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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 — Questions no. 1 to 20 comprises of 20 questions of 1 mark each.

(iti) Section B — Questions no. 21 to 26 comprises of 6 questions of 2 marks each.

(iv) Section C - Questions no. 27 to 32 comprises of 6 questions of 4 marks each.

(v)  Section D — Questions no. 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 type questions. Select the correct option.

1. The relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1), (1, 1)} is
(A) symmetric and transitive, but not reflexive
(B) reflexive and symmetric, but not transitive
(C)  symmetric, but neither reflexive nor transitive

(D) an equivalence relation

2. tan~! 8 + tan~1 A = tan~1 (13 b

};J is valid for what values of A ?

11
A _- 1
() 7\-6(3’3j
1
B L
(B) k>3
1
Le< =
(C) <3

(D) All real values of A
| 65/2/1 | 3 P.T.O.
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A -3
B) 3
(&) )
(D) 27
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(A) x=1W ¥qd 9 EThA ¢ |

(B) x=1W ¥ad gl 8, Wq aheHT 7 |
(C) x=1W ¥ad 7, Wq ITha-1T T8l & |
(D) x=1W T HaAd g 3T & AThaT g |

AT 8= A = {1, 3,5} 8 | AT (1, 3) <l 3fdfdse A dTel Joddl Hadi
& gt

A 1
B 2
© 3
D) 4

I, T f(x) = x2e X g Y& Boid £ et aeam 8, B

(A) (=00, )
(B)  (=,0)
(C)  (2,)
D) (0,2)

AR | | =4 TN —3<1<2 &, |ha | F O P swawe § 2, 98 2

A [0, 12]

B) (2, 3]

Cc I8, 12]

(D) [-12, 8]

H‘&{QT3i—j +21/;, 21 + 3\ + 3k 3R /i\+x3 —k qHAA B, AfG ) 1 TH 3
A) -2

B 0

C 2

(D) e ot STEdfass g
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3. If A is a non-singular square matrix of order 3 such that A2 = 3A, then
value of |A| is

A -3
B) 3
< 9
(D) 27

4. The function f: R —» R given by f(x) = - |x— 1] is
(A)  continuous as well as differentiable at x = 1
(B)  not continuous but differentiable at x = 1
(C)  continuous but not differentiable at x = 1
(D)  neither continuous nor differentiable at x = 1

5. Let A = {1, 3, 5}. Then the number of equivalence relations in A
containing (1, 3) is

A 1
B 2
© 3
(D) 4

2

6. The interval in which the function f given by f(x) = x“e ™ is strictly

increasing, is

(A) (=0, )

(B) (=, 0)

(C) (2,

(D) (0, 2)

- -

7. If |a |=4and —3<A<2, then |Aa | liesin

A 10,12]

(B) 12, 3]

) I8, 12]

(D) [-12,8]

A AN A A AN A AN AN

8. The vectors 31— j +2k,2i+ j +3k and i+ Aj — k are coplanar if

value of A is

A -2

B) 0

Cc) 2

(D)  Any real number

5 P.T.O.
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9. The area of a triangle formed by vertices O, A and B, where

—> A A A —> A A A
OA =i+2j +3k and OB =—3i—2j + k is

(A)
(B)
(&)
(D)

35 sq. units
55 sq. units
6+/5 sq. units

4 sq. units

10. The coordinates of the foot of the perpendicular drawn from the point

(2, — 3, 4) on the y-axis is

(A)
(B)
©)
(D)

2,3,4)
(-2,-3,-4)
(0,-3,0)
(2,0,4)

Fill in the blanks in question numbers 11 to 15.

11. The range of the principal value branch of the function y = sec™! x is

OR

The principal value of cos™1 (— %) is

0 a1
12. Given a skew-symmetric matrix A= |—1 b 1/, the value of (a + b + ¢)2
-1 ¢ O

1S

13. The distance between parallel planes 2x +y —2z—-6 =0 and
4x + 2y —4z =01s units.

OR

If P(1, 0, — 3) is the foot of the perpendicular from the origin to the plane,

then the cartesian equation of the plane is

65/2/1 |
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14.

15.

If the radius of the circle is increasing at the rate of 0-5 cm/s, then the

rate of increase of its circumference is

The corner points of the feasible region of an LPP are (0, 0), (0, 8), (2, 7),
(5, 4) and (6, 0). The maximum profit P = 3x + 2y occurs at the point

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

16.

17.

18.

19.

20.

Differentiate sec? (x2) with respect to x2.

OR

If y=fx?) and £'(x) = e'*, then find & .

dx

kx> if <1
Find the value of k, so that the function f(x) = { 5 ! X

2 if x>1
is continuous at x = 1.
Evaluate
T
2
J- x cos? x dx
_r
2
Find the general solution of the differential equation e¥ ~* g—y =1.
X

x—1 y+4 z+4
7

cuts

Find the coordinates of the point where the line

the xy-plane.

65/2/1 | 9 P.T.O.
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SECTION B

Question numbers 21 to 26 carry 2 marks each.

