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Class 12 + Informatice Practices (065) - Unit 1 NCERT Ch 2 - CBSE 2026-27

index  values

attributes - indexing, sLicing - head/1ail - opera‘rions

Chapter map (k = asked most often in the board exam)

Libraries, ndarray % Creating a Series % % %
— NumPy, Pandas, Matplotlib list, ndarray, dict, scalar
Pandas Series
Indexing, slicing Y s % Operations, head/tail % %
Labels, positions, Loc, iloc, conditions alignment by index, NaN

Syllabus and weightage

Unit 1 Data Handling using Pandas and Data Visualization carries 25 marks. Series: introduction fo Python Libraries

(Pandas, Ha’rptoﬂib); data structures in Pandas; creation of Series from ndarray, dictionary, scalar value;

mathematicat operations; head() and tait(); setection, indexing and sticing:

| Board paper Items from this chapter

2024 Q10, Q12, @20, Q22

| 2025 Q6, Q9, Q13, @15, Q22(b), Q28(a), Q30(b)
| 2026 Q1, Q14, @15, Q22(a), 28, Q30(a)

— % Exam tip: In output questions, always print the index and value in two columns and end with the dtype line
—— (dtype: int64, float64 if any NaN appears, object for text). Adding two Series matches labels, not

| positions; unmatched Labels give NaN.

In one Line: a Series is a one-dimensional labelled array of values of one type; it is created with
pd.Series(data, index=..) from alist, ndarray, dictionary (keys become the index) or scalar (repeated for
— every label); elements are reached by label (s['b'], s.1loc) or position (s.iloc ), sliced, filttered with

—! conditions and combined with arithmetic that aLigns on the index.
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——tastalbwith- pip install pandas -NemPy-comes-with-iHtmpertwith-the-usuat-abiases:

VHBagay
1.l Python libraries for data %
_ Llibrary Use
— NumPy (Numerical fast ndarray (n-dimensional array) of one data type; mathematical operations on whole
___| Python) arrays

____ Pandas (PANel DAta) data analysis on tabular data: Series (1-D) and DataFrame (2-D); reading/writing CSV,

cl.eaning, grouping

| Matplotiib plotting graphs: line, bar, histogram (Chapter 4)

— import pandas as pd
import numpy as np

Characteristics of Pandas (CBSE 2026) works with tabutar data as Serfes and DataFrames; ouick

Definition . A Series is a one-dimensional array con’rqining a sequence of values of any one data

| type (int, float, string, ..) together with an associated array of labels called its index. If no index is

given, the default index is 0, 1, 2, ... (numeric).

1.2 Creating a Series %% %

— s1 = pd.Series([10, 20, 30]) # from a list
| s2 = pd.Series([10, 20, 30], index=['a','b','c'])

s3 = pd.Series(np.array([1.5, 2.5, 3.5])) # from an ndarray
~ | s4 = pd.Series({'Jan':31, 'Feb':28, 'Mar':31}) # from a dict
— s5 = pd.Series(7, index=['x",'y','z"']) # from a scalar

print(s2); print(s4); print(s5)

— Output
La 1o
‘b 20

Output
— Jan 31
' Feb 28
. Mar 31

; dtype: int64
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. Output
L X 7
Yy 7
L2 7

. dtype: int64

*—pd.Series(np.array([10,20,30,40,50]), index=['A','B','C','D','E"]) yivesa

Empty Series

MT = pd.Series(dtype=float)

print(MT.empty) # True
Naming
s = pd.Series([3, 8, 1], index=['p','q','r'])
s.name = 'Marks' # name of the Series
s.index.name = 'Roll’ # name of the index
—— s.index = ['P', 'Q', 'R'] # change all labels

