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All questions are compulsory.

The question paper consists of 29 questions divided into three sections A,
B and C. Section A comprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises
of 7 questions of six marks each.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in
4 questions of four marks each and 2 questions of six marks each. You

have to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.
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SECTION A

JT GEIT 1 G 10 T Jedb J97 1 37h H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. = =1 9@ 3a hife
m -1
cot[E—ZCot \/§j

Find the value of the following :

cot [g -2 cot_1 \/§ j

3. WM #:RxR >R, (ab) > a+4b? g Yeu Us fgany gfshan 8 |
(= 5) # (2 % 0) T YehaH HIfNT |

Let + : R x R - R given by (a, b) »> a + 4b? is a binary operation.
Compute (— 5) = (2 = 0).
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g (o, B, y) & T AT 30 T @1 H1 THo0 fARIT S 2-318 o FHIRR

2 |

Write the equation of the straight line through the point (a, B, y) and

parallel to z-axis.

T 3 x 3 G o AT ayj = %|—3i+j| o UEd B | TG agy 1 WM
faRem |
The elements ay; of a 3 x 3 matrix are given by ay; = %|—3i +j|. Write

the value of element ago.

N A} A of
glew 1+ j + k qAT x-378T o S T 0T 1A IS

A AN AN
Find the angle between x-axis and the vector i + j + k.

X
Ife (2x 4){ }:0 B, Al x o1 E-TcHe: | JTd <hifoT |
-8
X
If (2x 4) =0, find the positive value of x.
-8

- - -
A |2 | =8 |b|=37T4 |a x b|=12%, @ a a0 b % = &
S0 1A HINTY |

- -
If|;|=8, | b | =3 and |g)x b | =12, ﬁndtheanglebetweeng)
%
and b.
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9. @Rk |3 8 75| Wl WM fufET |
5 9 86

2 7 65

Write the value of |3 8 75].

5 9 86

10. ISID X dx ¥ FIRT |

CoS~ X

- 6
) sin’® x
Find I 3 dx.
cos® x

Qus d
SECTION B

97 GEIT 11 G 22 TF 9% G974 3% FHT & |

Question numbers 11 to 22 carry 4 marks each.

X

11. WW{Xsm(J }dx+xdy 0 = fafsre g« sma Fifse, fen

%%Wx:l%,?ﬁy=g%|

Find the particular solution of the differential equation

{xsin2 (Xj—y}dx+xdy20,giventhaty: E,Whenx= 1.
X
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sin~! (ij +sin™! (§j = cos ! (%J
17 5 85

12. fca@rsu fo

HYAT
x % foTu & i
tan~1 1-x = 1 tan~1 (%), [x > 0]
1+x 2
Show that
sin~1 (ij +sin~ 1 (§j = cos 1 (ﬁj
17 5 85
OR
Solve for x :

tan~1 G < XJ = % tan™! (x), [x > 0]
+X

13. ERMUERT < UrEEl o JET § T @ g i

b+ec a a
b c+a b = 4abc.
c c a+b

Using properties of determinants, prove the following :

b+ec a a
b c+a b = 4abc.
c c a+b
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14. 37ashd THIHWT xd—+y X COS X + Sin X, ﬁ?ﬂ % o ytzj =1, E0) ‘A

Hhife |

Solve the differential equation x ? +y=Xcosx+sinx, given y(gj =1.
X

15. wmaﬁaﬁaﬁli\aaﬁ'—lﬁw fx) = %x4 —%XS —3x2 +%X+11

(a) LR ¢imM B, (b) FRat s/&@M B |

AT

T wHaTg Fige A1 yond 2 ddi/deve fl X AT W R | 38 FIge B S
fpe 2 @ =g w1 7, = Brgw < yon 10 9t B |

Find the intervals in which the function given by

flx) = % x4 - % x3 - 83x2 + %x +11 is (a) strictly increasing (b) strictly
decreasing.

OR

The sides of an equilateral triangle are increasing at the rate of 2 cm/sec.
Find the rate at which the area increases, when the side is 10 cm.

16. TH T @ wem f, g: R > R = w1 & ufenfya € : f(x) = |x| + x @
g(x) = |x|—x,1:r‘35ﬁ xeR%lﬂ%I'Ql?'ﬁ fog qur gofﬁﬁﬁﬁﬂ'{l

Let f,g:R —> R be two functions defined as f(x) = [x| + x and
g(x) = |x| —x, for all x € R. Then find fog and gof.