21.

22.

23.

24.

25.

26.

-3 2 10
IfA:{1 J andI:{O 1},ﬁndscalarkso1:ha1:A2+I=kA.

If fx) = /w find f'(ij.
secx +1 3

OR
Find f'(x) if f(x) = (tan x)tan X,

Find :

3
J‘tan X ix

Cos X

Find a vector ? equally inclined to the three axes and whose magnitude

is 3+/3 units.
OR

. . - - - >
Find the angle between unit vectors a and b sothat /3 a — b is also
a unit vector.

. . . . . - oA A A N A
Find the points of intersection of the line r =2i— j +2k + A (83i+4j + 2k)

—> A A A
and the plane r . (i—j + k) =5.

A purse contains 3 silver and 6 copper coins and a second purse contains
4 silver and 3 copper coins. If a coin is drawn at random from one of the
two purses, find the probability that it is a silver coin.

SECTION C

Question numbers 27 to 32 carry 4 marks each.

27.

Check whether the relation R in the set N of natural numbers given by
R ={(a, b) : a is divisor of b}

is reflexive, symmetric or transitive. Also determine whether R is an
equivalence relation.

OR

Prove that tan™! i +tan~1 2 = % sin~1 (—J

65/2/1 | 11 P.T.O.
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28.

29.

30.

31.

32.

If tan~! (Xj = log w/xz + y2 , prove that 3—}7 =
X

OR

X

1
If y=e2¢5 X _1<x<1,then show that

2
(1-x2) d—}; —Xd—y

Find :

J'X3+1
X3

— X

dX dX

dx

—a

2y=0

Solve the following differential equation :

X+y
X—y-

(1+ey/x)dy+ e¥/x (1—2) dx =0 (x=#0).
X

Find the shortest distance between the lines

-

r =

RN
r

N A N A A AN
2i—j +k +1(8i-2j +5k)

N N JAN A A JAN
=3i+2j) -4k +n4i-j +3k)

A cottage industry manufactures pedestal lamps and wooden shades.

Both the products require machine time as well as craftsman time in the

making. The number of hour(s) required for producing 1 unit of each and

the corresponding profit is given in the following table :

Item Machine Time | Craftsman time Profit (in )
Pedestal 1-5 hours 3 hours 30
lamp
Wooden 3 hours 1 hour 20
shades

In a day, the factory has availability of not more than 42 hours of

machine time and 24 hours of craftsman time.

Assuming that all items manufactured are sold, how should the

manufacturer schedule his daily production in order to maximise the

profit ? Formulate it as an LPP and solve it graphically.

65/2/1 |
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34.

35.
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x  x2
Zlﬁx,y,z%lﬁlﬁ_&ﬁ?aﬁ'{ y y2
z 72

WWZ{SI{EQ% 1+xyz=0.
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1+X3

1+y3| = 0%, d GrfUeR & Toredt 1
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125n em3 TEEE I FH SN ¥ Gl AT SORR fesal # § =ad
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SECTION D
Question numbers 33 to 36 carry 6 marks each.

5 -1 4
33. IfA=|2 3 5|, find Al and use it to solve the following system of
5 -2 6
equations :
bx —y+4z=5

2x + 3y + bz = 2
bx -2y +6z=-1

OR
x x2 1+x°
If x, y, z are different and |y y2 1+ y3 = 0, then using properties of
z 22 1+73

determinants show that 1 + xyz = 0.

34. Amongst all open (from the top) right circular cylindrical boxes of volume
1257 cm3, find the dimensions of the box which has the least surface
area.

35. Using integration, find the area lying above x-axis and included between
the circle x2 + y2 = 8x and inside the parabola y? = 4x.
OR
Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A(2, 0), B(4, 5) and C(6, 3).

36. Find the probability distribution of the random variable X, which denotes
the number of doublets in four throws of a pair of dice. Hence, find the
mean of the number of doublets (X).

65/2/1 | 15
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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 — Questions no. 1 to 20 comprises of 20 questions of 1 mark each.

(iti) Section B — Questions no. 21 to 26 comprises of 6 questions of 2 marks each.

(iv) Section C - Questions no. 27 to 32 comprises of 6 questions of 4 marks each.

(v)  Section D — Questions no. 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 type questions. Select the correct option.
1. The area of a triangle formed by vertices O, A and B, where

—> A A A —> A A A

OA=i1i+2j +3kand OB =-3i-2j + k is

(A)  3+/5 sq. units

B) 545 SqQ. units

(C)  6+/5 sq. units
(D) 4 sq. units

2. If cos (sin_1 2 +cos™! x] =0, then x is equal to

J5

1
A _
SN

2
B - =
® -5

2
C =
© 5
D) 1

.65/212 | 3 P.T.O.
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(A) (o0, )

(B) (=oo,0)

