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SECTION-A

b Multiple Choice Questions

Each question carties 1 mark.

1. IfA= [“1‘,'] is a skew-symmetric matrix of order 1, then

(@) a; =nl”f0r 1# ] (b) a,=a; fori#j
(c) a;=0,fori=j (d) none of these
2. If A is a non-singular matrix of order 3 then |AA™ | is equal to
(@) 1 (b) |A] () |AT" d) -1
- 3. Area of a parallelogram with vertices A, B, C and D is given by
(a) |ﬁxA_D’| () ]A—ﬁch)I () [A?L_)’XR.I (d) None of these

4. The function f(x) = [x], where [x] denotes the greatest integer function, is continuous at

(a) 4 (b) -2 () 1 d) 15

1
5. The anti derivative of (\& it 'ﬁ) equals

2 s b
(a) %x1/3+2x1/2+c (b) §x2/"+§x +C
3 32,1 11
© %x3/2+2x1/2+c @) 5 +5x "+ C
3
dy \' : dy
6. The degree of the differential equation |1+ (Er_) = d_xz_ is

(a) 4 (b) % (c) notdefined  (d) 2




t mﬁ of following points lie in plane represented by 243
(b) (3,3) () 4,3) @ (o

The unit vector in the direction of the sum of the vectors ' 2

3=-€+i+312 is \
5 1% 5« T p—— 1.8
] ] w—f —i+—k (d) =
9. Lf3lixx2 is equal to : : ]
s T ks n
(@ 3 (b) 5 © % (d) T
S =
10. The inverse of the matrix [3 4|8
4 1] 4y 111 0 0 2 1
(@) [-3 2 ® |5m sz © | 0] (d)[o 3]

11. For an LPP the objective function is Z = 4x + 3y and the feasible region detemﬁned‘gi.l
a set of constraints (linear inequations) is shown in the graph.

e —— y——r—

Which of the following statements is true?

(a) Maximum value of Z is at R.

(b) Maximum value of Z is at Q.

(c) Value of Z at R is less than the value at P.

(d) The value of Z at Q is less than the value at R.

40 0 n
01 : 9x |7 , then the possible values of " is/are

(a) 2 (b) V2 © -v2 (d) ﬁ ,—

- H,




The solution of differential equation ke ) - 1+y’

15. is
. 1+x?
N () y=1tan zx b)) y-x=k(1+xy) (o) x=tan'y ) tan (xy) =k
6 M 0= ¢* then f*(x) is equal to
X2
g I 2 and b are unit vectors, then the angle between 2andb for V3 a-b tobea unit
yector is
(a) 30° (b) 45° (c) 60° (d) 90°
18. P is the point on the line segment joining the points (3, 2, -1) and (6, 2, -2)- If x co-
ordinate of Pis 5, then its y co-ordinate is
() 2 (0) 1 (c) -1 (d) -2

Asserﬁon—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.

Y

=

(a) BothA and R are true and R is the correct explanation of A.

(t) Both A and R are true but R is not the correct explanation of A.
(c) Aistruebut R is false.

(d) Ais false but R is true.

’ 3 1 1
19, Assertion (A) : The domain of the function cosec! (2x) is(—oo,-—z U LY 00)
Reason (R): cosec”’ (-2)=—£~

e A 1 1 =7)
20. Assertion (A) : Direction cosines of vector a =1+ ] - 2k are 7—6—, ﬁ, 76-

Reason (R) : If vector 7=ai+ bf +ck then its direction ratios are |—£—| ; |—P.—| and |_.| ;
v r r

where |7|= Jal+br+ct.
SECTION-B

(This section comprises of very short answer type questions ( VSA) of 2 marks each.)
43n
21. Fi in”~! —
ind the value of sin (cos( 5 ))
OR
4 4x
L tR={=—1 = 1 i =
etf: R { 3} R be a function defined as f(x) s . Show that,

f:R- {—%} — Range of f, is one-one and onto.
2. Astone is dropped into a quiet lake and waves move in circles at the speed of 5 cm/s.
At the instant when the radius of the circular wave is 8 cm, how fast is the enclosed area
increasing?

=l
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Leta=i+ 2j -3k and b=3i - j +2k be two vectors, Show that the veg ors ()

@ -Db)are perpendicular to each other. ,
OR L

Find the direction cosines of a line passing through the point (1, 3, 5) and (2,4,6)

di
- 24. Ify = cosec (cot x ) then find E‘L

25. The vectors a =3i +j and b =2i +j+yk are mutually perpendicular, If |E‘| ,“vi
then find the value of . 'l

SECTION-C

(This section comprises of short answer type questions (SA) of 3 marks each.)
dx

Y5 - 4x - 2x?

