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I-PRE BOARD EXAMINATION

MATHEMATICS

Time Allowed : 3 hours il Maximﬁm Marks : 80

{

 General Instructions:

0 This Zyuestion pﬁper contains- five Sections A, B, C, D and ‘EJVEach Section is | L
compulsory. Howeuver, there are internal chou:es in some questions.

2)  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)- T ype 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 source based / cased based / passage based / integrated units of

assessment (4 marks each) with sub pari‘s.

Page 1

0NA1 ) Gl Y o5 DS, Tl



Q.1

Q2.

i

Q4.

If A and B are matrices of same order, then (AB' -BA')isa:

(d)

SECTION-A
| [Multiple Choice Questions]

Each question carries 1 mark.

)

Skew-symmetric matrix

Null matrix

Symmetric matrix

Unit matrix

For any two matrices A and B, we have

(a)
(b)
©)
(d)

AB=BA
AB#BA
AB=0

Néne of these

If |§|=4 and -3 <) <2, then the range of |Aa| is:

[0, 8]
["'1 2/ 8]
[0,12]

1812]

The function f:R — R defined by f(x) = 4 - 3 cosx ;s bl

(2)
(b)
()
(d)

bijective
one-one but not onto

onto but not one-one

| neither one-one nor onto
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. dyh iy
Q.5. If y=,sinx+y ,then aii is equal to :

COS X

(@) By
COS X

() =2y
sin x

(©) i e :
sin x

(c) 257 =l

Q.6. Integrating factor of the differential equation (cotx)y'+y = cosecx

(@) cos X
(b) tan x
(c) sec x

(d) @ sinx

Q.7. Corner points of the feasible region determined by the system of linear constraints
are (0,3), (1,1) and (3, 0). Let Z = px*qy, where p, q > 0 Condition on p and ¢ so

that the minirum of Z occurs at (3, 0) and (1,1) 18

(@) pmia

4
(b) Rod
(ehiie P
(i P

il ‘ Turn Over
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Q8. The veeHl +2k and 2; o Mz are perpendicular if :

@ A4
1
OF
o x ! —% l
d) A=—4 '

Q.9. The direction cosines of _‘2{._’,.'} i

Loy e
< ; ,
@ SlAo/ a0 Vio
-
(b) - MimE aw e
al

COM

3

Q.10. jx)irl dx is equal to

2 3 ‘
(a) x+§2—+—);——£og|1—x|+c

2 3
X

(b) x+—2——§3——€og|1—x|+c

(©) x————%;—kgll+xhc

2 ‘
(d) x—§2—+%——ﬂog|1+x|+c

Page 4
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.11. The feasible solution for LPP is shown in following flgure Let Z = 3x-4y be the
objective function. Minimum of Z occurs at

0,0)
©,8)
(5 0)

(4, 10)

2x+y 4x

B Tl d sl

%

6
4

. If A is a square matrix of order 3 and | A|= 5, then |adjA |=

5
28
12

7

| If A and B are two independent events with P(A)

equal to :

ohi ol Bl b

/ (6.5)

} , then the value of x + y is ;

il et

4 YYai i
= and P(B) i) then P(A'~B’)

Turn Over



VYA
4l {

| eral :'v;f:‘ ' e
Q.15. The genera soluﬁ Bt e Ky '=VO

@ xy=c ..
b)  x=cy?

© @ y=ex

@ y=ox

0.16. Ify = sinix then (1-x2) S
: dx

L e i
(a) x% e
(b) xy L e )
d?y
(c) o)
A e ,
()R |

Q.17. The number of vectors of unit length berpendicular to the vector a =21+ j+2k
b=j+k is: i

(a) ione

(b)  two

(c) three .

(d)  infinite

Q.18. If the direction cosine of a line are k, k, k then :

(a) k>0
(b) 0SSt
() k=1

(d) k=5§ork

Page6
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ASSERTION - REASON BASED QUESTION

n 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.

(a)  Both A and 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) A is true but R is false. |

(d)  Ais false but R is true.

Q.19. Assertion (A) : The function given by f(x) = cosx is decreasing in (0, m).

Reason (R) : A function f is decreasing in the internal [a, b] if f' (x) <0 Vxe(a,b)

Q.20 Assertion () : The acute angle between the lines T = {~2])+A2i -2} +) and
r=3k+ u(i +2 - 2k) is cos‘l(%)

Reason (R) : The acute angle 6 between the lines r=Xi+Y)+ z112 + ?»(alf +b,j+ c112)
and 1 =x,1+7y,] +2,Kk+ p(azi +b,] + czf<) is given by
a 8, +b,b, +¢,¢y
f +b3+ct P +b2 +c;
SECTION- B ‘
(This section comprises of very short answer type questions (VSA) of 2 marks each)

cosO=

| n 3n
0,21, Find the value of tan™ (-1) in the 1nterval (2 2 )

OR
Show that the function ;N — N given by f(x) = 2x is one-one butnot onto,
.22, The volume of a sphere is increasing at the rate of 3 em?/sec, find the rate of

increase of its surface area, when the radius is 2 cm,

~

Q.23, Show that the vector a=3i-2 j+k, b=i- 3j+5ﬁ and ¢ = j -4k form right

angled triangle,
 OR
Find the direction ratio and direcﬁion cosine of t

(2, - 4,5)and (0, 1, -1).

he line passing through two points

. Page 7
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-x% |, and 0<x<1 then find 5~

( _a.

