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Class 11 Maths: Complete Formula Sheet

All 14 NCERT chapters - CBSE syllabus 2026-27 - NCERT textbook (Reprint 2026-27)

How to use this sheet. Plain boxes cover the topics tested in the annual exam. Boxes marked % Formative only cover topics
that are still in the CBSE 2026-27 syllabus but are assessed only formatively (class activities, not the annual exam). They are
included so the sheet is complete, and because many of them come back in Class 12 and JEE. In the trigonometry formulas, n

stands for any integer (n € Z).
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BASICS

e Empty set: ¢ = { }; n(A4) = number of elements of
a finite set A

e A C Bifeveryelementof Aisin B

¢ A=B < ACBandBCA

e oC Aand A C Aforeveryset A

e NCZCQCR, TcCR (irrationals), QNT = ¢

OPERATIONS

e AUB={z:z<c Aorz € B}

e ANB={z:z € Aandz € B}, disjointif AN
B=y

e A-B={z:xcA, z¢B}=ANnP

e Complement A'=U—-A={zcU:xz ¢ A}

e A— B, AN B, B — A are pairwise disjoint and
their unionis AU B

COMPLEMENT LAWS

e AUA' =U, AnA' =9

e De Morgan: (AUB) =A'NnB', (ANB) =A"U
B/

e Double complement: (4') = A

o V=U, U =9
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INTERVALS (SUBSETS OF R, a < b)

Open: (a,b) = {z:a < z < b}
Closed: [a,b] = {z:a < z < b}
[a,b) ={z:a<z<b} (a,b]={z:a<z<b}
Length of each interval = b — a

LAWS OF UNION AND INTERSECTION

e Commutative: AUB=BUA, ANB=BNA

e Associative: (AUB)UC = AU (BUC), same for
N

o Identity: AUp=A, ANU=A

e |dempotent AUA=A4, AnNA=A

e lawof U:UUA=U; pNA=yp

e Distributive: AN(BUC) = (ANB)U(ANC),
AU(BNC)=(AUB)N(AUC)

i % FORMATIVE ONLY: COUNTING WITH UNION
i AND INTERSECTION

-« n(AUB) = n(4) + n(B) - n(4N B)
e IfANB =¢:n(AUB) =n(A) + n(B)

e n(AUBUC)=n(A)+n(B)+n(C)—n(AN
B)—n(BNC)—n(ANC)+n(ANBNC)
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2 Relations and Functions

CARTESIAN PRODUCT RELATIONS

e (a,b)=(z,y) <= a=zandb=y e Arelation R from A to B is a subset of A x B
e AxB=1{(a,b):ac A, be B} e Domain = set of first elements; range = set of
e n(4) =p, n(B) =q=n(Ax B) =pq second elements; codomain = B

e Axgp=y;ingeneral AxB#BxA * Range C codomain

e RxR={(z,9):z,yc R}, RxRxR = e Number of relations from A to B = 24

{(z,y,2) : z,y,z € R}

FUNCTIONS ALGEBRA OF REAL FUNCTIONS (z € X)
e f:A— Bisarelation in which every z € A has e (f£9)(z) = f(z) £ g(x)
exactly one image f(z) € B * (f9)(@) = f(@) g(a); (kf)(@) =k f(a)
e A = domain, B = codomain, range = set of images f flz
ion: doma g (D=L w40
e Real function: domain and range are subsets of R g 9(z)
STANDARD REAL FUNCTIONS
Function Rule Domain Range
Identity flz) ==z R R
Constant f(z)=c R {c}
Polynomial ay+ a1z + -+ azx” R depends on f
| /() . |
Rational m, f, g polynomials {z: g(z) # 0} dependson f,g
x, >0
Modulus |z| = { R [0, 00)
—z, <0
fl, x>0 2|
Signum 0, z=0 <= i # 0) R {-1,0,1}
-1, <0
Greatest integer [z] = greatest integer < z R Z
Exponential a®,a>0,a#1 R (0,00)
Logarithmic log,z,a>0,a#1 (0,00) R
Examples: [2.7] = 2, [-2.7] = =3, [5] = 5.
LAWS OF LOGARITHMS (m,n > 0) % FORMATIVE ONLY: COMPOSITION
] loga(mn) = loga m + loga n L4 (f o g)(l’) = f(g(ZL‘)), defined when the range of g

lies in the domain of f

* log, m_ log, m —log,n
n e Ingeneral fog#gof

e log, m* = klog, m
1
® log,z = lzzzz; log,a=1,log,1=0

o %% —gforz >0
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3 Trigonometric Functions