27. Assume that each born child is equally likely to be a boy or a girl. If a family has tygy
children, what is the conditional probability that both are girls given that

(i) the youngest is a girl? (if) atleast one is a girl?

OR
In a hockey match, both teams A and B scored same number of goals up to the end of
the game, so to decide the winner, the referce asked both the captains to throw a dje
alternately and decided that the team, whose captain gets a six first, will be declared the
winner. If the captain of team A was asked to start, find their respective probabilities of

winning the match and state whether the decision of the referee was fair or not.
s

28. Evaluate: [ ﬁr-ljf—dx
0 1+cos“x

OR

2
Evaluate: [|x’-x | dx

26. Find: |

29. Find the general solution of the following differential equation:
xdy = (y +2xH)dx = 0
OR
Find the general solution of the following differential equation:

X cos (%)%=ycos(%)+x v,

30. Solve the following linear programming problem (LPP) graphically.

Il
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Ol 1
:lare;
bili

1-yx
1. Find: | md;

SECTION-D

(This section comprises of long answer type questions (LA) of 5 marks each.)

32. Find the area of the triangle whose vertices are (-1, 1), (0, 5) and (3, 2), using integration.
33. Check whethe.r the relation R in the set Z of integers defined as R = {(a,b) :a + b 1S "divisible
by 2'} s reflexive, symmetric or transitive. Write the equivalence class containing 0, ie., [0]-
OR
Check whether the relation Rin R defined by R = {(a, b) : a < b is reflexive, symmetric
or transitive.

34, Find the shortest distance between the lines

P =31 +2) 4k +N(i +2j+2K) and 7 =51 - 2] + (31 + 2] + 6K)
If the lines intersect find their point of intersection.

OR
Find the vector and cartesian equations of the line passing through the point (1, 2,4) and

perpendicular to the two lines 2 ; S }/_+1169 = 2_7]0 and Y—%E = y_829

e 27
35, If A=|-2 -1 -2|findA™.
g =1 1
Hence solve the system of equations:
x-2y=10
2x-y-z=38
-2y+z=7

_z-5
=3

SECTION-E

(This section comprises of 3 case-studylpassage-based questions of 4 marks each. First

two case study questions have three sub-parts (i), (ii), (iii) of marks 1,1, 2 respectively.

The third case study question has two sub-parts of 2 marks each.)
assage and answer the questions given below.

36. Case-Study 1: Read the following p




R

g rainy season is given by j $

The temperature of some days durin
m be a constant, where f(x) is the temperag,
re iﬂ

f)==-01x*+mx +34.50=x <15,
°C at x-days.

(i) Is the function differentiable in the inte
then find the value of the constant m.

rval (0, 15)? Justify your answer.

(if) 1f 2 is the critical point of the function,
(iii) Find the intervals in which the function is strictly increasing /strictly decreasj_ng_
OR
Find the points of local maxima/local minima, if any, in the interval (0, 15) as g
as points of absolute maxima /absolute minima in the interval [0, 15]. Also find
corresponding local maximum/local minimum and absolute maximum/absoly
minimum values of the function.

37. Case-Study 2: Read the following passage

and answer the questions given below.

(e

Design of Floor Q
I(:
OO |

Building

e floor consists ofd

An architect designs a building for a multi-national company. Th
bove

rectangular region with semicircular ends having a perimeter of 200 m as shownd

in figure: |
(i) If x and y represents the length and breadth of the rectangular region, then find ¢
area function (A) in terms of x.
(ii) Find the critical point of the function (A).
(iif) Use First Derivative Test to find the length x and breadth y of the rectangular reg!” ;
that maximised its area.
OR
Use Second Derivative Test to find the length x and breadth

region that maximised its area. Also find the maximum area.

y of the I'ectangu] .
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38. i

g
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Samp"‘—‘ PapeFS

: Read th : ‘
Study 3 e following passage and answer the questions given below:

‘

i

4

. ™~

\’

In an office three employees Vinay, Sonia and Iqbal process incoming copi
certain form. Vinay processes 50% of the forms. Sonia processes 20% and Igb
remaining 30% of the forms. Vinay has an error rate of 0.06, Sonia has an error rate of
0.04 and Igbal has an error rate of 0.03.

es of a
al the

(/) Find the total probability of committing an error in processing the form.

(if) The manager of the company wants to do a quality Mophing =
a form at random from the days output of processed forms. ey Y

random has an error, find the probability that the form is NOT pl‘uu-sscd by Vinay.

=)

9\
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