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General Instructions:
Read the following instructions very care

. & T &,
This question paper contaimns 38 |
od into five Sections A, B.C.D and E.

are multiple choice questions (MCQs) and questions number

fully and strictly follow them:

' questions. All questions arc compulsory.
1.
ii.  This question paper is divid

In Section A. Questions no. | to I8
Reason based questions of 1 mark each.

71 to 25 are very short answer (VSA) type questions, carrying 2

1.
19 and 20 are Assertion-
In Section B. Questions no.

Iv.
marks each. _ ‘
v.  In Section C. Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each.
Vi In Section D. Questions no. 32 to 35 are long answer (LLA) type questions carrying 5 marks each.
vii.  In Section E. Questions no. 36 to 38 are casc study based questions carrying 4 marks each.
viii.  There is no overall choice. However. an internal choice has been provided in 2 questions in
Section B. 2 questions in Section C, 2 questions in Section D and 3 questions in Section E.
ix. Use of calculators is not allowed.
Q. No Question Marks
SECTION A
(All questions are compulsory. No internal choice is provided in this section)
l. Let R = {(a, a®): a is a prime number less than 5} be a relation. The range of R is: I
(a)(3.2. 1) (b) (7. 8.9) (c) not defined (d) none of these
2 ira=|] ;’] and B = [; ?] the values of « for which A2 = B. Will be: 1
(a) x= 1 (b) x= 4
(c)x= 1D (d) there is no value of « for which A* = B is true.
3. 1 3 2][1 I
The valueof x such that: [1 x 1]|2 5 1] 2] = 0 is:
15 3 21lx
(a) | (b) 2 _{c) -2 d) 14
4. Iflx;:Z 'z_jl = 3, then values of x 1s: |
“ (a)1,-3 (b)2,> (c)-3,2 4d) 3,
5. If A is non- singular matrix such that A3 = I, then A7 = 1
(a) A (b) A® (c) A3 (d) A*
) X 3 & l
IfA=|2 y 3|,xyz=280,3x+2y+ 10z = 20 and A(adj A) = kI, then k =
1. L 2
(a) 80 (b) 75 (c) 115 (d) 79
7. The function f(x) = |x| + |x — 1] is: l
(a) Continuous at x = O as wellasat x = 1 (b) Continuous at x = 1 asbut notatx = 0
(c) discontinuous at x = D as wellasat x =1 (b) Continuousat x = 0asbutnotatx =1
8. The function f(x) = a® is increasing on R, if: ]
(a)a >0 (a>1 (c)a<1 d0<a<1 3
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9. s FA=X Y% 5
_]'e*‘ (-I—f—) dx 1s equal to: ;
—— 4 (
(b) ln-" *
1 i ) »
O+ Crrro |
dx . dy
10. The holutmn of the differential equation Ll ot [- = (18
(a) -+ -= (hyxy = (
@logxlogy=C________________ Oxdy=C 1o
Q.. Let v be an implicit tunction ol x defined by 2% = 21 Yoty —1=0. Ihen ) (1) eq l,g
F (a) —1 (M1 _{:.1 log 2 () —loge =
12. o dy — .
The general solution of the difterential equation o L 1y s
(@) v =Ce Oy=cet  @y=@+0er  @y=@=Oe
3. _I-Dl'“[x:] dx is equal to: - B 5
(a) 2 ()2 —v2 (©))2+ V2 (d)) . I
14. The least value of the function f(x) = x° — 18x% + 96x in the interval [0, 9] is:
(a) 126 (b) 135 (©) 160 (d) 0
S | n 1. e o ': ¥ * A ! I
15. The value of A for which the vectors @ = 2i+ Aj+ kand b =1+ 2) + 3k are orthogonal,
IS: :
(a) 0 (b) 1 m-— (d) —3
16. Corner points of the feasible region for an LPP are: (0. 2). (3. 0), (6. 0). (6, 8) 'uul (0, 5). Let | ]
z = 4x + 6V the objective function. The minimum value of z occurs at
(a) (0. 2) onlv (b) (3. 0) only
(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)
17. The vector equation of z- axis Is: A 1
(@ar=1i (b)yr=j (¢) 7 = Ak, A is a scalar (Dr.k=0
18, Which of the following sets are convex? |
A @@y ryi=1) (0) {(x,): 3% 2 x)
(c) {(x,y):3x* + 4y* = 5} (D {(x,y):y =2,y <4}
Questions number 19 and 20 are Assertion and Reason based questions carrying | mark
each. Two statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (a). (b), (c) and (d) as given below.
(1) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).
(i)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct
explanation of the Assertion (A).
(iii)  Assertion (A) is true and Reason (R) is false.
(iv)  Assertion (A) is false and Reason (R) is true.
19. Assertion (A): If a is an integer, then the straight lines I