ANGLE MEASURE
e Arclength: I = r6 (0 in radians)

DEFINITIONS AND IDENTITIES
1 1 1

® cSsCTr=-—,5S = ——, cotx =
. ™ sin tanx
e Radian measure = —— x degree measure sin COS T
180 e tanz = , cotx = —
180 . Ccos T sin
e Degree measure = — x radian measure . 9 2
T e sin“x+cosx =1
e lrad ~ 57°16"; 1° ~ 0.01746 rad; 7 rad = 180° e 1 tan?z =seclizx
Degree 30° 45° 60° 90° 180° 270° 360° e 1+cot’z=csc’x
Radian % % % g . 377r o NCERT writes csc z as cosec z.
VALUES OF STANDARD ANGLES
oz ; ; ™ - 2n
sin 0 1 = 3 1 0 -1 0
cos 1 3 % i 0 -1 0 1
tan 0 % 1 V3 not defined 0 not defined 0
SIGNS BY QUADRANT DOMAIN AND RANGE
| 1l ] v Function Domain Range
sin, cosec + + - - sin, cos R [-1,1]
cos, sec + - - + tan,sec R —{(2n+1)5} tan:R;sec:R—(—1,1)
tan, cot + - + 2 cot, cosec R — {n7} cot: R; cosec: R — (—1,1)
Memory aid: All, Sin, Tan, Cos are positive in quadrants |, 11, 11l sinz =0 < z=nm cosz=0 < == (2n+ 1)3
V. Period: sin, cos, sec, cosec = 2m; tan, cot = .
ALLIED ANGLES
-z & = g F @ T—T T+ x 2T — x 2nmw + x
sin —sinzx cosT cos T sinz —sinx —sinx sinz
COS COoS T Sil’l T — sin x — COS T — COS T COS T COS T
tan —tanz cotx —cotx —tanz tanz —tanz tanz
SUM AND DIFFERENCE MULTIPLE ANGLES
e sin(z +y) =sinzcosy + coszsiny o sin%r — 2sinzcosy — —202RT
® cos(z +y) = coszcosy — sinzsiny \ \ 1+tanzx
e cos2x =cos“x —sin“xz =2cos“x — 1
e cos(z —y) =coszcosy +sinzsiny 1 tan’z
tanzx + tany o cos2z=1—2sin’z = —————
o tan(zty)=——— 1+ tan“x
1 Ftanztany 2tanz
cot x cot 1 e tan2s = ———
° cot(zxty)= CRTCRYT 1—tan’z

coty £ cotzx
tan formulas need none of z,y, x 4+ y to be an odd multiple
of 7, cot formulas need none to be a multiple of 7.
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e sin3z = 3sinz —4sin’z

e cos3z =4cos®z —3cosx

3tanz — tan®z
1—3tan’z

e 2sin®z=1—cos2z, 2cos’z = 1+ cos2z

e tandzr =

Free CBSE study kit
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SUM TO PRODUCT

° cosa:+cosy:2cos$+ycos$;y
o cosm—cosyz—Zsinm_Fysin:%
® sinz +siny = 2sinx+ycos%
° sinx—siny:2cosw+ysinwgy

% FORMATIVE ONLY: GENERAL SOLUTIONS (n € Z)

studyos.co.in

PRODUCT TO SUM

® 2coszcosy = cos(z +y) + cos(z — y)
e —2sinzsiny = cos(z + y) — cos(z — y)
e 2sinzcosy = sin(z + y) + sin(z — y)

® 2coszsiny = sin(z +y) — sin(z — y)

o sinz =0= z =nm, cosxzoém:(Zn—l—l)g; tanz =0=z =nw

e sinz =siny =z =nr+ (—1)"y; cosz =cosy =z =2nw+y; tanz =tany = x =nw +y

4 Complex Numbers and Quadratic Equations

BASICS

e i=+-1i=-1

e z=a+ib Re(z) =a, Im(z) =0

e g+ib=c+id < a=candb=d

o Powers of i (k € Z): i%* =1, i#+1 =4, §4%+2 =
_1, k8 —

e J/—a=iy/afora>0

e ,/ay/b = +/abis false when a, b are both negative

IDENTITIES (ANY COMPLEX 2, 23)
o (21t 2)2 =22 42220+ 23
o (21t 20) =20 £32229 + 32122 £ 23

o 22— 22=(21+z)(21 — 22)

