KENDRIYA VIDYALAYA SANGATHAN, RAIPUR REGION
FIRST PRE-BOARD EXAM (2025-26)

Subject: Mathematics

Class: XlI Time: 3hours

MM: 80

General Instructions

Read thefollowing instructionsvery carefully and strictly follow them:
(). ThisQuestion Paper contains 38 questions. All questions are compulsory.
(i1).Question Paper isdivided into five Sections— Section A, B, C, D and E.
(ii1). In Section A — Questions no. 1 to 18 are Multiple Choice Questions (MCQs) and Questions no. 19
& 20 are Assertion-Reason based questions of 1 mark each.
(iv). In Section B —Questionsno. 21to25areVery Short Answer (VSA) typequestions, carrying 2 marks
each.
(V). In Section C — Questions no. 26 to 31 are Short Answer (SA) type questions, carrying 3 marks each.
(vi). In Section D — Questionsno. 32to 35 areLong Answer (LA) type questions, carrying 5 marks each.
(vii). In Section E — Questions no. 36 to 38 are case study based questions, carrying 4 marks each.
(viii).Thereisno overall choice. However, an internal choice has been provided in 2 questions

in Section B, 3 questionsin Section C, 2 questionsin Section D and 3 questionsin Section E.
(ix). Useof calculatorsisnot allowed.

SECTION-A (20 x 1 = 20)

This section comprises of 20 Multiple Choice Questions (M CQs) of 1 mark each.

Q.NO. QUESTIONS MARKS
1. 4 00 1
IfA=[0 5 0| thenAlis
0 0 6
oo oo oo
4 4 4 0 O 4
1 1 1 1 1
(A)fo - o (B)120{0 - 0O ©C) 5[0 5 g] D)0 z 0
0 0 ! 00 ! 00 !
6 6 6
2. | Thevalueof f_lllxl dxis: 1
(A)-2 B)1 ©)-1 (D)2
3. In the given triangle ABC, which of thefollowing isnot true: 1
(A)AB+BC+AC=0 (BYAB+BC—-AC=0
(C)AB+BC+CA=0 (D)AB—-CB+CA=0
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4 If for thematrix 4 = [tanx 1 ] A+ A" = 2+/3I, then thevalueof x € [O,E] is:
-1 tanx 2
T T T
(A) 0 B3 ©)3 (D)%
5. | For what value of k, the function given below iscontinuousat x = 0?
vVd+x-—2
flx) = — ,X#0
k, x=0
(A)0 (B); (€)1 (D) 4
6. |11 P(4) =5 ,P(B) =0, then P(A[B) is
(A) 0 (B) % (C) not defined (D) 1
7. | Let Rbetherdationintheset {1, 2, 3,4} given by R ={(1, 2), (2, 2), (1, 1), (4, 4), (1, 3), (3, 3),
(3, 2)}. Choose the correct answer.
(A) Risreflexive and symmetric but not transitive.
(B) R isreflexive and transitive but not symmetric.
(C) Rissymmetric and transitive but not reflexive.
(D) R isan equivalencerelation.
8. | Thetotal revenuein Rupeesreceived from the sale of x unitsof a product isgiven by
R(x) = 3x* + 36x + 5. Themarginal revenue, when x = 15is
(A) 116 (B) 96 (C)90 (D) 126
9. | Arealyingin thefirst quadrant and bounded by thecircle x> + y* = 4 and thelines
x =0andx = 2is
Y3 Y3 T
(A)m ®3 ©)3 (D)%
10. Thedegree and order of differential equation y = px + /1 + p?, wherep = %
respectively are:
(A)1,2 (B)3 2 (©) 2.5 (D)2,1
11. 1 2 5
If a;; and A;; represent the (ij)t"* element and itscofactor of [6 -3 —2] respectively, then
0o 5 7
the value of a11A21 + aleZZ + a13A23 iS:
(A)O (B)-28 (C) 114 (D) - 114
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12. | Of thefollowing, which group of constraintsrepresentsthe feasibleregion given below?
A)x + 2y < 76,2x +y > 104, xy =2 0
B)x + 2y < 762x +y < 104, x,y = 0
C)x+2y >2762x+y <104, xy >0
D)x + 2y > 76,2x +y = 104, x,y = 0
AY
13. | Thevalueof (i x j).j + (j x i).k is:
(A) 2 (B)O 1 (D) -1
14. 1 dxi
fx(]ogx)z dx isequal to
1 (logx)3 3
(A) — lonz +c (B) 2log(logx) + ¢ © > t¢ (D) Goza +c
15. xlogx% + y = 2log xisan exampleof a:
(A) variable separable differential equation.
(B) homogeneous differential equation.
(C) first order linear differential equation.
(D) differential equation whose degreeisnot defined
16. |14 = [_01 (1)] and (31 + 44)(31 — 44) = x2I, then the value(s) of x igare:
(A) V7 (B) £5 €0 (D) 25
17.| Theintegrating factor of the differential equation x% —y=x*-3xis:
(A) x (B) -x ©) x* (D) log(x™")
18. | The corner points of the feasible region in the graphical representation of a linear

