.~ MASTER
YOUR MATHS

MR. AMIT MITTAL

PGT Mathematics, St. Francis School Baraut




MASTER YOUR MATHS

15 Complete Sample Papers for CBSE Class 12
(2026 Board)
Based on the Latest CBSE Syllabus

Mr. Amit Mittal
PGT Mathematics
St. Francis School, Baraut

Published by
Mittal Publications | 2026 Edition

(All rights reserved. No part of this book may be reproduced or distributed in any form without prior written
permission from the author.)

© 2026 Prepared by : Amit Mittal | PGT Mathematics | St. Francis School




Preface

CBSE’s continuous reforms in the assessment system highlight a strong shift towards
Competency-Based Education (CBE), where understanding, reasoning, and real-life
application stand above memorization. Mathematics, as a discipline, remains central to
nurturing essential 21st-century skills such as logical reasoning, analytical thinking,
quantitative literacy, and decision-making.

This book, “Master Your Maths - 15 Complete Sample Papers for CBSE Class 12 (2026
Board)’, has been crafted in alignment with the Latest CBSE Syllabus and Assessment
Framework 2026, ensuring that students receive rich, meaningful, and exam-oriented
practice.

The sample papers in this book incorporate the full spectrum of Bloom’s Taxonomy:
e Remembering & understanding - strengthening foundations
e Applying - using concepts in real-life situations
e Analysing & evaluating - developing higher-order thinking
e C(reating - encouraging students to think beyond routine methods

To support CBSE’s vision of competency-driven assessment, each paper includes:

Case-based questions

Data-based and source-based items

Real-life mathematical applications

Higher Order Thinking Skills (HOTS)

Integrated, interdisciplinary questions

Variety in question typology as per CBSE 2026 Blueprint

D N NI NI NI N

With carefully graded difficulty, each paper allows students to progress from confidence-
building exercises to advanced problem-solving tasks. Practising these papers in timed
conditions will help learners develop speed, accuracy, and exam temperament.

I encourage students to use this book as a tool for reflection: identify errors, analyse
patterns, and strengthen weaker areas. Learning mathematics is a journey—made
meaningful through consistent practice and mindful revision.

I sincerely hope this book supports every learner in not only achieving excellent marks but
also in developing a deep and lasting understanding of Mathematics.

Mr. Amit Mittal
PGT Mathematics
St. Francis School, Baraut
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TIME MANAGEMENT FOR THE CBSE 2026 BOARD EXAM

Success in Mathematics depends not only on understanding concepts but also
on solving questions within the time limit. Many students know the method
but struggle to complete the paper on time. Effective time management can
significantly improve marks and reduce exam stress.

This page gives a simple, practical strategy that students can follow while
attempting each of the 10 sample papers in this book—and during the actual
CBSE Board Examination.

Section A — Objective Type (1 Mark Each)

Section A consists of 20 objective-type questions, each carrying one mark.
Most questions in this section are direct and can be solved within 10-20
seconds, though a few may require slightly more time. A good strategy is to aim
for one minute per question and comfortably complete this entire section
within 30 minutes, ensuring accuracy while keeping enough time for later
sections.

Section B — Short Answer (2 Marks Each)

Section B contains five two-mark questions that involve short calculations,
reasoning, or simple steps. Since these questions are slightly lengthier than
Section A, you should aim to spend two minutes per question, and keep five
minutes extra as a safety margin. This allows you to complete Section B
smoothly in about 15 minutes, without rushing through important details.

Section C — Application-Based (3 Marks Each)

Section C has six questions of three marks each. These require explanation,
proper steps, and sometimes a construction-based question may appear here.
It is advisable to spend four minutes per question and keep six minutes extra
for flexibility. With this plan, the whole section can be completed in 30
minutes, ensuring clear and well-presented solutions.
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Section D — Long Answer (4 Marks Each)

Section D comprises four long-answer questions, each worth four marks. These
questions involve multiple steps, conceptual understanding, and careful
presentation. You should aim to spend ten minutes per question, along with
ten extra minutes for review. This brings the total time for Section D to about
50 minutes, allowing you to complete the longest part of the paper without
pressure.

Section E — Case-Based Questions

Section E consists of three case-based questions that require careful reading
and application of concepts. You should plan 10 minutes for each case study,
making it 30 minutes for the full section, and keep an additional 5 minutes
extra for safety.

Extra 20 Minutes — Final Checking

After completing all five sections of the paper, you will still have around 20
minutes left. This time should be used wisely for rechecking your solutions,
verifying calculations, correcting small mistakes, and ensuring that all diagrams,
graphs, and constructions are neat and accurate.

Proper utilisation of these final 20 minutes helps you submit a clean, error-free
and confident answer sheet.
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Blueprint for CBSE 2026 Pre-Board Exams
( NOT OFFICIAL )

CLASS - XII Maximum Marks : 80

SUBJECT — MATHEMATICS (041) Time Allowed : 3 Hours

g >
§ = o = () (a] w -g ©
ks | << 28 |28 |g3 |gad
(MARKS) 506 7 7 N w = (7)) %m
S. & O TOTAL
NO. CHAPTER MARKS
g ) ) 9) 9)
S S% | 8% | 8% | 2%
= = = = =
1 | REL&FUN 01 00 00 00 01 05
1(08)
2 ITF 01 01 00 00 00 03
3 MATRICES 03 00 00 00 00 03
11(10)
4 | DETERMINANTS 02 00 00 01 00 07
02(1 Int.
5 CONT.& DIFF. 02 . 00 00 00 06
choice)
01(1 Int.
6 APP OF DERI. 00 00 00 . 01 09
choice)
03(1 Int.
7 | INTEGRALS 01 00 . 00 00 10
11(35) choice)
8 | APP OF INTE. 00 00 00 01 00 05
01(1 Int.
9 | DIFF. EQN. 02 00 ) 00 00 05
choice)
01(1 Int.
10 | VECTORS 03 . 00 00 00 05
choice)
1vV(14)
01(1 Int.
11 | THREE-D 02 01 00 . 00 09
choice)
12 | LPP V(05) 02 00 01 00 00 05
01(1 Int.
13 | PROBABILITY VI(08) 01 00 . 00 01 08
choice)
NUMBER OF QUESTIONS 18+02 05 06 04 03 38
(TOTAL MARKS) (20) (10) (18) (20) (12) (80)
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< ST Francis School
S, Baraut

ESTD. 2016

Series : SFS/02/01 SET-1
ROLL No. Q.P Code 10/02/01

Candidates must write the Q.P
Code on the title page of the
Answer book.

e Please check that this question paper contains 7 printed pages.

e Please check that this question paper contains 38 questions.

e Q.P. Code given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book before
attempting it.

e 15 minute time has been allotted to read this question paper.

e The question paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on the answer-
book during this period.

e o oMo

MATHEMATICS :
C1h =
Fuiha gy 3 e HTFTT 35 80
Time allmwed ;3 hours Maximum Marksz ; 80
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Cremeral [rstroctions:

Read the following instructions very corclully and siricily follow them:
(i} This Caestion paper comlains 38 griestions. AN guesiions are compisory,
iy T Chestion paper i dovaded amie five Sections - A, B C, B amd E,

(g5} Tn Bection A, Unestions o, 4 b 18 are muliiple chotce questons (MU and Cuestions no, 19
wrrd 20 are Assertion-Reason Besed goesiony of §omark el

(v} Tn Seetion B, (luestions wo. 21 fo 25 are Very Short Answer [VEA l-ype gquesitons, camyng
& mrarks eqch.

(vl In Section C. (hiestions nee 26 10 31 are Short Answer {SAj-lype guesiions, camang 3 marks each.
(vi} fn Sectiven Iy Ouestions ne, 32 00 35 are Long Arswer {LAJ=type quesiions, camng 5 moarks eaol
(vird T Secfion E. Owestions wo, 36 fo0 38 are Case study-based guestions. comying 4 marks each.

{viriy Theere i no overall cheice, oweven an intemal divioe fas been provided i 2 quesiions in Section B,
Fopacshoms o Secion U, 2 guestions e deciron DY ard one subpart each e 2 guesions of Secnon F

(i) Lse of caloelators i not alfowed,

| secmon-a |

{This section comprises of multiple choice questions (MOQs) of 1 mark each)
Select the correct option {Question 1 - Question 18):
1. Which o these relations om set 4 where A = {1, 2. 3. 4] are cquivalence relation?

INCERT Part-1, Page 2|

() By = {00 1) (0 2y 42, 1), (2 2003, 3 (3, ) {430 (4, )
(B) By = {{1,4) (2, 2), (X 30, (4, 1), (4 2 (4 4))

() Ry = (L 1) (1. 2) (1, 3)]

ey By = {00 0n 00 20 (14, (2 20, (2 40 03 30 04 1 (4 4]

1 B
2. The value ofcos™{ 5 | + 3 il'n"|: ;I:| is equal 1o | Conceptual Application]
T 4 2n 5x
e hy = ) = il —
3y )5 €3 %
J. The principal value of cosec N2yis |MCERT Part-1, Page 22|
b b in I
) 1) 5 Ao Wi
fer) 3 i#) i =) 3 {e} E
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11.

1x

I e area of the regron i luded h-l,'l'l.'-tt.::'”."l =xand the iney = 1%

23 ;
] 73 50 Lnils

4

(h) —l 54 umits () % 50] LMiLs

il | A
1y JF 2
4. The order of the matrix |* T'r' GBG HT INCERT Part-1, Page 36]
— 5 0
5
@] 3x3 by 2 %2 ey 5 x2 (o) 2% 3
(1 I |+ eosd
. Moximum valve of A= {1 | +zinf I o 115 8 rend numbser is [Integruted Question |
(1 I I
| I 3 3
fat) e i) - i) = {d) 3
e e i [ T3 | § g e s i
6, The function f, delined by fix} = 4 B continwous atxy = |, then & =
" e |NCERT Part-1, Page 105]
fa] 4 (hy —4 oy 2 {d) =3
[
R 2i-l WweD.
T. Punction f, defined by fix) = « ! ; (3 [ Coneepiual Application |
e
L1, ix=Ih
(o] continuous oty = () (h) ol continuous ol x = 0
() differentinble at x = ) () Mome of these
y v
B. Wx=ar,y=2al, then —= i3 [MCERT Part-l, Page 13M4-135]
i
{a) 8 ih) L (c) ar (d) =
f ¢ 2ar
g, L equals to INCERT Part-I1, Page 241, 268
< | =8 X
I : 3
fae] 1 ] E [c) 1 [l E
10, The value of integral E;M:h 5 [Integrated Question]
Al Y4 Thsn e
{a) bop 2 ih %In}g 2 ] ﬁlu-,y: 3 () log 5
|
11 The value of integral |7 cos x. log| _: L] :|n'.r is [NCERT Part-11, Page 273274
I 3
(@) 1 i1 = (€) 5 {1y None of these

| Coneeptual Application |

)

N —5 i
-I_I’ :I F: '1|;.i IR LS

Avea lying in the frst quadrant and bounded by the circle ¥ _1-: =4 and the linese = andx =25

(] msg unils (h) ; & units () f;:!-'-qunEIH

| Coneeptual Application |

T :
/) &) Tmiks
) 3 |




siny ot

14. | ?\eh is coual 1o [MCERT Part=1, Page 235.234|
: X
fa) o + O i 2eosdx + (€] 2esva +C () Yroosda+C
lI,| . |'.I': i B
15. The degree of the differcntial cquation il S .1( ] P N =0 [MCERT Port<I1, Poge 302]
& i wlx
el |
fay 0 (h) 1 fey 2 () 3
I, The sodution of the equation (2y - Dy - (e 4 3y = 0 |5 [NCERT PartlT, Page 306-307]
-1 . 2y +1 . M+ 3 , -1
'y = { by — —3 i R oy —— =1(
fer 513 ”3:—3 IEJE.‘].-—I I::Izj-r—l
17. 1 two pvents are independent, then [Coneaptinsl Apglication |
(e they must be mubually exclusive, () the sum ol their probabilities must be equal to 1,
() fa) amd (b both are correct. (d) Mane of the above is correct,

18, LetA and B be two events such that PiA) = 'E..I"[Hil = -—; and A B = .;_ Then PA )L BA B

is cgual to [MCERT Part=11, Page 404064 |
2 3 Pt f
(4] _E ihy f_'i (el E (' l—q

ASSERTION-REASON BASED QUESTIONS
{Chestion nimbers 19 and 20 are Assertbon-Reason based goestions carryimg | mark each. Two statenents
wre given, one labelled Assertion (A) and the other labelled Kepson (R), Select the correct answer from

the optisns (b, (b3, {cd nnd (d) os given below)
{i2) Bodk A and B arc true and /& & the correct explaniation of A.

{81 Both A and K are tree but B s not the correct explanagion of 4.
fe) A is trwe but K is Talse.

{a) A s (alse but & is true.
| 2
19, Assertbon (41 The minor of 5 in the determinant | 1)

g
7 lig=T. [NCERT Part-l, Page 84|

I e b

i

Reason (K): The determinant that is left by cance lling the row and column intersecting ot a particular
lement s called the minor,

20. Assertion (A): If @ =1 + 3j + 4% and B=—i+ 3+ 5k represent the two pdjacent sides of a parallclogram,
the area of parallelogram is 34714 square units. [Integratod Question|

Renson (R): (57— b )xla+B) =2l -8

| secrion -8 |

(This section com prises of 5 very short answer (VEAD type guestions of 2 marks each. )

21, Which is greater tan | or tan”" 17 [ Comgeptusl Applicod fn |
22, Find the non-zero vilues of v satislving the matrix cquation
12 B B dd
" . BT ol Prse at
.'|:|3 i =" 10 & INCERT Fart-l. Fage 41, 4+
R
WA= 4=l Mloagailos 1 then find A' - B [NCERT Part-I, Page 46, 61|
BN | il B B y s i
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23. Find the general solution of the differential equation (x + y)dv + (x — v} de = (0,
INCERT Part-11, Page 313-314)

-

24. If for three non-zerovectors a. b and ¢, @ * b =a ¢ and a X b = a X ¢, then show

that b = ¢, [Integrated Question|
OR

If 6§ is the angle between two vectors £ - 2 + 3% and 30 — 2 + &, lind sin 0. INCERT Part-I1, Page 363-364]

25. A coin s tossed thrice and all eight outcomes are assumed equally likely. Let the event /2 be “the
first throw results in head™ and event F be “the last throw results m tail”, Find whether events £
and F are independent, INCERT Part-I1, Page 418]

| section-c¢ |

('This section comprises of 6 short answer (SA) type questions of 3 marks each.)
26. Let T be setof all triangles in o plane with R a relation in T given by R = {(7,, T5): T, = T5}. Show

-

that R is an equivalence relation., INCERT Part-1, Page 2|
27. Find the local maxima and local minima, if any of the function f, given by
§ hd
fix)=smx+cosxy,ll <x < = INCERT Part-1, Page 166]
ac* +2b . if x>2
28. Determine the constant a and b, such that the [unction f{x) = 2 . if x=2 s continuous,

20e=2h | if x<2
[NCERT Part-1, Page 105)
29, For the differential equation, find a particular solution satisfying the given condition

s iy
NP - =1;p=0whenx=2. [NCERT Part-11, Page 306.307)
th‘
OR
(o, &’y dy )
If ¥ = sin(sin x) prove that —=+ tan x T + yoos® x=0) INCERT Part-11, Page 121, 137]
de dy
o 2 o
30. Find ' Lt — dx [Integrated Question]
" (1=simx)(]+sin” x)
OR
Find |* M——‘- oy [Integrated Question]
o 16+ 9sin ¢
A 7
3. Find ' ——.—1(£t INCERT Part-I1, Page 252-253)
“(1=-x)(1+x7)
OR
] . dr "
Evaluate | ————— [Integrated Question]

| +8sin’ x
| section-p |

(This section comprises of 4 long answer (LA) type questions of 5 marks each)

1 3 4
32, Inthe determinant |1 0 6, lind the cofactor of each element and hence evaluate
2 1 4
@y Fapdy: +apAg;. INCERT Part-1, Page 84)
OR
1 -1 2i1-2 0 1
Useproduct |0 2 =3|| 9 2 =3{t1osolve the system of equations:
3 =2 4|6 1 =22
r+=bat+d-s4 h-+4=3] [NCEKT Part.], Page 94.95|
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33, I:'innl the: shortest distance between Uhe Lwo fines: [NCERT Part-11, Page 386-357)
F={24 RN F(12-0) 4 (A + )4
Fom 3 - - k) 4 2+ 20
O
The scalur product of the vector a=i+]+k with the unil vector along the sum ol vectors
E =% 4 "; 15k and ¢ = 3 + ".y =13k B equal to one. Find the valee of 1 and hence find unil vector
hong b+e. | Cosmee pionl Application |
3. Solve the LPP graphically [NCERT Puart-Ml, Page 3973948
Maximise & = [ 5 + 2, subject 0 constranis:

¥=h=22 +d=l2 I+y=X pzl, vl

= ; : : 3 ; | .
45, Find the particular solution of the dilferential equation I — -~ g + " = i we) = o
™ INCERT Part-11, Page 313-314)

(This section comprises of 3 case-stody/passaee-hased guestions of 4 marks each with sobparts. The lirse
twor case study questions huve three subyparts (@), (60, (&7 of marks 1 1 2 respectively. The third case study
gquestion has bvo subpacts of 2 marks each)

Case Study - 1

36, A wire of lenpth 136 m is 10 be cut inlo two pieces, One of the pieces is 1o be made into square and

anesther inlo a rectingle as shown. | Comee ptual Application |
% 4
; t |
m (136 - xhm
Rectangk Bquana

Lhe length of rectangle is twice its breadth.
Answer the questions based on above information,
(1) Find the area of rectangle,
(it) Find the arca of square.
(i) What length of wine is used w0 make reclangle, so that combined area of sguare and reclangle
1= minimum?
OR
(i) Find the length of the side ol sguare o that combined area of square and rectanghe is minimum.

