
an arithmetic sequence where X #Y . c.quence) = ;_ xx
then : =
iea=_"s"Ts _20-11 _ 4
6-3 =8

The sum of (n) terms of an arithmetic sequence 5 o {
in terms of its first term (a) and last term ({) isS, =+ [a+{]

If f and g are two differentiable functions with respect to

Xandy={;((—gwhereg(xﬂ=0 sthen :
dy _g(0xF0-f(O%xgX

™ 2
ax (e )

dy _ (denominator X derivative of numerator) — (numerator x derivative of denominator)

ie. = 5
(denominator)

Chain rule dy: = dy > el
S t——— d X dz d X

The sum of (n) terms of an arithmetic sequence in terms
of its first term (a) and its common difference (d) is:S,==[2a+@-1)d]

Sn_Sn— 1 =Tn S10-S89=Tyo

The general term (nth term) of the geometric sequence

If (T,) is a geometric sequence whose first term is (a) and its common ratio is (r) » then its
general term is in the form m where n is the order of the term.

the value of any term in it
" the value of the preceding term directly

The general form of the geometric sequence

Puttingn=152 53 - in the previous general term we get the general form of

the geometric sequence s that is : | (a ya m

r (the common ratio of the geometric

Ify= [f (X)]" where f is differentiable function with respect to X

»n EIR, then f:;é =n [f ()C)]""I x £7(X)

i.e. Derivative of : (bracket)" = n (bracket)" ~ ! x derivative of what inside the bracket

= . R o
Ity =m) » then (l g’c D | = £7(X) = A €.9)
¢ 29 £ 0 24 £ GO
" dy s < 1 o X o -
i.e. S ™ B % he root x derivative of what inside the root.

If T, »T, are two terms of
x7 7y X-y T; 5
a geometric sequence sthen I =g

The difference between two squares : 1 —r’= (1-r)(1+1)
The difference between two cubes : 1 —r>=(1—1) (1 +1+ r?)
The sum of two cubes : 1 +r3:(1 +1) (1 —r+r2)
l+r2+rf=(0-r+r) A +r+rd

if a » b and ¢ arc three successive terms of a geometric sequence » then b is known as

c
the geometric mean between the two numbers a and ¢ where : = = 5

ie.b’=acsthenb=zxYac

The arithmetic mean between two different positive real numbers is greater than their
geometric mean.

Finding the sum of n terms of a geometric series in terms of its first
term (a) and common ratio (r) :

_a(l-r"
Sn—-—(ITz sr# 1

Finding the sum of n terms of a geometric series in terms of its first
term (a) and last term (l)

Sn=—a]_¢ sT# 1

The slope of the straight line whose equation : a X + by + ¢ =0

= coefficient of X
coeffic >f

The slope of the straight line = tan 8

where () is the measure of the positive angle which the straight line makes with the
positive direction of the X-axis

The slope of the X-axis = the slope of any horizontal straight line (parallel to X-axis) = zero

N 1
The slope of the y-axis = the slope of any vertical straight line (parallel to y-axis) = ~—
(undefined)

L, and L, are two straight lines of slopes m |, and m, respectively » then
(DL, /ILye>m = m,
2L, LL, e m, Xmy=-1

The equation of the straight line

Sivenapoimonit(x, »¥,) and the slope (m) is y-y=mX-X,)

sin (A + B) = sin A cos B + cos A sin B
s sin (A — B) =sin Acos B —cos A sin B

cos (A + B) =cos Acos B —sin Asin B

scos (A —B)=cos Acos B+ sin AsinB

tan A + tan B tan A —tan B
tan(A+B) = ——m8M8M8M8M — =" =2
( ) 1 -tan A tan B >tan (A-B) 1 +tan Atan B
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The factorial of a positive integer n is written as | n_and equals the product of all the
positive integers which are less than or equal to n

i.e.[]l=n(n—])(n-2)----><3><2x]]

and the number of factors of the factorial = n factors

[0=[1=150; ifln =1sthenn=0orn=1

The factorial of a number can be written in terms of another number less than the

original one i.e.|n =n|n-1=n(n-1)|n-2 = where n EZ*

sin2A=2sinAcos A

cos 2 A =cos?A—sin? A
= 2cos’A-1
= 1-2sin’A

2tan A

" 5 s where tan A is defined stan? A = 1
—tan"A

tan 2A =

The number of permutations of n different objects taking r at a time is denoted by the
symbol "P, where :
D, =n@m-D@-2)..m-r+1)wherel<r=<n,n »"P EZ*

|"Py=ln_|

5,

["Py=1

Arrangement of n objects in one row

The number of ways to arrange n objects in one row = |n_

Remember that
o The area of the triangle = % its base length x the corresponding height

