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General Instructions :
(a) All questions are compulsory.
(b) This question paper consists of 38 questions divided into five sections A, B, C, D and E.
(c) Section A comprises of 20 questions of one mark each (from Q01 - 20).
Section B comprises of 05 questions of two marks each (from Q21 - 25).
Section C comprises of 06 questions of three marks each (from Q26 - 31).
Section D comprises of 04 questions of five marks each (from Q32 - 35).
Section E comprises of 03 Case-study based question with sub-parts (from Q36 - 38).
(d) There is no overall choice. However, internal choice has been provided in
* 02 Questions of Section B
» 03 Questions of Section C
* 02 Questions of Section D
* 02 Questions of Section E
You have to attempt only one of the alternatives in all such questions.

SECTION A
(Question numbers 01 to 20 carry 1 mark each.)
Followings are multiple choice questions. Select the correct options (from Q01 to 18).

QO01. For two matrices A and B, given that A™' = %B, then inverse of (4A) is

(a) 4B (b) B (©) %B (d) %B

Q02. If a matrix has 36 elements, the number of possible orders it can have, is
(a) 13 (b) 3 (©)5 (d)9
x+2,if x<0

QO03. The number of discontinuities of the function f given by f(x)=<e*,if 0<x <1 is

2—x,1f x>1
(@0 (b) 1 (c)2 (d)3
2 6 2
Q04. If XTy = , then the value of ﬁ+ﬁ is
5 xy 5 8 X |y
(a) 7 (b) 6 (c) 8 (d) 18
2 a
Q05. If IZerdX = Ie"dx , the value of ‘a’ is
0 0
1
(a) 1 (b) 2 (c) 4 (d) )

Q06. Let sin™'(x)+cos™ (%j = g . Then the value of x is
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1 1 1
@ < (b) 5 (c) 8 (d) 2

b
Qo07. .[f(x)dx is equal to

(a) j f(a—x)dx (b) j fa+b—x)dx (¢ j f(x—(a+b)dx (d) j f((a—x)+(b—x))dx

Q08. A function f:R, >R (where R, is the set of all non-negative real numbers) defined by
f(x)=4x+3 is

(a) one-one but not onto (b) onto but not one-one
(c) both one-one and onto (d) neither one-one nor onto
0 1 -1
Q09. If A=|1 2 1 |, thenthe value of |A adj(A)| is
0 3 -2
(a) -1 (b) 1 (c) 2 (d) 3

Q10. Principal value of tanl(tan%j is

5w T o 5w
(@) ? (b) —g () g (d) —?
3 ( 1 j N . dy 1
Q11. Let y=f|—|and f'(x) =x". What is the value of — at x =—7?
X dx 2
(@) —— (b) —— () -32 (d) ~64
64 32
Q12. The derivative of sin(x?) w.r.t. x, at x =/ is
(a) 1 (b) -1 (c) 2vn (d) 24/
x+1 x—1

Q13.

x?+x+1 x*=—x+1
(a) 2x° (b) 2 (€)0 (d) 2x* -2

H
Q14. J‘ x’ cos’ x dx is equal to

4
(a) 0 (b) -1 (01 (d) 2
Q15. The greatest integer function defined by f(x) =[x], 1 <x <3 is not differentiable at x =
3
(a) 0 (b) 1 (c)2 (d) 5
Q16. For the function f(x)=x", x =0 is a point of
(a) local maxima (b) local minima
(c) non-differentiability (d) inflexion
Q17. '[ (;(__1?))3 e* dx is equal to
@ -2 _ic b =2 _c (© 2+ @ - +c
(x—1y’ (x—1)* (x—1) (x—1)*
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Q18. If X, Y and XY are matrices of order 2x3, mxn and 2x5 respectively, then the number of
elements in matrix Y is
(a) 6 (b) 10 (c) 15 (d) 35

Followings are Assertion (A) - Reason (R) based questions (from Q19 to 20).
Read the following statements carefully to mark the correct option out of the options given below.
(a) A is true, R is true; R is a correct explanation for A.
(b) A is true, R is true; R is not a correct explanation for A.
(c) A is true, R is false.
(d) A is false, R is true.

1 cos 0 1
Q19. Assertion (A) : For the matrix given by A =|—cos0 1 cos0 |, where 0€[0, 2n], we
-1  —cos® 1

shall have |A| e[2, 4].
Reason (R) : cosOe[-1, 1], VO €[0,27].
1 :
Q20. Assertion (A) : cos' (cos%) is equal to g
Reason (R) : The range of the principal value branch of the function y =cos™ x is [0, =].

SECTION B
(Question numbers 21 to 25 carry 2 marks each.)

Q21. (a) Find the value of cos™ (%j —tan”' [—Lj +cosec (—2) . Use principal values.

NG)
OR
(b) Find the domain of the function f(x)=sin"'(x* —4). Also, find its range.

. . 4 0 17 10
Q22. Find a matrix A such that A = y
-1 -2 0 -16

Q23. (a) Show that f(x)=e* —e™ +x —tan"' x is strictly increasing in its domain.

