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Mathematics (041)

SS2
Time Allowed: 3 Hr. i e Bl
General Instructions:

However, there are internal choices in some questions.
Section A has 18 MCQ's and 02 Assertion-Reason based questions of 1 mark each.

2.
3. gec?on B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
4. Sec lon C has 6 Short Answer (SA)-type questions of 3 marks each.
5. Sect!on D has 4 Long Answer (LA)-type questions of 5 marks each.
6. ection E has 3 source based/case based/passage based/integrated units of assessment (4
marks each) with sub parts. :
SECTION-A

Q1 The Cartesian equation of a line is given by 6x—2=3y+1=2z-2.1ts direction (1)
ratios are
(@) 2,3,1 (b) 3,1,2 (c)1,2,3 (d) 1,3,2

Q2 3 dx . (1)
Value of fo ST IS
(a) n/3 (b) /6 (c) m/12 (d) n/15

Q3 A= (i i) then value of 3A%2+ 21 is M

12 11 35 247 1 8 3 4
@) [35 24-] (b) [12 11] © [12 9] (d) [12 35]

Q4 Direction cosines of x, y and z-axis are (1)
(a)<1,0,0> <0,1,0> <0,0,1> (b) <@a,0,0 > <0,b,0>, <0,0,c>
(c)<-1,0,0 >, <0,-1,0> <0,01> (d)<1,0,0><010><00-1>

. ; Ko x— 6 _ 1

Q Value of ‘a’ so that f(x) = {—"—“x_ 5~ When X #3 nay pe continuous atx = 3, is @

a when x=3
(a) 4 (b) 5 (c) 4 (d) -1
(1)

Q6  wvalue of cos™! cos (5—3"-) is

(a) n/3 (b) n/6 (c) m/2 (d) 7/4
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Q8
Q9

Q10

Q11

- Q12

Q13

Q14

i the adjacent figurg. .
The feasible region of a LPP is shown mhen minimum value ‘ 5
If z = 3x — 4y is the objective function. g T
of z occurs at @9 it
(A) (0,0) e
(B) (0,8) =
(C) (5,0) —
(D) (4,10) (© %
If P(A) = 0.8, P (B) = 0.5 and p(g|a) = 04 then Valffsof AT (d) 5116
(a) 1/16 (b) 1/25 (c) 16
. 1
Derivative of sin[cos(xy? + x)] =13 w.rt X 18 ) ) (1)
X% 4 32 —x2 . g2 e (d) =2yt
(@)=~ (b) = (©) —%xy 2xy
- ; (1)

fA= [_31 24], then matrix B such that AB =1, is

1 1 2

- 1

2 1 0 1 -2 (d) [1 3]
) [3 2} ™[ @ il 2 2

2
If |& + B] = 60, |G — B] = 40 and |b] = 46, then |d] is (1)
(a) 43 (b) 44 (c) 21 (d)22

OR
If|d] =5, (b] = 13, |d x b| = 25, then 8.3 is |
(a) 60 (b) ~56 (c) 56 (d) + 60
Derivative of 1019 w.rt. ‘%’ is (1)
(a) 10°*10% og10 (b) 10%%" (log10)2
© () 10%°710* (log10)? (d) 10% 101" (10g10)?
If Ais a 3x3 invertible matrix, then value of k if |A-T =|AJ is (1)
(a) 0 (b) 1 (c) —1 (d)2
OR

If A=diag.(d1 dz ds), then A" will be
(a) diag.(d1 d» da) (b) diag.(1/dy 1/ds 1/d;) (c)O (d) 21
If @xb =70 as wel as d@.b=0,then (1)

(a) both are null vectors
(c) at least one is null vector

(b) they are Perpendicular as well as parallel vectors
(d) insufficient information
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_ l-\/alues of X ang if X 5
@12 v 2(7 Y~3)+G 3= (15 1g)are o

b
16 b (c)1,3 (d)2,9
- 2" Solution o ¥ _
D @ Yy @
(©)x12 4922 M * 1+ (0) x%/2 + = Inly + 1] + ¢
-_nly"l'c (d)(x+1)2=|HIYI+C ')
Q17 It Alis an inue
(a) 22 an Invertible Matrix of order 3 and |[A] = 5, then ladj-AI is 1)
(b) 25 (c) 125 @5

Q18 Ar
i_e? +°;Ethe pal:allelogr:im whose adjacent sides are determined by the vectors (1)
@ :; s and 27 — 7J+ k&, is (in square units)
(b) 50 (c) 15v2Z (d) V500

ASSERTION-REASON BASED QUESTIONS
==L DN-REASON BASED QUESTIONS

In the following Questions, a statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices :

(@) Both A ang R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) Ais true but R is false.

(d) Ais false but R is true.

(e) Both A and R are false.

(1)

Q19 (91)3/2+ 227 = 32, are 2
dx dx?