Case Study - 2

37, Iwo students Vivek and Mohan appears in an examination. Assume that the two events “Vivek
1
passes and “Mohan pusses” are independent. The probability of Vivek passing an examination is *':-
q
3
Arnswer the guestions based on above information.
{#) Whan is the probability that both Vivek and Mohan pass the examination®?
(i) What 15 the probability that only Vivek pagses the cxamination?
(ii) What is the probability that only Mohan passes the examination?
OR

(xif) Find the probability that only one of them pass the examination.

and Maohan passing the examination s —. [ Carmee el A.'Flpliuutinr;i
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Case Study - 3

38, Geetika's house is situated a1 Shalimar Bagh at point €2, For going to Alok’s house, she first travels
8§ km by bus in the East to reach point A, where a hospital is situated, From the hospital, Geetiko takes
an autonckshiw and goes 6 Km in the North w reach point 5, where school s situated, From school,
she travels by bus 1o reach Alok’s howse which ¢ a1 300 East 6 km [rom pomt 8.

[ Conceptual Application ]

IINEENnng
mnmn . nmng

il

Gaetika's House o

Based on the above information, snswer the following questions,
(1} What is the vector distance between Geelika's house and school?

{4y How much distance Geetika travels o reach school?
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< ST Francis School
S, Baraut

ESTD. 2016

Series : SFS/02/02 SET-2
ROLL No. Q.P Code 12/02/02

Candidates must write the Q.P
Code on the title page of the
Answer book.

e Please check that this question paper contains 7 printed pages.

e Please check that this question paper contains 38 questions.

e Q.P. Code given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book before
attempting it.

e 15 minute time has been allotted to read this question paper.

e The question paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on the answer-
book during this period.

e o oMo

MATHEMATICS :
C1h =
Fuiha gy 3 e HTFTT 35 80
Time allmwed ;3 hours Maximum Marksz ; 80
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Cremeral Fnstrwctions:
Read ihe Following instructions very careflully and sirictly follow them:
(1 ey Ciesteon paper contars 38 guesiions, AN guesteons gre compulsory,
(i) Fieis Chonesticent paper @5 dividled o five Seciions — A, B C, D and E.

(il )
(i)
(v)
{vr)
[vii)
CRVTTN

ai )

Select
1.

fn Section A, Cuestions go. 1 to I8 are muliiple choice questions (MUK ) and Ceestions re, 19
g 20 e Assertion-Roasow dosed guesiterss of T ooneek circh

In Section B, Questions no. 28 1o 25 are Very Shord Answer (VSAJ=fype guestions, carrving
2 marks each,

in Section €, Chuestions no. 26 to 37 are Short Answer (S4)-tvpe questions, comving 3 marks exch.
I Section D, Ouestions e, 32 1o 35 gre Long Answer (LAvpe queesiions, comving 5 marks eoach.
in Section E, (heestions no. 36 o 38 ove Case chuedy-based guestions, carving 4 marks each.

There ix mo overall chovce. However an invermal choice has been provided in 2 guesteons in Section B,
3 questions i Nection U, 2 questions in Section [0 and one subpart each in 2 guestions of Section £

E-'-.'-'.:' :.l,lr 1_1:.r.|'n;1r|'u!rm f.'. Fir s .::EI':'.IH'::':.I'.

| section-a |
{This section comprises of multiple choice questions (MCQs) of I mark cach)

the corvect oplion [Question 1 - Question 18):

Let B be a relation on the set N given by R = {{a, b}t = b= 3, b = 5}, Then,
[MCERT Part-1, Page 2]

@) (L2 e R (M (¥ =R ) (Tl e R @) (I eR
2, ler " R - (2] = K- (1) be a lunction delined by fix) = 1—_;_ then 7' is [NCERT Part-I, Page 7]
() ey fumclion (R many ane funciion
{c) hijective Tumction () many one, into fanction.
J. [T AL = ¢ then orders of matrices A, B C is equal W |NCERT Part-1, Page 51-52]
(4t} -"'.!l:rc k[ H_:_x A f-J ] {h] -4!- e L] HE e L ':“3'\-' El
€) Ayuztlana Cina () Ay 38333, Cane
aua=[ Hhe=| % Ne=| 2 “liens-3B+Cisequao [NCERT Partd,
. A=y sP* =g ale = |oe o n A -3 A+ O egual o [NCERT Pari-L; Page 48]
-1 =1 -1 I 1 | I -1
@ _20 20 k) ‘ 2 20 (€) ‘m 20 @i 20
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5. The value of cos™ |:+.":1."= %1 s [NCERT Part-1, Page 21)
13x n T T
) fnad » I g X g
@ 2 * = OF: @)

6. Solution of the dilferentinl cquation vy 1 - vy +yv 1 - dv = 0is [NCERT Part-11, Page 306-307)

(@) Vi+2® 41—y =C ) Y1- +f1-y =C

(@ V1= =-y1-y*=C (@) (f1-2Mf1-5)=C
7. Inteprating Facior for the solution of differential equation {x — v Wy + v dr = D iz [NCERT Part-I1, Page 323]

(@) ~ (b) logy (e) y (d)
-‘l T
8, The ares enclosed by the ellipse "—- + "—1 = | is equal w0 [Coneeptual Application]
- .
r) b s() unils {f) mab s units (c) mah 54 unils {d) mab® s unils
9. The area enclosed by the cirele « + v = 2 is equal to [Coneeptun] Application |
(i) <m s units B 22 ] Unils (c) 4.‘1‘15-1] units () 2= s unils
10. [‘Jl-xinzr;ir= [NCERT Part-11, Page 241
el
(@) ¥2-1 (%) V2 +1 (c) ¥2 (d) '3
11. ff_.;l + e = [NCERT Part-11, Page 268]
]
25 26 23
et ) Ey {#) = {c) & (d) =
12, The function f{x) = cos x - 2pv s decreasing lor [NCERT Pari-l, Page 153)
| 1
(@) p<3 b) p> < (crp=<2 dyp=2

13, For the functiony = & + 21, the value of x, when yincreases TS times as fast as 5, 08
[MCERT Part-1, Papge 147-145]

() + 3 (B) £ 543 fe) £ 5 {d) None of these
14. The function [, defined by fiv) = 4D i5 confinwous ai = 0, when ({1} = [NCERT Pari-l, Page 105]
l++1+x | I
) | (#) -2 ©) 3 id) i
|.1.' - i | .
: : o BX#d
15. The function fix) = & 2{x —4) i [NCERT Part-1, Page 105]
0, ifx=4
(@] continuous at allx & R (#) discontmuous al x = 4
() continuous only whenx = 4 {e) None of these
16. The general point on the line ¥ =(2 + =)+ A {3 +2f - k) is INCERT Part-11, Page 352]
@) (2.1, -4 ) (3. 2.-1) () {(-1. 1, 3) @ (2+3,1+2.-4-2)

17. A and # are two independent events, P4y = (1.2 and P(8) = (18, then P4 ~ B) =
|Coneepinal Application)
fer) 0LO3 {b) 0.4 (c) 0.4 o) 03
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18. A die is 1ossed twice, The probability of getting 1, 2, 3, 4 on first toss and 4, 5, 6 on the second foss
is [Concoptual Application]

(© % (d) L

(b) %

| k3
19| e

(a)

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason based questions carrying | mark each. Two statements
are given, one labelled Assertion (A) and the other labelled Reason (R). Select the correct answer from the
options (a), (b}, (¢) and (d) as given below.)

(a) BothA and R are true and R is the correct explanation of A.

() BothA and R are true but R is not the correct explanation of A,

(¢) Aistrue but R is fakse,

(d) A is false but R is true,

o . . dy dv y
19. Assection (A): Degree of the differential equation T + ms[—l‘— = (1 & not defined,
oy x|
INCERT Part-1I, Page 302}
Reason (R): The degree of those differential equations are not defined which can not be written as
polynomial of derivatives.
20. Assertion (4): I k is a scalar and A is a 3 x 3 square matrix, then | k4 | isequal w k' | A .
[NCERT Part-IL Page 80|
Reason (R): Il every element of a third order determinant of value A is multiplied by », then the
value of new determinant is »'A.

| secrion-8 |

(This section comprises of § very short answer (VSA) type questions of 2 marks each.)

21. Solve the differential equation I = y* coseC ¥, given that \(%) = 1. [NCERT Purt-1l, Page 306-307)
(748 \

22, A and B throw a pair of dice alternatively. A wins if he throws 6 before B and B wins if he throws 7
belore A throws 6. 1f A begins, show that the odds in favour of A arc 30 : 31. {Conceptual Application|

OR

E and I are events of an expenment such that A(E) = 08, /AF) = 0.7, /(L ~ ) = (6. Find P( _FQ )
[NCERT Part-I1, Page 408)

23, Find the area of the parallelogram whose one side and a diagonal are represented by coinitial vector
3 -k and 2 + J= . [Conceptual Application]

24, If cos™ x + cos™ v = 2n, then find the value of x™™ 4 y*® ml = [ Conceptual Application|

Ny

25, Given matrix A = | 7]. show that A + A" is symmetric matrix and A - A" is a skew symmetric
matrix. = [NCERT Part-1, Page 63-64]

OR
If A is a square matrix such that A° = A, show that (/ + AY = 74 + 1. [Conceptual Application]
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SECTION - C
| I

(This section comprises of & short answer (54} vpe questions of 3 marks eoch.)

: . dy ) h
26, Ix=asm 2] + oo 2 and v = b 21 - cos 2r), show that l:E} =
L fat g = il

[NCERT Part-I, Fage LM-135)
P

27. Show that y = log (1 + x) - _.r"k vk = — 115 an inereasing lunction of x theeughout (s domain.
2ax
[NCERT Puri-l, Page 153]
3 x—1
28, Ewllu;s,u-f i-r—-l-;r‘rf.t- [NCERT Part-11, Page 262-263]
- tx+1]
OB
. . . , &y . ,
Sobve the dilferential equation: T = sinlx + V) + cosfx + v [Integrated Question]
1k

29, Letf: W— Whe defined as fin) = n -1, il r s 0odd and fin) =0 + L il # is even. Show that fis
injective as well as surjective, Here, W represents the sel of whole pumbers, [NCERT Part-l, Page 7]

M. Using mtegration, find the area of the region in the first quadrant enclosed by the s, the line

v = x and the circle © + ¥ = 32, [ Conceptual Application]
OR
Using the method of integration. find the area of the A4RC, coordinates of whose vertices an
A2, B4, 5) and C6, 3) [Conceptual Application]
o x d*y: 2logx -3
M. Iy = —2—, show that — = ——. [NCERT Port-L, Page 137]
T ehe™ x
OR

xf), Ho=r<2
e~ ifl sy ey ¥F¥=2
[NCERT Part-l, Page 105

Examine the differentmbility of the function f(x) =

| section-p |
(This sectivn comprises of 4 lomg answer (LA} type questions of 5 marks each)

32. Show that lines » = (i + - &) + L(3i - ) and r = {4 - k) + p(H +3k) intersect. Also find their

pornl of intersection., [Conceptual Application]
OR
- =14 & _ T- =5 .
Find the value of &, 50 that the lines i i == L and i =2, £ 2 are
3 Zh L1 K1 I ]
perpendicular to each other. [NCERT Part-I1, Puge 383.384]
2 -3 [ 5 % 10
B, IfTA=4 - 5|, find A" How we can use A™' to sobve the system of equations: === +—=12;
6 9 -2 Ry 8
d 6 5 G920
e 2 S i e i ] [NCERT Part-I, Page 94.95]
- S B ¥ ¥ £
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OR

-4 4 4|1 - |

Determine the product [=7 1 3||1 =2 =2| and state how we can use it 10 solve the system
S <3 «1jj12 1 3

ofcquationsx -y +z=hx-Yy-L=Yx+y+ 3z = 1. INCERT Part-L, Page %4-95|

34, Find the particular solution of the differential equation tan x. :h— =2vany + -y (tanx = 0)

given that y = 0 whenx = = [NCERT Part-1L, Page 322-323
35, Solve the following linear p:ogrnmming problem graphically.

Minimise Z = 3x + vy + 39500 INCERT Part-I1, Page 397-398|

subject to the constraints,

X200 20, x4y <7000, ¢ <4500, v < 3000, x + v = 3500

(This section comprises of 3 case-study/ passage-based questions of 4 marks each with subparts. The first
two case study questions have three subparts (), (i), (i) of marks 1, 1, 2 respectively. The third case study

question has two subparts of 2 marks each)

Case Study - 1
36. A person has to reach a company for an interview. He has four options to reach the company ie.

by metro, by bus, by scooter or by other means of transport. The probabilitics of using these means

241 2 . - . . o
¢ 10°5' 10 and — respectivelv. The probabilities that he will be late if he comes by metro, bus or
. D

seooter are %.-:- and I_'.;. respectively, but it he comes by other means he will not be late, Using the
above information answer the following questions. [Conceptual Application]
(i) What is the conditional probability of reaching late by other means of transport”!
(¢r) What is the probability that he travelled by bus and was late?
(i) What is the probability of reaching late?
OR
(#i)y What is the probability that person comes by Metrp, given that when he arrives the company,
he is fate?
Case Study - 2
37, Avillage panchayat wants to dug out a square base tank for preparing fertilizers and wants capacity
1o be 250 cu metres. On caleulations, it was found that cost of the land is ¥ 50 per square meter
and cost of digging increases with depth and for the whole tank is ¥ 400 (depth)®, Tank is shown as
below, [Conceptual Application]
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{1} If the side of the square base isx m and the height of the tank is i m, then establish relation
between x and .

(i) Find the cost O for digging the tank in terms ol and &,
{#ii} Find the cost ¢ in terms of b only

ORr
(i) Findd the value of b for which cost O s minimum,

Casze Study - 3
38 A building i o be constructed in the form of a trangular pyramid, ASCT as shown in the figure,
Lot its angular points are A0, 1, 2). 8(3, O, 1), C'(4, 3, 6) and 142, 53, ) and (5 be the point of
mleesection of the medinns of ARCT, [Comeeptual Application]

(1) Find the coordinates of point (7.
{ii} Find the length of vector AG.
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Ciemeral Iastreeciinm:

Kead the following instroctions very carefully and strictly follow them:

(f) Thiv Cheextion paper containg 38 questions. AN griestiions are compulsory.
(i) This Question paper ts divided inte five Sections - A, B, C, D and E.
{ier) Tn Seclion A, Cheesitens ra. T e I8 are moaliiple choice questions (MO0S) wnd Ouesaans we. 19

and 20 are Asseviion-Reason baved guesiions of 1 mark each,

i) e Section B, (Questions noo 2 1o 25 are Very Shert Answer (VSA)=lype grestions, carnang

2 marky eacil.

(v) fn Section C, (nestions no. 26 (o 31 are Short Answer (54 )-lype guestions, camang 3 marks ench.
(vi) In Section D, (hicsttons no, 32 to 35 are Long Answer (LA )-type guestions, camying 5 marks each.
ivit) In Section E. Questions no. 36 fo 38 are Case study-based questions, carmvang 4 marks cach.