(C) (2,

(D) (0,2

T flx) = — o o §
x(x“ -1

(A) I T g W

(B) *had 7l fargaii W

(C) had dH fomgati W

(D)  Terdll forg W &1

f(x) = cos x gRT URATYT %ed £: R —> [-1,1] ®

(A)  Uehehl qT AT=BICHh cHI

(B) Teheh! &I, T 3T=BIeeh

(C) Uhdhl, W 3HT=BIGh el

(D) 7l Teheh! 3T 7 & 3T=a1ch

y-318 T fog (2, - 3, 4) | T/ 7T vl o UG o Frewes §
A (2,3,4)

B) (-2,-3,-4)

) (0,-3,0)

D) (2,0,4)

= {1,2,3) 5 R=1{(1,2), (2, 1), (1, 1)} g’ Yea d@&¢ R
(A)  THMHG 9T b 7, Trq Taded &l 8

(B) ¥aqcd AU FHMA ©, Y] GshIHS gl §

(C) T WA &, T 1 & Tqed 3R 7 g bl &

(D) Ueh oaal Heltl B

et i—jdM; —k F AT F BT

A T
(A) 3
B 0

T
©) 3

2n
(D) 3
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3. The interval in which the function f given by f(x) = x2e™X is strictly
increasing, is

(A) (= o0, )
(B) (=2, 0)
(C) (2, )
(D) (0, 2)
4, The function f(x) = X2_ is discontinuous at
x(x“-1)

(A)  exactly one point
(B) exactly two points
(C)  exactly three points
(D)  no point
5. The function f: R — [-1, 1] defined by f(x) = cos x is
(A)  both one-one and onto
(B)  not one-one, but onto
(C) one-one, but not onto
(D)  neither one-one, nor onto

6. The coordinates of the foot of the perpendicular drawn from the point
(2, — 3, 4) on the y-axis is
(A (2,3,4)
B (-2,-3,-4)
) (0,-3,0)
D) (2,0,4)

7. The relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1), (1, 1)} is
(A) symmetric and transitive, but not reflexive
(B) reflexive and symmetric, but not transitive
(C)  symmetric, but neither reflexive nor transitive
(D)  an equivalence relation

8. The angle between the vectors /i\— 3\ and 3\ — 12 is
@ -3
B) 0
© 3
2
® T

.65/212 | 5 P.T.O.



10.

Ife A I 3 T Th chUvi ol TE & 3 AZ=3A%, @ |A| I qH &M
A -3

B 3
< 9
(D) 27

aﬁ|§| =4 qAT —3<Ah<2 %,aﬁ|x?|mmﬁmmﬁ%,%%

A) [0, 12]
(B) 12, 3]
C) 1[8,12]
(D) [-12, 8]

J97 G&IT 11 & 15 % & 991 & @rct €917 9RT |

11.

12.

13.

14.

Fi¢ Th g hl AT 0-5 cm/s I G E &6 Wl &, dI g6hl IRy 6 gig T 2

-4 8
-2

. B, Il x T AE B

T Mgeh YT THET % 1A &7 % HHE 55 (0, 0), (0, 8), (2, 7), (5, 4)
qAT (6, 0) 8 | 3frhaH W P = 3x + 2y forg TR |

%o y = sec! x I T&I AT M@ 6T IR 8

HAAT

cos™! (— %) <l J&I HIH H

650212 6




10.

If A is a non-singular square matrix of order 3 such that A% = 3A, then
value of |A| is

A -3
B) 3
< 9
(D) 27

- - .
If |a |=4and —3<A<2, then |Aa | liesin

A [0,12]
B) 2, 3]
©) 18,12]
(D)  [-12, 8]

Fill in the blanks in question numbers 11 to 15.

11.

12.

13.

14.

If the radius of the circle is increasing at the rate of 0-5 cm/s, then the
rate of increase of its circumference is

-4 8
1 -2

, then value of x is

The corner points of the feasible region of an LPP are (0, 0), (0, 8), (2, 7),
(5, 4) and (6, 0). The maximum profit P = 3x + 2y occurs at the point

The range of the principal value branch of the function y = sec™! x is

OR

The principal value of cos™! (— %) is

.65/212 | 7 P.T.O.



15.

AR THAAl 2x +y — 22 — 6 = 0F 4x + 2y — 4z = 0 % o= & gl
TR

HAAT

I qA-fog ¥ T FHAA W S T T8 H1 916 P(1, 0, — 3) B, I 39 qHad
ST T FHIHT B |

J97 GE&IT 16 @ 20 377 Giered 3% it J97 8 /

16.

17.

18.

19.

20.

A 19 il

X cos“ x dx

'—'[\9\;;
()

NS

T X;1=Y;4=Z;4 S xy-d B w2, 3w fag ¥ kv W

HIf |

k &1 9 F1d shifere forges fou i wed x = 1 W Had 2 -

2
f(x):{kx +5 3R x<1

2 I x>1
FfIiad 3Taehal THIRTUT ST FHThTH U JTd ShitT
Xj—z =2x2 +y

x2 o HUET, sec? (x2) 1 3TIhai HIfNT |

HAAT

Il y=1fix2) I f'(x) = VX %,?ﬁg—y 3T shIfST |
X

650212 8




15. The distance between parallel planes 2x + y —2z—-6 =0 and

4x + 2y —4z =01is units.

