THE SCHRAM ACADEMY

FORMULAE SHEET — CLASS 12

INSTRUCTIONS TO BE FOLLOWED

Students should learn and practice the formulae without looking at the
formulae sheet for the chapters

1. VECTOR ALGEBRA and THREE DIMENSIONAL
GEOMETRY by 21/03/2020

2. PROBABILITY, TRIGONOMETRY and INVERSE
TRIGONOMETRIC FUNCTIONS by 24/03/2020

3. MATRICES, DETERMINANTS and RELATIONS &
FUNCTIONS by 27/03/2020

4. DIFFERENTIATION and INTEGRATION by 31/03/2020



FORMULAE — CLASS 12

MATRICES

1. A+B =B+A
2. (A+B)+C = A+(B+C)

3. 0 is the additive identity

4. -A| sthe additive inverse of A.

5. Amxn, Bnxi then ABmx

6. (AB)C=A(BC)

7. A(B+C)=AB+AC

8. IA=AI=A

9. (A) =A

10. (KA)'=KA" where K is a constant.
11. (A+B)'=A'+B"

12. (AB)'=B'A’

13. If A'=Athen A is symmetric

14. If A'=- Athen A is skew symmetric
15. A+A' is symmetric

16. A - A" is skew symmetric

17. A=~ (A+A) + —~ (A-A)

18. If AB = BA = | then A is the inverse of B (or) B is inverse of A

19. (AB)1=BA™"
20. |kA| = k"|A|, where n is the order of matrix A

INVERSE TRIGONOMETRIC FUNCTIONS
: sin'l(ix) = coseclx , -1<x<1

. cos'l(i) =seclx, -1<x<1

. tan‘l(i) =cotlx,x>0

.sin}(-x) = -sin"x, xe[-1,1]

.tan’(-x) = -tanx , xeR

. cosec}(-x) = -cosecix , |x| =1

. c0s}(-x) =n-cos*x, x€[1,1]

~N o ok W N

8. sec}(-x) = m-sec’x, |x| =1
9. cot’}(-x) = n-cotx , XER
10. sinx + cosx :g , X€[-1,1]

11. tanx +cotx :g , XER

12. cosecx + secx = E x| =1

) xy <1
) xy> —1
;) Ix <1

13. tan'x + tan'ly = tan" (1 >

14. tan'’x — tanly = tan" (1+

15. 2tan"x = sin- ( Tz
16. 2tan "Ix = cos (+—i2) , X=0

17. 2tan’ix = tan’ ( x) -I<x< 1

TRIGONOMETRY

. sin(A+B) = sin A cos B +cos A sin B

.Sin(A-B) =sin A cos B—-cos AsinB

. Cos(A+B) = cos A cos B —sin Asin B
cos(A-B) =cos A cos B +sin Asin B

1
2
3
4,
5.sin C+sin D =2 sin ( )COS (CZD)
6
7
8
9.

. sinC-sinD = 2cos( )sm (CZD)

. cos C+cos D =2 cos ( )cos (C D)

2
. cos C- cos D = -2 sin (C;D)sm (CZD)

2tanA
1+tanZA

sin2A = 2sinAcosA (or)
10. cos2A = cos?A — sin?A
= 2c0s?A-1 (or) 1-2sin?A (or)

1-tan2A

1+tan?A



_  2tanA
11. tan2A = 1—tanZa

1-cosA

2
_1+cosA

T2

12. 2sin*A = 1-c0s2A & 23in2(%) = 1-cosA = sinz(%) =
13. 2c0s*A = 1+C0s2A & Zcosz(%) = 1+C0SA = cosz(A—z)

14. sin3A = 3sinA — 4 sin®A
. 3, _ (3sinA-sin3A)
SIN°A= —

15. cos3A = 4 cos®A — 3cosA

c0Ss3A + 3cosA
4
3tanA—tan3A

1-3tan?A

cosA=
16. tan3A=

17. cos(A+B) +cos (A-B) = 2cosAcosB
18. cos(A+B) - cos (A-B) = -2sinAsinB

19. sin(A+B) + sin (A-B) = 2sinAcosB
20. sin(A+B) - sin (A-B) = 2cosAsinB

tanA+tanB
21. tan(A+B) = ——— 2%
1-tanAtanB
tanA—-tanB
22. tan(A-B) = —— "~
1+tanAtanB
tAcotB—1
23. COt(A+B) = —————
cotA+cotB
tAcotB+1
24. cot(A-B) = —2—"—
cotA—cotB

Note :- sin(-x) = -sinx
c0s(-X) = cosX
tan(-x) = -tanx

25. 1+sin2x = (Sinx+cosx)?

