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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i) This question paper comprises four sections — A, B, C and D. This question
paper carries 36 questions. All questions are compulsory.

(it)  Section A — Question nos. 1 to 20 comprises of 20 questions of 1 mark each.

(iti) Section B — Question nos. 21 to 26 comprises of 6 questions of 2 marks each.
(iv) Section C - Question nos. 27 to 32 comprises of 6 questions of 4 marks each.
(v)  Section D - Question nos. 33 to 36 comprises of 4 questions of 6 marks each.

(vi)  There is no overall choice in the question paper. However, an internal choice
has been provided in 3 questions of one mark, 2 questions of two marks,
2 questions of four marks and 2 questions of six marks. Only one of the choices
in such questions have to be attempted.

(vii) In addition to this, separate instructions are given with each section and
question, wherever necessary.

(viit) Use of calculators is not permitted.

SECTION A
Question numbers 1 to 20 carry 1 mark each.

Question numbers 1 to 10 are multiple choice questions. Select the correct option.

1. The probability of solving a specific question independently by A and B
are 1 and % respectively. If both try to solve the question independently,

the probability that the question is solved is

(A) %
(B) 18—5
(© %
(D) %
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(A) 3
B) 3
< 4
7
(D) 3

- - - C
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(C) 203
(D) 209
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A 1,1
B) 1,2
© 2,1
(D) 2,2
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2. The objective function of an LPP is
(A) aconstant
(B)  alinear function to be optimised
(C) aninequality

(D) a quadratic expression

3. If the two lines

Ly:x=5, y - Z
3—a -2
Loy:x=2, Y o__Z
-1 2-a

are perpendicular, then the value of o is

2
A =

3
B) 3
< 4

7
D) -

3

- - —
4. If a, b and c¢ are the position vectors of the points A(2, 3, —4),
- o> >

B(3, — 4, — 5) and C(3, 2, — 3) respectively, then | a + b + ¢ | is equal
to
(A 113
(B) V185
(C) V203
(D) V209

5. The order and degree of the differential equation of the family of
parabolas having vertex at origin and axis along positive x-axis is

A 1,1
B) 1,2
© 2,1
D) 2,2
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6. I tan (sin~! x) dx SR %

0
(A)
(B)
()
(D)

n

(A)

(B)

(®)
(D)

(A)
(B)
(®)

(D)
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0
~1
1

eX

[1+x+1log(x+1)]dx ST
x+1

+c
x+1

eX

+c
x+1

eXlog(x+1)+eX+c

eXlog(x+1)+c




6.

1
I tan (sin™! x) dx equals
0

A 2
B 0
< -1
(D) 1

X
J © [1+(x+1)log(x+1)]dx equals
x+1

(A)

B) €&

(C) eX*log(x+1)+eX+c

(D) eXlog(x+1)+c

If sec! 1+x = a, then dy is equal to
1-y dx

(A)

(B)

© Y=L

(D)

P.T.O.
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(D)
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43 44 45

10. |44 45 46| SO ?

45 46 47
A 0
B -1
© 1
(D) 2
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9. If A= , then A2 equals

-1 1]
F o o

(A)
F o o

(B)
Lo _o

©)
g 9"

(D)

43 44 45

10. 44 45 46| equals

45 46 47
A 0
B) -1
< 1
(D) 2
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Fill in the blanks in question numbers 11 to 15.

11.

12.

13.

14.

15.

Two angles of a triangle are cot™1 2 and cot™! 3. The third angle of the
triangle is

A square matrix A is said to be singular if

OR
3 -5 1 17
If A= and B = , then |AB| =
2 0 0 -10
2
If y=1logx, then d_g =
dx

The integrating factor of the differential equation xg—y -y =1log x is
X

From a pack of 52 cards, 3 cards are drawn at random (without
replacement). The probability that they are two red cards and one black
card, is .

Question numbers 16 to 20 are very short answer type questions.

16.

17.

18.
65/B/1 | 11 P.T.0.

Find the distance of the point (a, b, ¢) from the x-axis.
—> A N A —> N A A
If a =2i -j+2k and b = 5i —3j —4k, then find the ratio

o - -
projection of vector a on vector b

L - -
projection of vector b on vector a
OR

A A —> A A
Let a and b be two unit vectors. If the vectors ¢ = a + 2b and
%
d 5a — 4b are perpendlcular to each other, then find the angle

between the vectors a and b

Solve the differential equation (eX+ 1) ydy =eX(y + 1) dx.



4 X+ 2
2x — 3 x+1

19. 3fg { }wwﬁmaﬂs{sgﬁ,?ﬁxwmaﬁaﬁﬁnl

HAAT

afe At Tt g 2 6 AZ=A R, @ 2+ AP - 19A T FfT |

20. IR fix)= ;X A, dl (fof) (x) A ST |
X

Qs 9@

J97 &I 21 G 26 T b 972 3] H1 & |

21. AT W IS Iegehly o Yeal ol Tg=d 8 | 39 W Th §9y R f &9 ¥
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3x+4
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22. 3ME A= % fou, fAfaRed 1 geud HivT
-4 -6

A(adjA) = (adjA) A= |A|I
23. ?TETI y=eX+eX @,?ﬁﬁ@ﬁqﬁ ?= y2—4.
X
24, Tfafga gaaa sea g =i ga Hifse .

dy
X—— =X+
dx y
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19.

20.

4 X+ 2
If is a symmetric matrix, then find the value of x.
2x — 3 x+1

OR
If A is a square matrix such that AZ= A, then find (2 + AP —19A.