OR

If P(1, 0, — 3) is the foot of the perpendicular from the origin to the plane,

then the cartesian equation of the plane is

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

16. Evaluate:

X cos” x dx

'—,[\3\;;
Do

NS

x—1 y+4 z+4
7

cuts

17. Find the coordinates of the point where the line

the xy-plane.

kx?2+5 if x<1

18. Find the value of k, so that the function f(x) =
2 if x>1

1s continuous at x = 1.

19. Find the integrating factor of the differential equation

Xd—y =2x2 +y

dx

20. Differentiate sec? (x2) with respect to x2.

OR

If y=fx2) and f'(x) = ¢'*, then find 3—y.
X

.65/212 | 9 P.T.0.



Qs @

Y97 &I 21 G 26 T b Jo72 3] H1 & |

21.

22.

23.

24.

25.

26.

3J3 THE & U # WM ¢ W@ i e 3 se W ogea
THEAM 7 |
rora

2 "k Gl o 3 b, R MU V3 a -~ b UH e wlew B, %
= &1 i 31d hifve |

aﬁA{‘?’ 2%9411{1 0} R

1 -1 01

U AZ+1=kAR |

secx +1

R ) = [SCX 1 %,Fﬁf’(%j A hITT |
AAgAT
afe f(x) = (tan x)tA0X B, I () T4 HINT |
EICECAIE ¥
J‘tan33 X 1x
CoS X

fe@msu fo6 W@ Xg5 —y=2_7 GAdA x—5y—2z=1% fed 2 |

Tsh =T YT @ 9R IDTAT T | B8 3T hl AT 1 TIRehdl s F1d
HIfT | B7 19 i wE o1 Are ot 3 Hife |

wQus

J97 G&IT 27 & 32 % T Jo7 4 37h] T & |

27.

fafafigd staea aHientr <1 g 1 il

(1+e¥x ) dy + e¥/ (1_Xj dx =0 (x % 0)
X

650212 10




SECTION B

Question numbers 21 to 26 carry 2 marks each.

21.

22.

23.

24.

25.

26.

Find a vector r equally inclined to the three axes and whose magnitude
is 3+/3 units.

OR

) . - - > o
Find the angle between unit vectors a and b sothat V3 a — b is also
a unit vector.

-3 2 10
IfA:{1 J andI:{O 1},ﬁndscalarksotha1:A2+I=kA.

If fx) = |SSX~ 1 fng f'[ij.
secx +1 3

OR

Find f'(x) if f(x) = (tan x)tanx,

J‘ tan® x
3 dx
cos® x

Show that the plane x — 5y — 2z = 1 contains the line

Find :

X—5

=y=2-2z.

A fair dice is thrown two times. Find the probability distribution of the
number of sixes. Also determine the mean of the number of sixes.

SECTION C

Question numbers 27 to 32 carry 4 marks each.

27.

Solve the following differential equation :

(1+ey/x)dy+ eV/x [1—XJ dx =0 (x#0).
X

.65/212 | 11 P.T.O.



28.

29.

30.

31.

32.

Teh PR ITN FHHIAT TS o9 3T AhE! o AS FAIGT 8 | ST o Icdred |
TIH-IAT 9 HIOT-HHY I1ET | Yook shl 1 SIS o Icdled H o a1 9l <hl
&1 9 9d A Hefafad arfersst 8§ fean w2

T ai-am HETR-EE ™ (T H)
yeted o 1-5 92 3 30
Ea;iw 3 e 1 =T 20

Faelt & g Ufafer srfees-g-sifees 42 =@ o1 wefi9-gaa 9 24 =2 &
HHT-THT 39+ 7 |
78 Ad gU foh seunfed seprsat adt foes et 8, stferraw @w @AM =g, Heed
3cqTe <hl gfidfed et AT ST ? e IRgeh TUTHT THERT 18T 9ol 3T
oty grn g hifse |

A Td hIFT

sin 2x tan_1 (sin x) dx

o!—'w\a

Site I fob 3R Teha SE1RTl o 9= N W 4 §99 R
R={(a,b):busT 8 2 @)

e, THHd AT Wk 7 | I8 off F1d HIfU, 1 G99 R U goddl 999 % |
e

forg FiIfST {6 tan—! i + tan™! % _1 sin~1 (éj

2 5

fagati (1,0, -2) 3R (3, -1,0) ¥ oA a1 o GHAA 2x —y + 2= 8
SAveEd, FHAS T FHISUT 1A SHITT | 0 FehR U FHAS shl HeA-fog & gl
Al Fd KT |

Ife tan~! (%) = log w/x2+y2 %,?‘ﬁﬁl@?ﬁﬁm% g—z =Xy

X—-y
AYAT
Ife y=eacos_1x, ~1<x<1 ¥, dl guist
2
(l—xz)j‘—g —Xg—y —aZy=0
X X
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28.

29.

30.

31.

32.