Assertion : Order and degree of differential equation 2x

and 2. .
Reason : Order of a differential equation is highest derivative present and degree is _

highest power present.
p - 1
Q20 Assertion : (x + 2) e is increasing in the interval (—co, 1]. (1)
Reason : f(x) is increasing in an interval if f '(x) > 0.

SECTION — B
(2)
2t 1—-t* gz:—f
Q21 Ifx=—5,v=170 ; prove that —= )y
OR

Ify= log(tan (g— + g)), show that % —-secx =0.
(2)

Find vector(s) of magnitude 9 units which is perpendicular to both the vectors

Q22 0 MggEns
4t — j + 3k and —21 + j — 2k.
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Q23

Q24

Q25

Q26

Q27

Q29

Q30

Q31

Tw : ‘a',are decreasing at the ,... %
0 equal sj .2nqgle with fixed base ‘a, ) rateXe
9 cmq/seco?:f on:wn fizgts ;e:ﬁz t:gfof the triangle decreasing when the two equa| %

sides are €qual to 'a'
OR

Sand is Pouring frg : f 12cm?/s. The falling sand forms a cone on
ma ate of 12Cm-/s. b B
the ground in Such g Wa??ﬁa?ttégehreight of the cone is always one sixth of the radius

i i ' i e height is
ik rr':_e base. How fast is the height of the sand cone increasing when th g

Find domain of sin~!x =7 @

. OR
Find domain of cos™(1 — X2)

:\n%iré t\‘r:a:alksD4 km towards west, then she walks 3 km in a direction 30° east of north  (2)
PS. Determine the 9ir’'s displacement from her initial point of departure.

SECTION-C

(3)

Find particular solition of the differentia] equation % ~ Yy tanx = e* secx ; y(0) = 0.

; OR
Solve ; y—x & _ 2 4 Yy
ove:y de ﬂ(y +dx)'

Ram and shyam throw a dice at the stake of Rs. 22, which will be won by the player  (3)
who throws 6 before other player. if Ram starts, what are their expected amounts ?

| OR
The probability "hat A hits a target is 1/3 and the probability that B hits it is 2/5. If
each one of A and B shoots at the target, what is the probability (i) the target is hit?,
(i) exactly one Of them hits the target?

Evaluate : f_zi(vl/x + 1+ |x|+ |x~1]) dx. (3)

. 2 3
Evaluate : fm dx .
y OR
/ 2x
Evaluate : [ dx .

F 2+ 1) (x2 + 2)2

3)

. T/2 xsinx cosx
Evaluate, - fo o d

(3)
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SECTION-D

{9 ind the area of S i = (5)
y 032 ;‘;f'l o4 the region in the first quadrant enclosed by x-axis, x = V3y and

OR

Find the area of the region bounded by x = \/;’_‘1_ y=2,y=5and y-a)(is.

Q33 x (5)
Show that the function f'RoxeR:=1<x< 1} defined by f(x) = 1+ |l x€R
is one-one and ontg function.
ind t g i 5
Cipd Sl—ns hy . [/'engtzh_ 7°f the perpendicular from the point (1, 2, 3) to the line  (3)
3 2 = _2" .
OR
Check whether the fines *+%_ 7+6 _z-1 and 221=22= E_}l ==
: . 3 5 | 2 2 3
Intersecting or not, Also, find the point of intersection, if existing.
Q35U 1 =1 2\/-2 0 1 _ ()
Seproduct{o 2 _3 ( 9 2 —3) to solve the system of equations
3 -2 4 6 1 -2
X+32=9, —x +2y -2z =4 and 2x - 3y + 4z = —3.
SECTION — E
Q36 A factory produces two kinds of
garments : Shirts and Trousers. Let
X shirts and y trousers be produced
per day. Let profit function of the
factory be P = 3x + 5y. Suppose x
and y are subjected to following
constraints :
X+3y<60;x+y=210;x<y:x=
O;vz0
~Based on above information,
answer following questions :
(i) Find all feasible points which can 2)
contribute to maximum profit.
(ii) Find maximum profit that can be earned per day. 2)
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Q37 A company is making toys in the shap€ of?ggqhé
circular cone of height 30cm and raditis © -

10cm, in which a largest cylinder is inscribed. Based '
. following —

on the above information. answer

questions : -
(i) Find the radius of the cylinder. (,é}
(i) Find the height of the cylinder. i)
(iii) Find the maximum volume of the cylinder — ()

Q38 The reliability of a COVID PCR test is
specified as follows: i
Of people having COVID, 90% of the test | .
detects the disease but 10% goes
undetected. Of people free of COVID.
899% of the test is judged COVID
negative but 1% are diagnosed as g
COVID positive. From a large population
of which only 0.1% are COVID positive,
one person is selected at random, given
the COVID PCR test and the pathologist
reports him/her as COVID positive. Based on above information. answer following
gquestions : (2)
(I) What is the probability that the person is COVID positive.

() What is the probability that the person is actually COVID positive when he is (2)
already declared to be positive. )

FANKKAFERRLAATRARYAT LRk kR
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