1.3 Attributes of a Series %%k

| Attribute Gives For s2
| s.index the Labels Index(['a’,b’,c])
| | s.values the data as an ndarray (10 20 30]
[ s.dtype data type int6Yy
B s.shape tuple of size (3.)
|| s.size number of elements 3
| s.ndim number of dimensions 1
| s.empty True if no elements False
s.name, s.index.name names None

rhnngp Size of g DataFrame = rows x columns

1.9 Accessing elements ¥k

_s2['b'] > 20 # by label
s2.loc['b"'] > 20 # label (explicit)
- s2.iloc[1] > 20 # by position
_ s2[['a','c']] # several labels -» Series

Slicing JH*

Slice End point
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by position s[@:2], s.iloc[@:2]
_ bylabel s['a":"'c"], s.loc['a":"c"]

— d = pd.Series([10,20,30,40,50], index=1list('abcde'))

____ print(d[@:3]) # a 10, b 20, c 30
print(d['b':'d"']) # b 20, c 30, d 40

~ print(d[d > 30]) # conditional: d 40, e 50

—— print(d[::-1]) # reversed

excluded (like Lists)

included

VHBagay

head() and tail) %k

. . P~
Co

s = pd.Series(range(1, 11))

s.head() # first 5 rows (default n = 5)
s.head(3) # first 3
—— s.tail(3) # last 3: 7-8, 8»9, 9-10

Q12).

\

X Don't do this: s.head[0:5] is wrong: head is a method, called with round brackets (CBSE 2024

N

rr = pd.Series({'One':1,'Two':2, 'Three':3, 'Seven':7})
—— rr['Four'] = 4 # new label added at the END
rr['One’'] = 10 # existing label: value changed

IS Mathematical operations Jk%*

| [ s2 * 2 # a 20, b 40, c 60 (vectorised)
s2 + 5 # a 15, b 25, c 35

— | a = pd.Series([1,2,3], index=['a','b"','c"])

____ b = pd.Series([10,20,30], index=['b','c','d"])
print(a + b)
print(a.add(b, fill value=9))

_ Output
; a NaN
— b 12.0
i cC 23.0
d NaN

; dtype: float64

I Output
a 1.0
— b  12.0
¢ 23.0
' d 30.0

. dtype: floate4

Operations are done on matching labels; a Label present in only one Series gives NaN (Not a Number), which
turns the dtype into floatél. Methods add(), sub(), mul(), div() accept fill value fto treat

missing values as a number.
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Series vs NumPy ndarray

of the same Leng+h for element-uwise opemﬁons

NCERT exercises (Ch 2, QI-8), solved %%k

Q5. Create: (a) EngAtph, 26 atphabets, defauttindex () Vowets, tabels a, e, 1, o, U, all zero; check if empty

(o) Friends-rom-a dictionary CirstmamerolmooHd Hseries—emmtvecheckcfe - Honthpays-f

import pandas as pd, numpy as np, string
— EngAlph = pd.Series(list(string.ascii_lowercase))

Vowels = pd.Series(@, index=['a','e','i',"'o','u'])

print(Vowels.empty) # False

— Friends = pd.Series({'Amit':12, 'Bela':5, 'Chirag':18,
'Disha':7, 'Esha':21})

MTseries = pd.Series(dtype=object)

print(MTseries.empty) # True
_ MonthDays = pd.Series(np.array([31,28,31,30,31,30,31,31,30,31,30,31]),

index=range(1, 13))

Q6. (a) Set all values of Vouwels to 10 (b) divide them by 2 (c) Vouwels1 =[25638]with labelsa e i o u(d)

Vouels3 = Vouels + Vouels? () subtract, multiply, divide (f) relobel VowelstasAE L QU

Ans.