A cottage industry manufactures pedestal lamps and wooden shades.
Both the products require machine time as well as craftsman time in the
making. The number of hour(s) required for producing 1 unit of each and
the corresponding profit is given in the following table :

Item Machine Time | Craftsman time Profit (in )
Pedestal 1-5 hours 3 hours 30
lamp
Wooden 3 hours 1 hour 20
shades

In a day, the factory has availability of not more than 42 hours of
machine time and 24 hours of craftsman time.

Assuming that all items manufactured are sold, how should the
manufacturer schedule his daily production in order to maximise the
profit ? Formulate it as an LPP and solve it graphically.

Evaluate :

sin 2x tan™1 (sin x) dx

o'—.w\;}

Check whether the relation R in the set N of natural numbers given by
R ={(a, b) : a is divisor of b}

is reflexive, symmetric or transitive. Also determine whether R is an
equivalence relation.

OR

Prove that tan—! 1 + tan~1 g = 1 sin~1 [é)
4 9 2 5

Find the equation of the plane passing through the points (1, 0, —2),
(3, — 1, 0) and perpendicular to the plane 2x — y + z = 8. Also find the
distance of the plane thus obtained from the origin.
If tan~! (Zj =log \x2 +y2, prove that dy _ xry,
X dx x-y
OR
If y=e? cos™! X _1<x<1,then show that

2
(1-x2) d_§27 —xd—y

—a2v=0
dx dx Yy

.65/212 | 13 P.T.O.



WUE g
J97 G&IT 33 G 36 TF IiF 976 3B T 5 |

33. 1257 cm3 A I T SN § G AFE-IAT SOTRR Tesal H § =_ad
e &he aTel Tesd hi fomTd i Shif |

34, THTRAH fIfY ¥ x-378 % FW qAT Ia x2 + y2 = 8x T@ Waed y2 = 4x &
eI & 1 FABA AT HIT |
Jrra
TaTheE fafa @, wh T Y9 ABC &1 &awa d <hifse T sist &
féeme A2, 0), B4, 5) @1 C(6, 3) ® |

5 -1 4
385. A A=|2 3 5|37 A Al HNT q sHH M Heh FfaRaad
5 -2 6
THTRT R/ T & TG HITIT
5x —y+4z=5
2x + 3y + 5z =2
5x — 2y +6z=-1
HAAAT
x x2 1+x°
aﬁx,y,zﬁﬁﬂ_ﬁ?ﬁ'{ y y2 1+y3 =0%,?ﬁmrﬁﬁésgmaﬁm
z 22 1+73

WWW% 1+xyz=0.

36. 52 WRI I T AT I TG H T I @I A 7 | TG h o gL 9@l H, & I
TG=SAT Teh-Ush hich, [oHT JTRATIHT & ehel 1A & TR 9T i1t & Tob gl
& U SIGIME 2 | WIY BY U o QI8 Bl shi FTRhdT 1 shifT |
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SECTION D

Question numbers 33 to 36 carry 6 marks each.

33.

34.

35.

36.

Amongst all open (from the top) right circular cylindrical boxes of volume
1251 cm3, find the dimensions of the box which has the least surface
area.

Using integration, find the area lying above x-axis and included between
the circle x2 + y2 = 8x and inside the parabola y? = 4x.

OR

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A(2, 0), B(4, 5) and C(6, 3).

5 -1 4
IfA=|2 3 5|, find Al and use it to solve the following system of
5 -2 6
equations :
5x —y+4z=5

2x+3y+5z=2
bx -2y +6z=-1

OR
x x2 1+x°
If x, y, z are different and |y y2 1+ y3 = 0, then using properties of
z 722 1+7°

determinants show that 1 + xyz = 0.

A card from a pack of 52 cards is lost. From the remaining cards of the
pack, two cards are drawn randomly one-by-one without replacement and
are found to be both kings. Find the probability of the lost card being a
king.

.65/212 | 15
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QT 3597
HETfTRaT 14911 &1 Siga @raei] & 9igq iR 37571 a&d] & I Hifg :
() I8 Y99-Y7 9R GUS] § [9fod 97 7 8 - %, @, 7T uq § | 39 Y9-G5 7 36 FIT
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(iii) TS W H Y97 G&I7 21 G 26 TF 6 I97 & Td Jed% 97 2 bl F1 & |
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(vi) FP-UF T GHT W HIF 5T 757 8 | aIIT TH-TF 7% aiet T oA B, 3-at P

gret 3@ Il #, GR-TR 371 aict @ FeHl 7 3K F:-5: Al arct g I 7 ke
ey 3T 70 & | 88 3971 § @ @ac7 0 &7 fdheq &7 I foifaw |

(vii) T ik, JEFTHATIR, JAF GG K Jo7 & GI JIed 14657 13T 7T & /
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@ usg <h

¥o7 G 1 & 20 7% JA% I97 1 37% 1 & |
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1.

