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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.

TION A
Question numbers 1 to 20 carry 1 i@k each.
Question numbers 1 to 10 are m@!‘fple choice type questions. Select the correct option.

N
1. The relation R in t%g) t {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
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Ife A I 3 T Th chUvi ol TE & 3 AZ=3A%, @ |A| I qH &M

A -3
B) 3
(&) )
(D) 27

flx)=— |x-1| g 9&d ®eH f:R >R
(A) x=1W ¥qd 9 EThA ¢ |

(B) x=1W &ad &l 8, Trg ATHheHT 2 |
(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 &hid drcl Joddl Hadi
& gt

A 1

B) 2

Y &
(D) 4 %%

e, e fix) = @‘m e % e 9 g, 2
@ o O

(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]

Flﬁ'&'[3i—j +21/;, 21 + 3\ + 3k 3R /i\+x3 —ﬁﬂ'ﬂ?l?’ﬂ'qﬁﬁ,aﬁkaﬂm%
A) -2

B 0

C 2

(D) e ot STEdfass g
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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

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

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

A 1

B) 2

© 3 \\Q®

D) 4 D

The interval in whic é& function f given by f(x) = x%e X is strictly
increasing, is @Q

A) (o) B

(B) (=2, 0)

(C) (2, )

(D) (0, 2)

If |a | =4 and —3<1<2, then [La | liesin
(A [0, 12]

B) [2,3]

©) [8,12]

(D) [-12, 8]

A A AN A A AN A :
The vectors 3i— j + 2k, 2i+ j +3k and i+ Aj — k are coplanar if
value of A is

A -2
B O
© 2
(D)  Any real number
| .65/2/1 | P.T.O.
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. .
9. e e id 0, AT BE, 7&f OA = 1+ 2] +3k i
%
OB =—37-25 + k, = &5%a am

(A) 35 = 3T

(B) 55 @ TS

(C) 65 = 3HTE

(D) 4% 518

10.  y-318 W forg (2, - 3, 4) ¥ ST T T o UG 5 FGereh §

A (2,3,4)

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

(C) (0,-3,0)

D) (2,0,4)

\@®
5o Gl 11 #15%%9@#%@#@%%@/
11. oM y = sec xﬁﬁmwwqw%

HAAAT

cos_l(—% WH@W% _

0 a 1

12. I=EA=|-1 Db 1]61%1%&1:@%341&@%%@, (a+b+ )2 TH 3
-1 ¢ O

|

13. EHIR G9! 2x +y — 22— 6 =0 4x + 2y — 4z = 0 % o9 I
_ THRE

HAAT

afg yo-forg ¥ U THAA W ST T T H 9IE P(1, 0, — 3) B, df 36 THAA
ST T FHIHT B |
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10.

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

The coordinates of the foot of the perpendicular drawn froem' 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 nu,@'ers 11to 15.

»

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

12.

13.

OR

The principal value.of cos™1 (— %) is

0 a1

Given a skew-symmetric matrix A= |—1 b 1|, the value of (a + b + ¢)?

1S

-1 ¢ O

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

P.T.O.
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14. I T g1 H BSAT 0-5 cm/s 1 G H 9 W@ 7, d1 36eh! IY hHl Ifg [ @
|

15. U g YU GHE o GO & % i e (0, 0), (0, 8), (2, 7), (5, 4)
qAT (6, 0) 7 | ATRAH AW P = 3x + 2y g AT |

J97 GEIT 16 & 20 3T GIered Faw a1t 97 & |

16. x2% FIT&&‘I, sec2 (x2) &1 ITdha hiIlNT |

HYAT

R y=fix2) W f(x) = VX %,?ﬁd—y T HifST |

17. kwmmaﬁﬁqﬁuﬁsﬁgﬁ%w X=1W Tad ?
flx) = {kX2+5\QQ}Z® Z»l

18. U Fd HIfVT :

19. Wmey_Xg=1WWSEWWI

20. ar X 1 y;‘* Z+4G|3Txyaaﬁ$|2?ﬁ% 30 farg ¥ v 7
a?r%m
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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

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

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

dx
N

N kx? +5 if x<1
17. Find the value of k, so tl@ﬁme function f(x) = " ! x=

: , \QQ}' 2 if x>1
is continuous at x = QQ
$
18. [Evaluate:
n
2
J- x cos? x dx
_r
2
19. Find the general solution of the differential equation e¥ ~* g—y =1.
X

x—1 y+4 z+4
7

cuts

20. Find the coordinates of the point where the line
the xy-plane.
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Qs @

J97 G&IT 21 G 26 T b Jo72 37l H1 & |

21.

22,

23.

24.

25.