(wiif)  There as no averall chaoice, However, an intermal choice has been pravided in 2 guestions in Seceion i,

3 gquesiteny in Secion C, 2 guestions in Section [ and one subport each in 2 questions of Section 1

(i) Use of calealators & ned allowsed,

I SECTION — A I

[ This section comprizes of multiple cholce questions (MCOs1 ol 1 mark each)

Sclect the correct aption (Question 1 - Question 18):

1. If sin”'x = v, then [NCERT Part-I, Page 19]
n m
(@) U=y <=mn (b} == sys =
I |
) Dy = d) —— o —
(e} U<y (e e &t
2. Let & be a relation on the set £ of lines delined by B8 sl b5 perpendicular (o fs, then relation &
is [NCERT Part-I, Page 2]
() reflexve and symmetric () symmetric and transitve
(v} equivalence relation {of) symmetnc
J. Let A be a relation on the set N of natural numbers delined by nflm, i o divides m, then R s
INCERT Purt-L, Page 2]
(o) meflexive and symmetric (h) transitive and symmetric
{r) cguivalence i) reflexive, transitive but not symmetric
4. v=¢" + av + b s a solution of dilferential equation INCERT Part-11, Page 304-305]
fa) ey =1 (b) &'y =1
(c) e (') = | (d) ¢ (') = 1
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&, The ares bounded by the curve v = | x|, the x-oxis and between s = -2 lox = 0 js

[Congepival Applicatbon]
]
{a | 4 s units (&) - 5Q units
(e 1 sg unil b 2 sy wnils
: . : oo B LY avi
6. The degree of the differential equation |1 + .I_l = [TJ is [NCERT Part-I1, Page 382]
| X ar
fa) | i#) 2 ie) 3 i) 4
7. The value of & for which | .t ?“t-m- = log|£ + 2] + Cis [ NCERT Part-11, Page 126-227]
S 4+ x
{1 {f) kg 4 (el log, e {ady 4
8 The rﬂ.rirﬂh] i Lhe curve vy = .l.'"I, al which y=coordmate 15 ch:inging iy bpmes as last as vecnondimate
isfire [MOCERT Part-1, Page 147-143]
{a) (1, 4) (YR ER (e} 43, 9, (9, 5) {d) {6, 2)
9. A functeon s said to be continuous forx = Rl [Coneeptual Applicotion]
fa} it is continuous atx = 0 (b} diffcrentiable at x = O
{o) continuous al oo poinis {d} dillerentiable forx & B
1, The rate of change of arca of o crcle with respect to its radies is [NCERT Pari-1, Page 147-14%)
(@} 2= F} leh Inr d} m
11, A Turction which is continuots &ty = |, bul nol differentiable alc = 1 s [Coneeptual Applicntion]
{a) |x]| b} ] feh apmix] ) |x-1]
12, Directpon ratios of the line It: - =é =I;3: are [MCERT Part-I1, Page 382]
{a) 6,3 {h) -1,6,3
(e} L-nR 3 {} Mone of thess
13, Projection of a line segment piming the poants (2, 0, 53 and {0, 3, 1) on the Bne whose direction
ratios e 2, 3, 615 IComeeptial Applcathn]
12 19 14
ot b} — h = gy 14
y—r H-FJ ) = iy 1
4, Il a, b, & bethe position vectors of verices 4, B, O of a parallelogram ARCD, then the position
wactor of M os INCERT Part-l, !:'ugn E5U, 344
() T4E~b by a—c+b
'_L':I;—;—E {d} |:-'—::+5
15. Aren of paralielogrim, whose disponals are abong vectors £ + 28 and 27 = 3 is [Conceptual Applicatian]
) -"Ex-qunjls (B} (=4 43+ 2k} vg units
[ -;-féii- w1 unils {¢h Mone of thiss
16, Il @ 45 4¢ =10 then [Conesptual Application]
1ur;x§;.§}¢:=:x¢; 1hp;|5u:r;-}.-if-;
(T Jr-c.f;r.f;:-cr'-n;xp'-_-zl::x.';] (e Mone of these
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17, 1A and 7 are independent events then which of the followmg 1s not true INCERT Part.IL, Puge 417|

(@) (A~ BYy=10 (by P(A ~ B) = P(A) K(B)
() PLA ~ By = PAYAB) () PAVB) =1-PA~B)
18, Bag A contains 3 red and 5 black halls and bag If contains 2 red and 4 black balls, A ball is drawn
from one of the bags, The probability that ball drawn is red is INCERT Part-11, Page 424]
17 17 3 I
(ar) YT h) ® () 3 (d) 3

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Asserthon-Reason based questions carrying | mark each, Two statements
are given, one labelled Assertion (A) and the other labelled Reason (R}, Select the correct answer from the
opthons {a), (), (e} and () as given below,)

{a) BothA and R ore true and R s the correct explanation of A4,

{h) Both A and R are true but R is not the correct explanation of A.

(c) A istree bul R s lake.

{d) A isfalsc but R is true.

19, Assertion (£): The ares bounded by the curve [x] + |v| = Tis 2squnits.  [Comceptual Application)
Reason (R): Curve is symmetnicad to both axes and area bounded in each quadrant is | unit

20, Assertion (£1: The function y = Ly - 2')]1 is mereasing in (0, 1)< (2, =) [Conceptual Application]

I.
Remson (R 2. = 0, wheox =0, 1.2
dx

(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)
21. Solve the dilferential equation o dyv = (v + 5) dx, given that w5) = (L INCERT Part-11, Page 306-307)

22, If A and B are cvents such that P(4) = :.mm = : and PA - 1) = . tind PEA - )

-

[Conceptund Application|

OR
T'wo dice are thrown simultancously. 1.4 be the event “getting 6 on the first die” and B be the event
“getting 1 on the second die”. Are the events independent? INCERT Part-11, Puge 18]

23, If a.b and ¢ are three mutuvally perpendiculor vectors of equal magnitude. then show that

a+bh+c s equally inclined to the vectors a.b and ©. [Cunceptunl Applicution]
™ e 33 T
24, Find the value of sin (.‘OS( 5 ) ' [Comceptunl Application|
1] 3 0 du 2
25, IfA = |, ‘SI and k4 = I__s sul then find the values of &, @ and b, [NCERT Part-I, Page 41]
ORr
9 1 1 5 Loy = i :
IfA=- 7 8 and B = 7 12k find n matrix ' such that 34 + 38 + 2C is a null matnx.

INCERT Purt-1. Page 43.44]
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| section-c |

(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

Py
0, Ifx=a-sinh),v=a(l + cosh), find "! coath = : - | Integeated Quastion)
o= &
27. Show that the function fix) = 4" - 18¢° + 2% - 7 is always increasing on R.

INCERT Purt-l, Page 153)
28, Fvaluate Jsin . V" 3 :I dy . | Integrsted Question)
OR

Show that the differential equation, INCERT Partell, Page 313-314]

ay > 2 A 3
' -y +x = 1¥is homogeneous and find the particular solution, given thaty = Uwhenx = ¢,

29, Let the relation S in the sct of all real numbers R, be defined as oSh <> | wab > O foralla, b e R,
Is relution S an equivalence relation”? INCERT Purt-1, Page 2)

30, Skewch the graph v = |x - 1|, Evaluote f'l v = e, What docs the value of this integral represent

oa the graph? INCERT Part-I1, Page 267)
OR
Using method of integration find the area of the trinngle ABC, coordinates of whose vertices are
A(L <2). B3 5) and (5, 2). [Canceptual Application]
afy ' | dy Xty
31 I wn (-J— log ¢ x*+ ¥° . prave that o o INCERT Part-l, Page 121)
OR

IF function 1 is différentiable utx = g, find im L - 4@}
rea X=a

| Integrated Quustion)

| section-o |
{This section comprises of 4 long answer (LA) type questions of 5 marks vach)

32 Ha=2+]-kb=4-7+K findavector ¢ such that a xc =b and & - ¢ = b,
[Conceptual Application]
OR

Find the vectoe and Cartesian equations of a e passing through (1, 2. - 4) and perpendiculor 1o

= y+1Y -_10 15 ¥-2M -_3
|hctwnlincs'x—82' ,,.,t,,", and ¥ i3 ="

3 _I,r,’ 2 3 - 2 - -:; “ [Conceptual Application)
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33, Vor the mairices A and J, verily that (AH) = 84", where A =

I
4]. B=]1 11}
INCERT Part-L, Page 61

OR
Ifd = l—3| ,._II , then sho I:|'.'n'l|...-"|.'l -84 + I = ), Henee, find A7, [Conceptaal Application]
34 Sobve the differcntial cquation; INCERT Part-Il, Page 322-323]

; ] . S
K—+ ¥ = xeosx + siny, given thaty = | whenx = —,
il &

A5, The leasible pegion of the sestem of linear consirainis is shown bebine: | Comeeptianl Apglication]

- - . =3
i p40 B0 130 1E0 2B
Te=320
"

Answer each of the oflowing:

(i) W=+ b opd &2y g6 15 equal 10 5 jse- what is relation betwesn o and &7

(el I = diir + Yl e ofgechive lunchion, fiid vobue of moxonmn # asd the pamt ol maxtmmm

| section - |

i This seciien mmpriuu af 3 cua-ennlld}'.'pnxxnﬂe-hn.ﬂ!d qll.-rs!hrn: of 4 marks ench with x-l:lp.lrh- The first
oo case stady questbons have thiree subparts (6, (00 (00 ol marks 1, 1, 2 espectively. The third case study

guestion les two subparts of 2 marks each)

Casze Sidy - 1
36, lThree ]'.u.':r:».v:'m-'..-T, I oand .Hrll'!-l‘!.' lowr Lhie i-n'h ol it myAniger ini |'|'riv:|l|.= Campany thi chaneces ol their
subection is given by the relation dd = 28 = ", The probability that if selected 4, B and  can bring
chompes (o improve profitability of the company are 08, 005 and 0,3 respectively,
[Coneeptanl Application|
() What & the probability that O s selected as o manager?
(@) What & conditional probability thot if chonge hes taken plnoe it is dwe (o 87
iy What B the conditicnal probability that change does not take place due to selection of A7
0K

(i) Fmal the probokility that change does not take ploce.
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Case Study - 2
37, An advertissment firm is supplied with decorative wire picoes of 34 m each and are asked Lo cut the
wire into wo pieces. From one piece a circular sign board is to be made and from other a squire
one and the idea is 10 keep the sum of the areas enclosed by a arele and square (o be minimum For
writing skogins, [Cuomceptual Application)
(1) Mwire is cut it x m from one end and micle into a crcle ol radios 7, then lind r.
() Find the arca enclosed by the circular ring,
(i) Find the arca enclosed by square frame.
OR
(i) Find the value of x when combined arca & minimum.

Case Study - 3
38, Three shopkeepers A, B and C go 10 4 store to buy stationary. A purchase 12 dozen notebooks, 5
dozen pens and 6 dozen pencils. B purchase 10 dozen notebooks, b dozen pens and 7 dozen pencils.
C purchase 11 dozen notebooks, 13 dozen pens and 8 dozen pencils. A notebook costs T 40, o pen
costs T 12 and a pencil costs T3 [Comcoptual Application)
(1) Represent the number of items purchased by shopkeepers A, B and ¢ in matnx form,

(a) MX represents the matrix formed in above part (f) and Y represents the matrix formed by
the cost of cach item, then find XY,
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remerad Fastreedtons:

Read the fllowing instructions yvery carefully and strictly follow gheme
i Feaw {_.l'r.u'.'crmra perfrer coniaies I% -Ijr:'.'.'.l".if.l.l.w AR RS e .mlmp.ui.w:lr]'.
(i) This Cheestfon pegeer is Jfividea! nfe five Sectfoos — A, B, € 1 amd E.

(i o Rection A, {wesdbons oo, o 18 ame muliiple cheice qroesiions (WO and (Ouesflons po. 19
aid 20 pre Asserflon-Roeason birsed guestions of 1 mark each.

(M Secfion B Owections oo 20 to 25 o Fery Showr duswes {I"."'n.‘.-l_jl-l;:luu.' QUESHNRY, COFTVING
2 marrks eackh.

{(vh I Sectow C Cloestions o 26 fe 30 are Short Answer (5A ) 0ype grestions, corrvping 3 anaeks ecch,
Gy di Section I, Ceerions go. 32 w0 35 are Long Aoswer (LA J=ype guesiions, carming 5 anarks evch.
{viry e Seetion B Questions po, 36 te 38 are Case stwdy-bosed guesfions, carmving 4 warks each.

Uvitey T dx moe overall chadee. Howeven an termal clovce fas been provided i 1 guestions fa Sechinr i,
A quiesiians e Section O 2 questions i Yeetion 1Y ond ane sebpart each i 2 guesitians of Section £,

(o Lhe of coloadonors v mof allowed,

I SECTION — A '

{This sectbon comprlses of moltiple clidee questions (MO0 of | mark each)
Select the correct oplion [ Chaestion | - Question 18):

1. I A is a square musirix, them 4 ~ A" 50 [MCERT Pari-1, Fage 61]
{ei) non-singular metris (N} Eymineric mars
() skew-SyEmmetHe maris (e} il maknx
| 0 n
LoirA={0 1 0 thend* + 24 efuuls [ Comceptun] Application|
a0 1
{erd A L |
i} 24 i} A
i 2 3 i ! )
A A=, 4 and H= 1 L tleen oA + B egquals | Comceptmil Application |
g — = A
| 2 11
o i
ah o v II 2|
| 2
1<) | (i} Mone of these

© 2026 Prepared by : Amit Mittal | PGT Mathematics | St. Francis School




6 co

4. Ifthe funiction, f(x) = ~-<55= is coatimous at ¥ = % then the value of /| 5| is [NCERT Part-1, Page 10S]
e o - |

(a) 1 (by 2
(c) 3 (dy -3
§. If the directions cosines of i line are <&, £, &>, then [Conceptual Application]
(@ k>0 by b<k< |
1 1
(@) k=1 () k= —=o0r——
V3 V3

)
6. Integrating factor for the soluton of differential equation 'T:E —ymx—-3xis
[

INCERT Part-11, Page 323

(ay x (o logx (<) :— () -x
7. The feasible region for an LPP is shown below:; INCERT Part-11, Pago 3958
Let Z = 3x — 4y be the objective function, Minimum of Z ocours al
Y

3 {4.10)

(6, &)

6. 5)
X' - + + + + + 3
o 1 2 s 4 8§ &
A (5, 0}
\
(a) (0, )y (5 (0, 8) () (5.0 () (4. 10)
8. The angle between the vectors (1 + fpamd (¢ = J)is INCERT Part-11, Page 356]
n an
(a) 3 (h) <
n S=
A ==
©—3 o =
K 0l
3 sin" “'x . e AL
9. The value of | -2 v is [NCERT ParteIl, Page 273.274)

W cos™ X s N

(@) = (4 =

(c) 0 () |
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10. The solution setof equation 1 -2 5 |=0Dis [NCERT Parti-1, Page 78.79]
I %A
(a) 10, 1} () (1,2
{c) (1.5} () {2,~1)
1. The optimal value of the objective function is attained at the points [ Conceptual Application]

{a) given by mtersection of inequation with p-axis only.
{#) gwen by intersection of inequation with x-axis only,
(<) given by comer points of the feasible region.
{d) None of these
12, The projection of vestar @ = (27 « |+ £)onvector b =( + 2] +2£)is [NCERT Part-11, Page 357-358)

2 5 J
A 3) -
{a) 3 () 3
)2 W) V6
13. [If cach clement of third order determinant of value A is multiplied by 4, ther value of the new determinant
is: INCERT Part-1, Page 80)
) A by 21 A
{c) 64 A (d) 128 A
14, Fromtheset {1,2,3,4, 5], two numbers a and & are chosen one by one without replacement. The probability
thast & / & is am miteger 58 [Conceptual Application)
{a) % ") l—
| 3
) 3 () 3
1S, Find lhc pmdm of the order and degree of differential equation INCERT Part-IL, Page 301-302]
( dy) «'l y
=0,
e d! ’
{a) 4 (o) 1
) 3 () 5
16, The two vectors (/ + k) and (35 ~ J « 4k) represent the two sides AR and AC respectively of a triangle
ABC. The kength of the medinn through A is [Conceptual Application]
M . ’
{a) '/:. units (h) 243 units
{©) 3¥2 wmits () None of these
. dv .
17, If y=sin 7, then T 15 equal to INCERT Part-1, Page 119]
.
{a) cos x° () see v an x*
n
. a5 x° d) N f these
) lsDLm () None ol these
1B, o, b, care the angles that a line makes with te positive direction of x, v, = axes respectively, then the
direction cosines of the line are INCERT Purt-Il, Page 377-378]
{a) sin a, s b, sin ¢ (hy cosn,cos b, cos ¢
(¢) tan @, tan b, tan ¢ (d) ©08’0, Cos'b, CO8'c
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ASSERTION-REASON BASED QUESTIONS
{Queestion mumbers 19w 20 are Assertion-Rewson based guestions carrving | mark each. Twao stutemenis
are given, pne labelled Assertion (A} amil the other lnbelled Reason (R Sclect the corvect answer from the
opitivns (w). (B (o) and (o) as given below.)
() Boih A aied & are troe and & i3 the correct eaplanation af A
(8} Both A sl X oare troe bt & ps mdd e commest explinatian of A,
() A 15 troe bt & s flse,
(i} o is false but & is imee,
19 Let £ bearclation defined by R = e ) - =0}, onserd =11, 3 5], then [NCERT Par-1, Page 2]
Assertion {4): & is syimmeiric
Reason (&) A relation on 5214 14 saod 1o be symumetrss 05 foe ger, B & 8 we have (b, a) & &

2y 0w = {ian o), v = gisec ) and O =2, 8 l;-.-"-'_; =4, 1hen [NCERT Part=l, Page 121
i 1
Assertion (4): | = e
)4 ”

; o dx } fix)

Rewsani 82 10w = flxy v = mixd then the derivative of o witl respecl v iE—= e

b W

T

I SECTION — B I

(This section comprises of 5 very shorl answer (VSA) type questions of 2 marks each.)