. 1-
26.sin> = + [—2=
2 2
27 cOS x _ + 14+cosx
2 2
X sinx
28. tan 2 1+cosx

1+tanx
29. tan( =+x) =
4 1-tanx
1-tanx
30.tan(=-x) =
4 1+tanx

SOLVING TRIGONOMETRIC EQUATIONS
1. sinx=0 then x = n
2. cosx = 0 then x = (2n+1)§

3.tanx =0thenx =nx

4. sin x=sin y then x = nt+(-1)"y
5.cosx=cosythenx=2nmT +vy

6. tanx=tany then x=nm +y

Note:- y is the least principal value, nez

TRIGONOMETRIC IDENTITIES
1. sin®x+cos?x = 1

2. sec’x-tan’x = 1

3.cosec?x — cot?x =1
DETERMINANTS

X y1 1
X, Yo 1

x3 y3 1
Note: Area is a positive quantity but when area is given, take both

positive and negative values of the determinants for the calculation

2. If |A| =0, A is called singular matrix

If |JA| # 0, A'is called non - singular matrix
3.|AB|=|A||B]
4. A(adjA) = (adjA)A = Al
5. (adjA) = |AI™?
6. adj(AB) = (adjB) (adjA)
7. adj(AD = (adjA)"
8. adj(adjA) = |AI"2A
9.Al= ﬁ (adjA)

10. (AhH1=A

1.Area of triangle = 12




11. (AB)t =B Al
12. (AT)-l = (A-l)T

13. If A is non singular matrix then |A™? | = ﬁ 15 & (tanlx) =
T dx B

14. Matrix method of solving system of equations is X = A'B,
provided |A| #0
Note: If |A| = 0 then calculate (adjA)B 17. % (cosecx) =

2 (cosx) = ——
14. = (cos™x) = —

1+x2
d -1 _ -1

16. = (cot™x) = 0

-1

- - - - - - X x2_1
(1) If (adjA)B= 0 then the system of equations is inconsistent d A 1
. ; ) ) . . 18. —(sec™X) = ==
(i) If (adjA)B = 0 then it has either infinitely many solutions or no dx xvx©-1
solution
1.log (ab) =loga+log b LIMITS
2.1og (=) =log a—log b 1. im*~—= =na™!
b x-a X—a
3.log(a®) =b log a
1 .
4.10gpa =15 2.lim &% =1
a x—0
DIFFERENTIATION
da n — n-1 3. lim taﬂ =1
1.&(x)—nx s Tx
2. L (ax+b)" = n(ax+b)"L.a
o 4. lim &1 =1
3. % () =¢* Tx50 X
da
4. — (@) =a*log.a
ax ) =¥ l0ge 5.t 8L — 1
_ bl
5. a (lOgeX) = ;
a — . oa*-1  _
6. (logyx) oas 6. lim —— = logea
d . _
7. + (sinx) = cos X .
d . i -
8. = (cosx) = -sinx 7. il_f’g . 1
a = spc2
9. dXd(tanx) secx - — L
10. —— (cosecx) = - cosec X cot X x>0 ox
d —
11. 5 (secx) = sec x tan x 9. Left derivative at a point x = ¢
12. % (cot x) = -cosec?x }liné f(C—h_); f(c)

i - _1 — 1
13. . (sin X)_—W



10. Right derivative at a point x=c
mf(c +h) — f(c)

h—0 h

Note : for a function f(x) to be differentiable at a point x=c is left hand

derivative = right hand derivative

APPLICATION OF DERIVATIVES

1. Area of square = x? , Perimeter of a square = 4x

2. area of rectangle = xy , Perimeter of a rectangle =2(x+y)

. 1 . .
3. area of a trapezium = 5 X Sum of parallel sides x Perpendicular

distance between them
4. area of circle =mr? cirumferences of o le =2 «r
5.

