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CLASS XII
TERM EXAM (2023 ~24

ROST M ATHEMATICS 041)
el A2

Time :3hrs. M.M.80

General Instructions:
1. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory. However, there
are internal choices in some questions.

7. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.
5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.
6. Section E has 3 case-based assessment (4 marks) with sub parts.
7. There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3
questions in Section C, 2 questions in Section D and 2 questions in Section E.

SECTION A

Q1) A die, whose faces are marked 1,2, 3 in red and 4, 5, 6 in green, is tossed. Let A be the event
“‘number obtained is even’’ and B be the event “number obtained is red’”. The value of P(A/B) is

1

z (b)_i. (c) % (@0
(@) The straight line %5 = 22 == is:

(a) parallel to x-axis (b) parallel to y-axis

(c) parallel to z-axis Jdﬂ:crpendicular to Z-axis

Q3) If (i + 3j + 8k) x (31 — A} + k) =10, then the value of A is
(a) 27 (b) 9 9 -9 (d)—1

Q4) If m and n are the order and degree, respectively of the differential equation

2 2
Sx (53'-) - %x—{ —.6y = log x, then the value of m+nis

dx
@1 (b)2 Le)3 d)4
The number of comer points of the feasihlelﬁ{gian determined by the constraints
-y20,2y$x+2,x.>_0y20is _
(2)2 M & (©)4 @5
‘g? The value of @ when the projection of a1+ j+4kon 21+ 6§ + 3k is 4 units is
;i B = 63 @7
Q7) A line makes equal angles with the three co-ordinate axes. The direction cosines of this line are
1 G L
i = L (c))j: o e ey d __1_ 2 —_1'
(a) £(1,11) - (ﬁ G Ji) s @)+ (ﬁ'ﬁ*@
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" f linear constraints are (2, 4),
Q8) The comer points of the feasible region determined d?ﬁc‘ cﬁggmm B s M st
(6,7), (0, 8). Let Z = 3x — 5y be the objective function. The

%ﬁis (b) 14 Y ik

= is of the form
Q9) The general solution of the differential equation y dx ; = dg; 0 (where x,y > [2{}‘; o C:Z 0
a)xy =¢ (b)x =cy . o
gwliere “c” is an arbitrary positive constant of integration)

@ For any integer n, ti;?lue of f;’ e5in%% 03 (2:1 + Dxdxis
0

()~ 1 (c) ] (i
£
Q11) Thevalue of &.(Gx k) +j.(ix k) + k.(ix))is O
)1 (b)—1 (©)0 (d)3
Q12) Given that A is a square matrix of order 3 and |A| = —2, then |Adj(24)| is equal to
() —2° (b) 4 () -2° @2e
. s 4 : o |~ ifx <2 g t%=2is
Q13) The value of ‘k’ for which the function f(x) {(3x o i 2 is continuous a
@2 () 11 © = L
. QI4)Ify=+aZ—x7 theny L is:
(a)0 (b) x @ -x (d)1
Q15) If for a square matrix A, A> — A + [ = 0, then A™" equals
@) A (b) A+1 & 1-4 d) A—1
Q16) If the area of the triangle with vertices (- 3, 0), (3, 0) and (0, k) is 9 square units, then the values/s of k
wijkbe
+3 (b) 9 (c)-9 (d) 6
_ . 2 3 s
Q17) Find the cofactor of a1z in the following: [6 o 4
| ¥
(2) —46 - I@T 46 (c)0 (@1
QIR If |- i . et
55 &_i i g] is a skew symmetric matrix, thevalue of (a +b +c)’ is
@0 | s
- v {0'42 (@3
ASSERTION-RE 'BA : )
In the followis REASONBASED QUESTION '

d gqmnun, ﬂ' smtemeﬂt ofasserﬁo"n (A) is fcllowed by a s[atemeﬂl Of Reas()n (R) ChDOS’: [hc
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g i x> is not differentiable at x = I.
Reason (R): A real function continuous at x = ¢ is always differentiable as well at x =c.