— Vowels[:] = 10; print(Vowels) # all 10
Vowels = Vowels / 2; print(Vowels) # all 5.0

Vowelsl = pd.Series([2,5,6,3,8], index=['a','e','i",'0"','u'])

~ Vowels3 = Vowels + Vowelsl # 7.0 10.0 11.0 8.0 13.0

_ print(Vowels - Vowelsl) # 3.00.0 -1.0 2.0 -3.0
print(Vowels * Vowelsl) # 10.0 25.0 30.0 15.0 40.0

~ print(Vowels / Vowels1) # 2.5 1.0 0.833 1.667 0.625

— Vowelsl.index = ['A','E','I','0","'U"]

Q%. (a) Dimensions, size and values of the five Series (b) rename MTseries as SeriesEmpty (c) name the

index of MonthDays monthno and of Friends Fname (d) 3rd and 2nd value of Friends, in that order (e)

alphabets e fo p of EngAlph (f) first 10 values (g) last 10 values (h) display MTseries.

Ans.
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for s in [EngAlph, Vowels, Friends, MTseries, MonthDays]:
print(s.ndim, s.size, s.values) # ndim 1; sizes 26 55 0 12

SeriesEmpty = MTseries # (or MTseries.rename(...))
— MonthDays.index.name = ‘monthno’
Friends.index.name = 'Fname'
[ | print(Friends.iloc[[2, 1]]) # Chirag 18, Bela 5
— print(EngAlph[4:16]) # positions 4..15 = e..p
_ print(EngAlph.head(10)) #a..j
print(EngAlph.tail(10)) # qg..z
| print(MTseries) # Series([], dtype: object)

Q8. (a) Months 3 Jrhrough % from Hon’thays (b) Honthays in reverse order.

Ans.
| print(MonthDays.loc[3:7]) # label slice: 3,4,5,6,7 » 31 30 31 30 31
print(MonthDays[::-1]) #12, 11, .. 1

_(MonthDays[2:7] also gives months 3-1 because a plain [ ] slice with integers is positional.)

# elements above the 75th percentile
— s = pd.Series([12, 45, 33, 78, 56, 90, 23])
print(s[s > s.quantile(0.75)]) # 78, 90
# Series from a dictionary and an ndarray
— print(pd.Series({'a":1, 'b':2}))
| print(pd.Series(np.arange(5, 30, 5))) # 5 10 15 20 25

CBSE PYQs 20249-2026 (fully solved) %k

/ A\

— ¢BsE 2025 ~Defauttindex type for a Pandas Series if notexpticitty specified? (A) String (B)

~—
L
(%]
—
N
(@
~—

Al s o\ 0 1
NUmeric (V) bootean

A"; (e) Nl _.E‘,i A4 9
. U, 1, 4, .

¢BSE 2025 Data structure for one-dimensional labelled data in Pandas? (A) Integer (B) Dictionary (C)

Series (D) DataFrame '

—Ans. (C) Series.

¢BSE 2025 Statement to select the element with index points from Series ser: (A)

ser.element(points) (B) ser.select(points) (C) ser[points] (D) ser.show(points) !

Ans. (C) serlpoints].

cese 2025 Which library defines an ndarray? (A) pandas (B) numpy (C) matplotlib (D) scipy !

Ans. (B) numpy.

¢BSE 2026 True or False: In a Pandas Series, the positional index can be a string or an inteqer.

Ans. False. Positional indices are always integers 0, 1, 2...; only labels can be strings.

| cBsE 2026 _Creating a Series from a dictionary: (A) values become indices (B) keys become values (C)

!

keys become the indices (D) default integer indices
Ans. (C) The keys of the dictionary become the index.
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¢BSE 2026 serl[start:end] with positional indices: (A) end included (B) end excluded (C) both
excluded (D) start excluded :

Ans. (B) The element af the end position is excluded.

—— CBSE 2029 Quiput-dd={"'One':1, 'Two':2, 'Three':3,"'Seven':7}; rr=pd.Series(dd);

___rr['Four']=4; print(rr)

Ans. A new label is appended at the end: (iv)

— Output
One 1
| Two 2
— Three 3
_. Seven 7
Four 4

dtype: int64

¢BSsE 2024  Which will NOT show the first five rows of Series S1? (i) S1[0:5] (ii) S1.head() (iii) S1.head(5)

(iv) S1.head[0:5] ]

Ans. (iv): head is a method; head[@:5] raises TypeError.