CSA TSA Volume
Cylinder 2mrh 2mr(h+r) nr’h
Cone mrl mr(1+r) éanh
Sphere 41rr? - 4
ETLT
hemisphere 2mr? 3mr? %7”3

6. Volume of parallelepiped = xyz , S.A of parallelopiped = 2(xy+yz+zx)

7. Volume of cube = x®, S.A of cube =6x?

8. Area of equilateral triangle =

INTEGRATION

n+1

n _.X
1 [x dx=—

2. [ dx =x+cC

+C

3. [sinx dx =-cosx + ¢

4. [ cosx dx = sinx +c

B(side)?

5. [ sec?x dx =tanx + ¢

6. [ secx tanx dx =sec X + ¢

7. [ cosec?x dx=-cotx+c

8. [ cosecx cotx dx = - cosecx + ¢
9. [eXdx=eX+¢C

X

10. [ a* dx—lga+C

11.fﬁdx:sm1x+c
12. f%dx =cosx +c
13.[1:2dx:tan‘1x+c
14.f1+2dx cot!x + ¢
15.fﬁdx:sec‘lx+c

_1 — _1
16. [ ——= dx = cosec™x + ¢
17. [ tanx dx = log |secx| + ¢ (or) —log |cosx| +C
18. flogxdx u=logx  [dv=[dx
1
du==-dx v=Xx
X
Jlogxdx =xlogx - [ x. i dx
~ [logx dx = xlogx - x+c
19. [ cotx dx =log [sinx| + ¢
20. [ secx dx = log [secx + tanx| + ¢
=log [tan(Z + )| + ¢
21. [ cosecx dx = log |cosecx - cotx| + ¢
= log |tan(§)| +c

22f2+2—ltan‘1f+c
23fa2 xz_za og|==|+¢
2| e az-m ol g l+e

25. [ === =log |x+VaZ +x2 | +c

26.fﬁ=sin' (Z)+C



d
27. fﬁ: |0g |X+Vx2 — a? | +C

28. [VaZ + xZdx = m+—log|x+m| +c

x
2
29. f\/az—xzdx—zx\/ x2+75|n' (;)+c
30. [ VaZ — a2 dx = 2 VxZ — a2 - Llog|x+VaZ — a|+c

31. [ eX[f(x) +f '(X)] dx = e*f(x)+c
32. Integration as a limit of sum

INIOLS lim h [f(2) + f(a+h) + f(a+2h) +... f [a+(n-1)h]

b_
where h = Ta

Note: (i) X(n—1) =

- n(n 1)

(@30 =17 :—"(” DED (i) gn — 1)° = 22

33. [ e™cosbx dx= [acosbx + bsinbx]

a? b2
34. [ e®sinbx dx= — 5= [asinbx - bcosbx]

Note : sum to G.P

n1_ a@m™-1)
r-1

atart...... +ar

PROPERTIES OF DEFINITE INTEGRRALS

(i) J, f)dx= [ f(a—x) dx

(i) [ f(x) dx = [ f(a+b — x) dx

(i) [ £ () dx= [ £ () dx+ [ f(2a — x) dx

(iv) [ f () dx =2 [* f(x) dx if f(2a — x) =f(x)

() [ f(x) dx = 0f f(2a - x) =-f(x)

(vi) [ F(x) dx=2 [ f(x) dx, if f isan even function
=0, if fis an odd function

(vii) 7 F () dx = [ f () dx + [T F(x) dx
(viii) [277 Foo) dx =[7 F(£) dt

VECTOR ALGEBRA
1. If ¥ = ai+ bj+ ck then a,b,c are called Direction ratios and
_ a
I (COSO() " VaZ+bZ+c?
m(cosp) = __b
VaZ+b2tc?
_ C - - -
n(cosy) = TS are direction cosines.

2. 1f OA= x,i+ y,j+ 2,k
0B= x, 0+ y,j+ z,k then Dr’s of AB = (p- %1, Y2 — V1, 20 — 271 )

3. If d = a,i+ byj+ c,k then magnitude of dis | d | = Jalz + by % + 2

|:u

4. Unit vector in the direction of adisa = |

QU

Unit vector 1€ to d = +ﬁ

-

5.1f @, b are two vectors then @ . b = | a || b |cosé and
dxb=|d||b|sind7 where 7 is a unit vector perpendicular to the
plane containing a and b.