. o
st e 3l O, Aden B €, S&f OA = 1+2) +3k sin
_)
OB =—3i-27 + k, & =% g

A) 35 o ThTS

(B) 5+/5 o 3T

(C) 65 it 5T

(D) 47 5T

%o f(x) = sin~! (2x) T 94 8
(A) 10, 1]

B) 1,1

(©) {— % i

D) [-2,2]
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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 — Questions no. 1 to 20 comprises of 20 questions of 1 mark each.

(iti) Section B — Questions no. 21 to 26 comprises of 6 questions of 2 marks each.
(iv) Section C - Questions no. 27 to 32 comprises of 6 questions of 4 marks each.
(v)  Section D — Questions no. 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 type questions. Select the correct option.

1. The area of a triangle formed by vertices O, A and B, where
—> A A A —> A A A
OA=i+2j +3kand OB =-3i-2j + k is
(A)  3+/5 sq. units
B) 545 sq. units

(C) 645 $q. units
(D) 4 sq. units

2. The domain of the function f(x) = sin~1(2x) is

A) 10, 1]
B [-1,1]
11
(®) {— 5’ 5}
D) [-2,2]

65/2/3 | 3 P.T.O.



3.

I, TS0 f(x) = x2e X g Yo %old f it aeme 7, 3

(A) (=00, )

(B) (=, 0)

(C) (2, =)

(D) (0, 2)

af fix) = {xz sin (i} Ife x#0
k e x=0

T qRTiYd e f, x = 0 W §dd 2, dl kT A4 &
A o0

(B)

(&)
(D)

@) -
X
® -
X
(®)) -x
D)

y-318 T foreg (2, — 3, 4) T 1A T @ % UTg % SEe @
A (2,3,4)

B) (-2,-3,-4)

) (0,-3,0)

(D) (2,0,4)

=9 {1,2,3} H R=1{(1,2), (2, 1), (1, 1)} g/ J&a €99 R
(A) THMHT qAT FhTHS 8, T T T8l 8

(B) ey A1 FHINA g, T Hsh1Heh ol &

(C) omHd 3, Wq 7 & Taged 3R 7 & Hheh o

(D) T Goddl §eY @
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The interval in which the function f given by f(x) = x2e™X is strictly
increasing, is

(A) (=0, 00)
(B)  (=,0)
(C)  (2,)
(D) (0, 2)

The value of k so that f defined by
x2 sin (lj if x=0

X
k if x=0
is continuous at x = 0 is
A 0
1
B -
(B) )
© 1
(D) 2
The derivative of log x with respect to 1 is
X
1
A -
X3
1
B -=
X
) -x
1
(D) =
X

The coordinates of the foot of the perpendicular drawn from the point
(2, — 3, 4) on the y-axis is

A (2,3,4)

B) (-2,-3,-4)
(€ (0,-3,0)
(D)  (2,0,4)

The relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1), (1, 1)} is
(A) symmetric and transitive, but not reflexive

(B) reflexive and symmetric, but not transitive

(C)  symmetric, but neither reflexive nor transitive

(D) an equivalence relation

1213 | 5 P.T.O.




10.

- - - o > o
g |a | =3,|b|=47TAM|a xb|=68 da .b HAAER

A 12
(B) 6
(C) 343
(D) 643

Ife A hITE 3 1 Toh SYHATIY o HE & 3 AZ=3A%, d |A| I AH M
A -3

B) 3
< 9
(D) 27

AR | | =4 TN —3<1<2 ¥, |ha | F O P swae § 2, 98 2

A [0,12]
(B) 12, 3]

€ 18,12]
(D) [-12, 8]

J97 G&I7 11 G 15 % & F91 & @il T 9RT |

11.

12.

13.

14.

I Th g0 1 BISAT 05 cm/s T R | 96 W 7, a1 39! IRY AT gfg W 7

Ic [3 -2 0] | k| = O, & O Th I I &7, d k & AF 2

T Mgeh T THET % 1A &7 % HHE 55 (0, 0), (0, 8), (2, 7), (5, 4)
qAT (6, 0) 7 | Aferhad & P = 3x + 2y fog TR |

%o y = sec! x Tl T&I HHIT M@ T IRNE 8 |
arera

cos™1 (—%) %1 I 4H 7 |
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- - > o -> o
8. If |a|=3, |b|=4and |a x b | =6, then thevalueof a . b is

A) 12
(B) 6
(C) 343
(D) 643

9. If A is a non-singular square matrix of order 3 such that A2 = 3A, then
value of |A| is

A -3
B 3
< 9
(D) 27

- - .
10 If |a | =4 and —3<A<2, then |Aa | liesin

A [0,12]
B) 2, 3]
©) 18,12]
(D)  [-12, 8]

Fill in the blanks in question numbers 11 to 15.

11. If the radius of the circle is increasing at the rate of 0-5 cm/s, then the
rate of increase of its circumference is

2
12. If[3 -2 0]| k | = O, where O is the null matrix, then the value of k is
-5

13. The corner points of the feasible region of an LPP are (0, 0), (0, 8), (2, 7),
(5, 4) and (6, 0). The maximum profit P = 3x + 2y occurs at the point

14. The range of the principal value branch of the function y = sec™! x is

OR

The principal value of cos™! (— %) is

7 P.T.O.




15.