¢BSE 2024 Correct the errors: import Pandas as pd / stud=

['Name':'Ramya','Class':11, 'House':'Red'] / s=p.Series(s) / print(s) e
Ans.
| import pandas as pd # lower-case pandas
stud = {'Name':'Ramya’, 'Class':11, 'House':'Red'} # { } for a dict
— s = pd.Series(stud) # pd, and stud
_ print(s)
. Output
. Name Ramya
Class 11
| House Red
— dtype: object
¢BSE 2024 Qutput: com=pd.Series([45,12,15,200], index=
2

[ 'mouse’, 'printer', 'webcam', 'keyboard']) / print(com[1:3])

Ans. Positions 1and 2 (3 excluded):

Output
| printer 12
— webcam 15

| dtype: inte4

— CBSE 202$

—Aps—For data = pd.Series([10,20,30,40,50], index=['a','b','c','d','e']):

—positionat-sticing- data[0:3] er data.iloc[@:3] —-a-bre{lendexcluded):tabel-sticing
_data['b':'d"']-e~data.loc['b":'d"' ] -— b, c d(endincluded); conditional data[data >

_30] —d. e
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¢Bse 2025 (a) Rewrite Rohit's code correctly: import pandas / data = [5@, 15, 40] / series

= pd.series(data, Index=['x','y','z"']) / Print(series) .
Ans.
— import pandas as pd # alias pd
data = [50, 15, 40]
| series = pd.Series(data, index=['x', 'y', 'z']) # Series, index
— print(series) # print
cese 2025 (b) Create a Series from an ndarray of 10, 20, 30, 40, 50 with indices A-E. >
Ans.
import pandas as pd
~ import numpy as np
— data = np.array([10, 20, 30, 40, 50]) # or np.arange(10, 60, 10)
_| s = pd.Series(data, index=['A', 'B', 'C', 'D', 'E'])
print(s)
¢Bst 2026 (a) Two characteristics of the Pandas library. 2

Ans. Any two: fabular data structures (Series, DataFrame); easy reading/writing of files such as CSV

and Excel; powerful filtering, sorting, grouping and calculations; easy handling of missinqg data; fast on

large datasets.

___cBse 2026 _(a) Complete: Series from a NumPy array of 'a, b, ‘¢ with indexes first’, 'second, third'. OR

(b) Output of s1=pd.Series([1,2,3],index=['a','b','c']);

s2=pd.Series([4,5,6],index=['b"','c','d"']); print(sl + s2) 2

Ans. (a) import numpy as np; arr = np.array(['a','b','c']); s = pd.Series(arr,

index=['first', 'second', "third']).

(b) Labels are matched; ‘a and 'd are in only one Series:

Output
HE NaN
— b 6.0
|1 € 8.0
d NaN

— dtype: float64

(As printed, the paper's code uses S2 (capital); the board also accepted “NameError” as an answer.)

case 2026 (a) Create and display a Series of days in July, Aug, Sept, Oct (31, 31, 30, 31) with month

names as index.

Ans.

_ import pandas as pd

s = pd.Series([31, 31, 30, 31], index=["'July', 'Aug', 'Sept', 'Oct'])

— # or pd.Series({'July':31, 'Aug':31, 'Sept':30, 'Oct':31})
_ print(s)
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Practice set (answers at the end of the chapter)

A. Fill in the blanks

1. A Seriesisa -dimensional labelled array.

2. The default index of a Series starts at _

3. From a dictionary, the become the index.

4. returns the number of elements of a Series.

5. Label slicing ____ the end label.

6. Missing values are shown as

%. The default number of rows shown by head() is

8. NumPy's array object is called

B, True or False

i i i v Labels
—’l—A—S&ﬂesan—bwe—dutheqie—mde. S Lhel e

2.s.iloc uses labels.