OR
(b) Show that the function given as f(x) =4x’ —18x” +27x —7 has neither maxima nor minima.
3 4 4
Q24. For a given square matrix A of order 3 such that A>=| 0 -1 0 |, show that A* =A™,
-2 2 3

Q25. Arelation R onset A ={1,2,3,4,5} is defined as R = {(x, y): ‘xz — yz‘ < 8} .
Check whether the relation R is transitive.

SECTION C

(Question numbers 26 to 31 carry 3 marks each.)
cosx -sinx 0

Q26. If F(x)=|sinx cosx 0| and [F(x)]* = F(kx), then find the value ofk.
0 0 1
Q27. (a) Check whether the relation S in the set of all real numbers (R) defined by

S={(a, b):a<b’} isreflexive, symmetric or transitive.
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OR
(b) A function f is defined from R — R as f(x)=ax+b, such that f(I)=1 and f(2)=3. Find
function f (x). Hence, check whether function f (x) is one-one and onto or not.
2
Q28. (a)lIf \/l—x2 +\/l—y2 =a(x—y), prove that gy :1/1_}’2 .
dx I-x
OR
N dy
(b) If y =(tanx)"*, then find .
X
Q29. Arelation R is defined on Nx N (where N is the set of natural numbers) as
(a,b)R(c,d)<=>a—-c=b-d.
Show that R is an equivalence relation.
2
30. (a) Find
Q @) J X’ +4)(x? +9)
OR
dx
(b) Evaluate | ——————.
'[ COS X+/COS 2X
Q31. Find the intervals in which the function f(x)= 245& -x, 0<x <2 is strictly increasing or
+cos X
strictly decreasing.
SECTION D

(Question numbers 32 to 35 carry 5 marks each.)

Q32.

Q33.

Q34.

N
(a) Evaluat IM
0 9+16sin2x

OR

(b) Evaluate |sin2xtan ' (sinx)dx .

oct—|n

Solve the following linear programming problem graphically.
Maximise : z=4x+3y,

Subject to the constraints : x +y <800, 2x +y <1000, x <400; x,y >0.

(a) Solve the following system of equations, using matrices
2 3 10 4 6 5 6 9 20

—+—+—=4 ———+—=L —+———=2, where x,y,z#0.
XYy z X y V4 X Yy 7
OR
1 t . 2 sin?
(b)If A= O show that A4 =| 08T TEIRE
—cotx 1 sin2x  —cos2x

Q35. Using integration, determine the area of the region bounded by the curve y =+/4 —x*, the lines

X = —\/5 and x = \/5 and the x-axis.

SECTION E

This section contains three Case-study based questions (from Q36 to 38).

This section contains three Case-study / Passage based questions.

First two questions have three sub-parts (i), (i) and (iii) of marks 1, 1 and 2 respectively.
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Third question has two sub-parts of 2 marks each.
Q36. Overspeeding increases fuel consumption and decreases fuel economy as a result of tyre rolling

Q37.

friction and air resistance. While vehicles reach optimal fuel economy at different speeds, fuel
mileage usually decreases rapidly at speeds above 80 km/h.

* ¥ Fuel info-long-term F
20
g » Average consumption
=15} il
=1 . . ™ : 4
— Y D-trip | Avg-speed | Duration
= 10 * . * 668kn Ik Tn2im
S * . L
= 5 o *

0 20 40 60 80 100 120 140 160
Speed (km/h)

Relation between fuel consumption F (//100 km) and speed V (km/h) under some constraints is
2
given as F =V——X+l4
5 4
On the basis of above information, answer the following questions.

(i) Find F, when V =40 km/h .
dF

ii) Find —.

@) dv

(iii) Find the speed V for which fuel consumption F is minimum.
OR

(iii) Find the quantity of fuel required to travel 600 km at the speed V at which j—f] =-0.01.

The traffic police has installed Over Speed Violation Detection (OSVD) system at various
locations in a city. These cameras can capture a speeding vehicle from a distance of 300 m and
even function in the dark.

RADAR SPEED DETECTION
AVERAGE SPEED DETECTION M

P Y Distance RADAR RADAR measures the change in
POINT B e Time B - Time A :h the frequency of returned radio

J; % o) J waves to precisely measure the

Wl 3 K- 577 speed of vehicles (the Doppler
i i) @ ) effect)

Radio waves emitted

by the RADAR bounce

back to confirm an

‘ (‘ object was detected
=5

A camera is installed on a pole at the height of 5 m. It detects a car travelling away from the pole
at the speed of 20 m/s.

At any point, x m away from the base of the pole, the angle of elevation of the speed camera
fromthecar Cis 0.

On the basis of above information, answer the following questions.
(i) Express 0 in terms of height of the camera installed on the pole and x.

(i) Find 39 |
dx

J: POINT A

(iii) Find the rate of change of angle of elevation with respect to time at an instant when the car
is 50 m away from the pole.
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OR
(iii) If the rate of change of angle of elevation with respect to time of another car at a distance of

50 m from the base of the pole is 1%1 rad/s , then find the speed of the car.