(S

ax

6. Unit vector perpendicular to two vectors a & bisf=

S

| @ x

Ql
|

-

7. Projection of @on b=

)

Ql
>l

Projection of bon d=

dl
8. Area of AABC = E | AB x AC|
= % | BC x BA|
= | CA x CB|
9. Area of 9" with @ , b as adjacent sides = | @ x B|
10. Area of [19™ with d1 , d as diagonals = % | d_{ X Z|
11. Area of a triangle with positive vectors of vertices of AB,Casd , b , ¢
is ;1|(71x5)+(13><€)+(_c’x&)|

Two vectors d and b collinear vector then @ = +A b



12. Angle between two vectors @, b

4( @b
9:cosl( = )
|a ||b|

f=sin? ('I%I;l') (This will give only acute angles).
PROPERTIES
1. If two vectors @ & b are perpendicular then @’ . b=0
2. If two vectors @ & b are parallel or collinear, @’ x b=0

3.a.b=b.d

Q

>
[yl
11
1
—~
Sl
>
Qu
N N

Q
1
]|
)
11
D)

—

T | @ |>+|b2+2a.b
@ —bl*=|a |>*b2-2@.b
@ +Db) (@ —b)=|a|?-|bJ*=a’b?
| @ +b+¢2=|@ |2+ |b2+|C |>+2(@.b+b .2 +C.Q)
SCALAR TRIPLE PRODUCT
13.(@xb)c (o a.(bxc) =[@ b ¢]

LSS
NoQy
I

= b1 b2 b3
1 C (3

14.1f[@ b ¢]=0thena ,b ,c are coplanar

15.[@ b ¢]=[b ¢ a]=[¢ @ b]

16. Volume of parallelopiped with a”, b, are three adjacent sides

=|[@b ]

17. Direction ratios of line joining (x4, y1, z1) and (x5, y,, z,) IS
(x2- X1, Y2 — Y1, 22 — 21)

18. Vector equation of a line is 7 = @ +A b where @ = x, 1 + y,J +z,k is
the position vector of the point through which the line passes and b is

a lI¥" vector to the line
19. Cartesian equation of a line is

X=X1 _ Y=Y1 _ Z—Z1

a b C

where (x4, y1, z;) is the point through which the line passes
and (a, b, ¢) are dr’s of the 11* vector to the line.

20. Angle between two lines with D.r’s (a4, by, ¢;) and (a,, by, ;) is

ajaz+ b1b2+ C1C2

0 =cos?

Ja12+ b12+C12 \/a22+ b22+C22

(i) Iflines are Lr,a;a, + bib, + cic, =0

. . a b c
(i) If linesarellel, 2=—==-2
az b, C2

21. Vector equation of line passing through 2 points with P.V’'Sa’, b
is 7 =a+A(b-@)
22. Cartesian equation of line passing through 2 points (x1,y1,21)

. XTXq YY1 Z—Z1
and X2,¥2,22 ) IS = =
( Y2 ) X2—=X1 Y2=Y1

Z2—2Z1

23.1f F1=d1+A b1
- a7 , by. by
T2 = d2+A by then angle between them is 6 = cos™ (| T?l| |172'|)
1 2

24. Shortest distance between skew lines (vector form)
(az—a;).(b1 X by)
b1 X by

r=di+Ab1, 7= d2 + uby is

Note: If two lines are intersecting then (a, — a; ). (b_l)X b_z)) =0

25. Shortest distance between II*' lines 7 =a; + A b, 7 =a, + u b
(@z-a;)X b
||
26. Shortest distance between skew lines (Cartesian form)

X2=X1 Y2=YV1 Z2—Z1
a; by €1
az b, C2

V(bicz —byc1)?+(craz —c2a1)?+ (arbz—azbp)?