3 ASeriescreated from g scalar needs an index

4 Adding two Series adds by posH‘ion

5. s.shape for 4 elements is (4,).

6. s.empty is True for pd.Series(dtype=int).

3. The size of a Series can be changed by assigning a new Label.

8. d‘rype of a Series with any NaN in in’regers becomes floatél.

. R

ittt o troor s oith atios od-

1

N ~ C . £ T I | -]
Z. LTEaTe U0 Series 01 5 2eros Labeued P, q, r.

—Oufput- pd.Series([1,2,3,4]).tail(2).tolist()

3 Output- pd.Series([5,6,7])[1]

B Loy An vnit mmmns by i doy, AL & A0 "DAN"DP

J. 1IUW Uuvu YUU TIAITIC TTIC TTITIUCA VT o Uos N\NUW

V., JTUTUITICTTT TV JTIUW TG WUJIT T ULWLITICTTITI VT I,
T e I—l\rJl‘ll\‘ TVUT V.

8. Give two attributes of g Series

LO

Quiput: pd.Series([2,4],index=["'a"','b'])*3

10_Which method adds two Series +rpn+in9 miqqing values as 0?

D. Short answer T (2 marks)

1. Create a Series of marks of 4 students with their names as index.

2. Differentiate Loc and iloc for a Series.

3. Write the output: s=pd.Series([10,20,30,40],index=["'w"', 'x",'y","'2"']);

print(s['x':'z"'])

4. Write the output: print(s[s>15]*2) for the same s.
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5. Find and correct errors: import pandas as pd; s=pd.series([1,2],index=
[|a|,lbl,lcl])

6. Create a Series from an ndarray of the first five even numbers.

%. How is a Series different from a list?

8. What happens when two Series with different Labels are added?

fill_value=0)

3. Write the output of s=pd.Series(range(10,60,10)); print(s.head(2));

print(s.tail(2)); print(s[::-2])

F—Long-answer-(S-marks)
T+ & 7

(N Exp'Lain fourwaysof creaﬁng a Series with code and oufput

6. HOTS

1. Why does pd.Series([1,2,3]) + pd.Series([1,2]) contain NaN?

2. For a Series with integer labels 1..5, why is s[1] different from s.iloc[1]?

4 N\
| Case study. A shop stores stock as Stock =

__ | pd.Series({'Pen':120, 'Pencil’':80, 'Eraser':45, 'Sharpener':30}). (i) Display items
| with stock below 50. (ii) Increase all stock by 10. (iii) Add a new item ‘Scale’ with 60. (iv) Display the first

two items.
_ J

Multiple choice: 20 MCQs

4

Dawd C H H
LT Unuaus Jerics 1o,

; ‘ 8. Unmatched tabets in s1+52 give:

. DeTaulT index starts at:

(@)t} e -+ 9. s.ndim for a Series:

3. KReys of a dict passed To Series become: (a) depends (bJ 2 (c) U (d) 7
(a) values (b) dfype (c) name (d) Tndex 10. ndarray belongs fo:

4. Number of elements: (a) pandas (b) numpy (c) matplotlib (d) math
(a) s.shape (b) s.size (c) s.len (d) s.ndim 11. pd.Series(S, index=[1,2,3]) has values:

5. Label slice s['a:'c ] includes: (a) 5 only once (b) error (c) 5,5,5(d) 1, 2, 3
(a)aandb (b)a,bandc(c)bandc (d) onlya 1) check if o Series is empty:

6. Positional access: (a) s.empty (b) s.isempty() (c) len(s)==None (d)
(a) s.loc (b) s.label (c) s.at (d) s.iloc s.none
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13. Output of pd.Series([2,4,6)[1]: 1%. Elements greater than 50:
(@2M®)u(c)1(d) 6 (a) s[s>50] (b) s.filter(50) (c) s.where(50) (d)
14 dtype of pd.Series(Ld, b1): s(-50)
(a) char (b) str (c) object (d) inthl 18._Correct import:
45—+ast-3etements: (a) import Pandas as pd (b) include pandas (c)
(a) s-end(3)-(b) sL-31 (e) sast(3) (d) s4ail(a)using pandas (d) import pandas as pd
76.s.shape for 6 elements: s 2multiplies
first value (d) the size
20-Labels-of a-Seriesare-its:
(a)-dtype(b) values(c) index(d)-name

19 (c) < 1S () - 16 Ca) 17 (a) < 13 (d) - 19 (b) - 20 (c)

e
ason 6/

(a) Both A and R true, R explains A. (b) Both true, R does not explain A. (c) A true, R false. (d) A false, R true.

1. A: s['a":'c'] includes the value at 'c’. R: Label-based slicing includes the end label.

2. A: pd.Series([1,2]) + pd.Series([1,2,3]) has a NaN. R: Series arithmetic aligns on index Labels.

3. A: A Series can store values of many Jrypes in one element. R: A Series is Two-dimensional.

4. A: Crea’ring a Series from a scalar needs an index. R: The scalar is repea’red for each index Label.

5. A: s.head[0:3] shows 3 rows. R: head() is a method.

6. A: The size of a Series is the number of elements. R: s.ndim is 1 for a Series.

Key: TCa)~ 2 ()~ 3 () -4 (a) - 5S(d) 6 W)

Answers to the practice set

At on

[

2703 keys 4. size S inctudes 6. NaN- T 58 ndarray

L

4
I

—H
-

e
I

-

L e /£ 3 T/ [ O | [ g T
1T J. 0. . T XU TIEW LUDCL UUUus direLeinernt )y o. 1

oo
N
T
o

| 'Roll' A s.tail(4) 3 NotaNumber8 size index (also values dtype shape) 9 a6 b41210_add(...,

€-4-import pandas as pd-2-pd.Series(@, index=['p','q','r']) 36413415 s.index.name =

fill value=0)

D2. loc uses labels (end included in slices); iloc uses inteqer positions (end excluded). P3. x 20, y 30, 2 40. P4. x 40, y

60,2 80.D5. pd.Series([1,2], index=['a','b']) (Series with capital S; 2 values need 2 labels). Dé.

pd.Series(np.arange(2, 11, 2)).D8.Matching labels are added; others give NaN.

E1.

Temp = pd.Series([29,31,33,28,35,30,32],
index=['Mon"', 'Tue', 'Wed', 'Thu', 'Fri','Sat', 'Sun'])
— print(Temp[Temp > 30]); print(Temp.mean()) # 31.14

E2.S1¥52 a NaN; b0, € 1F.0, d NaN: S1=S27a NaN; b 9.0, ¢ 13:0, d NaN; add(ftt _vatue=0)7a 5.0, 5 11.0, ¢ 1%.0, d 3.0:

E3 head(2)7 010,207 tait(2)— 340, 50 st =2 150, 2730, 0~10:

DIDMDV\'{'\
SLCTSTHH7+
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Case. (i) Stock[Stock < 50] — Eraser 45, Sharpener 30 (ii) Stock = Stock + 10 (iii) Stock['Scale']
= 60 (iv) Stock.head(2)

e Last-night summary: import pandas as pd; Series = 1-D labelled array; default index 0,1,2 (numeric). Create

— from list, ndarray (np.array), dict (keys — index), scalar (needs index).

o Attributes: index, values, dtype, shape (n,), size, ndim 1, empty, name. Access s['b], s.loc['b], s.iloc[1]; slicing

by position (end excluded) or label (end included); s[s>30]; head()/tail() default 5.
e Arithmetic aligns on labels — NaN for unmatched (dtype float6t); add/sub/mul/div with fil_value. New Label
assignment appends at the end.
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