Q19) Assertion(A): The function fx) = {

Q20) Assertion(A): The relation R = {(a, b): a < b* } on the set R of real numbers is reflexive.
Reason (R): A relation R on a Set A is said to be reflexive ifaR a for all a € A. Cd\;

sin 4x — SECTION B
Q21) Evaluate [ e* (T:;‘;;f) d
Q22) Find the valuc of: sin~*(cos (1355

OR
Draw the graph of y = cos™ x,where x € [—1,1). Also, find its range

Q23) The volume of a cube is increasing at the rate of 9 cm?/s. How fast is its surface area increasing when
the length of an edge is 10 cm?

Q24) Find the maximum profit that a company can make, if the profit function is given by
P(x) =72 + 42x — x?, where x is the number of units and P is the profit in rupees.

Q25) Find the values of x for which the functiony = [x(x — 2)]? is an increasin g function.
OR
* Show that the function f defined by f(x) = (x — 1)e* + 1 is an increasing function for all x> 0.

SECTION C

Q26) Solve the following LPP graphically:
Minimize Z = 10x + 4y subject to the constraints
4x+y 280 ,2x+y>60,x>0andy > 0.

OR
Maximize Z = 80x + 120y subject to the constraints

3x+4y <60,x+ 3y <30,x>0andy=>0.

Q27) Probability of solving a specific problem independently by A and B are i and % respectively. If both
try to solve the problem independently, find the probability that =~
(i) the problem is solved (ii) exactly one of them solves the problem
3x+1
Q28) Evaluate [ =

~1)2(x+3) h

in x+cos x) dx

. e |
Q29) Evaluatezj;, 4 9416 5in 2% =
. OR -

w xsinx

2 4%y dy
Q30)Ify =3 cos(logx) + 4sin(logx), prove that x* ==+ xZ iy =0,
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hd 4

s s () # o Do = o €)o7

9 _ P sty = Zcotx
Find the general solution of the differential equahatr_-—;‘!; +ycotx = 2x + X" €0

SECTION D
Q32) Draw a rough sketch and using integration, find the area of the following region:

e e b1 <17

Q33) Let R be a relation on N x N defined by (a,b) R (¢:d) <> ad =be for all (a, b), (¢, d) € N x N. Show that
R is an equivalence relation on N x N, where N is the set of natural numbers. Also, find the equivalence class

of (1,3).

Consider f:R§ — [-5, ©) given by f(x) = 9x* +6x— 5, where Ry is the set of all non-negative real

=

ers. Show that f is a bijective function.

e

FE

Q34) IfA=(3 2 —4|findA.

. ...‘..:- - the line pas:* thr?gh the point (1, 3, — 7) and perpendicular to the two
Z%+ 5

=5

OR

k) + (20 +4j—5k)

ONE

d questions of 4 marks each. First two case study
2 marks respectively. The third case study question
ively.

ase Study — 1
"

) give an online competitive examination comprising of
or this purpose, the organization conducting the
~nts are expected to be well prepared. However, in the
each question. Let the probability that a mt
_ Also, assume that for a student, who copies the



Based on the above information, answer the following questions

D W?lalt is the probability that he knows the ansyero
(I)  Ifitis given that he guesses the answer, what is the probability that he answered it correctly? Justi fy
your answer.
(IIf) What is the probability of answering the question correctly?
OR

What is the probability that he copied the answer given that his answer is correct?
Case Study — 2
Q37) Suhani walks 4 km towards west, then 3 km in a direction 30° east of north and then she stops. The

situation above has been depicted in the diagram as shown below, assuming that the girl starts her walk from
the point O (taken as origin).

+ Nil
-
a0/ |
wia m © E
’

S
In the diagram, ON represents positive y-axis. and H_Dl'th Gltection, O represents positive x-axis and East
direction. Similarly, OW is representing negative "f’"‘i_-"‘“ﬁd West direction, wh 5 rep;ese-ms -
y-axis and South direction. Let OA =4 km and AB =3 km, . i egative
Based on the above information, answer the following questions.

()  What is the vector oM?
(1)  Evaluate the dot product OM. M B

: .
- ¢ is the position vector of point B’
() Whatis thep -

Calculate the area of triangle OAB using Vectors.
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por -y

he form of a rectangle sm"‘mounted by a semi-circle.

8) The windows of a newl d bui "
fa newly constructed build nd 2y are length and breadth of rectangular part of

~ e perimeter of each window is 40m. Assume

formation, answer the following questions.

| ress the area of the window in terms of x.
window will be maximum?

Bt e 1ok ,
- .._I._ﬁhll:-.tl = ST
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