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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(it)

(iii)

(iv)

(v)

(vi)

(vii)

This question paper comprises four Sections A, B, C and D. This
question paper carries 36 questions. All questions are compulsory.

Section A — Question numbers 1 to 20 comprises of 20 questions of
1 mark each.

Section B — Question numbers 21 to 26 comprises of 6 questions of
2 marks each.

Section C — Question numbers 27 to 32 comprises of 6 questions of
4 marks each.

Section D - Question numbers 33 to 36 comprises of 4 questions of
6 marks each.

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.

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

(viii) 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 type questions. Select the
correct option.

1.

Total number of possible matrices of order 2 x 2 with each
entry 2 or 3 is

A 4
(B) 8
(C) 16
(D) 32

3 P.T.O.



2. Wi (- 2, 0), (2, 0) @A (0, k) I Th IS 1 &% 4 T 3HE
2l kHIUE R
A 4
(B) 2
(C) -4
(D) 6

3. STk 2 cosec—1 2 + cos—1 (%) <hl HHE %
A T
(A) A
B) -

C -—

(D) —

()

(D) —tan " —+c

=



&
The area of a triangle with vertices (- 2, 0), (2, 0) and (0, k) is
4 sq. units. The value of k is

(A) 4
B) 2
C) -4
(D) 6

The value of the expression 2 cosec=! 2 + cos~1 (%) 18

(A) g

(B) —g
(©) —%"
o =

A =t —
(A) 4an 4+c

(B) i tan_1 3—X +cC
12 4

©) Ttan1%% .
3 4

(D) i tan_1 9—X +c
12 16

65(8). 5 PTO.
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B) /3

©)

(A)

Do W

(D)

6. Ifc Th @1 & CFhisAT a, a, a B,
(A a>0
B) a=1AMa=-1

(C) 0<ax<l1

1 1
D) a=-~—da=— ~—
(D) a 3 a 3

7. THAA 3x — 2y + 6z + 11 = 0, x-378T o 1 sin—1 (o) T HIVT FATAT
2l B AE R

@ -3
(B) %
(©) %
(D) @



The area of the triangle whose two sides are represented by

A A A A A
the vectors i + k and 21 + j + k is
V3
A Y2
(A) 2
(B) 3
C) 3
3
D 2
(D) 5

If the direction cosines of a line are a, a, a, then
(A) a>0
(B) a=lora=-1

(C) O0<ax<l1
(D) a=%ora——%

The plane 3x — 2y + 6z + 11 = 0, makes an angle sin—! (o) with

x-axis. The value of o is

(A) —%
® 2
(©) %
(D) g

65(8). 7 PTO.



8.

9.

10.

T £ R >R, fix)=5x-3gmuffyg g | @ f1(x) ?

X+ 3
5

(A)

(B) -5

X
3

©) +3

x
5

(D) -3

E
5
gfc A dam B @ UH weAW 2 T P(A)=0-2, P(B)=0-4
P(A N B) =0-08 7, @ P(A|B) s &

(A) 0-02

(B) 02

(C) 04

(D) 0-08

Th O H 4 AT 9T 3 it e & | Ic 9 7 § fomr ufceemon <
2 T1¢ ATg=AT hIeht T8 &, 1 31eh Th AATCl Tig o UTH BIH <hl STTIehdT
3

N
(B) %
(©) %
(D) %



=

8 Let f: R —> R be defined by f(x) = 5x — 3. Then, f1(x) is
given by

(A)

(B)

(®)

(D)

X+ 3

X3
5

If A and B be two events such that P(A) = 0-2, P(B) = 0-4 and

P(A N B) = 0-08, then P(A|B) is

(A)
(B)
(C)
(D)

0-02
0-2
0-4
0-08

10. A bag contains 4 red and 3 black balls. If 2 balls are drawn

from the bag at random without replacement, then the

probability of getting exactly one red ball is

(A)
(B)
()

(D)

leo Se N0 =

9 P.T.O.
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Fill in the blanks in question numbers 11 to 15.

11. Matrices A and B will be inverse of each other only if

12. The function f(x) = |[x—3|, x € R is not differentiable at

X =

13. The function f(x) = log, (sin x) is strictly on (E , nj.

OR

The approximate value of /26, using differentials, up to
2 places of decimal is

14. In an LPP, the linear function which has to be maximised or

minimised is called a linear function.