27. Equation of plane passing through @’ and Lrto 7’ is
r.m =a.n (vector form)
A(x — x1) + b(y — y;) + ¢(z — z;) = 0 (Cartesian form)
28. Eqgn of plane in normal form
Vector from:- 7. i =d where 7 is a unit normal from origin,
d is theLr distance from the origin.
Cartesian form:- Ix + my + nz =d where 1,m,n are D.c’s of i



29. Equation of plane passing through three points
Vector from:- (7-@).{(b - @) x (- d@)}=0

X=X Y=V1 Z—Z
Cartesian form:-|X2 —X1 Y2 = Y1 Z2 —Z1|=0

X3 —X1 Y3—V1 23— 73

30. Condition for two lines 71 =d1+Ab> to be coplanar

Vector from:- (@ - @; ). ( by x b, ) =0

Xo—=X1 Y2—=V1 22— 73
Cartesian form:- | @1 by ci |=0

a; b, C2

31. Plane passing through the intersection of two planes :- 7. n; =d1
and 7.m, =d; is :- Vector from:- 7 .(n; +An, )= di+Ad:
Cartesian form:- (A;X + Byy + C;z —d1) + A (A,X + Byy + €,z — d2)=0
32. Angle between two planes :-

ni.ny

Vector from:- cosO =

|71 | [nz]

Note :- If n;.n, =0 then planes areLr. If n; = An, then planes are II°!

Cartesian form:- cosf =

\/A12+ B1%+C4? \/A22+ Bp24C52

Note :- If A;A, + BB, + C;C, =0 then planes are Lr.
If =B

c
=— then planes are ¢
Az By C;

33. Distance of a point from plane 7. N =d

ad.N—-d
Vector from:- |a = |
. . Ax1+By1+C21—D|
Cartesian form: o
Note :- If d is origin then
d
Vector from:- Q
- |IN|
. ) D
Cartesian form: | N T

34. Angle between a line and aplane (7 = @ + Ab ) & (F.w'=d )

. b.n
Sln®= I
|Ib|InI

PROBABILITY

Conditional Probability

P(ANB)

1. P(a/B) =222 P(B) # 0
P(B/A) = P;’zzf) P(A) £ 0

2. Multiplication Theorem
P(ANB) =P(A/B) . P(B)
(or) P(B/A) . P(A)
P(ANBNC)=P(A). P(A/B) . P(C/ANB)
Note: (i) If A and B are Independent then P(ANB) = P(A).P(B)
(i1) If A and B are then P(AUB) = 1- P(A") P(B")
(ii1) If A and B are mutually exclusive then P(AUB) = P(A)+ P(B)

3. If A and B are independent then A and B', B' and A , A'and B' are also
independent.

4. Demorgan’s law:- (AUB)'= A'NB', (ANB)'= A'UB'
Total probability

Let Ei1, E>, E3, ..
experiment. If A is any event associated with sample space S, then

... , En form a partition of the sample space S of an

P(A) = P(A/E}).P(E1) + P(A/E2).P(E2) + ........ +P(A/En ).P(En)

Bayes theorem :-

A/Ei). ]
P(E/A) = ZA/EDPED /I‘f(jf(’f”

Mean of random variable X is E(X) = Y. x;p;
Variance of a random variable X is
o?=Var(X) =E (X?) - [EX)]?

Where E (X?) =Y x;2p; , Note:- S.D =+/variance.



Binomial distribution RELATIONS AND FUNCTIONS

B(n, p) 1. Number of relations in a given set A to set B is 2n(A) x n(B)
P(X =x) =nCx p* ¢"* where x=0,1,....nand p + q =1 2. If n(A) = p and n(B) = q then
Number of functions from A to B = ¢°
Note:- (1) P(x>a)= 1- p(x<a) ' 0 ifp>q
Number of one to one functions =4 ¢! <
P(x=a)= 1- p(x<a) oy JSp=a
. (DT qC. P ifp=
(ii) the word atleast stands for x> a and atmost stands for x < a Number of onto functions = { Or_l( rat ; ffpp < qq
ALGEBRAIC IDENTITIES 3. Number of binary operations on set containing n elements = n™
Number of commutative binary operations containing
(at+b)? = a’+2ab+b? n(n-1)
nelements= n 2
(a-b)? = a°- 2ab+b? 4. 1If A and B are two finite sets and f: A—B then

(i) fis one to one = n(A) < n(B)
(i1) fis on to = n(B) < n(A)
(a+b)3 :a3+b3+3ab(a+b) (111) fis bijective = n(A)=n(B)

a’- b%> = (atb)(a-b)

(a-b)® =a*>-b-3ab(a-b)
a’-b® = (a-b)(a’+ab+b?)
a*+b® = (a+b)(a*-ab+b?)

(atb+c)? = a>+b?+c*+2ab+2bc+2ac



