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AT 3397 :

HETfTRaT 14911 &1 Siga @raei] & 9igq iR 37571 a&d] & I Hifg :

(i) I8 Y99-Y7 °R GUS] § [FYIf3d 1697 791 8 - %, &, 7T U9 7 | 39 J97-97 7 36 Jo7
g | @yt yo7 S7fHar & 1

(ii) WIS &H T 97 &I 1 T 20 7% 20 F97 & U9 T4 F97 1 37 BT 5 |
(i) TUS & H Y97 &I721 & 26 7% 6 F97 & Ud Jd% Yo7 2 37h! &7 8 |
(iv) U TH Jo7 G&I127 G 32 7% 6 Y97 & U9 Jedb Jo7 4 37H] #T & |
(v) TUSHTH Yo7 G&I733 @36 T 4 F97 & Ud JA% Y7 6 37h] #] & |
(vi) FP-UF T GHT W HIF 5T 757 8 | aIT TH-TF 7% aie A T B, 3-a B
FIc7 g1 o1 H, TR-TR 371 dici g I991 § 3K T:-: 3Hl arct @ Fo71 7 ik
faeq 170 70 & | 08 3991 7 @ @97 T & fdbeq & 3Tt fofEe |
(vii) 3% IARE, HTFIHAFAR, JA% GUS 3K Fo7. & qre. Joifa 1797 13T 70 3 |
(viii) HAPA] F JFNT BT SFHT TF 8 /|
e
Y7 G 1 @ 20 a9 YI% T 1 &
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1. ﬁgaﬁmnﬁﬁo,@ﬁwﬁ,aﬁ% = 1+2) +3k sin
—> A A A
OB =—-3i-2j + k, & &% am

(A) 35 o TS
(B) 5+/5 o 3T
(C) 65 it 5hTS
(D) 431 ShT3
2. Hed f(x) = sin~! (2x) %1 U@ 7
(A [0,1]
(B) [-1,1]
(©) {— % i
D) [-2,2]
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(ii)
(it)
(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 — Questions no. 1 to 20 comprises of 20 questions of 1 mark each.

Section B — Questions no. 21 to 26 comprises of 6 questions of 2 marks each.
Section C — Questions no. 27 to 32 comprises of 6 questions of 4 marks each.
Section D — Questions no. 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.

(viit) Use of calculators is not permﬁt@

S\S\ECTION A

Question numbers 1 to 20 car@mark each.
Question numbers 1 to 1 0§@%§wltip1e 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) 35 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 [0,1]
B) [-1,1]

11
C -=,=
© [ : 2}
D) [-2,2]
65/2/3 P.T.O.
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3. Faud, W fix) = x2e X gRI Jed %o f =R admm 8, 2

(A) (= o0, )
(B) (=, 0)
(C) (2, )
D) (0, 2)
4 af fix) x2 sin (1} e x#0
. = X
k Zlﬁ x=0
T qRTiYd e f, x = 0 W §dd 2, dl kT A4 &
A o0
1
(B) 3
< 1
D) 2
1 N
5 = o UL log x T Adheldl
X (§,
W - N
" $
1
B --=
X
C) -x
o
X
6. y-FAFW 6 (2, -3, 4) ¥ S 7Y A o WG % G &
A (23,4
B) (-2,-3,-4)
(C) (0,-3,0
D) (2,0,4)

7. ®E=A{1,2,3} " R={(1,2),(2,1), (1, 1)} g7 Y& H&'g R
(A) THMHT qAT FhTHS 8, T T T8l 8

(B) Taqged aUT HHHG 3, W] HshH T8 8
(C) Guftd 8, W 7 & Taqed 3 7 § I 8
(D) TS oIl a9 8
.65/2/3 | 4 .
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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

fix) = {xz sin (ij if x#0

k if x=0
is continuous at x = 0 is
A 0
1
(B) )
© 1
D 2 N
N
The derivative of log x Wlt@spect to =1s
\Q X
TV &
x $
® -1
X
) -x
o =
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

|.65/2/3 | P.T.0.
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- - - o > o
8. dC|a|=3|b|=47d|a xb|=6%,da.b HAAS