ARGAND PLANE

® 2z =z + iy is the point P(z,y); x-axis = real axis, y-
axis = imaginary axis

® |z| = OP, the distance of P from the origin

e z =1z — iy is the point (z, —y), the mirror image of
P in the real axis
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ALGEBRA (21 = a + ib, 25 = c + id)
o z1+2zo=(atc)+i(btd)

* 2122 = (ac — bd) + i(ad + bc)
z1 _ (ac+bd) +i(bc — ad) ;

° 0
22 c? +d? » 2 F
e verseiz = — % ;b __ %
’ Ca+ib a?+b2 a?+b? |22
MODULUS AND CONJUGATE
* [2[=Va®+b?, Z=a—1ib
o zz=|z?
z 2
o |nz| = |allnl |=| = a1l (22 #0)
|22
® ZiZy=Z1%, 21 L2 =721 % 2 (ﬂ) = ’i_l
22 22

% FORMATIVE ONLY: POLAR FORM AND

QUADRATICS

e z=r(cosf+isinf), where r = |z| = /22 + 92,
0 =argz

e Principal argument: —7 < 6 <7

e ar’?+brx+c=0withD =0 —4ac<0: z =
—b+ivi4ac — b2

2a
e Fundamental theorem of algebra: a polynomial

equation of degree n has n roots
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5 Linear Inequalities
RULES FOR SOLVING NUMBER LINE AND INTERVAL FORM
e The same number may be added to or subtracted e x < aorz > a:open (hollow) circle at a
from both sides e ¢ <aorz > a:dark (filled) circle at a
e Multiplying or dividing both sides by a positive e x<a < z€(—00,a) r<a < z€
number keeps the sign (—00, 4
e Multiplying or dividing both sides by a negative e z>a z € (a,00); z>a < z € [a, 00)

number reverses the signia < b= —a > —b

a<z<b <= z€(a,b
e Solutions = all values of = that make the inequality

true

% FORMATIVE ONLY: TWO VARIABLES (GRAPHICAL)

e ax + by < c(or >): draw ax + by = c as a dotted line; for < or > draw it as a solid line
e Test a point not on the line (e.g. (0, 0)); shade the half-plane where the inequality holds
e For a system, the solution region is the common (overlapping) shaded region

6 Permutations and Combinations

COUNTING AND FACTORIALS PERMUTATIONS (ARRANGEMENTS)
e Fundamental principle: if one event can occur in m o "p. — n! 3 0<r<n
ways and then another in n ways, both occur in that (n—r)!

e "P,=nl "Py=1

e With repetition allowed: n”

order in m x n ways

e nl=1Xx2x3x---xXn
e nl=nx(mn—1) 0=1 e n objects with p; alike of one kind, p, of another, ...,

!
pi, of a kth kind: ———
p1!pal- - p!
COMBINATIONS (SELECTIONS) PROPERTIES OF "C,
!
cog— " gcr<n . nC, =G,
rl(n—r)!

o "C,="Cy,=>a=borat+b=n

o "P.="C, xr!
r ° nCr +nCr71 — n+1CT

e "Cy="C,=1"Ci=n

7 Binomial Theorem

BINOMIAL THEOREM (POSITIVE INTEGER n)
n
(a + b)n _ nCO a® + ncl anflb_|_ nC2 an72b2 4ot nCn71 abn71 + nCn = chk anfkbk
k=0
e There are n + 1 terms; in every term the powers of a and b add up to n

e The coefficients "C}, are the binomial coefficients
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SPECIAL CASES

n

o (a—b"=> (-1)"Cra" "
k=0
e (1+z)"="Co+"Ciz + "Coz® + --- +"Cpz"
(] (1—:8)" :”CO—"Cla:+”sz2—---+
(~1)""Cpa”
o "Cy+"Cy+ e+ "Cp =2

% FORMATIVE ONLY: GENERAL AND MIDDLE TERMS

e General term of (a + )™ T,41 ="Cra™ " b"

 neven: one middle term, the (% + 1)th term

* n odd: two middle terms, the (2)th and (2£2)th terms

studyos.co.in

PASCAL'S TRIANGLE

n=20 1

n=1 11
n=2 1T 21
n=3 13 31
n=4 146 41
n=>5 1510 10 5 1

Each entry is the sum of the two entries above it (that is
nCr +710T = n+lcr).