21, Wik the principal vabie of @o’ lhhll{!l:l:f- 'g :Il [MCERT Part-l. Page 27|
OR
IF cos ' = cos g+ cos ™' = 3z, then find the value of pg + gr + . [Concepiud Application |

22, A ballpon, which always remnins spherical on inflation. is being inflated by purmping m S0 cubic continetres
of zas per second. Find the rate a1 which the radius of 1he balloon increases when the radias is 15 cin,
INCERT Fari-1, Page 147-144]

13, Find the point(s) on the curve = 29 which is{are} nearest to the poing (0, 5. [NCERT Furt-1, Page 153]

oR
Fimned the intervals inwhich the function £given by £{v) = 2x" - Ar is [MCERT Pare-1, Page 153]
1) strictly increasing (il stricily decreasine
4, Evaluabe |1::;'r— 3y [ Comeeptnal Application |
25, Show that frd = we' (g0 + o0 %0 18 increasing on |'lv:|. : :| [NCERT Purt-l, Page 183]

| secion-c |
{This sectlon compriscs of 6 shirt answer (SA} type questbons of 5 marks cach.)

e, Ewvalpnile: JI Jl—r.l'lr [NCERT PPart-01, Papo 1822583 |
xly =11

27, Acodn is based so that the bead i thees tivees as Bkely 10 oceur as ail, 15 the coin is rossed twice, find the
profability that () hesd appears exactly once () A least one bead appeir [Camcwptual Applieation],
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28, Evaluate | ¢ cosx o [NCERT Part-11, Puge 262-263]
o

0OR
Evaluate: |- —=20I __ oy NCERT Part-11, Page 174
R, .IJII SEC T tan oy “l'l I hﬂL 1
29, IMy=lop(l + so o), then poove thar [MCERT Purt=l, Page 137)
dy |
&t D+siny
O

v
Find the general solition of differential equation: log rI:I =3r + &y [MCERT Purt-11, Page Mi6-31T]

30, Solve the folivwing LPP prophacally, [NUERT Pari-11, Page J97-305]
Maximize & = #x + % sulbject to the constrainis given below :
M+ 3l Je-dpZh; vl xmyzd
OR
Sofve the [pllewing LPF craphically. [MCERT Puri-11, Fuge 17-308]

Mindnalze # = 3r + Spsubjec o consirainls given below
rrlrzdix+rshin gzl
aFy el

= [— — :L T’ [Coneceplun] Applcution]
] a i p P

M. Ifx=sin ¢ and v = sin pi. then prove that (1 — )

| secnon-o |
i This section comprises of 4 long answer (LA} tvpe questions of 5 niicks each)

T

- |‘-'I
32, ACM 5 g positive quasdrant o the ellipse i_,— o | where £24 =@, CHF=h, Find the area berween U arc

AR and chord AR of the ellipse. wea [Conceptonl &pplivation]

33, Show tla thee relation 8 on e set ol all inpegers, ghven by &= Jia, 005 divides (o =0} 15 anequivalence

relation, [MCERT Part-1, Page 2]
OR

Prove that the function £ 2 ¥ — N, defined by fx) =2 + 1 + | is one-one bt oot onto. [NCERT Part-1, Page 7]

I =1 |
A, MA=|2 | 3|, find A" and hence sodve the system of equations [MCERT Part-1, Pago 94-95)
| 1 1
r+Mpt+r=4 —c+y+r=0andx-Jp+zr=2

J8 The points A(1. 2. 3 S(-1. -2, =5iand €72, 3, 2) are three vertices of a parallelogram AT Find the
carteskal equation of CIF [NCERT Examplor, Page 221

0K
Fuiscl the shortest distinee bepween (he lines [WCERT Part-T1, Puge 356-387
PR A = e DGR 10+ ThE and £ o= 157 + 297 + 5E + w3 + 87 - 54,
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(This section comprises of 3 casestudy/passage-based questinns of 4 marks each with subparts. The Brst
two case study guestions have three subparts (7), (57, (i) of murks 1, 1, 2 respectively. The third case staidy
(uestiom has two subparts of 2 marks cach)

Case Stady - 1

36,

Anacadeny bn 2 town ks SO0 students on s st ansd collects fixed clarges of T 300 per student per month,
The academy proposes 1o increases the monthly fee and it is betieved that foe every increase of T 1, ane
student will descontinne the service. 1M academy mereases Ty per wonth per student. then

(f) express the collection (revenue) i fenns of 'y’ [Conceptual Application|
(a1} firxd the enibcal point of reverme function obdained in part (1)
(iify use first denvative 1631 10 find the value of o that maxinmize revenue function
OR
iy nse sccond denvative rest to find the value of 'y that maximize revenue function.

Case Stdy - 2

37, In mswering o question on a multiple chotce test for class XL, a student cither knows the apswer ar gucsses,
Let 374 be the probabality that be Knows the answer and 1/4 be the peobability that he guesses. Assume tha
n student who gnesses al the answer will be carrect with probabilsty 174 [Convepdual Application]

Let B, E,. £ be the events that the student knows the answer. guesses the answer and answers comrectly
respectively

Based on the above information, answer the following:
(y What is the vahue of UEE,) and IEE,?
{4y What 15 the probabilicty that the sudem answered i1 correctly?
(iary What 1s the prohability that the studest knows the answer given that he answered it correcaly”

OR
iy Whar 15 the probability that the smdent guesses e agswer given that he answered it correctly”
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Series : SFS/02/05 SET-5
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Code on the title page of the
Answer book.

e Please check that this question paper contains 7 printed pages.

e Please check that this question paper contains 38 questions.

e Q.P. Code given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book before
attempting it.

e 15 minute time has been allotted to read this question paper.

e The question paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on the answer-
book during this period.
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— ]
Gremeral fnstractions:
Besd the following instructions very carefully and strletly follow them:
() Thes {Puevtion paper comdeieys 38 questions, A guesions e camprdsary,
fu) Ty aextion paper o divided oo five Sectiony — A, B C, £ and E
(i) Te Seetion A Cuesiosy mo | oo I8 are anltiple eferles grestions (WO e Chaesfions me 9
and 20 are Assertion-Rewson based quesions of 1 mark each,
i) fn Sechion B, (hesiony meo 20 100 25 gre Fery Short Answer (154 J<ype questions. caming
2 marks vk,
(v Tn Secdion O (laevions mo, 20 o T ave Shart Answer (84 )-0epe guevtons, camvine § marky anel),
v} S Sevtior £, Cesion me 32 ke 35 are Lovg Arswer (LA )-type quistions, camyng 5 marks ench,
() Fn Sechion E (Ceresiiemsy e 36 fo 38 v Cave sfudy-based guestrons, camving 4 marks sach,
eiir) T b5 e onoernll choiee, Howiven an irrevead caee es b peovicled i 2 guestions i Seoon I,
¥ qaneriions i Sectior €, 2 quentiony i dechior (0and ane asbpan eeclh ie 2 gresions af Seciian .
fix) Ui off calcufelors i md allved.

l SECTION - A I

i This section comprizes of multiple choloe guestions (MCQE) of 1 mark each)
Sebect the correct option (Juesiion 1 - Cuestion [8]):
1. I poanes (=3, dbp, (3, 46k 18, &) e collinear, tben value of k15 |MCERT Part-l, Page 52|
(7 b0 ey b oy Mone of these
Lo 1A amd B are unvertihbe naanoes of the samee order tien which ol the fodlawaize 15 cairect’!
|Comeepiaal Applicatian|

[ah |4 =0, |H =0 (b | =ik =0 {ch A|=0, 8= (| =
i—-j fecl=} g
A lid=|a |=amalres of order 2 = 2, such thata = Ao ey  then A is equal 1o
L d [Concepimal Applicution|
| S 04 0 # A 1]
i e I
wls :l L PR o |:=: 4}; I |n Hl
4. If A s 0 sguare matrix, then A = A" &5 INCERT Pari-1, Page &3-1d)
() i diygonal naires (hh o scalar matms
(€] & SYIunEre mairx [ 0 skew svimmasirie mainx
5 Ifa, boand [ o | aPe il veelors, en angle Between @ and b 1% | Coneeptuud Applkcation |
{eh AT i {ch 4%° (a0

. If position vectors of points Pand O are 27 — j+ 44 and 57 = 7§ respectivedy. then :}F i5
[MEERT Part-11, Puge 339
(ah -~ 4 6F 3 M 411k ey =2 =4 =11k (e 2 -6y -3k
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7. Given A is o square matnx of order 3 and (4| = S then [ AAdiA| 1s INCERT Part-1, Page 89-90]
(@) 5 (b 125 (c) 25 (e 625

8. Charvi is trymg 1o find the general solutron of the following differential equations.
[Concoptual Application)
\(h' 3 - dy (_A - 7 & 3
(N xr~==x+y (1N (X +y)— =2y (M) == =g +x'¢ vy (= dv+nir=0
dy dy dx
For which of the following we need (o find integrating factor of bis solution?
(@) only (i) () {1y and (1) (¢} only (1) ey (ryand ()
9, j 'l is [Conceptual Applicution]
Os
(@) e-&*" (0 e+e®’ -2 ) =2 () 2e-2
Lix—2| >
10, 5iv={"7 3 ©r*<2jscontinuous at x = 2, then value of 7 is INCERT Part-1. Page 105]
S+, force=2
@ 7 (n =7 (c) | () —I1
11, The feasible region to the linear construints of a lincar programming problem is given as
iy [Conceptual Application )
54
ks | ¢ o
B4, 4)
(L
34
I L
a4 Al4, 2)
o
|
1+
X' ‘ ' ' . =X
Wy 2 3 34 s
v
N
Which of the following is constraint related 10 AC
(@) 2x+y~ 1020 () x+2r=h () x+2y-820 {d) 2r4y~1120
12, Ifa =3 - 4F and & = 2/ - 3/ + 6§, then vector whose magmitude is that of | land along @ is
|Conceptual Application]
(@) 217 - 28k (" 1} e 4 (¢) 2—']‘ _284 (d) 147 - 21+ 424
(s 2 NP 5 5 3 Z

13, The comer points of the bounded feasible region determined by a system of linear constraints arc A(0, 8),
3, 2) and €14, 6). I the objective function is 2= mx + qy, m, o > 0 such that Z = Z_then w = n is

INCERT Purt.11, Puge 198]
@ t:2 i 2:1 {c) 1:2 @ 2:-1
14, The function f{x) = |v = 1|, re R s diffcrentinble for INCERT Part-l, Page 118-119]
(@) x= 1 only (b) x =1 only (€} xR~ {1} {dy xel-{-1)
1S, 103 e makes angles 457 and 607 with x and v axis respectively, then the obruse angle which it makes with
2-0X18 18 [NCERT Part-1L, Puge 377.378]
x 2 x5 Sx
(a2) T ] T () 3 () 3
16, Iflines 7 = 2f+Aii -3j+Kyand r =i - +4k+u(di - pJ + 3k} are parallel, then value of p is
[Conceptual Application]
(a) -3 () 9 {c) Y () 3
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17, 1.4 and B throw o coin i turn the one 10 get head Girs) wins the wane, then probabilily of B winning the

RAME is [Cancuptisl Application|
R | e | |
- by = , ) o=
lol4 ()3 g (()3 ")8
&
18, General solunion of the differential equation T L INCERT Part-11, Page 322-323|
L3
(@) e y=x+C (0 logll +x+y=x=C (&) xty+1=C d e"y=xr+(C

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each, Two statements
are given, one labelled Assertion (A) and the other labelled Reason (R). Sclect the corveet answer from the
options (a), (b), (¢) and (d) as given below,)

(a) Both A and & arc true and & is the correct explanation of A,

(5) Both 1 und R are true bat K is not the correct explanation of A4,

{c) Asstrue bt K15 false

() A s false but & 15 true

19. Assertion (4): Let R be the relation defined as 8 = {(), 1), (2, 2). (3, 3), (1. 2)} onset.4 = (1. 2, 3}, then

relation R is an cquivalence relation. INCERT Part-1 Page 2|
Reason (R): A rclation is said to be equivalence, 11 it is reflexive, symmetric and transitive.
20, Let Ax)=e™, x @ R be agiven function, then INCERT Part-1, Page 153|

Assertion (4): function f{x) = ¢ 7 increases forx = 0.
Reason (R): A function /7 is said 1o be mcreasing in R if 1) =0,y e R

| section-8 |
(This section comprises of § very short answer (VSA) type questions of 2 marks cach.)