17. A y=sin! {x,/l—x—&wll—XZ}?[%lTO<x< 1, 3_37 3ma il |
X

If y=sin_1 {X,/l—X—\/;\/].—Xz} and 0 < x < 1, then find j—y
X
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19.

20.
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forg, foroem feafa afewr 1 +3j +4k 8, w1 odad r. 21 —j +k)+3=0

7 yfdfers Frd I |

A AN AN
Find the image of the point having position vector i + 3j + 4k in the

—> A A A
plane r.(2i —j + k)+3=0.

Teh H&l H 15 B & foehl 311 14, 17, 15, 14, 21, 17, 19, 20, 16, 18, 20, 17,
16, 19 3 20 99 8 | Th BT I 39 YR TAT 7T 3 Toh e B o g4 IH
1 ST T 8 3R g T BH H Y X HI forar w7 | Agfeas WX
ST YRR &ed JTd <hifSTe | X =1 Ared off 31a <hifsre |

A class has 15 students whose ages are 14, 17, 15, 14, 21, 17, 19, 20, 16,
18, 20, 17, 16, 19 and 20 years. One student is selected in such a manner
that each has the same chance of being chosen and the age X of the
selected student is recorded. What is the probability distribution of the
random variable X ? Find the mean of X.

— — -

Tfewr p a HIT ST BT o =43 +5) —k q P =1 -4 +5k
' - > . >

21 % T B, 9 p.q =21 B, & <q=31+) -k I

HIqAT

Teh O Ay, S udd ABC @ ofrsad g1, d hifse, Sefeh A, B3R C %

A A A A N A A A o
feafoafeorspmsr: 21 - +k, i+ +2k @1 21 +3k 2 |
AN

. - . . . - A A
Find the vector p which is perpendicular to both o =41 +5j — k

—> A A A - —> —> A A A
and B =1-4j +5k and p.q =21, where q=31 +j — k.

OR

Find the unit vector perpendicular to the plane ABC where the position
AN AN

N A N A A A
vectors of A, Band Care 2i — j + k, i + j +2k and 2i + 3k

respectively.
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fe@rsu fo
n/2 9
sin“ x 1
2 2 dx = —1loglW/2+1
Isinx+cosx * V2 og( )
0
HAYAT
sn-craﬁli\aq:
3
I 4 . 5 dx
X* +3x°+2
Show that :
n/2 9
sin“ x 1
P ® dx = ——loglW/2+1
Jsinx+cosx TR g( )
0
OR
Find :

3
j 4 2 g . dx
XF +3x° +2

3R TR k sl 7 31 hIfSE fSees e f gra aitwrivd &e f, foieg x = 0
T T4 7l

(l—cos4xj Z{'ﬁ:; <20
fx) =

8x2

k , 2TEX:O

Find the value of the constant k so that the function f, defined below, is
continuous at x = 0, where

[—1_“’;4"} if x20
f(x) = 8x

k , ifx=0
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SECTION C

9T GEIT 23 & 29 TF JAH FoT F 6 375 8 |
Question numbers 23 to 29 carry 6 marks each.

23.

24.

65/2

w A AT | A § g = A (s ) Rl A i A
freRTer o STd i 2 Toh A QT 711G |hg T1 ol 2 | 3 <l 4 Tl s e T 6
B <h! TRhaT T hIfTT |
AAAT

Tk T H fordl Safth 1 T == UE i 3BT & 91 9 3T W Ui ¥9U
firetd 8 3R 379 I3 T A W 98 T TIAT R 1T 3 | Ig Ak Ig o
AT 8, Th 98 I8 I 9 a” $Beh wfehd S oft ©: U9 ', 98 T 98
M | 3Hh I S/ T8 TR A Ieamem 71 shifu |

An urn contains 4 balls. Two balls are drawn at random from the urn

(without replacement) and are found to be white. What is the probability
that all the four balls in the urn are white ?

OR
In a game, a man wins rupees five for a six and loses rupee one for any
other number, when a fair die is thrown. The man decided to throw a die

thrice but to quit as and when he gets a six. Find the expected value of
the amount he wins/loses.