15. A vector of magnitude 14 in the direction of the vector

A N A
a =-2i +3] +6k is

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

bec 1 alb+c¢)
16. Find the value of the determinant {ca 1 b(c+a)|.
ab 1 ca+b)

17. Evaluate:
n/4
I (x3 + X cos X + tan® x) dx

—n/4

11 P.T.O.



18.

19.

20.

ﬁﬁ@ﬁm:

6 cos x —9sin x

dx

6cosx+4sin x
AT

ﬁﬁ@ﬁl@:

J' (x —5)e*
(x - 3)3

sn?r?ﬁﬁm:
j tan?2 Bx +5)dx

dx

aﬁ%%y:acos(x+b),ﬁ'€ﬁa,b@%w%,aﬁﬁ'{?ﬁ?{
T 9T T FHISHUT shil T shitaT |
AT

AFHA THHT y dx — (x + 2y2) dy = 0 & FA L o AT FAHTRAA
TUTeh A ShITTT |

Qs @

J97 G 21 T 26 TF Je9% Jo7 2 3B HT & |

21.

22.

guigy fop weft aredfass o7 TEsti & @0=99 U R = {(a, b) : a < bS)
TR URTiYd ey R, 9 O THHA 8 3T 7 & HshiHh 8 |

HAYAT

forg o fop
cos—l(%j + sin—l(gj = sin—l(%j

A (=2 +y2)2 = xy %,?ﬁg—imaﬁﬁm

65(8). 12



18.

19.

20.

Find :

6 cos x —9sin x

6cosx+4sin X

OR
Find :

(x —5)e*

d
x—38

Find :
J. tan2 Bx+5)dx

dx

Form the differential equation representing the family of
curves y = a cos (x + b), where a, b are arbitrary constants.

OR

Find the integrating factor for the solution of the differential

equation y dx — (x + 2y2) dy = 0.

SECTION B

Question numbers 21 to 26 carry 2 marks each.

21.

22. If (x2+ y%)?2 =xy, then find g_y.

Show that the relation R in the set of all positive real numbers
defined by R = {(a, b) : a < b3} is neither symmetric nor

transitive.

OR
Prove that :

X

13 P.T.O.



23.

24.

25.

26.
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N
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el T o= 2] —3k)+ A +25 +2k) @

T =21+ 63'\+ 3k ) + M(2/1\+ 33—612)%3%[37[%31?{
i |

T YT Sl Teh SR IV T | feIn @ TR 9t WSt arelt g
e i B, o "o UTEl W31 TSl il ANThA 6 7,

TTRIehdT ST ShiIfeTT |
Qe T

J97 G&IT 27 G 32 T edb Jo74 3B HT & /

27.

28.

fix) = 9x2 + 6x — 5 g Yga e £:R, — [- 5, o0) W fo=m HifSw |

T foh f FopAvE %o g a1 f-l(y) = WO -1 s

3

R, @ft RoraR areafaes d@aneti < ag=d 3 |

qfe y = (cos X)X%, al 3—y T <hIfSU |
X
AT

2 4
Ifd x =a cos O Hmy=bsin6%,?ﬁﬁ@@ﬁm% : 327:— 12) 3

X a‘y




23.

24.

25.

26.

The radius of a right circular cylinder is increasing at the rate
of 2 cm/s and its height is decreasing at the rate of 8 cm/s. Find
the rate of change of its volume, when the radius is 3 cm and
height is 6 cm.

A A

JAN
Show that the points with position vectors 2i —j + k,

A A A AN A A
i—3) -5k and 3i —4j —4k are the vertices of a right
angled triangle.

OR

Using vectors, find the area of triangle ABC with vertices
A(1, 1, 1), B(1, 2, 3) and C(2, 3, 1).