AR @A 2x +y — 22 — 6 =09 4x + 2y — 4z = 0 % o9 1 gl
. @R

HAAT

afe gor-fog ¥ Toh WA W S T o 1 91 P(1, 0, — 3) B, A IW FHAd
T I 1T T 8 |

J97 G&IT 16 @ 20 37T Tiered 3% a1t J97 8 /

16.

17.

18.

19.

20.

A F1d il

X cos“ x dx

e L VL
[\V]

NS

FecH X;1:Y;4:Z;4 &l xy-ad I Fedl 7, 39 fag & g @

ST |
k &1 9 F1d shifere forges fou i wed x = 1 W Had 2 -

kx2 +5 ?TE{ x<1
f(x) =
2 e x>1

Th1 b PA y = mx (FE m Tk W@ed T 3) Hl H&Ud HH el Adhd
GHiehTuT FTd I |
x2 o A&, sec? (x2) H FFha HIfT |

AIAT
I y=fx2) IR f’(x):e&%,?ﬁj—z 3Ta il |
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15. The distance between parallel planes 2x + y —2z—-6 =0 and

4x + 2y —4z =01is units.

OR

If P(1, 0, — 3) is the foot of the perpendicular from the origin to the plane,

then the cartesian equation of the plane is

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

16. Evaluate:

X cos2 x dx

0 [ 3

N3

x—1 y+4 z+4
7

17. Find the coordinates of the point where the line cuts

the xy-plane.

kx?2+5 if x<1

18. Find the value of k, so that the function f(x) =
2 if x>1

is continuous at x = 1.

19. Form the differential equation representing the family of curves y = mx,

where m is an arbitrary constant.

20. Differentiate sec? (x2) with respect to x2.

OR

If y=fix2) and f'(x) = ¢'*, then find 3—3’.
X
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J97 G&IT 21 G 26 T b Jo72 3] H1 & |

21.

22,

23.

24.

25.

26.

3J3 THE & U # WM ¢ W@ I free a1 sl W ogeE
THEAH 7 |

AYAT
& U Tiew a IR b, FF U JBa— b i T e afew 3, %
=1 1 ivT F1d HIST |

aﬁA:{_ls _21} a@nI:B ﬂ g, @ Afew k &1 74 719 hifse, s

U AZ+1=kAR |

af = [SCX=1 g ?ﬁf’(%j T i |

secx +1

AAAT
Ife f(x) = (tan x)tan x B ql £'(x) T4 HifTT |

ElTﬂili\HQ:
3
J‘tan3xdx
COoS X
W@ T =2i-3] +ak) dm A .G = k)=7 % &= & F0 7@
hHIfTT |

A 3 B -9 © 9l o Teh SIS hl IBTAd & e deh foh 390 H hig Th
UTE W SATC ekl T ANTHS, 6 I U U H @t ol Sfa T8l oar | Afg
ATA Pl I8 I& B, a1 B Siad St Tilresdr 71a Hifeg |

Qs

J97 G&IT 27 & 32 % T Jo7 4 37H T & |

27.

fafafigd staea aHitent <1 g 1 il

(1+ey/x)dy+ eV/x (1—Xj dx =0 (x=0)
X
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SECTION B

Question numbers 21 to 26 carry 2 marks each.

21.

22,

23.

24.

25.

26.

Find a vector ? equally inclined to the three axes and whose magnitude
is 3+/3 units.

OR

. . — - - o
Find the angle between unit vectors a and b so that J3a — b isalso
a unit vector.

-3 2 10
IfA:{1 J andlz{o 1},ﬁndscalarksothatA2+I:kA.

If fx) = |SSX~ 1 fng f'[ij.
secx +1 3

OR
Find f'(x) if f(x) = (tan x)tanx,

3
J‘ tan3 X 1x
cos®” x
- A A A
Find the angle between the line r =2i-3j + A(k) and the plane
r.(-k)="7

Find :

A and B throw a pair of dice alternately till one of them gets the sum of
the numbers as multiples of 6 and wins the game. If A starts first, find
the probability of B winning the game.

SECTION C

Question numbers 27 to 32 carry 4 marks each.

27.

Solve the following differential equation :

(1+ey/x)dy+ e¥/x (l—zj dx =0 (x=0).
X
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28.

29.

30.

31.

32.