¢ The area of the triangle = % the product of two side lengths x sine of the included angle

between them., |

[ Heron's formula to find area of a triangle )

Leta s band c be the side lengths of the triangle ABC »and 2 P be the perimeter of the triangle
je.2P=a+b+cthen The area of the triagnle ABC =P (P-a)(P-b){(P-c)

If the radius length of the inscribed circle of a triangle = »
the area of the trianlge = A and the perimeter of the triangle =2 P > then | r= %

Arrangement of n objects on a circle

The number of ways to arrange n objects on a circle = [n -1

eIfn,r&EN,r=<n,then:
nPr_ IE

E h-r
(3)ncn=nC0=] ,ncl=n

(1) "C,=

2 “Cr = “Cm[ "reducing law"

C)) If“Cx="Cy sthen: X=yorX+y=n

Ify:cos)Cﬂhen%:—sinx
Ify =sin X athcn%:cosx

Ify =tan X ameng%:scczx

(l)jsinxdx=—cosx+c
(2) I cos XdX =sin X+ C | where C is an arbitrary constant.

{J)IseCZde=tanx+C

() [sin@x+b)dx=-Lcos@x+b)+C
(Z)Jcos (axX+ b)dx:%sin (@aX+b)+C where C is an arbitrary constant.

3 [sec? @ x+bydx=Ltan (a X +b) + €

If the number of sides of a gcometrical figure = n sides

, then the number of all line segments that represented in the figure = "C,

, -+ the diagonal of the geometrical figure is the line segment joining between
2 non-consecutive vertices

. The number of the diagonals of the geometrical figure
= the number of all line segments — the number of sides in the figure ="C, —n

The number of diagonals of the triangle = >C, —3 =0
» the number of diagonals of the quadrilateral = 4C2 -4=2
» the number of diagonals of the pentagon = 5C2 -5=5

s the number of diagonals of the hexagon = 6C2 -6=9

) .
cos” 0 +sin” 0 =1
1 +cot? 0 =csc? 0

1+tan® 0 =sec’ @

a b c

Inany AABC: — = = =9r
sin A sin B sin C
— e U
|ln_;f,';‘4~lf
1 any triangle ABC :
a2=b2+c?-2bccosA msAAL"%;‘"
< 0C
b B
b2=c2+a’-2cacos B cosB=Sta b
2ca
a 22
c?=a’+b%-2abcosC cosC=4 +b ¢
2ab
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Angwer the following :

2
1 I X 13 X d4X = e
3 2

(@)X +3 G IxTe3xee ©xT43xee  @FGE

2 |The solution set of the equation ' C = e 2y 18 s
(a)3 (b)-3 (c)£3 (d)6

3 |The sum of the first term and fourth term in a decreasing geometric sequence = 70
The sum of the second and third terms = 60 s find the sum of infinite terms starting
from its first term.

4 |Ifasbscsd e are positive numbers forming a geometric sequence »then the geometric
mean of these terms is ........c..
(a)e (bj\fabc:de (c)-¢ (d)-Yabcde

5 |The area of the triangle whose side lengths are 5 56 s 7 cm. equals ............... cm?
(2)316 (b)6Y6 (©)15 (d) 105

6 |If (X »7 »y) form an arithmetic sequence and (X +2 55 » y — 6) form a geometric
sequence sthen y = X = e
(2)3 (b)8 (c) 11 (d) 14,

7 Isin 75° sin 75° = cos 75° €08 75° = weevvvveenis

3 .

(@7 (b) -12: (@] (d) zero

8 |If A and B are two acute angles and tan A = % stan B = ﬁ sthen A+ B =
(a)30° (b) 60° (c)45° (d)75°

9 [If S, is the sum of the first n terms from an arithmetic sequence and S,, = 3 S
then S, :S =-
(a)4 (b)6 (c)8 (d) 10

10 IThe number of ways that 5 students can sit on 7 seats in one row equals ..............

Ol (b)s ©7Pg @'Cy
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11

The arithmetic sequence whose sixth term = 20 and the ratio between the fourth term

and tenth term equals 4 : 7 s then the sum of the first fifteen terms started from its third