26.

a3 A = [ 3 2%9411_{0 Jg‘r e bt HH A AT, T

-1

U AZ+I=kAR |
afe flx)= S0 X 1%?ﬁf(j$ﬂ?r‘eﬁﬁm|

secx+1

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

El'l'd@'%ﬂ'{:
tan3x
J‘COS3XdX
3[W%Wwaﬁi§m@ﬁﬁmmﬁmﬁmw

THEHH 2 | §® X

T AT Gfew a %&? % R VBa— b M T A Wy B, %
1= 1 10T TG HITIP

@ I‘=21—J+2k+7\.(31+4_] +2k)?l?JITFIII?|FT ?.(1—J+k):
1 idesad feimg F1d I |

T U H 3 AIG I 671 & ok 3 3R g SgU H 4 A(G 9 3 qe * TGk
7 | Afg forelt Tk SgU & ATgean U Toaent fHeprer ST 7, @1 59 faeeh < =g

1 Terept 814 <Al ITRRiehdT 31 hIfT |
wue T

97 G&IT 27 G 32 TF b Y974 37H] FT 5 |

27. = HIT o = ITehd FEATsTi % wg=d N @ = 999 R
R={(a, b):b 9T 2 ad}
e, AT A1 G 7 | T8 i AT KT, R TG99 R T Joddl 999 7 |
AYAT
ﬁ:l?g’@ﬁ'qﬁﬁtan Z+ta 1§=%sin_1[§j.
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SECTION B

Question numbers 21 to 26 carry 2 marks each.

21.

22.

23.

24.

25.

26.

-3 2 10
If’A:{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 dx

Cos X

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

is 34/3 units.
\\QKQOR

— - - >
Find the angle between u@ectors a ‘and b sothat /3a — b isalso
a unit vector. \Q(b'

@Q

- A A A A A A
Find the points ofggtersection of theline r =2i—-j +2k + 2 3i+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™! l +tan~1 g = 1 sin~1 (éJ
4 9 2 5

P.T.O.
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28. zrman—l( j—logm% i firg Hifo s &Y = XY

X—-y
AT
Zlﬁy ed Ccos X 1<x<1% ?ﬁ‘q’?ﬁ'ﬂ%
d
2 Y 2¢ —
(1—X)dx—2—xd_x—ay—0

29. Jd T -
3
J'x3 +1 dx
X —X
30. Tmfafga s1aea gt =1 g 19 HIfST -

(1+ey/x)dy+ e¥/x (l—zj dx =0 (x #0)
X

31. W@l
:2/i\—3'\ +k +7\(3<§\Q§3\ +51/;)
A A N

32. U PR I fmfar USteet oY 3R @hel o IS STl 3 | I o Icared |
TRA-HHY o HIOTR-BH IR | Tk i 1 3hTS & 3cdled H o' a7t =l shi
G 9 G o st drferest o fean mn 2

ELS| - HTR-THT o (T H)
Ueted oY 1-5 3 30
aa»;la:r 3 1 =T 20

Tl o 9 Ufdfed AIh-O-3feh 42 T 1 UH-HHI 9 24 = H
HHTR-HAY 3T 2 |
Ig "G g Toh Icatled gepmsat @l ok STl 2, SAfereham oy AT =g, haedl
3Icqred <kl gfdfed et IS 991 2 Tk Wgeh MUTHT FHET SH18Y qAT 3Teig
fafy g &1 il |
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28. If tan! (zj = log 1/x2 + y2 , prove that 3—}7 Xy
X

X X-Yy

OR
If y=e2 cos ™t X —1<x<1,then show that
2
(1-x2) d—}zf —xd—y —a2y=0

dx dx
29. Find:

3
x° +1
J. 3 dx

X —X

30. Solve the following differential equation :
(1+ey/X )dy+ e¥/x (1—2) dx =0 (x #0).
X

31. Find the shortest distance between the lines

oot +12+M3§@§3 B

ro=3i+2] -4kl g w3k
O
@Q

32. A cottage industr%%anufactures 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 | 13 P.T.O.
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WUE g
J97 G&IT 33 G 36 T b 97 6 37l H1 & |

5 -1 4
33. AT A=[2 3 5|7 @ Al Fd HIGT qAT THHT T Hleh (HATARIA
5 -2 6
GrfieRtuT feh™ T & FTd ShITTT
bx —y+4z=5
2x + 3y + 5z = 2
5x — 2y +6z=-1
3rerat
x x2 1+x°
ﬂﬁx,y,zﬁﬁlﬁ_&ﬁﬁ'{ y y2 1+y3 :O%,H}W%T’Tﬂﬁw
zZ K&% 14 28
WWW%1+X¥§‘
34. 1257 cm3 A oum@? SN U Yo g SRR TSt § | =Ead
gt St et ka1 fETe Sl ShifTa |

35. THThAH fafd ¥ x-318. % FW qAT a0 x2 + y2 = 8x T Waed y2 = 4x

eFad] & T &ABA STq-hIT |
U

TaTReE fafa @, wh @ PIgs ABC 1 &9wa W shifse e sfist <
3w A2, 0), B4, 5) @91 C(6, 3) B |

36. QI UHl HI WA 4 IR IS A 7 | IlG AGresw =X X, fghi T T@m =
Ih LAl B, a1 X 1 TRehdT s 1A shifole | 31a: fgent hl &feam (X) &1 #1ed
ot sta ST |

| .65/2/1 | 14
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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

2

X X 1+X3

If %, y, z are different and |y y2 1+ y3 = 0, then using properties of

zZ é 1+2°

determinants show that 1 +@ 0.

1257 cm3, find th ensions of the box which has the least surface
area.

34. Amongst all open (fro§@é top) right circular cylindrical boxes of volume

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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