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General Insta uctions:

L. This Question paper contains - five

scetions A, B, C, D and E, Each section is compulsory.
However, there are mtern

al choices in some qucstions.

2. Section A has 10 MCQ’s and | Assertion-Reason-based questions of 1 mark cach,

3. Section B has 3 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has-3 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 2 Long Answer (LA)-type questions of § marks each.

6. Section E has ] source base

d/case based/passage based/integrated unit of assessment of 4
marks with sub-parts.

SECTION A
(Multiple Choice Questions)
Each question carries 1 mark

sinx ' :
1) Afunction fx) = {T teosx ifx#0 is continuous at x = 0 for
2k ifx=0 .
a) k=1 b)k =2 k=2 d)k:%
2) it f(x) = log,2(logx), then f'(e) is '
1 1
a) 0 b)l C) ; d)Z—e

3) The solution set of the constraints x + 2y 211,3x + 4y < 30,2x ¥ 5y < 30,x > 0,y=0,
include the point

a) (2.3) - b @B2) ) 3.4 d) (4.3)
4) Ifd and b are two unit vectors such that @ + b is also a unit vector ,then the angle between

dand b is

2 b 4 n

a) 3 b) S o= | AN
5) The value of ‘a’ for which the two vectors 2§ — J+ 2k and 31 + aj + K are perpendicular

1S

a)2 b) -4 c)6 d)8

. . X=2 y-2 _ Z+1.

0) The straight line = e e |

a) Parallel to x-axis , b) Parallel to y-axis

c) Parallel to z-axis d) Perpendicular to z-axis
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NICX 4 y3 = as then, y,=9

;; i) ; | 2 .‘Y-
n) :’ b) \/‘ ¢) - \/x , d) x
8) ¥ = sin~'(0x V1= "5.{?) )y 7\1/) <x< h'/: ythen :% =
6 b) - 2 ; 6X d) =0
@) .‘;..‘..n“‘) \/.l-~l).\"' (') ‘\/i..c)x;’- V1=9x2

O) I a, £,y are the angles that a line makes with x,y and 7 axis respectively then the value of

sinfa -+ sin®f -+ sinty is

a) 1 L) -1 ¢)2 d)-2
v Ax
{ R . —, ifx<0, :
10) Determine the value of A so that the function S(x) ={ Ixl is continuous at
3, ifx=0
x = 0.
a)1 : b) 3 ) -3 d) -1

ASSERTION-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.

(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) A 1s false but R is true

11) Assertion (A) : f(x) = |x| sinx is differentiable at x = 0.

Reason (R) : If f(x) is not differentiable and g(x) is diﬁ'erentiaple atx = a then f(x). g(x) will
be differentiable at x = a. |

. SECTION B
This section comprises of very short answer type-questions (VSA) of 2 marks each

12) The scalar product of i + j + k with a unit vector along the sum of the vectors
2+ 4j — 5k and a + 2] + 3k is equal to one. Find the value of 'a’.
A, eX—p—X 2

o™X

kg Bre b
, prove that i 11—y
OR
lz
Ify = A sinx + B cos x, then prove that -:G—Z- +y=0.

14) If d and b arc two vectors such that |G + b] = |@| ,then prove that vector 2@ + b is
perpendicular to vector b.
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SECTION C

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

15) Determine graphically the minimum value of the objective function ,
Z = —=50x + 20y subject to the constraints
2v—y=5 3x+y=3, 2x -3y <12, x=0,y=0
16) Find the coordinates of the foot of the perpendicular and the length of the perpendicular

drawn from llu, point P ( 5,4,2) to the line # = (—i+3F+k)A(21+ 37— e ).

B

b =d . ¢ = 0 and the angle between b and € is =

0'\

17)\fa, b, ¢ are unit vectors . Suppose @ .

Prove thatd =+2 (b x¢).

OR

—_— —

Ifa +b +C =0,thanprovethat @ Xb = b Xc=¢ Xa.

SECTION D
(This section comprises of long answer-type questions (LA) of
5 marks each) ‘

<X
2

[(]

18) If (x —a)? + (y b)2 = ¢2, for some c > 0, prove that —z5—— is a constant
dxz
independent of aand b .

1—y4
1—x4°

19)1fVI — x* + /1 — y* = a(x? — y2), show that == =

< IR

RS

OR

1
Differentiate (xcosx)* + (xsinx)x with respect to x.
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SECTION L
(This section comprises of 1 case-study/ passage-hased questions of 4 [mat ks
with two sub- parts, It has two sub-parts (i), (i) of marks 2, 2 respectively. )

The shortest distance between two lines is the length of the perpendicular drawn from a point on

one line onto the other line,

Line 1

Line 2 : _ .
. Skew,Lines '

: Line 1 =
Line 2 ‘ Ij

Parallel Lines

here are two types of lines in the space.
1. Skew Lines 2. Parallel Lines

1. Skew Lines: These are the lines in the space that are neither intersecting nor parallel.
2. Parallel Lines: These are the lines in the space that are parallel. They do not intersect anywhere
in the space.

20) Based on the above information, answer the following questions.
(1) Find the shortest distance between the lines whose vector equations are:

f:u—c)I+(t—2)7+(3—2c)'12andf=(s+1)i+'(25—1)7—(2s—1)E

.. . x-1 -2 z-3 —4 -1 +1 ¢ .
(i) Show that the lines T =2 = ZT and xT yT = ZT are intersecting. Also find the

3
point of their intersection. =

otk kdokskkokokkok kb kokkkokkkokoskk
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