21. Show that local maximum or local minimum value does not exist for {x) = log x, x> 0.
INCERT Purt-1, Page 166]

OR
The cost of manufacturing © units is given by Clx)=2x" — ¢« &c+ 5, find the marginal cost when 10 units
are produced INCERT Part-l, Page 147-1458)
22, Find the critical poims, Ifany for the function f{x) = sin2y —x, - -:-’- << % [INCERT Part.1, Puge 164]
23, Find the principal value of sin '(cos'—;E ) [Conceptual Application|
’ OR
| )
Find the principal value of tan” '(<1) + cos '( 75 ] ~ sin '( 7’) INCERT Purt-l, Page 25|
24, Solve the integral: [ x(5 - ). INCERT Part-11, Page 235-236]

25, Find the intervalis) for which the function fix) = ¥’ — 3x" + 3x ~ 7, x& R is Increasing.
INCERT Part-L, Puge 153]

| section-c |

(This section comprises of 6 short unswer (SA) type questions of 3 marks cach,)

e oy ‘l)‘l:(u +V
26, Ifcos v =xcos{a +y) with cos a = £1, then prove that — = Lo W),

- INCERT Purt.l, Puge 122.123]
oy sina

27, A and B throw u dic alternatively one of them gets a number greater than 4 and wins the game, if” A starts
the game, find the probability of & winning the game. [Conceptual Application|
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28, IFx=sin fmnd v = sin pr, prove thid

I e ’
{l=x'} el 1.';& +tEy= 1. INCERT Fart-l, Fage 134-135]
[

Fri'y OR

e thoat the daiTerenial equetion 2o Tl g 3y i homogenaons and sedve
) [WCERT Fart-1L, Page 315-314|

20, Ewvaligane: |-:-;i11 x-g%im2c- sin ko gy |NCERT Purt-11, Page 241
OR
A logi | +x)
Evalusie: L ;—_c.’:.. [ Imtigrsted Quiestion |
. byl
3, Bolve the following linear prograning probiem praphically: [NCERT Part-11, Page 197-304 |

Mmumase & =14 2y,
subject 1o the constrains

oy +yped v+ pzbxz0ved

R
Solve the following linear progrmming problem graphically [MCERT Part=11, Page 357-308]
Muaximise £ = Sy + Gk
subsjeet 10 the consermnms
ydoye 0, Sr+ 8y < M [0y + By < 240,
(I £ )
31, Eviluste: _| Sl [MCERT Mart-11, Page 253

(" + )y + 5)

| secnon-o |
(Thix section comprises of 4 hing anewer (LAY type questions of 5 marks cach)

3 =l | I 2 =2
32, [FA" = ~15 B =5 and &=]-] i (), then find [.-r.'i]" |Inbu;g_mb¢d Uit |
5 =X -2 o =z 1
¢ —1 =2 g3 . S p .
&% Show that the lines STy and = ——=1 imersect. Also, find their point of
inkeTEECHom . A g ICvnewpsiial Application |
O
Reduce the equerticns of the following lines in Cartesian fomm [Cvmewptuil Application |

F = (=1 +if - 2y +(3-2nk and F =g I+ (25 - 1 -2 + 1k
Mg, Fimd the end Pty of a bime sepmbed wiich is pempendicular fo both the hnes 1f end panmis L cn 1he
given lHnes

34, Find tlee srea of the region bounded by the ollipse "— - # =l.e=>h, {Comeepiunl Application]
s 7

38, Prove that the relation B i the set 4 = (1, 2, 34, 5} miven by
Bo= (o, By b= b8 as event is an squivalence relanoi. Show that afl (he elements of 1, 3, 51 are related
10 ench ather and all the ebemenis ol {2, 4 are relared 1ooeach eitlier bl ey element of il, 3. 5} 18 telated
1o any elenwent of 42, 4}, [MCERT Part=1, Fage 2|
(R
Sleow thaat the signam fumction 2 8 — 8, given by vl = sgnix) i neidser ome-one nor enie.
|NCERT Pari-1, Page 7|
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[ This section comparises o 3 comesiudy) passage-based guestions of 4 morks cach widh sebpares, The Brst by crse study
questisns have theee subpares dik @), 107 of marks 1, 1, 2 respectively. The thivd case siudy guistan has twn sahpares
aff 2 i ks gach)

Casg Stugly - 1
A £

Thice playveis A, B amd © slare fon the same poial e teee dilferenl direclions given by the vector
| 3 JAT + o el 5T = 3+ & respectiviely. [Conceptanl Application|

{13 What i5 the magninsde of distance covered by player A7
(il Wi s msagnides of destance covered by playess i deseewding order.
{airy Find the magniicle of ihe resaltant of vectars representing the directioms of the players A, B O
oR
Gy Wring the divecibon cosines of the resaltas of vectors representing the divections of A, B amd C.
Case Sty - 2
A7, Ina ety which manufactunes bolis, machmes A, B and O, mamifacture 25%, 35% and 0% of il bolls
respectively, OF their outps 3, 4 and 2 per cesl are respectively defectiva holes, & bolt i drwn al randam
froam thae 1otal atput and b5 fourd 1o be defoctive. [Concepduanl Application|
{ip Find the pratsbiliny il macldee A manadetires ihe delfective bal
i} Find the probability of processing defective balt
(iy Adbebtwas selecsd for qualbny avd i found wobe defective. What (s the probabil®y tar lvwas mainafacmined
by mmachine
OR
iy A boln was selecied for qualiiy und is foand fo be dedfective. What is the probabalany b it was mog
manuficiured by machine A7
Cane Stualy - 3
38, Smnd is pouring from o pipe ot the rate of 12 onv/s, The fnlling sand forms o cone on ihe grownd in such
a way that beight of the cone 5 abvays ae-sixib of e mdiug of the bige, Suppose 1, b oand r reprsseis
valume ol sumd come, heighd of the cone ond mdins of base of sand cone & uny given time ¢
[ Cosmoepteal Applicatinn]

{1F Wiz dhe expression for valmoe Fod cone inotenms of Beight & of the cone.

(i What is the mte of g of hiziphl of the cone, wilsn beight of saed cone = 3 om?
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General Tuxtractioes:

()
(ar)

(i4i )
{iv)
(v}
{11)

(vir)
(viur)

Read the following instructions very carelully and strictly follow them:

This Queston paper contains 38 guestions, Al guestiony wre coupulsory,

This Questton paper s diveded intor five Sections - A, B, C, D and E.

In Section A, Questiony v, | o 18 are multiple chaice guestions (MCOs) and Ouestions i, 19
and 20 are Assertion-Reaxon based quextions of 1 mark each.

In Section B, Questions no. 21 (o 25 are Very Short Answer (VSA)-(ype guesions, caming
2 marks cach,

In Section €, QQuestions non 26 10 31 are Shavt Answer (SA)<type questions, careyireg 3 marks each.
In Section D, Quextiorrs go. 32 to 35 are Long Answer (LA)type quesicons, carrviry 5 marky eoch.
In Section E Cleestions no, 36w 38 are Case study-based questions, carrving 4 marks cock,

There ix no overall choice. However, an internal choice has been provided in 2 questions in Section B,
J qeeestions i Sectiovr €, 2 guestions in Section 1) and one subpart each in 2 questions of Section E.

(i) Use of calewlarors is net allowed,

| secrion-a |

[ This section comprises of multiple choice guestions (MCQs) of 1 mark each)

Select the correct option (Question | - Question 18}
Lo AI0O0, 6), F{5. 4 and F(3, 10) are the mid pooras of sides AS, BC and (A4 respectively of i A4BC, then arca

of AMBC s
(@) 13 5q units

INCERT Part-I, Page 82

{h) 26 sg units 1) 39 sq uniis () 52 squnis

2, 14 s an invertibie matnx aof oeder 3 and U = 3 then if 34 = 840, the value of £ 15 [NCERT Part-, Pago 80)

(a) 243 iy 27 (c) 8l Wh 9
h 0 2 ;
3. I matrix A ~| | (.I.then the value of A" + 31 is [Conceptual Application]
2 0 0 3 01
() ) () s @ (<) |I nI wh 1
3 -] 2
4 IfA=[0 4 1, then value of 14 '] is [NCERT Partd, Page 90)
| | O
() % (& 12 1w Tlf W ~12

5. o b, care mutually perpendicular unit vectors, then the valve of |20 « § + ¢ | 25 [ Conceptual Application |

(@) -3 (e} v6 W I3

h V6
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6, The position vector of a point which divides the join of points with position veciors a-2band 27 + b

externally in the ratio 3 © 5 is [INCERT Part-11, Page 353|
a - 13 a+13b L lla -Th 13 - b
(a) 3 (b} o (¢) o () =
7. If A and B are square matrices of order 3 such that [ 4] = 4 and AR = 27, then value of |B] 15
[INCERT Part-11, Page 90|
() —l— (h 2 () 4 (y |
e vy L o
8. The degree of differential equation (I aerod (ol sln(—‘) “0is INCERT Part-11, Pago 302|
ax e’ |
(a) 1 () 2 (c) 0 () not defined
9. Value of (b “eos ¢ dy is INCERT Part-I1, Page 273.274)
(a) 2 (B) 0 (c) 3 () 4
cl . "1. . " %
10, If fix)= v A v 1S continuous a1 ¥ = 0, then value of & is INCERT Part-1, Page 105]
¢, x«0
{a) € (» ¢ (c) 4 (d) ¢

11, The feasible region corresponding to the lincar constraints of lincar programming problem is grven in figure.
Which of the following is not a constraint 10 the given linear programming problem™

|Concoptual Application|
Y
A
‘) p=x
3
X
- =12
x=y=2=10
(@px+y-2=0 () xz0 (€) yex (@) x+3p<I2
12, It{axa) +{a B =225 and |5 | = 5. then valve of | 5 | is [NCERT Part-I1, Page 356, 363
(a) 28 (h S c) & (dy 3

13, The comer points of the bounded feasible region deteemined by system of linear constraints are
(1, 3} (2. 5). (6, 3) and (0, 4). Let objective function be Z = px + gv, p, @ = 0. If Z has same vahe at

(2, Syand (6. 3), then if p = kg, then value of k15 INCERT Part-11, Page 398|
(a) 2 ® (©) -2 @ —
14. Which of the following function 1s continuous as well as differentiable for re /7 [Concoptual Application|
(a) Absolute value function or Modulus function (h) Polynomial function
() Sigmun function () Greatest integer function
5 R
15, Direction cosines of the fne “‘ —"— z=dare INCERT Purt-T1, Page 379-280|
{a) —3—. —-’-'2—, 0 " —3—, 10 .0
Y109 /109 VI V100
(€) ——. = 2 ! (N i 2_-0
S0 e Vie via /33
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16, 1f n line makes angles ce. [, v with x, 1 amd z-ixes respectively, then value of s’ + sin™f + s’y 15
|NCERT PartIl, Page 377.374)
{ay -2 ih {0 w2
17, 17 A amad & are two independent events such that PLAY =04, PO = 005 then MA w0 B is
[MCERT Part-11, Mage 418]

(a} 02T (fy 1L5% (o] 1,60 () 10,72
|I'. ]
18, General sobution of the differential equation % =-¢' Tis INCERT Part=01, Fage 306-307]
'] '] ': r E) ]
et = By et =0 (e e¥+e = () =" 4C

ASSERTTON-REASON BASED QUESTIONS

l_{]uﬂslinﬂ mirm bers 19 and 200 are Asserdion-Reasen based |:||.:-==|l.-i1r|'|s -turr_l.'lug I mark each, o stalemenils
are given, one labelled Assertion (A) and the other lalelled Beason (R, Select the corvect answer lom the
opbions (a), (81, (c) and (d) as given belbow, )

(@) DBuothA and B are tree and & 15 the correct explanation of A

i) Both A and B are trec bat & & nod the cormect explanation oA,

[c] A s true but K s Talue,

(] A s Baldse bun i b5 e,

19, Assertion (4): The functon '~ defined by 7 8- {0} — R as o= % 15 a hijeciive fumction,

[MCERT Part-1. Page 7|

Feason (K A Dosction 15 sad 1o be bijecive i0 80 is ngestive as well & surjeciive

20, 17 the wotal revenue received from the sale of v units of a product is given by &{ri =3y + 3y + 3 in T, then
Assertion (A): the marginal revenoe when 5 units are sold is ¥ 60, [ Intasgrated Cuussbion |

Resason (80 [T fon o Dosction *F°, f -I'I. 1 0, where x s @ sahstian of 0 =10, then functin 5 atGing
Ffocal maximaumn ‘rl'.

| secion-8 |

( This secthon comprives of $ very shoet answer (VSA) tvpe questions of 2 marks each.)

21, Dilferentiae 1an II:'I';Q';%“: "':| with respect 10 x, [NCERT Part-1, Puge 124]
: OR
i -:.I""l
Fr=ar.y= ot then find (6 T (i) —— [SCERT Pari=1, Puge 134-135]
[ '.
22, Find the critical points for the function )= — 3 + e — 100, if any. [MOERT Fart-1, Pige 164]
23, Evulunte sin|cos -GIJ:—:|| [ Comepdual Applicathon |
OR
Find the domuin of cos {3y — 4). INCERT Part-l, Page 21
M, Evalonbe J-c'rr-t vieosee ¥+ | ar, [MCERT Part-11 Fage 241
25, Find the interval for which the functeon &1 = sin 3x is incressing in [ % [MCERT Burt-1, Mage 153
| section-c |
( This scction comprises of & short answer (SAR type questions of 3 marks each.)
II'.
26, 1" "' = ¢+ ¢ then prove that c—lr: =7 [NCERT Pard-1, Page 122-123]
[
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27. A speaks truth in 0% cases and # speaks truth in 0% cases. In what percentage of cases are they likely o

agree with cach other in staring the same fac1”? [Conceptunl Applicution)]
" "b' . tan ¥ ws ¥
28, Find o if v = (s x)™* + (cos x) INCERT Part-l, Pugo 130]
on
OR
Find the particular solution of the diffesential equation
(1 =) (1 + log xMx + 2y = 0, given that y = 0 when x = | INCERT Part-l, Page 306-307)
29. Evaluate: | s, [NCERT Part-11, Page 253
(S -sin"B)(2-cos™B)
OR
3z
Evaluate: f | ¥ sin my |dy INCERT Part-11, Page 273-274]
n
3. Solve the following lincar programming problem graphically: INCERT Part-l1, Page 397-34% )
Muximize Z= [{00x + 600y
Subgect 1o the constraints
X=rEaN0x220,y-4xz0x. y20,
OR
Solve the following linear progeamming problem graphically: INCERT Purt-Il, Page 397.348)
Minmyize 7 = 3x + 4y + 370
Subject 10 the consirainis
Yz x+ v+ 10,0 <40, v =50,
M. Evaluate: [ V53— xidv. INCERT Part-I1, Page 264-265]

| section-po |

(This sectina comprises of 4 Jong answer (LA) type questions of 5 marks euch)

2 3 9
32. Ifa=13 2 4| then find 4 ', Hence, solve the system of cquations 2y + 3y +2=0, 3y -2y —2=35,
1 1 2
St=dy-2z2=9 INCERT Part-I, Page 94.95]
33. Find the vector and Cartesian equations of a line passing through the point (1. 2, —4) and perpendicular wo
the lines |Conceptunl Application |
ro= (8 19+ 106) + 237 - 16 + TH)
and ro= (150 +29) < SE)+ (i + & - 36).
OR
Find the image of the point with position vector (27 — 7+ 5k) in the line [Coneoptual Application |

row (10 27 - B8+ A (107 - &) - 114),
34, Usmg integration, find the arca of the triangle ABC, the coordmates of whose vertices are A(4, 1), B#(6, 6)

and (8, 4). [Conceptual Application)
35. Letf: N— N, Nisthe set of natural numbers, be definedas ix)=x+ 1, if risodd and fx) =x -1, if v is
even Show that /7 is a bijecuve function, [NCERT Part.l, Page 7)

OR

LetsetA=101,2,345 6,78 9 and & be a relation n A = A defined by (0, HYRc, dhifa~d=b+e
foe (@, b), (e, o) & A % A, Show that 1 18 an equivalence relaton. Also oblain equivalence class [(3, 7))
INCERT Part-}, Page 2, 4]
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| secton-e |

[ This sectinn comprises of 3 cpse-study/passape-based questions of 4 marks epch with subparis, The first
two case stady questions have three swhparts (0 07, (07 of marks 1,1, 2 respectively, The thicd case sindy
guestion has two subparts of 3 marks each)

Case Sty - 1

d6, Two bovs are fiyving kites on the terrace of their respective hoases. The sirsight strings of kites are in the
form of shew lines and their equotions sre given by fCeneeptmal Applleatisn |

ro= (e eThheml -2+ 6

and tl o= ==

ih Fimd o vector perpendiculur 1o bedh the sirings.
(fh Stfe the confition so thal @rngs interses] cach oiber
(iry P the shoriese distance beracen the stimgs,

R
iy Along which direction yeetors are e Iwae srnzs’

Case Stady - 2

37, There are two shops moa vallpge nomed Rama genesal store and Gireen general sione. Rama gencral stone,
stares 30 tn of pure museard odl and S0 un ol aduberted mustard ofl, Wille Green general siore, stores 50
tim of pure puescard oif and &0 din of adultcrased wstard oil, Bami wants so purchase o tinof mustand oil
from amy of the shops. [Comceptual Application]

i Fimd tlee probabilisy of gening on adulierared msstand ofl to Goom Green genersil sooee
it} Find the probability of purchasing a pure tin of nmstard odl.