8 Sequences and Series

A.P. (RECALL FROM CLASS 10) AND A.M.
e nthterm:a, =a+ (n—1)d

e S, = g 2a+ (n—1)d] = g(a—i—l), [ = last term
e AM.ofaandb: A = a—2|—b
e n A.M.s between a and b: common difference d =
b—a
n—+1

GEOMETRIC MEAN
e G.M. of positive a,b: G = +/ab (so a,G,bis a G.P.)

by
o 1 G.M.s between a and b: r = (5) ,and G, =

ark

e Three numbersin AP:.a —d, a, a+d.InG.P.: 4 a, ar

)

% FORMATIVE ONLY: SPECIAL SUMS

n

GEOMETRIC PROGRESSION

. . a
e a,ar,ar?,...with common ratio r = —-1
Qg
e nthterm:a, = ar™ !
a(r™—1) a(l-—17")
° S = — ]_
"1 = "7
e Ifr=15,=na
a

Infinite G.P,, |r| < 1. S =
1—r

A.M. AND G.M. RELATION

e For positive a,b: A > G, ie. = +b > v/ab

2

_ 2

e A—_G= M
e Numbers with AM. A and G.M. G are the roots of

22 — 24z +G?*=0,ie. A+ A2 - G2

; equality only whena = b

2
k=1

B
Il

1
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Zk_n(n+1) " kQZn(n+1)(2n+1) zn:k3 [n(n+1)]2
6



https://www.studyos.co.in/class/11/mathematics/formulas

StudyOS | Class 11 Maths | Formula Sheet

studyos.co.in

9 Straight Lines

RECALL: COORDINATE GEOMETRY
e Distance: PQ = \/(z2 — z1)2 + (y2 — y1)2

mxs + Ny

e Section formula (ratio m : n, internal): (

m-+mn

m-+n

2 2

, T2t ngl); mid-point: <x1 to oyt y2)

. 1 . , el
e Area of triangle: 5 |z1(y2 — y3) + z2(ys — y1) + x3(y1 — y2)|; the points are collinear if this is 0

SLOPE
e m=tana, a # 90° (a = inclination with the
positive x-axis)
PN Y2 — Y1
T2 — I1
e Horizontal line: m = 0; vertical line: slope not
defined

e Parallel: m; = my; perpendicular: myms, = —1

’xl#x2

e A B,C collinear <= slope AB = slope BC

FORMS OF THE EQUATION OF A LINE
Form
Horizontal, distance a from x-axis
Vertical, distance b from y-axis
Point-slope, through (zg, yo)
Two-point
Slope-intercept (y-intercept c)
Slope m, x-intercept d

Intercept form

DISTANCES
e Point (z1,y1) to line Az + By + C = 0:
g |Azy + By, + C|

VA | B

e Between parallel lines Az + By + C; = 0 and
Az + By +Cy =0:
g 16 =G
VA | B?
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ANGLE BETWEEN TWO LINES

mz — 1y
tanf = |—

, 1 0
F— + mimy #

This gives the acute angle 6; the obtuse angle is 180° — 6.

Equation
y=aory=—a
x=borx=—-b

Y — Yo =m(z — x)

Yo — Y1
(z

9 — 1

Yy-—n= — 1)
y=mzx-+c

y=m(z —d)

% FORMATIVE ONLY: GENERAL AND NORMAL
FORM

General equation: Az + By + C = 0 (4, B not
both 0)

A
Slope = B (B # 0); x-intercept = —% (A#0);

y-intercept = —% (B #0)

Parallel to it: Az + By + k = 0; perpendicular to it:
Br—Ay+k=0

Normal form: z cosw + ysinw = p (p =
perpendicular distance from origin, w = angle of
the perpendicular with the positive x-axis)
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10 Conic Sections