programming problem are (0, 0), (0, 60), (10, 50) and (20, 0). If z=250x + 75y bethe objective
function, then :

(A) zismaximum at (10, 50), minimum at (20, 0)

(B) zismaximum at (0, 60), minimum at (0, 0)

(C) zismaximum at (10, 50), minimum at (0, 0)

(D) zismaximum at (20, 0), minimum at (0, 60)
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Questions No. 19 & 20, are Assertion (A) and Reason (R) 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 codes (A), (B), (C) and (D) as given below:

(A) Both Assertion (A) and Reason (R) aretrue and the Reason (R) isthe correct explanation
of Assertion (A).

(B) Both Assertion (A) and Reason (R) aretrue and Reason (R) isnot the cor rect explanation
of the Assertion (A).

(C) Assertion (A) istrue, but Reason (R) isfalse.

(D) Assertion (A) isfalse, but Reason (R) istrue.

19. | Assertion (A): Therange of the function f(x) = 2sin™1 x +37", wherex € [-1,1], is[g,s?" .

Reason (R): Therange of the principal value branch of sin~! x is [0, r].

20. | Assertion (A): For any symmetric matrix A, B'AB isa skew-symmetric matrix.
Reason (R): A square matrix P isskew-symmetricif P' = — P.

SECTION-B (5x2 =10)

This section comprisesof 5 Very Short Answer (VSA) type questions of 2 marks each.

21. | Differentiate sin®x with respect to e*s*.
OR

Differentiate tan™1 (1

sinx

) with respect to x.

+cosx

22. | Using Vector Algebra, find the area of thetriangle with vertices A(1, 1, 2), B(2, 3, 5) and
C(1,5,5)

23. | Find the value of cos™! (— \/LE) + tan~! (%) + tan~! [sin (— g)]

24. | Showthat f(x) = e* — e™* + x — tan"lxisdtrictly increasing in its domain.

25. | If the projection of the vector i + j + k on the vector pi +j — 2k is%, then find the value(s)
of p.

OR
Aninstructor at theastronomical centreshowsthreeamongthebrightest starsin aparticular
constellation. Assumethat thetelescopeislocated at O (0, 0, 0) and thethree starshave their
locations at the points D, A and V having position vectors 2i + 3j + 4k, 7i + 5j + 8k and
—3i+ 7j + 11k respectively. Find the value of the ZVDA.

SECTION-C (6x3=18)

This section comprises of 6 Short Answer (VSA) type questions of 3 marks each.

26. | Find the absolute maximum and minimum values of a function f given by
f(x) = 2x3— 15x* + 36x + 1 ontheinterval [1,5].

27. 1\2 1 . 4
Ifx=(t+?) ,y=at+t,f|ndd—z.