Find the angle between the lines

- A A A A A
r = (2j-3k)+A(i +2j +2k) and

- A A JAN A\ A AN

r =21 +6j +3k)+u2i +3j —6k).

Two dice are thrown once. Given that two numbers appearing
on the dice are different, find the probability of the event ‘the

sum of numbers on the dice is 6’.

SECTION C

Question numbers 27 to 32 carry 4 marks each.

27.

28.

Consider f: R, — [- 5, «) given by f(x) = 9x2 + 6x — 5. Show

Jy+6-1
that f is invertible with f~1(y) = % where R, is the

set of all non-negative real numbers.

If y = (cos x)%, find d_y
dx

OR

If x=acos6 and y =b sin 0, then prove that d }2’=— 57
dx

65(8). 15 PTO.



29.

30.

31.

32.

WWW:

2
x dx

x+1)x+2)
1

W‘Jﬁﬂwg—y+ycotX=2X+chotX,(XiO)W%ﬁI’E’%ﬁ

X

i, e e fry =0 Glax:g.
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A9 B W 1 5T 997 W39 C W 1 981 a1 2 | T B s o fofu
T3fe A du1 TefH B Yedeh W 1 Wl a9l WeiA C W 3 "¢ od
2 | U FH o S W T 300 GAT Th A o S W T 600 HT AT
BT ® | U gdg H w3 A, 70 W2, HIH B, 40 Tl qon WA C,
90 T2l o Y I9TTsY B | Teh Ngeh TUTHA HHEAT 15T I8 THA
foru fop ufa wame ® forat ST a fopat oo IR A od &
3fereham @ B |

HIAH2The, 3AA AN 4 A W H e 2 | 9 § ¥ Th-Ush
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HIT |

AAAT
20 H AU HI TS AT TH T @ AT 2 | IS O § & & 7o
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29.

30.

31.

32.

Evaluate :

2
x dx

x+1)(x+2)
1

Find the particular solution of the differential equation

dy +y cot x = 2x + x2 cot X, (x # 0), given that y = 0 when

dx

X = 2
A furniture firm manufactures chairs and tables, each
requiring the use of three machines A, B and C. Production of
one chair requires 2 hours on machine A, 1 hour on machine B
and 1 hour on machine C. Each table requires 1 hour each on

machines A and B and 3 hours on machine C. The profit
obtained by selling one chair is ¥ 300; while by selling one

table, the profit is ¥ 600. The total time available per week on

machine A is 70 hours, on machine B is 40 hours and on
machine C is 90 hours. Formulate an LPP to determine the
number of chairs and tables the firm should make per week in
order to get maximum profit.

A bag contains 2 white, 3 red and 4 blue balls. Two balls are
drawn one-by-one without replacement from the bag. Find the
probability distribution of the number of red balls. Also, find
the mean of the number of red balls.

OR

A card from a pack of 52 playing cards is lost. From the
remaining cards of the pack, two cards are drawn (one-by-one
without replacement) and both are found to be diamonds. Find
the probability of the lost card being a diamond card.

(B) 17 P.T.O.
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2 -1 1
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3a —a+b -—-a+c
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34.

35.

36.
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SECTION D

Question numbers 33 to 36 carry 6 marks each.

33.

34.

35.

36.

2 -1 1
IfA=(-1 2 —1/|, show that A3 — 6A% + 9A — 41 = O and
1 -1 2
hence find AL
OR
Using the properties of determinants, prove that
3a —a+b -—-a+c
—b+a 3b —b+c|=3@+b+c)(ab+bc+ca)
—c+a —-c+b 3c

Find the absolute maximum and absolute minimum values of

a function f given by f(x) = 12x%3 — 6x1/3, x € [-1, 1].

Using integration, find the area of the region bounded by the
lines 2x +y=4,3x—2y=6and x -3y + 5 = 0.

Prove that the line through A(0, -1, —-1) and B4, 5, 1)
intersects the line through C(3, 9, 4) and D(— 4, 4, 4).

OR
Find the coordinates of the foot of perpendicular and the
perpendicular distance from the point P(4, 3, 2) to the plane
X + 2y + 3z = 2. Also, find the image of P in the plane.