5—*=f+2j+3ﬁ+,1(ai‘+2j+Bﬁ:)nndf‘:2f+3j‘+!?+n(3i‘+nj‘+2§)intersectatﬂ

poimnt fora = -5,
Reason (R): Two straight lines intersect if the shortest distance between them is zero.
(a) i (b) 1 (¢) m (d) v
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20 Assertion (A): 20 persons arc sitting in a row. Two of these persons are selected at random. | |
v The pmhnhilil}* that the two selected persons are not together is 0.9
Reason (R): I A denotes the negation of an evenl A.then P(A) =1 - P(A).
(a) | (b) i (c) i (d) iv
SECTIONB
This section com prises very short answer (VSA) type questions of 2 marks cach.
X 11 P and Q arc two points with position vectors 3d — 2b and a + b respectively. Write the | 2
position veetor of a point R w hich divides the line segment PO externally in the ratio 2: 1
7 The volume of a cube i« increasing at a constant rate. Prove that the increasce in surface area | 2
Y varies inversely as the ijlgl!l_}_ﬁil!}tf_tﬁigﬂ of the cube.
23 Find the intervals in which the function given byf(x) =sinx +cosx, 0 < x < 2mis 2
(1) Increasing
(i)  Decreasing
1 (-
24. Evaluate: Lﬁ‘f?l [E —sin™’ (-—-)] 2
3 2
or
i e T 2 i . 2m\,
What is the principal value of cos™ (Eﬂ.‘i‘ —:—) + sin™! (sm ?n)? 2
= 4 N
23 Evaluate: L {|lx — 1] + |x — 2] + [x — 4|} dx
or
Evaluate: [ sin’x dx
SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
6. Evaluate: [(3x —2)Vx? +x + 1dx 3
4N or
* e log|1+x|
Evaluate: [j — = dx
"y 8 A farmer has a field of shape bounded by x = yZ and x = 3, he wants to divide this into his | 3
two sons equally by a straight line x = c. Can you find ¢?
28. Find the particular solution of the following differential equation:
dy N
(x+1)Z=2e7Y—1;y=0whenx =0.
29. Solve the differential equation (tan™2(x) — y)dx = (1 + x%)dy 3
or
Find the solution of the differential equation
(xdy — ydx)ysin @) = (ydx + xdy)xcos G)
30. Solve the following Linear Programming Problem graphically:
Minimize: Z = 18x + 10y
Subject to constraints:
4x + y = 20.
2x + 3y = 30.
x,y = 0.
___‘_______..--"
31. There are 4 cards numbered 1, 3, 5 and 7, one number on onc card. Two cards drawn at
random without replacement. Let X denoted the sum of the numbers on the two drawn
cards. Find the mean of X.
_-—I-_'_—_/‘,’./
or -
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The random variable X has a probability distribution P(X) of the following form. where kis | 3
some number:;

k, ifx=0

, 2k, ifx=1
PX'=x)=1 3 E;x =2
0, otherwise

(1) Determine the value of k (1) Find P(< 2)

' _ SECTION D
This section comprises long answer (LA) type questions of § marks each.

32 Ufing the method of integration, find the arca of the region bounded by the lines: S
— S_A_E-L_'mzU:""*‘J’*g:{]:ﬂnd 2x —5y—4=0
I3 Show that the function f; {x € R —1 < x < 1} defined by f(x) = I:It‘l , X € Risonc-one |3
and onto function. |
34. 1 2 5 5
ITA = ; —:3] —1], find A7, Hence solve the following system of equations:
-1
1+2y+5:—:=10,1—y—z=—2.2x+3y—z=-—11
or
1 =1 8O [ 2 2 -4 5
HA=12 3 4landA=|-4 2 —_4]are square matrices, find A.B and hence "
i a4 2 L2 -1 5§
solve the system of equations:
X—y =3 2x+3y+4z=17, y+2z=7.
,35. Using vectors. show that the points A(-2. 3. 5). B(7. 0. -1), C(-3, -2, -5) and D(3. 4, 7) arc 5
‘ such that AB and CD intersect at the point P(1., 2. 3). |
or
Find the shortest distance between the following pair of lines: 5
x-1 __y-2 . z-3 x—-2 _ y-3 _ z-5
2 2 4> 3 — 4 3
SECTION E
This section comprises 3 case study based questions of 4 marks each.
CASE STUDY-1
36. At the start of a cricket match, a coin is tossed and the team winning the toss has the
opportunity to choose to bat or bowl. Such a coin is unbiased with equal probabilitics of
getting head and tail.
)t
</
Based on the above information, answer the following questions. Show steps to support
your answer.
(a) Find the Random variable for the number of heads in two tosses of the coin. I
" (b) If such a coin is tossed two times; find the probability distribution of number of tails l
"(‘E) Find the probability of getting at least one head in three tosses of such a coin. l
"""
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CASE STUDY- 11

Read the following passage and answer the questions given below.
An architect designs a building for a multinational company. The floor consists of a
rectaneular region with semi-circular ends having a perimeter of 200 m as shown here:

— )
f"-'r A_.h"'h // L
- ,

J D oo

Dvarqu of Hmn Bmi ling

v e s o ¢ e e——— e — —— o m—— =

37.

e ——

(a) If x and v represents the length and breadth of the rectangular region, then find the relation | 1

between the variable.
(b) Find the area of the rectangular region A expressed as a function of x. 1

(c) Find the maximum value of area A. 2
or

The CEO of the multi-national company is interested in maximizing the area of the whole

floor including the semi-circular ends. Find the value of x for this to happen

CASE STUDY- III

A student made a cube of side 10cm with one vertex at the origin and edges along the
coordinate axes as shown in the following figure.

| -';‘l‘ I F
A _,/‘r PR,
¥y

Based on the above information. answer the fnllnwmg_,_

(a) Identify the vertex of P.

(b) What are the direction cosines of diagonal OP?

Pl | o= | v

(c) What are the direction cosines of diagonal CM?
or

Find the acute angle between the two diagonals of a cube.
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