OR
Find % if y = (cos x)* + cos™1+/x isgiven.
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28. | Sketch thegraph of y = |x + 4| and find the area enclosed by the curve, x-axis, between
x = —8 and x = 0, using integration.
29. | Find the shortest distance between thelines# = i + 2j + k + A(i — j + k) and
7 =2i—j—k+p(2i+j+ 2k).
OR
Find the vector equation of a line perpendicular to the lines x_;; = % = % and
x;—l = % = g and passing through the point (3, —4, 7).
30. | Solvethefollowing linear programming problem graphically:
MaximizeZ = 3x + 2y subject tothe constraints
x + 2y < 10,
3x + y < 15,
x,y = 0.
31. | Inahoste, 60% of the studentsread Hindi newspaper, 40% read English newspaper and
20% read both Hindi and English newspapers. A student is selected at random.
(a) Find the probability that she reads neither Hindi nor English newspapers.
(b) If shereads Hindi newspaper, find the probability that she reads English newspaper.
(c) If shereads English newspaper, find the probability that she reads Hindi newspaper.
OR
Probability of solving specific problem independently by A and B are% and % respectively.
If both try to solve the problem independently, find the probability that
(i) the problem is solved (i1) exactly one of them solvesthe problem.
SECTION-D (4 x5 =20)
This section comprisesof 4 Long Answer (LA) type questions of 5 marks each.
32. | Find:
][\/cotx + vtanx]| dx
OR
Evaluate:
L
4
j sinx + cos x
9 + 16 sin 2x
0
33.

Show that the differential equation 2yevdx + (y - 2xe§) dy = 0 ishomogeneous and find
its particular solution, given that,x =0wheny = 1.
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. . . . . -3 . .
Find theimage P’ of thepoint P(1,3,2) in thelmef === zT.Also, find theequation
of thelinejoining P and P'.

OR

Two vertices of the parallelogram ABCD are given as A(-1, 2, 1) and B(1, -2, 5). If the
. . . . x— -8 . :
equation of the line passing through C and D |sxl4 = y_+27 = zz , then find the distance

between sides AB and CD. Hence, find the area of parallelogram ABCD.

35.

1 2 =310 1 2
Use the product [3 2 —2‘ [—7 7 —7|tosolvethefollowing system of equations:
2 -1 11l-7 5 -4

x+2y—3z2=6,3x+2y—-2z=3,2x—y+z=2.

SECTION-E (3x4=12)
This section comprises of 3 case study based questions of 4 marks each.

36.

Airplanes are by far the safest mode of transportation when the number of transported
passenger sismeasur ed against personal injuriesand fatality totals. Previousrecordsstate
that the probability of an airplane crash is 0:00001%. Further, there are 95% chances
that there will be survivors after a plane crash. Assume that in case of no crash, all
travelerssurvive.

Let E; bethe event that thereisa plane crash and E, bethe event that thereisno crash.
Let A bethe event that passengers survive after thejourney.

On the basis of the above information, answer the following questions:
(i) Find the probability that the airplane will not crash.
(i) Find P(A | E{) + P(A | E>).
(iii) (@) Find P(A).
OR
(iii) (b) Find P(E, | A).

(1+1 +
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37.

A classroom teacher is keen to assess the learning of her students the concept of
“relations” taught to them. Shewrites the following five relations each defined on the set
A ={1,2,3} asfollows:

R1={(2,3), (3,2)}

R2={(1,2), (1,3), (3,2)}

R3={(1,2), (2,1), (1,1)}

R4={(1,2), (1,2), (3,3), (2,2)}

Rs={(1,1), (1,2), (3,3), (2,2), (2,1), (2,3), (3,2)}

Thestudents are asked to answer the following questions about the aboverelations:

(i) 1dentify therelation which isreflexive, transitive but not symmetric.
(i) 1dentify therelation which isreflexive and symmetric but not transitive.
(iii) (a) Identify the relations which are symmetric but neither reflexive nor transitive.

OR
(iii) (b)What pairs should be added to therelation Rz to make it an equivalencerelation?

(1+1 +

38.

Over speeding increases fuel consumption and decr eases fuel economy asaresult of tyre

rollingfriction and air resistance. While vehiclesreach optimal fuel economy at different

speeds, fuel mileage usually decreases rapidly at speeds above 80 km/h. The relation

between fuel consumption F (1/100 km) and speed V (km/h) under some constraintsis
V2 14

givenasF = 00 2 + 14.

On the basis of the above information, answer the following questions:
(i) Find F, when V =40 km/h.
N | 4
(i) Find F
(ii1) (a) Find the speed V for which fuel consumption F is minimum.

OR
(iii) (b) Find the quantity of fuel required to travel 600 km at the speed V

at which ar _ —-0.01
dav

(1+1 +
2)
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