Q38. An architect is developing a plot of land for a commercial complex. When asked about the
dimensions of the plot, he said that if the length is decreased by 25 m and the breadth is

increased by 25 m, then its area increases by 625 m”. Ifthe length is decreased by 20 m and the
breadth is increased by 10 m, then its area decreases by 200 m”. Refer the figure.

y

X
On the basis of the above information, answer the following questions.

(i) Formulate the linear equations in x and y to represent the given information.
(ii) Find the dimensions of the plot of land by matrix method.

MOST REPUTED REFRESHER BOOKS OF CLASSES XII, XI & X

Schools, Coaching centres,
individual teachers can

M ATH M I SSI " Buy the MS Word or PDF
format : Customized Tests /

Ready-made Tests / MCQs /

by o ’ p . G U pTA Case-Study & Worksheets

for classes X, XI & XII.

@ e il To know more, message on
@ @ [ WhatsApp @ 9650350480.
: N N N ‘
- u u = ] u i u u 1
: Mathmission ¢ Mathmission ; Mathmission
- _. POWEREDBY Al ) ™ E | PPOWERED BY Al a (@) powereo BY A1
E [} orsesnouns ‘u“., %
o R
N—T g |
% 7 s, f 2 S '( . iu -
" BUY NOW ON

This all-inclusive Refresher-Guide features amazon

© Theory @ Assertion Reason Questions

® Examples @ Case Study Questions '

@ Subjective Questions @ Answers

® Multiple Choice Questions F lipkar t 4

GET BULK-ORDER @ THE DISCOUNTED PRICES FOR
SCHOOLS, TUITIONS & COACHING INSTITUTES gg?& gl\II{AS’[gZIz)E
To Order, Message On WhatsApp @ N
your copy today and ace your

[ 6 | MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics



https://amzn.to/47GCbpD

Join Our Mathematics Learning & Teachers Community

To support collaborative learning and resource sharing in Mathematics,
dedicated WhatsApp groups have been created for:

Maths Teachers Community | Students of Classes XI & XII | Students of Classes IX & X

These groups aim to share:
v Quality Mathematics Resources v Board Exam Discussions & Solutions

v Important Practice Questions & Updates ¢ Healthy Academic Interaction

® How to Join?

Please scan the QR-Code corresponding to your category (Teachers / Class IX - X
Students / Class XI - XII Students) to join the relevant group.

Alternatively, you can touch the QR-Code too, after opening in the Drive PDF App.

& Important Guidelines
® Teachers are requested NOT to join student groups.
¢ Students are requested NOT to join teachers’ groups.

M If you are already a member of any of our existing groups, please avoid joining another
group to prevent repeated notifications of the same resources.

Instead, you may share this opportunity with your colleagues or students who may benefit
from these Mathematics learning communities.

With Regards

O.P. Gupta

Author - Mathmission Series of Books

Founder & Mentor

THE O.P. GUPTA ADVANCED MATH CLASSES
@ Thana Road, Najafgarh, New Delhi

B WhatsApp: +91 9650350480

L=

Dedicated to helping students and teachers strengthen
conceptual understanding and excel in Mathematics.



https://chat.whatsapp.com/GXRzZ1WSXlb8wJlfnId5oA
https://chat.whatsapp.com/F8Q8kUt0AOZ24wQ5P1zFZE
https://chat.whatsapp.com/FXvqGw4Eylf96FTaldOWYW

D A= theopgupta
.com

MATHEMATICIA
BY O.P.GUPTA

...a Name you can bank upon!

Feel Safe to Share this Document with other math scholars

CLICKNOW 2 FREE PDF TESTS AND
TO @ULLILEL ‘

or, just type - ASSIGNMENTS OF THE
CLASSES XII, Xi & X

Standare basic -
BASED ON NCERT TEXTBOOKS & ' o n
LATEST CBSE SYLLABUS FOR 2026-27 LUCLEERWIL] NEP 2020 & NCFSE 2023 Ka Ic t e
Mathmission Book cov
T~ () _POWERED BY AI) t uy'
Includ
i, -

R
< N L“;\
\ /

I 06 Yt s
G - NS
@ POWERED BY Al ) e 1 4 (6) CASE STUDY & PASSAGE BASED QUESTIONS J/ inoiRA AwaRD winner g . .
G - | INDIRA AWARD WINNER \

Many Direct Questions Latest 2026-27 Edition

from our Books have M ATH M |SS|0N
been asked frequently in FOR x"' X1 6 X

the recent CBSE Exams. By O.P.GUPTA Buy our

books on

4/theopgupta )/theopgupta (G)/theopgupta [)/@theopgupta amazon
For Bulk Orders of our Books at Discounted Price, contact on +91-9650350480 Fl,‘pkart



https://theopgupta.com/
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://theopgupta.com/
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/dp/9359060348
https://www.amazon.in/dp/9359148571
https://www.amazon.in/dp/9334082615
https://theopgupta.com/
https://theopgupta.com/
https://wa.me/+919650350480
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/s?me=A155FRQ6I77B2X&ref=sf_seller_app_share_new
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share
https://www.amazon.in/storefront?me=A155FRQ6I77B2X&ref_=ssf_share