SECTIONS OF A CONE CIRCLE

a = semi-vertical angle of the cone, 8 = angle between the e Centre (h, k), radius r: (z — h)2 +(y— k)2 =2

cutting plane and the axis. e Centre at origin: 22 + y* = r2

e Plane r?ot through vertex: 8 = 90°: circle; a < 8 < o 22+ y?+ 29z + 2fy + ¢ = 0: centre (—g, — f),
90°: ellipse; B = a: parabola; 0 < 8 < a: hyperbola radius /g2 + F% — ¢

e Plane through vertex (degenerate): a < 5 < 90°: a
point; 8 = a: a straight line; 0 < 8 < a: a pair of
intersecting lines

PARABOLA (VERTEX AT ORIGIN, a > 0)

Equation y? = dax y? = —dax z? = day z? = —4day
Opens right left upward downward
Focus (a,0) (—a,0) (0,a) (0, —a)

Directrix T =—a T=a y=—a y=a

Axis X-axis X-axis y-axis y-axis
Latus rectum length 4a; for y* = 4ax its ends are (a, +-2a)

Definition: every point is equidistant from the focus and the directrix.

ELLIPSE AND HYPERBOLA

Ellipse Hyperbola
Definition sum of distances from foci = 2a difference of distances from foci = 2a
2 2 2 2
Foci on x-axis %+z—2:1(a>b) %f%zl
. . 22 P y: 22
Foci on y-axis ﬁ+_2:1(a>b) g_b?::l
Relation E=a>-b AE=a®+1
Foci (£¢,0) or (0, £c) (£e,0) or (0, £¢)
Vertices (%a,0) or (0, +a) (£a,0) or (0, £a)
Axes major = 2a, minor = 2b transverse = 2a, conjugate = 2b
Eccentricity e = = 0<ex<l1 e>1
a
2 2
Latus rectum & &
a a

In both curves, a is always the distance from the centre to a vertex. Ellipse: if e — 0, it approaches a circle.
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11 Introduction to Three Dimensional Geometry

AXES, PLANES AND POINTS SIGNS IN THE OCTANTS
e Three mutually perpendicular axes; coordinate Octant I o m v V VI VI Vvm
planes XY, YZ, ZX divide space into 8 octants .\ . | 4 .
. R _ -
e In P(z,y,2): z,y, z are the distances from the YZ,
ZX and XY planes y B I PR 0 - -
e On x-axis (z,0,0); y-axis (0, y, 0); z-axis (0,0, z) Z 1AL | T | T - -
e In XY-plane (z,y,0); YZ-plane (0, y, z); ZX-plane
(z,0,2)
DISTANCE FORMULA % FORMATIVE ONLY: SECTION FORMULA
PQ = \/(902 —z1)? + (Y2 —91)? + (22 — 21)? e Internal, ratio m : n:
e Distance from origin: OP = /z? + y? + 22 mTy Ny My +nyr me +nza
m+n ' m+n ' m+n
mxo —nxr1 MYy —NYir Mz — Nz
e External: , ,
m-—n m-—n m—n
e Mid-point: 2y mz, P yQ, Als
2 2 2
e Centroid:
($1+$2+$3 1+ Y2+ Y3 21+Z2+Z3>
3 ’ 3 ’ 3

12 Limits and Derivatives

LIMITS: BASICS ALGEBRA OF LIMITS
e lim, ,, f(x) exists <= LHL = lim,_,, f(z) equals e lim[f(z) £+ g(z)] = lim f(z) £ lim g(z)
RHL = lim, 4+ f(2) e lim[f(z)g(z)] = lim f(z) - lim g(x)
o lningHa f(z) and f(a) may differ (one may exist . lim f(z) _ 11.m f(a:) i im g(z) 0
without the other) g(z) lim g(z)
e Polynomial: lim,_,, f(z) = f(a) o lim[k f(z)] = klim f(z)
) it << . _
e Rational: lim, ., 9(z) _ g(a) if h(a) £ 0 o S:andW|ch theor?m if f <g<handlim f
h(z)  h(a) limh =1, thenlimg =1
STANDARD LIMITS
limm —a =na*! lim amr =1 liml_ﬂzo hmtanx =1
rz—a T — Q z—0 X z—0 x z—0 P
r—1 1 1 r—1
lim < =1 lim M =1 ling = =log.a
z—0 x z—0 x z—0 x
z in radians. Useful: lim,_.q sn; e %. The exponential and logarithmic limits are listed in the CBSE 2026-27 syllabus.
47
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DERIVATIVE: DEFINITION RULES OF DIFFERENTIATION
h - I !
e Atapoint: f/(a) = limy, . M ° (utv) =v=xv
: . e Product: (uv) = uv'v + uv’
e First principle: . , ,
d flz+h) — f(z) e Quotient: (E) _ uv—uv v#0
—f(z) = f'(z) = lim v v
dz h—0 h

e (ku)' = ku/; derivative of a constant = 0
e f'(a) = slope of the tangent to y = f(z) at

