Name Section Roll No.

CRPF PUBLIC SCHOOL, ROHINI, DELHI
PRE-BOARD - 1 EXAMINATION (2024-25)
CLASSXII
MATHEMATICS (SET-A)
Time Allowed: 3 hours Maximum Marks. 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.

2. Section A has 18 MCQ'sand 02 Assertion Reasoning 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 (L A)-type questions of 5 marks each.

6. Section E has 3 sour ce based/case based/passage based/integrated units of assessment

(4 marks each) with sub parts.

SECTION - A (MCQ) 1 Mark Questions

Ql | Let R be arclation in the set ¥ given by R={{a.b):a=b-2,b=06;. Then
(a) (8.7)eR (b) (6.8)=R
(c) [3.8)eR (dy [2.4)eR

Q2 |If Aisasquare matrix of order 3 such that |adj =144, the value of ‘AT‘ is:

(@0 (b) 144 (©) +12 (d) 12

Q3 0 X+21. . . .
If A= -3 0 is a skew-symmetric matrix, then x isequal to:

@ % (b) 5 ©3 @1

Q4 | Thefunctionf (x) =tan x — X

(a) dways increases (b) ways decreases

(c) never increases (d) sometimes increases and sometimes decreases
Q5 3
[fA=|_ | and 2A + B is a null matrix, then B is equal to ;
5 =
g B -G =8
{al (b
10 4] —10 —4|
(5 B -5 =8]
{C) id)
10 3 -10 =3
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Q6

y x i ¢ : ; :
[f .-J—I [ o and A7 15 the wdennty mamix, then xis equal to

(a) 0 (bl (e) 2 (d) -1
Q7 d?y ’ dy )’
Sum of order and degree of the differential equation (?j +(d—j +4x=0is
X X
(@ 6 (b) 3 (c) 4 (d) 5
Q8 T4
J x*cos”x dx 15 equal to
-4
(a) 0 (b) —1 (c) 1 (d) 2
Q9 | The greatest integer function defined by £(x)=[x]. l <x <3 1s not differentiable at x =
(a) 0 (b) 1 ()2 (d) =
10 2
Q The zsolution of the diferential equation d: 4 I{!' =115
1 1
fal —+—=0 b} logx—-logy=C
X 7
(o) xywm s §] R B
Qll | The minimum value of z = 3x + 8v aubject to the conastraints
R<20, v210andx=0,y=2013
(ml 80 ihl 140
e} D {cdy 80
Q12 | Corner points of feasible region for an LPP are (0,2) , (3,0), (6,0) (6,8) and (0,5).
Let F = 4x + 6y bethe objective function. Minimum value of F occurs at
@ (0.2
(b) (3.0
(c) The mid-point of the line segment joining the points (0,2)and (3,0) only
(d) Any point on the line segment joining the points (0,2) and (3,0)
Q13 | For the function fix)=x', x =0 is a point of
{a) local maximma (b} local mummma
{c) non-chtterentiabahity {cd} mmtlexion
14 Py i !
Q IfFANBI= l and PLA )= i then FlEJ 1= equal to -
g 4 A
1 1
{a) - iy 3
1 | 2
(e = 11y =
6 ‘ 3
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Q15

T ; il i
If a vector makes an angle of 1 with the positive directions of both x-axis

and v-axis, then the angle which it makes with positive z-axiz is :

_ f an
ia 1 ihi %
I
i) % idy 0
16 ‘9
Q IQ‘ “dx is equal to :
(a) 2%24cC b 2*%lg2+C
.)I'..‘.’ ‘)K
(¢ = +C d 2-—+C
log 2 log 2
Q17 J‘ X-|-32 edx = ?
(x+4)
e e 1 e
+C b +C ( +C d +C
@— (0) - Showr: @ oy
Q18 | Direction cosines of aline perpendicular to both x — axis and z — axis are
@ 1,01 by 1,1,1 (o 00,1 (d 0,10

Given below are two statements; oneislabelled as Assertion A and the other islabelled as

Reason R.
In the light of the above statements, choose the most appropriate answer from the options

given below

a

Assertion Reasoning Based Questions

Both A and R are correct and R is the correct explanation of A

b. Both A and R are correct but R isNOT the correct explanation of A
c. Aiscorrect but R isnot correct
d. Aisnot correct but R is correct
19
Q 1 cos B 1
Aszzsertion (A) ; For matrix A = | =co= 8 1 cos B |, where 8 e [0, 2],
e 1 —cof k 1
|A| & [2, 4]
Reason (Rl: costdel-1, 1], ¥ o e [, 2x]
Q20 | Assertion (A): A line through the points (4, 7, 8) and (2, 3, 4} 1= parallel

to a line through the pointa (=1, =2, 1) and (1, 2, 5)
» - — » o —
Reason (R): Lines v = a; + Aby and r = as + pb, are parallel if

b =
h'l ¥ !'I': = ()
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SECTION - B (Very Short Answer (VSA)-type questions) 2 Marks Each