T FHIR M FHiar ISked ofv 3T Tehel & IS SH1GT 8 | GHI o Icdted |
TIH-IAT 9 HIOT-HHY I1ET | Yook shl 1 SIS o Icdled H o a1 9l <hl
&1 9 9d A Hefafad arfersst 8§ fean w2

T ai-am HETR-EE ™ (T H)
yeted o 1-5 92 3 30
Ea;iw 3 e 1 =T 20

Seacll & g Ufdfed foer-g-3fs 42 92 1 WHE-EEI 9 24 "9d
HRTR-EHT 39 2 |
3IcqTed hl gfdfed S} AT S91T 2 Teh 1Rgeh IO IHET SH18T q 3TTeid
fafe grn &« hifvw |

RIS
jLM+ 1 ]dx

cot x

Sita hIfTT foh R WTeha TETel o 9= N W 4 599 R
R={(a,b): b9 =T g ad}

e, FHHA A1 WA @ | I8 ol F1d HIVT, 1§99 R T Joddl 999 2 |
rerat

R B N
ﬁt,—g’mﬁtan 4+tan 9—2sm (5j
THAAI x + 2y —3 =0 3R 2x —y + z = 1  Tld=sed & 9 Ha-Io5 (0,0, 0) ¥
TS aTcl THAA o1 I THIHIUT ST il | FHae ol dicy aHiehr o
fafeT |

af tan-! @ “log {x% +y2 %, @ fug Hif fr g_z S

X=Yy

AYAT
fg y=eacos—1x, ~1<x<1 8, dl euse ok

2
(1-x2) d_g —xd—y

—a2v=0
dx dx Yy
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28.

29.

30.

31.

32.

A cottage industry manufactures pedestal lamps and wooden shades.
Both the products require machine time as well as craftsman time in the
making. The number of hour(s) required for producing 1 unit of each and
the corresponding profit is given in the following table :

Item Machine Time | Craftsman time Profit (in )
Pedestal 1-5 hours 3 hours 30
lamp
Wooden 3 hours 1 hour 20
shades

In a day, the factory has availability of not more than 42 hours of
machine time and 24 hours of craftsman time.

Assuming that all items manufactured are sold, how should the
manufacturer schedule his daily production in order to maximise the
profit ? Formulate it as an LPP and solve it graphically.

Find :

cot x

j£m+ 1 de

Check whether the relation R in the set N of natural numbers given by
R = {(a, b) : a is divisor of b}

is reflexive, symmetric or transitive. Also determine whether R is an
equivalence relation.

OR

Prove that tan™! 1 + tan™! 2_1 sin™ 4 .
4 9 2 5

Find the cartesian equation of the plane passing through the intersection

of the planes x + 2y — 3 = 0 and 2x —y + z = 1 and the origin i.e. (0, 0, 0).

Also write the equation of the plane so obtained in vector form.

If tan~! (Xj = log yx2 + y2 , prove that g—y =Xty
X X X—-y

OR

-1
If y=e2¢S X _1<x<1,then show that

2
(1-x2) dy _dy

—a2v=0
dX2 dX ay
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Qs ¥

J97 G&IT 33 G 36 T b 97 6 37l H1 & |

33.

34.

35.

36.

1257 cm3 TR ol @ S & Gl oel-gefid SeFThR fessi § 8 =fgad
S &hel aTel Tesdl hi fomTd i Shifr |

THRAE fafd & x-318 % IR qAT g0 x2 + y2 = 8x W@ Waed y2 = 4x &
HEAIdl & 1 &TBA (A HIT |

HAAT

TThe fafy @, wh w8 Biye ABC 1 &mwd W it e sfist &
e A2, 0), B4, 5) @1 C(6, 3) & |

5 —1 4
e A=1]2 3 5|7 @ Al A HC qan 3HRT T Heh FAfAREa
5 -2 6
GHiehuT FenTd 1 8 1 shilolT
5x —y+4z=5

2x+3y+5z=2
bx -2y +6z=-1

AAAT
x x2 1+x°
ﬂﬁx,y,zﬁlﬁlﬁﬁi’:ﬁ'{ y y2 1+y3 =o%,?ﬁwﬁmé;{mwﬁaﬂ
z 7% 1+2°

WWE‘%‘I’?@% 1+xyz=0.

T FHAA AgIoseh o X h1 JTRehdl 9 (HHTARad 3 :

X

0

1

2

3

P(X)

4C2

302

202

CZ

2C

(a) C o 9H T hIfVT |
(b)  Scd R HIEY T hIMT |

(c) ST 1 THT F1d i, oo mn & o6 ¥ x? p; = 14.

14



SECTION D

Question numbers 33 to 36 carry 6 marks each.

33.

34.

35.

36.

Amongst all open (from the top) right circular cylindrical boxes of volume
125%n cm3, find the dimensions of the box which has the least surface
area.

Using integration, find the area lying above x-axis and included between
the circle x2 + y2 = 8x and inside the parabola y? = 4x.
OR

Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A(2, 0), B(4, 5) and C(6, 3).

5 -1 4
IfA=|2 3 5|, find Al and use it to solve the following system of
5 -2 6
equations :
5x —y+4z=5

2x + 3y + 5z =2
bx -2y +6z=-1

OR
x x2 1+x°
If x, y, z are different and |y y2 1+ y3 = 0, then using properties of
z 22 1+27°

determinants show that 1 + xyz = 0.

A discrete random variable X has the following probability distribution :

X 0 1 2 3 4 5

P(X) 402 302 202 C2 C 2C

(a) Find the value of C.
(b) Find the mean of the distribution.

(c) Given 2. X12 p; = 14, find the variance of the distribution.
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