Gy B the tim of muastard oil purchased is pure, what is the probability that it was purchased from Rama
fremieral shoee’?
OR

Ly Whan is the probabdlicy of purchasing a pure mustard oil un fram a Green gerenil spone or sdulieraed
musdined il tin froen Bama peneral store?
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Cuse Study - 3

AR,

L L
¥ Em
r L
-+ ¥m &

A person wils 1o purchase o 3 bedrooen flat in Medda, When he went 10 have  look anthe flaz, be noticed a

window inthe formol a receangle suomoumted by samnicircular shaps, The perimeter of window is foand o

be 10 o 0Ty m is Tength of recianpular portion of window and v m is its breadih ond semicircular portion

15 o breadihe, then [Cmnceprial Applbcation)
(i1 Misl il aress el he window o benns of y,

{1 Tined e walue of v for which arca of be window is mudmam
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Crenera!l Prafrene famy:
Head the Following instruclions very corefully and strictly follow (e
(1) Thiv Cleesiiorn paper contaies 38 guestions AN guesiions e compilvory.
(iF) iy Cheestiont paper o dtviddied dmte Jive Sections - A, B, C D wad E

L) dw Seclion A, Cheestions no,  do I8 are oniltiple efvcice questions (MO0 and (aestions noe, 19
and M are Avsertion-Boasor baved questiaves of 1 mark cack

{ivy e Seetfon B (laeviions roo 2 50 35 are Very Short dwvwer {FEA)fype grestions, camrrg
2 mrarekx eacte,

(v} I Sevidow © (haevloony s 26t 31 are Shoent Avswer {54 )vpe qeoestions, carnving 3 prarks ek,
(i) M Seetion £ Chevstioens no, 32 00 38 e Lang dnswer (LA)-vpe apiesions, carming 8 sraeks oeoh.
(vir) tn Section E, [iestions no. 36 fo 38 ave Cave stdp-boved questions, camving 4 marks sack

(ver)  There v rctoverall clionee. Hewerer, an onlernal choter Tas been peenided in 2 quesidons i Section
3 geresteony i Secrion O, 2 questions in Section £ wed oree subpan eack in 2 greeaions aof Secioen F

(iv) Ul ool conlenlators o mod allowved.

i This section comprises of muoltiple cholee questions (MCQs) of 1 mark each)
Select the correct apdion (Question 1 - Queestion 18 )

1. I, represents cafictor of an element o, of i determinint cormesponding soa matrix 4 = [a, ), ten for matrix

I 4 -z
A=|0 1 L1 I P [MCERT Part-l, Puge &)
1 2 i
(@l 3 {hy -3 [ ) =8
. The matris | | 'k is iventible for [MCERT Farl-1, Page ]
(@ k=0 RTE i) k= '-; fh k=
3. WA =Ja,]isa mamix of order 2« 3 such thed o, = 3j = J, then o, & | Conceptunl Application ]
(i) & (b1 does nin exisa [ B | (e R |
; " PR | ' :
4. The vulues of 5 for which ;: =y — 2r are [MCERT Part-1, Page 771
[@) =2, 14 (2] 2.-14 {e] =2, =14 el 2, 14
5. The valueis) of @ for which vechor ! = [ 4 &1 FEePIesEnLs i KL VeCEr is [MCERT Part-11, Page 341
1
(o) —— b 43 () £l ) ——
) 43

© 2026 Prepared by : Amit Mittal | PGT Mathematics | St. Francis School




.

11,

12,

13

14.

15,

16,

© 2026 Prepared by : Amit Mittal | PGT Mathematics | St. Francis School

|| =4and -3 < &< | then the range of | jr | i

|Conceptual Application)

(ar) [0, 8) (hy |-12, 8] () [0, 12] 1y (8, 12)
- 2r O 4 1 0 .
A= i and A" = | 2 then value of x Is INCERT Part-1, Page 9%0]
: I P | ;
(a) 3 () 3 @ 2 {d) ~2
s dy
Integrating factor for the solution of differemial equation sin” S Fr=coly s
" INCERT Purt.IL, Puge 322.323]

(77} X (b colx (¢) —colx (dy &

[ .I |1~ xlddv s equnl to INCERT Part-11, Page 273-274)
{a) 1 (b 2 (€) 3 (d) -3
A function *f is said to be coatinuous for v = R if [Conceptual Application]

{a) [ is cominuous at x =1
{) [ is coptinnous for £ - (0}

(h) ' is differentiable st y =0
() [ is differentiable for v € 8

The feasible region corresponding to the lincar constraints of a linear progrumming problem is given as:

[Conceptizal Application ]

(Y v20
INCERT Purt-IL Pouge 355.356]

X' - i B -
o[ R34 \ 7 8
1
L
v
Which of the following is not constraint to the given lincar programming problem?
(a)xz212 by x+yz35 € r21
Cosine of an angle between the vectors i — j+ kand i + j— K is
1 2 |
ay — bhy = L LE
() 3 ) 3 () 3

() cos '( :l“)

The comer points of the bounded feasible regron determimed by the linear constraints are A(1, 3), 8(0, 4),
(12, 5y andd IX6, 2), Let Z= px + gv, the condition on p and g such that mmimuem Z ocours on any point of

segment A1) s

@p+5q=0 (b p=5q

The funcion flx) = jv| + v - 1] 1§

{ar) continuous at x = 0, 1 but nod dufferentiable.
{¢) not continuous and differentiable at v =10, |
Direction cosines of a vector equally inclined 1o the coordinate axes ure

(€) Sp=q

{A) ——, —— —— > L1 () 0,00
Vi /3 /3
The equations of y-uxis are
X.. ) : x-1 vV = -1 _ )
————— D) e e o - o s OB oy
b e e S

INCERT Part-11, Page 398)
(@ Sprqg=0
| Integrated Question)

(&) not contious at x < 0, [ but differenuable
() continmous as well as differentableaty =10, |

INCERT PartI1, Page 349)
(«f) Nonc of these

INCERT Part-I1, Page 382]
-5 g =10y
i e e




17, Three persons Ore o leceet and iheir probabilities of hiking o @res are 002, 003 and L5 respectively, The

pn:lhnh'ilil,:.-' 1hat Gerged e il 1% [Cnmeptusd Application]
[erh (hS3 ity oAb ] 0,72 (i) (L5
i ik
; . . o iy )
. 17 pond i represend degree and order of o differentiol equation {?:I - 1i-.--| —— | =i ihen vahee of 2 — 3 i
oy ik
[SCERT Port-F1, Poge S0-HEZ]
lexh 1 (h) =4 [ S i 3

ASEERTION-REASON BASED QUESTIONS

(Cruestinn numbers 19 and 20 are Assertion: Reason hpsed questions cammying | mork each, Two stntements
are piven, ome bBbelled Asserilon (A) and the ather labelled Reason (R, Select the corrvel answer [rom ke
aetlama Lol (81, deb and (o) as glven be b

{a) Both A and B pre true and B s the correct explanation of 4.

(f ) Both A and & are frue but 8 s not the cormest explanation ol A

(el A s true bud B e Lilsee,

(ef | A is Fndse bud K is tmae,

19, Assertion (A1 A rellexive relation ioa SV SC0 A S an dentily relation also., [Integrated Cruedion]
Reason (R} The munber of cne-one fumctions rean serd = (1, 2) wes 4= (1, 25 are 2.

20, If* " be a function defined by Ay = ¢ —x+ | farx & K. then
Assertion (A): the luinction ¢ 15 peither pressing aor decreasmg on [-1. 1. [Integrabed Quesion]
Reason (R): Margmal cosi relaed wocost functlon ey is 0, where o represenes mimber of unis prodiced,

| section-8 |
(This section comprises of 5 very short answer (VSA) ype gquestions af 2 marks cachu)

21. B ihe fuscnon fich = bogicos 1) sivietly decreasmg on |:IJ. ;L] 0F [wH IMCERT [Mert-E, Page 154]

OR
Find whetlser the function v=x" + 5 + &+ | has bocal maxim or Iocol minimn. [NCERT Pari-l, Poge 166]
12, [farx= L. the function fxy=x"' - 62x" + av+ 9 otains its maximam value on the interval [0, 2], then find .
INCEET Part-I, Poge 164]

23, Represent sec in terms ol v, | Comceptuad Application]

tan Il:%.l
4 OR

Write ihe branch oftan ' v other than principal value branch in which it becomes hijection.

24, I J Jl,—l_ e = -_L-sin Yaxy+ €7 then find the value of @, |MCERT Part-10, Pape 244]
4 -0y
25, Wilbout wsing dermvatives, find the maximum and minmm valee for the fimetion 850 = 350y -2
| Comnpduad Application]

| section-c¢ |

{This sectbon comprises of & short answer (SA) tvpe questioms of 3 marks sach.)

1 % f il .

2. IFy=""" 7 =1 % x5 1, then show that (1 = f‘}% r% v =11, [MCERT Part-1, Page 137]

. )

27, Avocard from @ pack of 52 cards is fosL From the remaining cords, 2 cards are drosa without replaceme
mnd found o be bath aces. Find the probability that Jost card = mn ace.
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2 [Fr=micosh + log mm il:'-:lmi_r'ﬁ sin B, find the valse of % nlh = % ISCERT Part-11, Page 134-135)
OR
Salve the differentin] equation:
0 =yt iy 0F + v e = 0, glven thet v =1 when x = 1, [NCERT Purt-Il, Page 306.307|
1% Evaloane: J- I-ngl ey Iflu-;+'r'r . INCERT Part-11, Page 2503411 |
OR
1
Evalunte: jflle-n-g simx —log sen 2y udy, INCERT Part-T1, Page 273-274]
3. Sabve the following Hnear programiniizg probleon ISCERT Part=I1, Puge 37594
Maximiee £=x + 2y
Subject b the comstrainls
t+ 3z 00 2e—y a0 2+ p s HE pdh vz,
OR
Sobve the Tollowing Dnear progrsmmeng probleim [NCERT Part-T1, Page 397594 |
Minimize &= 60+ 3¢
Sabject 4o the conslraints
dr+ el r+ Sy N5 3o+ < 150, v =20, p 24k
3. Evaluabe: f-!-iiJII hog x bedy . SCEKT Part-11, Mage 259260

| secnon-o |
(This sectlen comprises of 4 lmg answer (LA) type guestions of § marks cach)

32 Using matrices, solve the Fllowing system of aquations
r+y=r=L e+ p+g@l Ir=y=Tz= | [NUERT Part-l, Pape 94.95]

T s L ¥ — -5 I
33 Find the value of &, 5o that the lines L '1" = 'I_ ='__|‘1:u1d-f._-.' .T'T =2 =52 yem

[ & 2 Ere | 3}
right angles, Alse, find equatins of o ling passing throagh poim {3, <1, 7 and pamalled tof,

[Conceptunl Application|
OR

Fud the vestor and carbesian equatsons of o hing passng through the pet (1, 2, =4 ol pempendicular (o
% FEIP o= r—15 _ y-X =_5

i fwo limes x ] - BT 5 aiiel 3 = z [Comeeptusl Application |
34, Using imtepration, find the anca of the region bounded by the fodlowing lines:
S 2= 0= =G Py Sy =i [Cnmeeptusl Application]
35, Show tha the relanon S on e set 8 of real menbers defived as 5= {{o, 5120 £ b 15 reflexive and transsiive
bt mot svmmetnic, [SCERT Parl-1, Page 2|
OR

Show that the function © ¥ = N defined by fix) =" + 0+ | is one-one bt not onio, [NCEKT Part-1, Page 7
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{This eeclivi -bm'ﬂ[lﬁ'm:ﬁ Al 3 cose-simly/passage-hased (uisiinms il 4 marks vach will subsparis. The lirsd
two case stady questions have three sabparts (7, (i), (60 of marks 1,1, 2 respectively, The third cise sty
cpuestion hins twa subparts of 2 morks cach)
Cuse Standy - 1
4. Two friends Hve o the bouses A and 8 whese locaions gre représented by coordinates (3, 1, 2 and
{=1.4, () respecimvely, [Coimeeptieal Applleatiom]
Lismg thse ahove mbemution, answer the following questions:
—— ——
i [0 the poinis A3, 1,20 aml Bi-1, 4,00 are joined by vectir A8, dhan find AR
ik Find thi it vector in the direction of A

farh Wele novechw of magntode 5 amits aleog the veclar .fE.'

OR
(e Wenie T ingCrion Cosiies af .-I'_BF
Cose Sty = 2
7. A coach s 1r._||r|i||__5.|; three pla’y‘cr\. for badmmton competition, He observes bt player A can v 4 out of
5 b les Flaver B can wan 3 o ol 4 maeches and pl:r_-,'r.r Cocanowin 2 ol of 3 maiches |'I|i;|;'!|'l.ll;|
irh Whal 35 Lhe prohahoding that sl the three will win the mstches m s competiton?  [Comceptwal Application]
ik W ot o the poobbadivy that A locses bur & and € wan the gane?
(i What & the prabahility thal a1 least one out of A, Fand © will win the game?
oK
(i What i the probabilite that none of them will win the game?

Cuse ninaly - 3
3. The jer of an encavy & fyene along 1he curve v=x + 2 and a soldwer s placed an e podin (3, 23, I ara
gave T, el 15 poand dx, 1, e |Comeeptual Applicatinn
¥ p=x+1
r
el I}
% Jogr e
LA 7 N
¥y

(rp whaot §5 the distenes £2 between the jo ond the scddier in tlerms of 57
iy bar what value uf ¢ jof 15 nenrest to the soldier™
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Crowrerad farsdrecticurs:
Read ihe fllvwing instroctions yery carefully and sivicily follime ilem:
(1) This (hestion peper comimny 38 guesiiony, AN guesitons ere compelbary.
(i) This Quesiiom paper o dividled (ndo five Sectiony — A4 B €, B and E

{if) I Section A, Cicdtons go 1 ole I8 are preliiple chofee gaestions (OO0 ) and Caestions o 19
wnd 20 are Asverfion=Reavon faved guiesiions of 1 mvark cach.

(v I Section B, (lecinioas mo, 25 1o 25 are Very Skort Arswer [ FSA-Ivpe guestions, cornamng
2 markes each.

vy i Section €, Cleestions ke 26 o 31 are Shaoet Answer (54 J=fppe guestions, carming § marks sach.
fvr) i Seclivn [, Cluestiory o, 32 000 35 ane Eorg Arsvwer (LA j=tppe queesivms, carmang 5 morks each.
[ver) e Seefion E, Cheetions no. 36 fo 38 are Cove dudy-based questions, carmng J pnarks eoch,

quid) There o ro cverell chedce, However, we erema choree boy been prenaded in 2 quesieons e Seciton B,
3 guestions n Sechion O, 2 questions in Section 1 aed ooe sachpoot each in 2 guestions of Xection £

() Lise of caleailaions is mof affoswead,

| secmion-a |
(This section comprises of muliiple choice questions | MCOs=) of 1 mark each)
Select the correct oplien (Question 1 - Questbon 18}

L. ‘The domain of sin™' vr =1 is [NCERT Part-1, Page 19]
fa) |-1. 1] By [0, 1) (e |-1, -2) [y [0,2
2, letf: f— Rdefined by fi{v) = v, Choose the cormect answer, [MCERT Pari-l. Page 7|
{i) Fos one-one aned onlo (P s many-ome & onlo
(o) s omeeome but not ondo () Fix neither one-one mor onta
A _i'_' Joged 1+ ¢ el = [NCERT Pare- 11, Page 259260, 268
) 4 ‘ I
(i) log 4 (bp log {?J () foge {if) Togd
i, f& iy = [NCERT FPort-I1 Page 235.236]
T OWEDE
3 = e - [ 3 =
i Vsim x 4 By g e (e i & ] i

£, The arca bownded by the survey = |, v = Pand x = 3 in first quadrant is
| e vl -'l.].llp|i|=”l|'l'l|

=]
L

4

(@) 5 s units (A} sy umils (ch - i Ll [aly 25 sy unirs

=l b
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f. The area bounded by v =xandr =3 i gven by [Comeeptual Application]
w [y ) a2 a-d @ 2 o0 Dy

{. y
7. Ify = sin % then % 8 [NCERT Part-L, Puge 137]
o
farh —sin Ax (k) 2% s5in & (€] —eos i {dy =25 cos B
H f—r{r} 15 egual 1o INCERT Fart-L, Puge 130]
fah a'’ iy xlogx el ol +logx)  {d) =

] v u r )
Y, IDvameter of a sphere is 5 (20 + 5), the mte of change of it sarface area with respect 1o xis

INCERT Part-1, Page 1471

3
{a)y 18= (Ir + 5) = (c] 9 (2 + 5) {d) 3
e The edpe of a cubwe is screasine at the rate of 0.3 cmys, the rate of champe of its suclace areawhen edge =
Fom s INCERT Part-1, Fage 147]
{ay 108 cm (Fy 108 ¢m’ (c) 108 em’s () 108 emis
11 The degree of the diflerential equation [WCERT Part-10, Page 302]
ity { e 2 . | ':1.'-:'. L
— + 3= =xlkog|l—]i
e Lh] """'L'I..-I,_T-.I”'
{ar) | iy 2 (c] A {dy Mot delined
12, The direction cosmes ol lne of Sl ol wecton r_; = ',E!_|: + ,H.: are [MCERT Part-11, Puge 349)
1 =212 1 =2 2
iy =1.-2.2= B =m=F> ) s/l =-LL1I>
31 573 ¥3 ¥3 43

LY. The pesition vector ol o point through which the line r=2- JHak 30— k) possesis

[SCERT Part-11, Page 382
(o) <2 -1, d= 1 I e (c) I =j+ak i (L-2H
14, 11 : Y JT = ¢4 k and |,,-;| = ||;-| =1, then the angle betaeon ; amcd E 1%
INCERT Part-10, Mage 365-504]
gy A (hy &I° (] S {d 1N
18, The line joining the points (O, 5, 43 and {1, 3,67 has direction ratios propociional io

INCERT Fart-I1. Page 379-380]
fu) =-1,2 2> i) =1.2. 2= (el (1.-2.0) {dp (1,31

It If o and & are non-gero vectors, such thot o <& =10, then [MCERT Parl-11, PFage 356]
-

ar ) a is parallel io b i a and ; are codlimenr

(el a i perpendiculier 1o b (a1 Mome of these

17, I0A and B are events such that PA | B) = P [A) then [MEERT Part-T1, Page 05)
iy Achibwd«0 (b)) A=8 () A-li=¢ iy Ay = )

18, 1 PA) = % L PUEY = 0, then P{A |5 Is INCERT Part-1L, Puge 405
() 0 B = (c) notdefined  (d) 1
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ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason based guestions carrying | mark each, Too statements
are given, ane labelled Assertion (A) and the other labelled Reason (R), Select the corvect answer from the
options {a ), 40, (e) and {d) as given bebow.)