A 12

B) 6

C) 343

(D) 643

9. IfC AIRC 3 TH chHAT Tt TR 8 N AZ=3A, q |A| HIEH g

A) -3

B) 3

< 9

(D) 27

10. aﬁ|§)| =4 qAT —3<A<2 %,aﬁ|x;|wmﬁawﬁ%,ag%

A) [0, 12]
B 2, 3]
B) I \\Q®
© 18,12 N
Sk
D [-12,8] S

N
97 &7 11 #15%%;@‘%@7@?@%%@/

11. I T g7 H BSAT 0-5.cmfs 1 X F 9 W@ 7, d1 390! 99 HT Jhg [ 2

12. Al [3 -2 O]{k}=o,aﬁow5ﬁ3ﬂa@ia‘rkwm%

13. U g YU GHET % ETA &7 % HHE fag (0, 0), (0, 8), (2, 1), (5, 4)
qAT (6, 0) 7 | Aferhad & P = 3x + 2y fog TR |

14. oM y = sec™! x ! T&I A ATGT T IHE B |
arera

cos™1 (—%) %1 I 4H 7 |

| .65/2/3 | 6
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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

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

(A) [0, 12]
B) [2,3] K\Q&Q
(C) [8,12] N
»
(D) [-12, 8] >

Fill in the blanks in questi@umbers 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 | =0, 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

P.T.O.
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15. HHIR 9l 2x +y — 22— 6 =0 4x + 2y — 4z = 0 % o9 H g
B

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. UM HTd HIWT
P
J.xcos2xdx
. $
-5 N
2 N
N
17. %@nx;:y;‘*:é F&l xy-o B Bred B, 39 fg F P W
Q
sifo |

18. k1 A A1d hIfqu fSees fou g oeq x = 1 W Had 2

kx2 +5 aﬁ x<1
f(x) =
2 e x>1

19. I % A y = mx (T8 m Th Wod =N 8) Pl FEUd w3 91 Faehd
GHiehTuT FTd I |
20. x2% G, sec? (x2) I e HINT |
AT

I y=fx2) IR f’(x):e&%,?ﬁj—z 3Ta il |

| .65/2/3 | 8
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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

N
Q
g\\

17. Find the coordinates o&b(% point'where the line x—1 _y+4 _z+4

7

cuts

the xy-plane. @

kx?2+5 if x<1

18. Find the value of k,sothat 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 g_y.
X

.65/2/3 | P.T.O.
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wWiE @
J97 GEIT 21 G 26 TF JiF J972 3Bl 71 5 |

21. 33 THE F UNAN H WEW 1 AW AU EE @ W gHE

THEAH 7 |
AYAT
3 U TieE a IR b, FF U B a— b T e aled R, %
=1 1 ivT F1d HIST |
22, a&A:{‘f’ _21} am{(l) ‘ﬂ 2, @ sfew k1 e g i, R
U A2+ 1=kAR |
93. R frp= |Se¢X—1 %,?ﬁf'(ijm@ﬁml
secx +1 3
srerat \\Q
Ife f(x) = (tan x)tan x g (x) S SHIfT |
\Q‘b
24, T4 hifNT : @Q
J‘tan3xdx§
COS X

25. Y@ ¥ =2:-3; %a(k) q @A T .(; — k)=7 % &= & F0 7@

S |

26. A 3 B9 ¥ UHEl & Teh IS hl 3IBTAd & & deh foh 370 H g Tsh
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. Tafafea sraea g =1 g F@ HINT :

(1+ey/x)dy+ eV/x [1—Xj dx =0 (x=0)
X

| .65/2/3 | 10
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SECTION B
Question numbers 21 to 26 carry 2 marks each.