T foenmem™, P aen Q, 31H g4 MU $9 foenfodai ot fshuear, gevanfear qon
qftef B9 % qedl & fore wfa faeneff swwer: < x, T y A1 T 2 2 =R #
e P 3o S 2, 3 T 4 fqenfoRi 1 IWIk qedi o fw A T 4,600
QR &Y ¢l IT8dl @ S€ih Oeed Q 194 hus: 3, 2, 3 oo =t
ST oAl o [T HA T 4,100 IR &I ¢ Frgal & | A 1 ol
THh-Ush JWHR 1 Had TR T 1,500 7, dl SR o TN & T oI ohl
JHR TR Fa i | foeme™i & R ¢ & it 3" T 3 qod
A= |

Two schools, P and Q, want to award their selected students for the
values of sincerity, truthfulness and hard work at the rate of ¥ x, ¥ y

and ¥ z for each respective value per student. School P awards its 2, 3

and 4 students on the above respective values with a total prize money of
T 4,600. School Q wants to award its 3, 2 and 3 students on the

respective values with a total award money of ¥ 4,100. If the total
amount of award money for one prize on each value is ¥ 1,500, using
matrices find the award money for each value. Suggest one other value
which the school can consider for awarding the students.
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Teh TR o heh oh T4 200 UTH 31T qAT 25 UTH 991 (fat) hl

STETIHAT Bt

8 T g0 TN % heh b [T 100 U 3T qA1 50 UH T hl HATRTh
Bl B | el i Afrshan g a Hifw i 5 v o1er 9 1 Ty
IUT Y &9 Ghd & | T8 U foram 8 o6 hehl Bl a9 & fotw o= aret
HIs M TE WH | Wk Hl Th ok NUMHT T S H ATH g A

HIT |

One kind of cake requires 200 g of flour and 25 g of fat, another kind of

cake requires 100 g of flour and 50 g of fat. Find the maximum number of

cakes which can be made from 5 kg of flour and 1 kg of fat, assuming that

there is no shortage of the other ingredients used in making the cakes.

Make it an LPP and solve it graphically.

El'l'd@'%ﬂ'{:

J‘ Vx2 +1 (log (x% +1)— 2 log x)
dx
X4

AT
J0d hIToTu :
sin_1 Jx - cos_1 Jx
j 1 I dx, x [0, 1]
sinT! Vx + cos!Vx
Find :
2 2
J‘ vx“ +1 (log (x +1)—210gx)d
X
X4
OR
Find :

.1 -1
j' sin"! Vx — cos \/;dx, xe[0,1]

sin! Vx + cos™!Vx
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3T GUAA h1 THIHU [ i@ S Al r. (i + j + k) = 1 qoT

7.1 +3] — k) + 4= 0% virede Y@ A B TERAT B 9T x-8 F
AR &l |

Find the equation of the plane passing through the line of intersection of
- A A A - A A A
the planes r.(i + j + k)=1and r.(2i +3j — k) +4=0and

parallel to x-axis.

a% y2 = 4ax W UF WE g P W1 it FrEhl g (11a, 0) F g =Faw
2 |

Find the point P on the curve y2 = 4ax which is nearest to the point
(11a, 0).

W%W"T@, E[Wﬂ’g’?ﬁ'ﬂﬁﬂﬁx2+y2=18,i'@Ty=xQ_°’TX-3T&?@f‘§ﬁ
&5 W1 &A% [T iy |

Using integration, find the area of the region in the first quadrant
enclosed by the x-axis, the line y = x and the circle x2 + y2 = 18.
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3 5e) i
OR
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é'}a}%x:_& oY cﬁ)’bczj_ L4l
pr 4 ' 8 2
:> Lgs e ~N \E—- .L
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Same as §19 15 i
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1
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—(sabh +m-0)] + cad) k g
é}? ‘fhase,g::\)eovgdl’ngés j_’f Pomra )H‘)en
2 (1424) -1 (3-)) ¥14+AF+3=0
cpr=-333 2 =-1
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Same as Q4 D 6§
S}E’CTIQH*’Q
Sowe as (Q2F 'n g
Same as Qa8 1 &sfin
Same as Q23 & |
Same &8 Q&%@ 6<fy
Same Rs &9@ 1o &STi

Ver Pcx,9) Le Hhe neavest Fomb
. D= Qx__”a)z_\_ 32
biin S Q'J‘.—Ha)g.\-‘\j} = Gt_—-\\a)z_*_ Aax
£ 2 0-ia)-Had

ax

e o = X qa
a_’i 2 H = :.'_ GQ
QES, = 2 Y —_—?%{ Mimjmum c:\*«S\a"Q‘ .:1._+Ji
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2
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