1-x
1+x

If fix)= , then find (fof) (x).

SECTION B

Question numbers 21 to 26 carry 2 marks each.

21.

22,

23.

24.

Let W denote the set of words in the English dictionary. Define the
relation R by

R = {(x, y) € W x W such that x and y have at least one letter in common}.

Show that this relation R is reflexive and symmetric, but not transitive.

OR

Find the inverse of the function f(x) = 4x .
3x+4

2 3
-4 -6

For the matrix A =

}, verify the following :
A(adjA)=(adjA) A= |A|I

If y=e*+ e, then show that ;1_y = y2 —4.
X

Solve the following homogeneous differential equation :

dy
X— =X+
dx ’

65/B/1 | 13 P.T.0.



25.

26.

A @ R b i 3 Y Ay §, @ quisu R wRW [a b + | b |a,
R |a |b - |b |a % eead s |
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wQus
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217.

28.

29.

fag hifSu f6 2 tan™! % + tan~! % = tan—1 E

17
RUTRT 3 TUTEET % I | gis fh
1+a2_p? 2ab —2b
2ab 1—a2 +b2 2a = (1 + a2 + b2)3.
2b —2a 1-a% —p?
HAAAT

GRIUTeR! T T3 hieh, A(1, 3) 3T B(0, 0) sl e areft [ar =1 afishtor 31
HNT | k 1 91 | 719 HIfTE, Al w fog D(k, 0) 39 TR 8 T A ABD
F1 HTFA 3 o HTE § |

farg if 5 € fg A, B 3i ¢ R fufy afm o 2, b 3R ¢ &,
W §, AR MR P AR (b x ¢ )+(c xa)+(a xb)=0.
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25.

26.

- > - > _ - > - -
Show that |a |b + | b |a is perpendicularto |a |b — |b |a, for
-

%
any two non-zero vectors a and b .

A bag contains 19 tickets, numbered 1 to 19. A ticket is drawn at random
and then another ticket is drawn without replacing the first one in the
bag. Find the probability distribution of the number of even numbers on

the ticket.
OR

Find the probability distribution of the number of successes in two tosses

of a die, when a success is defined as “number greater than 5”.

SECTION C

Question numbers 27 to 32 carry 4 marks each.

217.

28.

29.

81

Prove that 2 tan—! 1 + tan™! l = tan .
2 7 17

Using properties of determinants show that

1+a%—b? 2ab —2b
2ab 1-a2 4+ b2 2a = (1 + a2 + b2)3.
2b — 2a 1-a? - b2
OR

Find the equation of the line joining A(1, 3) and B(0, 0), using
determinants. Also, find k if D(k, 0) is a point such that the area of
A ABD is 3 square units.

- o -
Prove that three points A, B and C with position vectors a , b and c

. i i = > o > o> >
respectively are collinear ifand only if (b X ¢ )+(c xa )+(a xb )=10.

65/B/1 | 15 P.T.0.
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30. Find the shortest distance between the following lines and hence write
whether the lines are intersecting or not.

x-1 y+1 . x+1 y-2

, , z=2
2 3 5 1

OR

Find the equation of the plane through the line of intersection of the
AN
planes ? .(/i\+33'\)+6 =0 and ? .(3/1\— 3\ — 4k ) =0, which is at a

unit distance from the origin.

31. A company produces two types of goods, A and B, that require gold and
silver. Each unit of type A requires 3 g of silver and 1 g of gold, while that
of type B requires 1 g of silver and 2 g of gold. The company can use at
the most 9 g of silver and 8 g of gold. If each unit of type A brings a profit
of ¥ 120 and that of type B ¥ 150, then find the number of units of each

type that the company should produce to maximise profit.

Formulate the above LPP and solve it graphically. Also, find the

maximum profit.

32. A bag contains 5 red and 4 black balls, a second bag contains 3 red and
6 black balls. One of the two bags is selected at random and two balls are
drawn at random (without replacement), both of which are found to be
red. Find the probability that these two balls are drawn from the second
bag.

SECTION D
Question numbers 33 to 36 carry 6 marks each.

33. If y=xSinx4 sin"1v/x , then find g—y .
X
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34.

35.

36.

A 319 <hifoTe

/3
sin X + CoSs X
———dx
J/sin 2x
/6

Ife gk x = y2 qUT x = 4 o SIF I &TBA, WM x = a gAT & ST 9ET |
SdT &, 1 THTShe o T H a ol HH 1 shifoT |

AT

ﬂﬁ@ﬁm:

j X dx
x-12% (x+2)

&rﬂIl@ﬂ]ﬁ%liﬁQﬁ:ﬁf(x):sinx+cosx, 0<x<2m @“IT[WF{ﬂTfﬁHWf,
e aedam o fiae g 2 )

HAAAT

fog AT foh Tk vip % 3idiid Heqw I U8 &6 AT Ae-Id Soid
e sigp <l Brsan 1 ameft 2t R |
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34.

35.

36.

Evaluate :
/3
sin X + cos X

\/sin 2x

/6

dx

If the area between the curves x = y2 and x = 4 is divided into two equal

parts by the line x = a, then find the value of a using integration.

OR
Find :

j X dx
x-12%(x+2)

Find the intervals in which the function f defined as f(x) = sin x + cos X,
0 <x < 2m is strictly increasing or decreasing.

OR

Prove that the radius of the right circular cylinder of greatest curved
surface area which can be inscribed in a given cone is half of that of the
cone.

65/B/1 | 19