(@) Bosh A and R are true and R is the correct explanation of A,

(b) Both A and Rare trug but R is not the correct explanation of A.

() Ais true but R is [alse.

(d) Aislake but R 15 troe.

19. Assertion (4): For a bounded feasible region maximum o minimum of objective functson los at the
corner points of the leasible regron. INCERT Part.1l, Puge S98.399|
Reason (R): Maximum or minimum bes at the cormer points of feasible region.

20. Assertion L4): The domain of tho function INCERT Part.l, Page 1921, 24
sin”'x o+ cos” x4+ tan” ks |- 1, 1]

Reason (R): sin™ v, cos™ x are defined for | x | < 1 and tan”™' x s defined for all x.

| section-8 |
I This section comprises of § very short answer (VSA) type questions of 2 marks each.)

21. bor the differential equation, imd a particular solutioa satstying the gneen conditon

n

(1 +sin" x)av + (1 = v ) eosxde = [, given that, whenx = =,y = (L [NCERT Part-I1, Page 306-307)

3]

22, A and £ throw a pair of dice tarn by turm, The first to throw 9 is awarded a prize. If A starts the game,

show that the probahility of A4 getting the prize is % [Conceptoal Application]
OR

Assume that cach born child 8 equally Tkely to be i boy ora gerl 1o Lamily bas two chaildren what =

the conditional probability that both are girls, given that INCERT Purt-11, Page 40%]

(£) the youngest is a girl.
(i)t Jeast one fsa girl,
23, Find the length and the toot of the perpendicular drawn from the point (2, <1, 5) on the line

x=11 y+3 748

m - ———_“ . [Conceptunl Application)
- [ .fl | -1 [ 1)
: s value of aln M Y2 |« cos-3 = b+ tan-{— :
24. Find the valve of sin (i } cos ( 3 } tan lﬁ ‘| INCERT Purt-l, Poge 27|

2
28, et = ']

i} 1
.,] and fix} = x —4¢ + 7. Show that A4} = 0, hence find A,
INCERT Part-1, Page 47, 31|
OR
-7
2

INCERT Part-1, Page 51, 41|

ko

Find the matnx XU so that X l‘ A of

J-

- _()l
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| section -c |

(This secthen comprises of 6 shorl answer (54 pe questions of 3 marks each.)

d
6, Ifx= : then shiowe Thi :i. =i : I'T-_I [MUERT Part-1, Page 122-123]
2 f V L+¥

27. A puoint on the hypotenuse of a nght-ngled trinngle = ot distinee @ and & from the sides, Show thal
the minimum length of the hypolemsse is (™" + B [MCERT Part-1, Fage D]

.|
28, Evaluate J-.l Ao =32 |k [Comeptual Application |

O

Find the general solution of the differential cquation, v eos vadv = (e’ logy + ¢ de
[NCERT Port-IL Page 3207
29, Let S be the sel of points in w plune and 8 be o rebation in & defined as B = [{A, Iz oA, #) < 2},
where o (A, #) represents the distance between the points A and B, Bs & anequivalence relation?
[Comipimal Application]

3, Using integration find the area of the region: {(x, v} %"+ " = 36 and 3r + v 2 A},
| CacepriEnl “p“ﬁ"ﬂll'm

OR
Make a rouph sketch of the region given bebow and find its area using inegration
e Depsy + 0y <2 4 L0k 3), | Comceptunl Application |
3. Prowe thet the funsetion v = S v - 1] B oot differentiable oty = 1, [NCERT Part-L Puge 119
Ok
Find % if ™ + Mewy + I+ x4+ om0 [NCERT Part-I, Puge 119]
H

| section-»o |
{This secti convprises of 4 bong answer (LAY type gquestions of 5§ macks each)

32, Find the distance of the poml A0 & 4 and s mage o the line joining the poants 8(60, - 1, 3) and

Cl=3 -1k [Comeeptunl Applbeation |
OR
I the vertiegs. A, B, O of o QAP ape (1.2, 33, (=1, 0, 0 wnd (U, 1, 2} respectively, what is the mognitude
of SABC? INCERT Pari-1E Puge 256]
3 -1 1 1 2 =2
M UA"'=|-15 6 -SjundB=[-1 3 0 find (487", [NCLRT Part-1, Page 91|
£ 2 Z g
H
1 2 2
HA=|2 1 2| findA™" and henoe prove that A7 - 44 - 57 = €2, [Comeeptual & pplietion|
z I 1
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M, Show that the differential equation
Dee™uly # 1= 25 @™ty = 01s homopeneois. Find the particulos solutioa of this dilTerential equation,
Hil.-l.':n thatx = U wheny = L IMCERT Part-11, Page 212-214]
A5, Sobve the following linear programming problem graphically. [MCERT Part-11, Page M7-395]
Mlaximise &£ = 5 &y
sutbjgct {0 constrainis - 2 3. v =4 and G + By = 72

| secrion-e |

[ This section comprises of 3 case-stody) paasage-based guestions of 4 marks each with subparts, The frst
o cade siuly questions have three sabparts 00, (00, (06 of marks 1, 1, 2 respectively, Tlve thivd case stady
fuesdion has fao subparts of 2 marks sach)

Case Study - 1
A, Ina [Lghifle] :||.'I|'-.'i1:.-' chiss, there are [ siudents whose apes e 16, 17, 15 14, 19, 17, 168, 19, |6 and
15 s, Ope dodent s selected 1l rmdom such Chat each has edfual chance of ‘h-eing ehivaen and
ape ol the stedent s recordesd
Cin the basis of the shose information, answer the Follimwing guestions; [ Comeppiiznl Application]
{1} Find the probability that the age of the selected student s o composite numbaer,
() Let X be the age of the selected student. What can be the value of X7
(o) A stubent wis selected and his e was [ewimd 1oy b less than 16, what in the |'|r|||.'|:|!1|'|:il.1_.I VR
his nge is 137
O
fai ) Acostuderit was selected at random and has age wis B 1o be preater than 15 years Find the
preciabilicy thal hs age s a prime number,
Case Stady - 2
3. A COMTIIY d-l::!l'ir:y_ in gill mlems cfeckied oy make three-dimensems| pifl. Lo amed 5 oore lEam was
given the responsibility for the same, Aler discussions core Geam sugoested o isert a right cirewlar
con in o sphere touching the surface of & sphere and at the saome time gets illuminated when inking
rounds, They presented the different dimensions also keeping the cost fnctor inbo seeount. The gift
em looks like s shown [Cuneepiugl Applcation]

(i) T @ oome of base radius o and beight v s insoribed in Hrll'll.'l'l.' ol reding M then estithlish relation
Perween ooy and K.
{1t} What & the vofume of a cone in peems of y alone?

(i} What should be the length of altitede of & cone sothat the vodume of inseribed cone i maximam?
O
fui) Foidd the maximum volume of a8 cone mscrabed o a sphoere,
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Case Study - §
38. Manjit wants 1o donate a rectangular plot of land for a school in his village. When he was asked 1o
give dimensions of the plot, he told that il its length is decreased by S0 m and breadth is increased by
S0 m, then its area will remain same, but if length is decreased by 10 m and breadth is decreased by

20 m, then its area will decrease by 5300 m. [NCERT Part.l, Page 3435, 94|

Y

4

A

{f) Express the given situation in the form of linear equation in 2 variables.

(i) Express above system of equations in matrix form and hence find dimensions of plot,
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Cremeral fustrretions:
Hewd the Fellmwing imstructions very corefully and strictly fillow them:
{1 Thay Chvestiom paper contins T8 questiony, AN guestions o comprilsary,
() The Chiestion poper o diaided deio five Secrtons - A B, €, D gord E

(i) Jn Seprion A, Cueestions po. | oo 18 are mpltiple chofee questfans (MOC and (reesiions o, T8
i M are Assertion-Rerson hased grications of | reek eack

{evd I Sectiom B, {’_.J.lu.'.'.irrm.'. ro, AF w25 gre Very Shoert Answer [VSA Rfppe quesitony, canming
2 marks ench.

{vh B Seerfowr € (oiesrions o 26 o 36 are Shard dromeer (84 Hvpe guestions, corrving 3 maneks cach,
(vl T Fectien £ (hiestions o, 32 00 35 are Lomg Anvwer (LA ype questions, carmae 5 merks sach.
(i o Seetion E Chesstions ne, 30 00 38 are Coge stidv-bosed quedtions, camving & marks aocih

(i) Tieewe fs mo cvvrall cleodoe., Mlomever, an uevml chedee luey Beerd provieled in 2 guestions (e Seciion B,
2 gueestions in Secfeon O, 2 questions in Seciton [) and one subpan’ each ir 2 queviienws of Secton F.

{h Lise af calculabos i omal aliowe

| SECTION - A |

{'This section comprises of multiple choice gquestions (MUODs) of 1 mark each)
Salewt the correct opthen (Chuestlon | - Cruestion 15):

2 -3 35
1. The minor of the element of second row nnd third codumn (@:5] in the determinant |6 0 4]is
1 & ¥
|MCERT Fart-l, Fage B4
iy =22 () 13 (o) =13 [y 22
1. The area of the triangle with vertices (-1, Z), {4, 0} and {3, %) is INCERT Pari-1, Pags H2|
(il % = units i) - ':i 6] units (e} 21 s units (6f] 42 5 umits
ey
s _I"L ?'| = _; :_i then the vabue of v is [NCERT Part-d, Page 41
tah 11 iy 3 i) -3 Ir.r:l |
4. The principal vakie nl'sln':l{%ﬁ:l iz INCERT Pari-1, Page 19]
T k1 kg Il
Lol ? 11"] '—3 ({d] E ':l:ﬂ 'E
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fComeeptual Application]
() Mone of these

| Cvneeptma] Appllcation]
{1 2 = s unils

[ Coneeptm] Application)
{d) B =ag unils

[NCERT Purt-11, Fage I74]

() Mone of these

[NCERT Part-I1, Page 274]
T
)y =

[MCERT Fart-1. Fage 172]
() 0

[NCERT Part.1, Page 166]
) 52

S Letd = (1, 2.5 .xnland # = [a, B}, Then the number of surjections from A into 8 is
() “Fy (b 2 -2 (£) 2" -1
B, The ared botimded hj.' the clirve %P 4 .r! =7H
() = g uniis [ dan Ay ks (1] % 54 Lnits
7. The area bounded by the lines x| -2 + [v] =0 s
(e} 1 s umit (b1 2 sy unils () 4 s umils
-1 0=
8. The value of |”#¢x is
4 Sx+421-1
21 5
fa) = (k) 0 i) %
£
- 3 1 .
9. The valee of [ —dr is
| +tanx
) 0 () 1 i) %
10, The shsolute maximum valuwe of y = x' =% + Zind v < 2 is
fah 4 (] G (e 2
11. It is given that atx = |, the fanction flz) = x' - 62 + ax + 9 attains its maximum value, on the
interval [0, 2]. The value of @ is
(o) 20 () —130 () 120
12, A function 5§ is said 1o be continuous at & = g, if

13,

ferh ]ln'll1 flx) exasls (B

() Mome ol these

iz,
d

(o) fla) exists

Wy =asn’ Lx=acos’ @ then ﬂlﬂ Ly =
A

(B} -

o {c) -3

() -1

!

v : E
Ihe general solution of the differential cquation :i_ = ¢ + oy s
:

s Tt

(B} v= f.'lj?

(@) y=Ce? () ¥ =+ el
- ; - i
. Degree of the differential equation — 4 sin —] =l
[ Ul iy
(a) 2 (b 1 (eh O

. Integrating foctor of the dillerential eguation I =xr+ v

{a) -1 (b 1 (e} ™

. Given P{A) = (14, {8} = 0.2 and P{4/B) = 5, then Pid w B) is

{a) (.35 () 08 i) (LGS

and B s the event ‘Father in the middle’, then PLAWE) 14
1

fah % [hy 1 (e} 2

[MCERT Part-I, Page 105]

lim fix) does not exet

[NCERT Part-l, Puge 134 132]

€)1

[NCERT Fart-10, Fage 322-323]

W y=i{C- .:].r?

[NCERT Purtl, Puge 2]
{1 not detined

INCEKT Pard-11; Page 324

{d) ™
INCERT Part-11, Pige Hi5]
{a) 1535

. Mother, father and son line up at random for a family picture. IFA is the event "Son on one cmd”

INCERT Part-11, Page #08]
o
1al ;
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ASSERTION-REASON BASED QUESTIONS
(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark each. Two statements
are given, one labelled Assertion (A) and the other labelled Reason (R), Select the correct answer from the
options (@), (b}, (¢} and (d) as given below)
{a) BothA and R are true and R is the correct explanation of A,
{5 Both A and R are true but R & not the correct explanation of A,
(c) A istrue but R is folse.
(d) A is fakse but R is true
19, Assertion (A): The area of parallelogram with diagonals @ and b is ;|J % b | [Conceptual Applieation |
Reason (R): If @ and & represent the adjacent sides of & triangk, then the arca of triangle con be
obtained by evaluating jaxh|
20, Assertion (A): sin '(0.76) is delined. [NCERT Part-1, Page 19]

Reason (R): sin”'(01.76) is defined because sin™'x is defined for all real numbers.
| section-8 |
(This section comprises of 3 very short answer (VSA) type questions of 2 murks each.)