21. Find a vector 7 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 J3 a — b s also
a unit vector.

-3 2 10
22, IfA= { 1 J and I = {0 1 , find scalar k so that A2 +I = kKA.
23. If f= |°¢*~L £nq f'[i).
secx +1 3
OR \Q®
Find f'(x) if f(x) = (tan X&@‘
24,  Find: $Q\Q
tan® \
J‘ an”x N
COS3 X

25. Find the angle between the line T :2/i\—33'\ +M12) and the plane
r.(-k)="7

26. 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

. 11 P.T.O.
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28. e PR I ol USed i o ihel o IS STl B | QI o 3cdied H
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

ELS| ENIEES D] HT-THT @Y (T H)
USEed oY 1:5 & 3 30
a?éw 36 1 9T 20
Bl & g Ufdfed fep-a-oAfues 42 = &1 WEA-EEY @ 249 R
FHRITR-ITT 3T 7 |

Ig WA Y Toh IcaTied geprsal |t Tk STl 8, SRR, S| %A &d, Haedl
3IcqTed hl gfdfed Sl AT S91T 2 Tsh 1Rgeh TIUTHE. TS SH18T q 3Teid
fafy gra g1 hifStw |

29. Td HINT :
™

.‘-LMWL cjt xl§z§\

30. aﬁaﬁﬁq%ww@@maﬁ%wNmﬁmﬁaR
R = {(a, b) b1 2 2 8

ey, FHHA A1 Hsh 2 | I8 Hi F1d HIVT, F1 §99 R T Joddl 999 & |
rgat

4L tan1 2 2 L1 (2

forg $ifve 1 tan 4+tan 5 2sm (5j

31. UUAAl x +2y—-3 =03 2x —y + z = 1 % Hfd=ed 9 9 A5 (0, 0, 0) H
TS aTcl THAA o1 I THIHIUT ST il | FHae ol dicy aHiehr o
fefau |

32, = tan-1 (X] “log {x% +y2 %, @ fug Hif fr 3_1 S

X X—-y

U7
fg Y=eaC°S_1X, ~1<x<1 8, dl euse ok

2
(1-x2) jx—g - X j—z —aZy=0
| .65/2/3 | 12 .
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28. 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.

29. Find: N
[l e

Ny :
30. Check whether the r@ on R in the set N of natural numbers given by
R = {(a, b) : 433 divisorof b}

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

OR

Prove that tan~! l +tan~1 g = l sin~1 é .
4 9 2 5

31. 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.

32. If tan! (zj = log w/xz + y2 , prove that dy Xty
X

dx x-y
OR
If y=¢e2 cos™! X —1<x<1,then show that
2
(1 —x2) ay -X dy —a2y=0
dxz dX
| 65/2/3 13 P.T.0.
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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 fafyr @, wh w8 Biye ABC 1 &mwd W shife o wfist &
e A2, 0), B4, 5) @1 C(6, 3) & |

5 -1 4
e A=1]2 3 5|7 @ Al A HC qan sHAT T Heh FAfAfRaa
5 -2 6
GrfiehtuT T T &1 T I
5x —y+4z=5 K\Q
2x + 3y + 5z
5X—2y+,@§£§—1
O
& ateran
x" x2 1+x°
ﬂﬁx,y,zﬁlﬁlﬁﬁ?ﬁ'{ y y2 1+y3 =o%,?ﬁwﬁmé;{m%nﬁaﬂ
z 72 1+2°

Wmaﬂf@% 1+xyz=0.

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

X 0 1 2 3 5
P(X) 4C2 3C2 202 C2 2C

(a) C o 9H T hIfVT |

(b)  Scd R HIEY T hIMT |

(c)

ST 1 FEWT 1A HIFT, oo R T x? p; = 14,

14
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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
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 : Q®

5X—y+4z=5®x\

2x+3y+{6§§2
5x—2%6@ ==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. xl2 p; = 14, find the variance of the distribution.
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