(a) 360 (b) 380 (c)400 (d) 420
12 Ifsin X +cos X=Y2 sthensin2 X = vvreeee
1 {E
(a)1 (b) 5 (c) — (d) zero
2
13 |If the average rate of change in f equals 2.4 when X changes from 4 to 4.2 , then the
variation in f= oo
(a)0.32 (b)0.48 (c)3.6 (d)7.2
14 |The geometric sequence whose first term is a and its common ratio r is decreasing if ...............
(a)ax>05-1<r<0 (b)ax>0,0<r<1
(c)a<0,-1<r<0 (d)a<0,0<r<l
15 Ify:tﬂHXBthBH%;’c—:' ..............
@14y M1-y ©1+y (d1-y
xX%2+2X, Xsl
16 |The function f: f (X0) = IS vrevrrvareines atx =
4X-1 » X=>1
(a) continuous but not differentiable. (b) continuous and differentiable
(c) not continuous and not differentiable  (d) not continuous but differentiable
17 |In the opposite figure : (=
ABC is aright-angled triangle at B y ° §
s prove that : X + y =45° ¢ Sem. Diem B
18 |Ifln+1=30|n=1>sthenn=-reeees
()5 (b) 6 (c)29 (d) 30
19 |If"*'C__ =36and P, =120, find |3n - 4x
50 IFX%2+y*=942 Xy »then e
(@)- 1 o1 (22 ()22
a)= y-X X+y
21 J(ZX—S)de= ............... e

@x2-5%°  OLex-5" © ﬁ x?-5%" (@5 @X-5)
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22

23

24

25

26

The slope of the tangent to the curve y =3 X2+ 2 X+ 1 at X = 2 equals oo

(@) 5 (b) 8 (c) 14 (d) 17

f£(3-220=3 X+ 1 sthen f (7)= wurmn

(a) - 12 (b) -2 (c) 6 (d) 42

> 56 - 16 .

Ifsin(A+B)= L (A-B)= a3 sthen sin Acos B = «evveevvnns

) 4 1 =)

W13 0) 73 © 13 973

If 5 geometric means are inserted between a and b ythen the third mean is ..o
1.4 ab 41

(4) a5 b DR ©1ab (d) a5 b3

The n™ term of an arithmetic sequence = m? and the m™ term = n” » then the common

difference of the sequence d = v

27 | The number of terms of the geometric sequence (5 5 10 520 5 ..... s 1280) equals «+--vsoveree
terms.
(a) 8 (b) 7 (c) 10 (d)9
28 Ifb:a ,thenln__.l‘=. ..............
(a)a-1 (b)na (c)n+a [d)%
29 _[ms BX+1DdX=asin(3X+1)+csthena= e
()3 (b) % (© 1 @ 5
30 |The first term of a geometric sequence equals the sum of the next infinite terms » then the
common ratio of this sequence equals ..............
(a) 0.5 (b) 0.333 (c) 0.25 (d) 0.666
31 |Find the equation of the tangent to the curve of the function f : f (X) = xi l
at the point (0 » 1) which lies on it.
32

The first term of an arithmetic sequence =5 T | =T +3 »then the fifth term = --oocooooeee

(a) 12 (b) 20 (c) 17 (d) 19
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I )} 2 |w

3
'I'] +T4='.1'0

a+ar =70
sall+r’)=70 )
LN T3+T3=60

.‘.ar+:1:rz=50 soar(l +r) =60 (2)
From (1) +(2) :

_ a0+’ _ g

“ar(ler) 60
a4 (I —r+r0)
ar (L
6(I—r+r:)=?r
L 6ri=13r+6=0
SA(2r=3)(3r-2)=0

=]

50 ;« (refused because the sequence is decreasing)

gy )
or r=%
From (1) a= Lo 7=
t+(3)
"B I — 54‘|62
® l-r =2
3

s o |5 o [6]o | |(b>
11

g @ | o |®[10]@ (d)

16 |(b)
17
stan X = % y tany= %— = —é—
Stan(X+y)= X eny
I -tan Xtany
_dd
| - -é— x -,:-
S X+ y=45°

18 {;]}
19
n+l _n+l
Cn-l_ C2—3ﬁ
|'|+I.P
2 e — - =7
—E-—Eﬁ o FZ—?E—QIE—PZ
Sn+l=9 sn=8
o *P_=120=6 x5 x4 =P
3 3
LX=6

~Ba-d4x=|24-24=0=]

20 |(b) 21 |(b) 22 |id) 23 |ic)
24 |(b) 25 |ic) 26 |(c) 27 |lid)
28 |id) 29 |t 30 lia)
31

F )=y > - f 0=

' X+l N '[J::+1]|2

. The slope of tangent at the point (U » 1) equals— 1

. The equation of tangent at the point (0 + 1) is:
y-1__
X0 !

fe.X+vy=|

32 |
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