21

d‘.
Find the generad solution of the differential equation -Z = :—” [ # 20 INCERT Part-11, Page 506307 |
¢ 2~y

22, Aand B throw @ coan in twen Gl one of them gets a ‘tail” and wins the game. 11A starts the game

find the probability of # winning the gme. |Conceptoal Application)
OR

There s u group of 50 people who are patrdotic out of which 20 believe in nop-viokence. Two persons

are sclected at rnndom out of them. What is the probability that least one of the selected persons

is non-viclent. [Conceptual Application|

23. Forany two vectors a and b, prove that (a X b)Y = a2 b°— (a-b ). [NCERT Puet-11, Page 356,363

24, Find the value of tan*(sec™'3) - cot*(cosec™4), | Comceoptual Application |
25, For a square matrix A, show that 4 + A" is o symmetrc matrix and A4 - 4' is a skew symmetric
matrix [NCERT Purt-1, Page 63]
OR
2 s : 10
Solve the following matrx equation for x, [x L] | |)l =0, [NCERT Part-1, Page 94-95]

| section-c |

(This section comprises of 6 short answer (SA) type guestions of 3 marks each.)
. .
26. Il (sinx) =x + v, find = INCERT Purt-l, Pago 122-125)]

27. Find the intervals in which the function f given by f{x) = sin' x + cos* x in |0. %I i increasing or

decreasing, INCERT Part-l, Page 152-153]
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2. Puluate [t [NCERT Part.Il, Page 238236, 274)
0 x+yat-at
OR
5 iy 5
Find the general solution of the differential equation, 2&";—'{ -2y -y =0,
INCERT Purtll, Puge 315.314)
29, Show that the relation Ron theset A = {ee Z:0 £ x < 12}, gven by R = {{a. b) 1 | a —b] 1s 2 multiple
of 4] & an esuivalence relation, Find the equivalence classes related to 1 and 3 respectively,
INCERT Part-1, Page 2, 4]

30. Find the arca of the region in the first quadrunt enclosed by the c-axis, the line x = V3y and the

grde ¥ +v =4, [Conceptual Application]
OoR
Using the method of integration, find the area of the triangle A8C, coordinales of whose vertices
arc A1, 2), B(2. 0) and (4, 3). [Conceptual Application]
31, Differentiate x™™ " = “ +1 WLl X, INCERT Part-I, PPage 130]
x =1
OR

Show that the function [ (x) = | x - 3}, x ¢ R is continsous but not dilferentinble atx = 3,
INCERT Purt-l, Page 118-119)

I This section comprises of 4 long answer (LA) type questions of § marks each)

32 If a=3i +4j + 5K and f=27 + j — 4k, thea express i in the foem fi = lf, + ﬁ:, where B‘, is parallel to

@ and B-: is perpendicular to . [ Comceptunl Application)
OR
Find the vector and Cartesian equations of the line passing through the point A1, 2, <) and
: . X- y=2 -3 - +2 -3
perpendicular to the lines : = Vi 3 =4 and = 7 = &1 e [Conceptunl Application]
cosa —sine
3 A= |sina cosee (1, find adj A and verify thit A(adj A) = (adj A = [A4] [
0 01 [NCERT Part-1, Pige 88]
OR
-4 4 4l - |
Determine the product |7 1 3} -2 -2| and state how it can be used to solve the system
5 3 -2 1 3
of equations x—v+s=fx--L =9 w+y+ 3= 1, INCERT Part-1, Page 94-95)

oty
34, Find the general solution of the differential equation: (1 +,v’) + e ')-‘;; =0
ax

INCERT Purt-ll, Puge 322.323]

38, Solve the tollowing lincar programming problem (LPP) graphically.  [NCERT Part-11, Page 397-398]
Miximise: Z = 0,080 + 0,10y
subject to the constraings, ¥ = 2000, v = 4000,
XA v < 12000,
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I SECTION — E l

{ This sectinn comprises of 3} case-shady/ passage-based quastions of £ marks each with subparts, The first
v cise sy questions have Chree subgarts (0, 60, U0 of macks 1 L 2 respectivels, The thivd case stody

qpuestian has two subpoarts of T marks each)

Cise Study - |
A, Based omoa sitoation and complaing, bigler autboritios decuded 1o talk w0 consemmed pomons as the
sitmalion relates 10 confidentinl matter of the organisation, | Coneepiual Applicstion)|
From previous ecxpericnce, organisation know, that person . speaks truth in 85% of the cases nnd
person F tells a lie in 307 of the cases,
{rh  What is the probability of 8 spenking the trath?
(a)  What i the probability of A speakmg the truh?
(s Olrgamisation decided 1o have them faee 1o sce and ask gquestions From bodh, wihal is the
probability that they contradset cach other?
Ok

{1ir) Im what per cenl of cases both ane speaking bruth?
Chse Sty - 1

aT. A CONTEY T |H.'I.I'|1L‘|1II'I£_ a muw wlct and deceded 1o I'm.-:H Lhe: Fm-crd.u-'_i 10 the lorm of a chimed rqﬂ'll
carculig eylnder of volume 4320 cubic wits and hoving minimum surlac aoea s showne They tried
adillerent oplions and tried Le pel the solution by snawering the guestions given below;

INCERT Part-1, Page 168]

K=
H e e, o
A i
| h

Gy I e s adius of base of odinder and b 5 tee heign of eylinder then esiabdish the relation between
£ A

(erd Find toal surface are in terms of Fonly,
iy Fmd the radivg rfor minicmem sueleee s
R

(i) Frid Lhe mmmamoaem seraee aren
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Case Stdy - 3
3, TeamsA, 8O went [or playing o tug of war game, Teams A, 8O bave attached a rope (o0 metal ring
amel is brying to puall the ring into their own ares (leam areas shown below],  PConceptual A pplistion]

leim A pulls aloayg wector a =& -k
Team I pulls along vector b =2 « 4f - 3
Team © publs atomg wector e=-H 4342
[#1  ‘What re derection cosines of line alomg whach tean A pulis?

(e} What i5 the magnituce of the resultant foree exerted by eams?
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Crewteral Insdriotions:
Rl the following instructions very cavelully and steletly Follow thim:
(0 Thiz Criesrion paper comfoiry 38 gucimons AN guenions are compilsny,
() The Question paper 5 dbvded inie five Sections - A, B C, Drand E.

fiih I Sectior A, (eestions ge ! ie 18 o m.l.r]'l'fpi‘i' efrodoe q.l.u'.ufm:l.: MO and (luesiions o, 10
w20 are Assertfan-Reasor bosed guestions of 1 maeark anoh,

(ivd In Section B (laestfons oo 20 0o 25 are Very Short Answer [VSAJ-tipe guestions, cirming
2 mrarks paelh,

(v for Seedeon O Clursieens e, 26 1o 3T wre Short Anvwer {54 J-typr gueshions, camnry J moerks wvechr.
(v o Section [ Cleestiors o 32 to 35 ane L.l.rrlg Arywer (LA Jstype r|||.|:|'.1'.'|'rh':r. ('m.'r_'_.f.lqg 5 morks anck.
(vied In Secfiem E, Qhestions moe 36 00 38 and Cave stodv-larsed qeiesitorss, carmmrg 4 mierks each,

(viid) There i o overal! chodice, Hewever an intermad cheree hay been provaded in 2 guaestiens i Seciicn B,
2 guewiierny dn Section O, 2 guestiesrs i Section 1) and coe subpert eact in 2 questions of Seciean FL

farh L of colvedators 5 pod allowed,

| section-a |

(This section conprises of multiple cholee guestions (MOCks) of 1 mmark cachl

Select the correct aption ((Juestion [ - Choestion 1)
| k<3

=
1. If | 5 1.' = Randx = N, then the value ol x = [WCERT Parl-1. Page TT]
fih 1 b1 5 [y 2 (uly
| B T
1L lid= IE, al then A° is INCERT Pari-1, Poge 58.51 |
i 4 L 4 410
@) 14 0 o) I-l :r| e Iu -1] e} Iu -I|
A matmees A and B oave mvese of each other 1hen |MCERT Pari-L. Poge 49]
(@) AR = HA (b} Al = Bd = ] (c)y A8 = Bt = O (a) AR = O3 B = |
iy
d Wy = cow 2c + B sin 2z, then r—lll t'qu.'ll1 [NCERT Pard-l, Page 137
ely”
@) ¥ (b) (e} () 4y
. A tusctem [ {x) = ,J.—;'i Boaol a eonlingous fuscien for s oqual o |NCERT Part=l, Pagce I05]
(wh 5 [b) =5 ey B -15] () 4
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- h
G Ify = 2", then EE is INCERT Part-L, Page 13]
[£

-':ul'.r E = 11'.; T :
(o) — (B} vz 277 i) — bog, 2 () &1+ 27 g o
35 2/x
Y. Hfiry= ]— then its maximam value is I Comeeptual Appication]
3 - e+ i 4
() E (] _:_| i) | ) I
B The area bounded by the line v = &, the yasis and tse bve vy = 2 s [Cumcepianl Appllcation]
(o) 2 sy umits (b] 4 sy uniis {ch ‘:— sy umils ] % %1 umils
W Aren of the region bounded by the comve v = cos g hetween sy = (hand ¥ = 11 5 [Conceplunl Applicatinn |
(o) 4 sy Ll () 3 sy uniis o) 2 sy uniis {ay 1 sg unel
1k |I L dy equalks 1o INCERT Parts[l, Page E35:25]
R ¢
(o) 2+ O [ J—— +C i€} Wx+C () "+
X
“BECE o
1. | S e ds cgual 10 INCERT Part-IL Poge 241
@) S.ir'|1.lr =L b I? an’ x4+ 4 (o} lan"x + ' jal} s x4k
(= e

12, A line makes L‘l’.tl.lﬂl HI:I}LH.'!E wilh coordimzte axes, direction cosines of line are
| WCERT Faet-11, Page 377-3TH|

1 1 1
) 1,11 {bij'?‘i
; 1 ] | 1 =1 1
15 [ Lt = - 17 R e —
VA V3 ¥3 e TR BRI
13. 11 the direction cosames of @ givien lime nre %J—% then, the value ol ks

[MCERT PartsL, Page 377-57H|

| | =
fey — [f‘l'| = — ) |l jd] £+3
W2 ¥3
14, Civen vector :. Lhin —?.n; i5 @ weckor whoss [NUCERT Pare-10, Pags 340)

(i) mognitade is twice that of a and direction is same as that of &
(b magnaitude s iwaoe tat of a - annd direction & wrpposite o that of a
(c] magnltade is sane as thatl of 2 and dirsetiod is opposile Lo teat of @
(i) Mone of these
IS, Position vectors of points A and B are @ + & and 20 - 6. Thon A8 equal (o [NCERT Part-LL Page 359]

L AL e g
L) Fa (b} ~a + 2h ic) a —2h (] M ol Thase
16, Vectors a and b are such that [a | = o3, |k| = % and (g %h ) 5 & unll vector. The angle
between o and B s INCLERT Part-1L Page 364)
£ X A .M
@) 3 Ry ) & W 5
17. A |'|:|ir ol dice 1% thrown and il is knoown thad the second die :Llw:-:!.": exhibits an ndd mumber. Then
thix pr-::lh:l;lili[!.- Lhial the sum obtamed o o dece s 7, 18 INCERT Part:1l. Pape SIM-314]
1 L | .
o) & L] 3 ) 5 {al mome of Thase
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18, A man & known tospenk trathoin 3 out of 4 tmes, He throws adice and reports that it is a s, Then

the probabilicy that it bs actually a i is [MCERT Port-I1, Page 4405
3
) % i) % () ]E [y F

ASSERTION-REASON BASED QUESTIONS

(Cuestion aumbers 19 and 20 sre Assertion-Reason based questions careying | mark sach. T statenienis
are miven, aone labelled Assertion (A) and the other lahelled Renson (R), Sclect the correct answer from the
appbions (al, W, (0] and () as given belo. |

() Bodh A and & are inee and 815 the eormect |_'!-:|'||4'|r|:|.lirr11_ il A,

{#) Both.4 and i are troe but B is not the cormect explanation of A,

(e A s brue bl B s Galse,

Gl A s False bat B 15 trme.

19, Assertion (i The analber area enclosed by ihe -:.'I|5i'|'r~=.-_' e 4 :|."' = Y and the e 3 + v = A n
first quadrant is (3 - 6] square units, IConceptunl Application|
Beasan (K Arca bounded by the curvesy = fiz), v = gichbebween s = @ andy = 15 |-.I'i."l e R e
fih = plx) for x & |a, b =

0, Auwertion (413 Both gim ox osmad oo x are rJ.-:L'n.':l_win_g {umcticom m

%, r|::|. [Cmcoptnal Applieatinn]
Reason (R} IF & differentable funetion decreases in an dnterval (a, b, then s derivative also
decreases in fa, b

(This section comprises of $ very short answer (VEA) fype guestions of 2 macks each.)

21, Finst the partecular solutson of the dilferential equation % =1 4+ x4y + 3y, pven that v = 1 when

=1 |RCERT Part-T1, Page 306107
i 3 3 ; 7 . a
22, LetF and F e the events with ™5 = = AP = H and MEw F) = i_:l Aae Fand Findependent
A
cvents’ [MCERT Part-11, Page 415]
O

Three balls are depwn ore by one with replacemen) from o bag contining 5 while anad 4 red balls,
Findd the protability of drawing 2 red and | white Balls,

25, I he swm of two unil vectors is a unbl vector, then Oond the magnioade of twie diflerence.
[Convepiual Applicativn]

24. Find the principal value of see”™ (-2 INCERT Pari-l1, Poge 22.23]
25, Find A and B, it + I = ; ; and 24 + 38 = : ::l [Conuepiual Applicylion)
OR

If i) = — dx + 1, find f{A), when A = ‘I 1i_ (Conceptual Applieatinn]
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| section-c¢ |

{ This section comiprises of & short answer (5A) type questions of 3 marks cach, )

L dy  {log ¥)? inr
b IFe* = ', shavy thad de g p=1' [MCERT Part-l, Page 1340]
1 "

7. Find the infervals in which the function fi{x] = g.v* e ] R
1) xlril.'ll}' in.:ll'.'lxing {ii ) :q.lricll:lr iiurru.'ls-.ing = |MCERT Paitsl, Paps 152153
. Find |.- 1': dr. [Intcgrated Questinn|

(e =117 e +2} OR
-If i

Solve the diflerential equation, -:11:- +3 - gt INCERT Part-[1, Page J23-338)

2. Bhow that the funcion 1 # — § defined by fx) = _'x  Mog pllxy & B is not one one,
Tkl [NCERT Pori-1, Page 7]

My Using intogration, find the arca of the region bounded by the triangle whose vertices are (-1, 2).

{1, 5y and (3, 4). | Concepiual Applkcation]
i

Fimad the sirea boumded by the curvesy = Jo— 1 | andy = 1, using inlegration. |[Coneeptmal Application |

3. Dhiscuss the differentinbility of the function f{x) = k|x] atx = 0, [MCERT Part-l, Poge 118-1149]
iRk

ol
[Ex = & {eos O + log tan %1' and ¥ = g sin 0, End the value of I.E f B = %

[NMCERT Pari-1, Fage [34-125]

i This sectlon comprises of 4 long answer (LA) type questheins of 5 marks each)
32, Showw that the line through the points (1, — 1, 25wl {3, 4, - 2) is perpendicular o the line throogh
the puints(ll, 3, 2) amd {3, 5, &), [Consepiual Application]
K
Fimad the shortest dislance betaeen Lhe fines |NCERT Part-ll, I-'n!r: JETas)
FEi T A+ A N 6E) and 7o N 43 - 5602+ 3 460,

33. Expres the following matris as the sum of o symmetric and a skew symmetric makrix and serify your
result: [MCERT Part-1. Page &4]
3 -2 -4
3 =1 =5
~1 | 2 L]
i 2 2
Fd =12 1 2 fusd A" and hence prose e A=l -5 = [Concepiual Application]
1

© 2026 Prepared by : Amit Mittal | PGT Mathematics | St. Francis School




M, Fuid the general solation of the differential cgeation :ri - p o= anr [NCERT Parldl, Page 322.30%)
L
A5, Bolve dhe following PP graphically INCERT Part-I1, Poge 17.048]
Minimise & = Sz 4 Ik
suhjeet o corsieaims
o A B
x4y =6l
x-y zllandx, v

l SECTION - E l

This sectinm I'.'rI'I':II'i.'H‘:'I ol ¥ tuu-:itl.uly."pu:ugr-hlsud questinns of 4 meurks each with sathparts, The frst
twa case stndy questions hove three subparts (8, (i), (607 of marks 1. 1, 2 respectively. The third case stady
question ks twn subgarcts of 2 marks sach)

Case By - 1
36, Durine the inlerdies a candslare s asked o pick three cards oot of 8 back and 2 sline cards which
are kept upside down, Maximom marks are allotied 1o condidate who picks both the white cords
and least marks are aflotied when none of the white cards is picked. |Cnscepteanl AppResting]
(1) What = the probabiliy that be packup 3 white cands?
() What & the probabiliy that be will pick exacify | whise card
(fr)  What s the probabiliy of pelling maximuom marks?
OH
(rr)  Find the probabalidy that he gets the least marks inoan inleracton
Case Stipdy - 2

A7, Ohrgansations innovate different methods to keep their employees in good mental health, For that
they give them frecdom toowork from any ploce, A company for their emplovees deveboped an orea
with i reclangular space enchosed by circle lor relreshing and working as shion,

[Comcepinnl Application)
{17 What does rectanghe enciosed by g cirele means?
) 10 aorectangle of sides & and v i inseribed inoa circke of radies r, then
ealabdish relation beiween x, v and r.
(i) Flod the neea of & rectangle in terms of x only.
OR
() Find the maximum arcn where emplovees enn =it and work or eojoy.

Case Stody - 3
38, Lewrning and evaluntion go side by side and it helps the student (o judge himsellhersell where hel
shie stamds regonding understanding of the suhject. Choe day in Mathematics class, teacher asked the

studends to answer the questions with respect 10 the gmph drawn on the board,
[NCERT Partl, Puge 20

(i} The figure represerts graph of which inverse irigenemutric fonction?
[E1 What & the value of the gi'.-u'n [Emclion, where @ = __J—I':'
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