Q21 / S
Evaluate sin™? Lsm T] + ¢oa ! (cos ®) + tan~t (1),
OR
Evaluate the following: sin(%—sinl(—gn
Q22 | é:iA+2j+3I2, b=2i + 4] —5Kk represents two adjacent sides of a parallelogram,
find aunit vectors parallel to the diagonal of the parallelogram.
Q23 | The area of the eirele iz increasing at a uniform rate of 2 em2'sec. How fast
15 the eircumference of the airele increasing when the radius r = 5 em ?
OR
Show that the funection f given by fix) = 2in x + coa x, 13 strietly decyeasing
i the interval |l. okl !
4
Q24 | Show that the function fix) = 4x3 - 182 + 27x = 7 has neither maxima
NoT mininia,
Q25 ? : . .'|-' ; dw
If v=(sin"'x)’ . then find (1-x )= 1‘ o
Z dx dx
SECTION - C (Short Answer (SA)-type questions) 3 Marks Each
Q26 Solve the following L.P.P. graphically :
Maximise £ = 60x + 40y
Subject to r4+2v<12
2x+y<]12
dx + Gy = 20
ryzl
Q27 | Two balls are drawn at random one by one with replacement from an

urn containing equal number of red balls and green balls. Find the
probability distribution of number of red balls. Also, hind the mean of

the random variable.

OR
The random varnable X has the following probability distribution where a
and b are some congtants

x 1|23 ]|4]s
PX) (02| a | a |02 b

If the mean E{X) = 3, then find values of a and b and hence determine
P(X = 3).
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Q28

g D
Find : [ — — dx.
(X~ +1Mx~ —4)

OR

Evaluate ; f

Q29

Find the general solution of the differential equation :
(32 + 1)%_1:_+ 2oy =422 + 4

OR
Find the particular solution of the differential equation

Y
{¥e* +y)dy=xdy, given that y= 1 whenx= 1.

Q30

Find the area of the region bounded by the lines x -2y =4, x=-1, x=6

and x-axis, using integration.

Q31

Differentiate the following function with respect o x

y = (sinx)* + sin~x

SECTION - D (Long Answer (LA)-type questions) 5 Marks Each

Q32

2 3 4
Find theinverse of matrix A=3 -2 2

4 2 -3
Hence solve the given system of equations:
2X+3y+4z=17, 3x—2y+2z=11, 4x+2y—-3z=8.

Q33

Find the shortest distance between the linez whosze
vector equations are :

p A A e ook A A

r =1+2] =4k + 421 +3) +6k)and
—» A h -."L A A I
r =81-3) -6k +pu—21+3) +8k}

OR

Find the co-ordinates of the foot of the perpendicular drawn from the

4—x ¥ 1—-%

point (2, 3, —8) to the line =
2 6 3

Also, find the perpendicular distance of the given point from the line.
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Q34

0
Evaluate : I(|x|+|x+2|+|x+5|)dx
5

OR

Evaluate : | sin 2x tan™ {sin x) dx

= T

Q35

letf: R —{—%} — R be a function defined as fix) = . Show

dx+4
that f 15 a one-one function. Also, check whether f 1= an onto

funetion or not.

SECTION - E (Case Study Based Questions) 4 Marks Each

Q36

A rectangular visiting card is to contain 24 sg.em, of printed matter. The
margins at the top and bottom of the card are to be | cm and the margins
on the left and right are to be 1% cm as shown below ;

| emi II o1

:_ﬂ'ﬁ;_i'.:'---'-?ia'l-r—n""-": .-'""'_.-'"'.-"-"' FFE T T
oA A o 3 || {4‘9‘14’7‘- 7'1 |
1A e 1 :ll” 1% {?’/ ﬂ'{/frr .s".-* ,f 1

CILE sk | e l-,.~ 1- I-M-—'-‘"" :..........{m ,‘.5.5‘.1." -”F‘mﬂedm:—:ttvrff,f'-rfqﬂ
i
i
I

' fa b B BB iy !
- / Iﬁ/g/f,xfr:’

|: gt | Mt ad by Pt o

L ge K B AD e d P 1Y *’5;’/*’
I] om fl &m

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

{i)  Write the expression for the area of the visiting card in terms of x.

{11} Obtain the dimensions of the card of minimum area,

Q37

A shopkeeper sells three types of flower seeds Al, A2, A3. They are sold in the form
of a mixture, where the proportions of these seeds are 4:4:2 respectively. The
germination rates of three types of seeds are 45%, 60%, and 35%respectively.

Page 6 of 7



Based on the above information:
(a) Calculate the probability that arandomly chosen seed will germinate.
(b) Calculate the probability that the seed is of type A2, given that a randomly
chosen seed germinates.

Q38 | An instructor at the astronomical centre shows three among the brightest

stars in a particular constellation. Assume that the telescope is located at
OO, 0, ) and the three stars haw lhpn Iomnun- at the pmnrs D, A and \’
having position vectors ’1 + “U + 4k 71 + )I + \k and 31 +7 ] + lll\
respectivelv.

Based on the above mmformation, answer the following questions

i1y How far 1= the star V from star A 7 1

—3
(110  Fmd a umt vector in the divection of DA .

iiii} Find the measure of ZVDA, 2
OR
— -
iiity What 12 the projyection of vector DV on vector DA 7 2
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