' Q24 If y sin’ 1[x L

Q:25. Find the values of x for which the angle biivaan the vectors a =2x°1+ dXjiER
b=71-2j+xk is obtuse.

SECTION - C

(This section compriSes of short answer type questions (SA) of 3 marks ea

]i xtanx 4

Q.26. Using propertles of deflmte 1ntegrat1on evaluate secx + tanXx

Q27. Suppose that5 men out of 100 and 25 women out of 1000 are good orators. As
that there are equal number of rnen and Women, find the probablllty of chq
good orator. ‘

L oR

A bag contains 5 red and 4 black balls and second bag contains 3 red and 6

balls. One of the two bags is selected at random and two balls are drawn t

atrandom, both of which are found to be red. Find the probability that the b

drawn from the second bag.

2

i logx
Q.28. Evaluate

._.\!__.

X \‘,
oR e
Fmd IVS DO h dx

A 1
AR R B

= l&<‘j‘;

(.29 Fmd the partlcular solution of the differential equation (cll +cCos ec(l) il
% X

y O‘whenx i RN
Vi : ‘OR

Solve the d1fferent1al equat1on
‘(1+x) (1+y?) dx + (1+y) (1+x%) dy = ()
(.30, Solve the following problem graphically
. minimize Z = 5x + 10y
| sub]ect of constraints
| 'f‘vz”x+2y < 120 x+y > 60 Xir 2y > Oandx,y > 0
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0.37.

0.38.

A factory makes an open cardboard box for a shop from a square sheet of side 18 cm
by cutting off squares from each corner and folding up the flaps. If x is the length of |
each square cut from corners then : )
(i) Find the volume of open box in terms of x.
(ii) ~ What should be the side of square to be cut off so that volume is mdximum ?
(iii)  Find the maximum volume of open box.

OR

(iii)  Find the total area of the removed squares.

A laptop manufacturing company manufactures laptops at two plants located at

different locations. The laptops manufactured are of two types, type A and type B.

Production of both types at both locations are as below : :
Type A Type B

Plantl. 5600 & = 1480

- PlantII 2700 300

A laptop is randomly chosen and is found to be of type A. Based on | the above
information, answer the following : |
(i)  Whatis the probablhty that selected laptop is produced at plant-I 2
(ii)y ~ What is the probability that selected laptop is produced at plant-II ?
(iii) ~ What is the probability that selected laptop is of type A ? -

OR

(iii) ~ What is the probability that selected laptop is of type B ?

For a function £(x), if f(-x) = f(x) then f(x) is even function and f(-x) = -f(x) then f(x) is

| h _J2 f(x)dx if f(x)iseven
odd function . Again I f(x)dx = -[
| B 0 if f(x) is odd
On the basis of above information answer the following questions :
i) If f(x) = x? sinx then check whether f(x) is even or odd function.
B i) | Evaluate: H sin x| dx

-1
2

AR
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HRER NS . erxsin™
Q:31, Evaluafe_[ sm X dx
S { 1_X2

A | SECTION-D . :
(This section comprises of long answer type questions (LA) of 5 marks each)
Q.32. Sketch the region {(x,y):0< 2y <x?, 0< V<X, 0<x<3}). Find the area of region
using integration.
Q.33. Let A={1,2,3....9} and R be the relation in AxA defined by (a, b) R (¢, d).
If a+d = b+c
for (a, b), (¢, d) in AxA, prove that R is an equivalence relation and also obtain the
equivalence class [(2, 5)] '
’ : OR A
If N denotes set of all natural numbers and R is the relation on NxN defined by
(a, b) R(c, d) if ad(b+c) = be(a+d). Show that R is an equivalence relation.
- Q.34. Find the distance between the lines £, and ¢, given by |
r=(i+2) -4k J+ A[21 + 3] +6k) 'and
= (31 +3] - 5Kk )+ (af + 6] +12K)
| OR

XLyt L0z

Find the foot of perpendicular from P(1, 2, -3) to the line

gl R L
Also find the image of P in the given line.
Qi 3e 30
Q35 If A=|4 -6 5 |, find A’ using A7, solve the system of equations
[ 6119120
6.2 20
2 g a0. 4 SR 0
X Yie ' X X Y Z
SECTION - E

(This section comprises of 3 case-study/p'assage based & question of 4 marks each with
two sub parts. First two case study question hf“’e three subparts (i), (ii), (iii) of marks 1,
1, 2 respectively. The third case study questions has two sub parts of a marks each)

Q.36. Case-study 1: Read the following passage and answer the questions given below
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