(a, f(a)) = rate of change of f ata

STANDARD DERIVATIVES

f(z) z" c sinx cos tanx cotx secx cscz

f'(z) nz" 0 cosx —sinz sec’ z —cscz secz tan —cscxcotx

. d
Polynomial: T (a,,,m”' + a1 x" o agz ao) = na,z" ! + (n—1)a,_1z" 24 iida
T

CENTRAL TENDENCY (RECALL) RANGE AND MEAN DEVIATION
e Mean: 7 — 2T, for frequencies z — > fizi N — e Range = maximum value — minimum value
n N > |z —al
S fi e Ungrouped, about a: M.D.(a) = &—
n
e Step deviation: u; = i ; A, z=A+ ij\:fu’ X h e M.D.(z) = M M.D.(M) = Zlz= M|
: . . (il ) p: — F
e Median (ungrouped, sorted): n odd: ("T)th value; e Grouped: M.D.(z) = Y filzi — Z|
n even: mean of the 2th and (% + 1)th values 5 fN v
. ¥ _c e Grouped: M.D.(M) = 2 filzi = M|
¢ Median (grouped): M =1+ -2 X h N
f For continuous data, z; is the mid-point of each class.

[ = lower limit of the median class, C' = cumulative frequency
before it, f = its frequency, h = class width.

VARIANCE AND SD: UNGROUPED DATA VARIANCE AND SD: FREQUENCY DISTRIBUTIONS
1 1 1 1
o ot =—3(zi—2) o=/~ (z —z) © ot = X filei—2) o= \/NZfi(wi - z)?
2 1
e Equivalent: 02 = L (z)? ¢ o= N\/NZfﬂ? — (X fiz)®
n

SHORTCUT (STEP-DEVIATION) METHOD

r; — A 2 h2 2 2 h 2
Yi = Zh 0" =1 NZfiyi_<Zfiyi) 0= NZfiyff(Zfiyi)
A = assumed mean, h = class width. Adding a constant to every value does not change o; multiplying every value by k multiplies
o by |k|.
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14 Probability

EVENTS (S = SAMPLE SPACE) AXIOMATIC PROBABILITY
Event Set e P(E)>0foreveryevent E; P(S)=1
Impossible / sure 0/ S e E, F mutually exclusive = P(EUF) = P(E) +
3 P(F)

notA §*= 54 e Foroutcomes w;: 0 < P(w;) <1, Y P(w;) =1,
AorB AUB P(A) = Ew,.eA P(w;)

Aand B ANB e P(p)=0, 0<P(A) <1

A but not B A-B=ANnB e Equally likely outcomes: P(A) = %

n

e Mutually exclusive: AN B = ¢

e Exhaustive: By U Ey U---U E, = §; mutually
exclusive and exhaustive if also E; N E; = ¢ for

i 7]

RULES

Addition rule: P(AUB) = P(A) + P(B) — P(AN B),i.e. P(Aor B) = P(A) + P(B) — P(A and B)
Mutually exclusive: P(AU B) = P(A) + P(B)

Complement: P(not A) = P(A') =1 — P(A)

P(Abut not B) = P(A— B) = P(A) — P(ANB)

Mutually exclusive and exhaustive E\, ..., E,: P(E;) + P(Ey)+---+ P(E,) =1

Three events: P(AUBUC) = P(A)+ P(B)+ P(C) - P(ANB)—-P(BNC)—P(ANC)+P(ANnBNC)

% FORMATIVE ONLY: RANDOM EXPERIMENTS

e Random experiment: more than one possible outcome, and the outcome cannot be predicted in advance.
Sample space S = set of all possible outcomes; each element is a sample point.
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