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General Instructions :

() All questions are compulsory.

(ii) 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.

(iii) All questions in Section A are to be answered in one word, one
sentence or as per the exact requirement of the question. '

(iv) 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. '

(v)  Use of calculators is not permitted.

| R

G) & g sfEE &

(ii) S FT T H29 597 & &t i @vel % fawifsrg & - 37, @ 97 4 | @Ue
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SECTION A
g A

Questions number 1 to 10 carry 1 mark each. .

YT G 1 @ 10 7% 9% F9A 1 3% T 8 |

1. bEvaluate :

J s raioas &
X + xlogx

e I &g

i @

X + xlogx

2. Evaluate :
1

| o &
40 2x + 3
14 3 &S .

s
5 2x + 3

3. If the binary operation *, defined on Q, is defined as
a*b=2a+b-ab, forall a,be Q, find the value of 3 * 4.

ot us fgemald dWhmn », W Q W 39 yaR ufwfim ? 5
a*b=2a+b-ab, ™ a,beQ % fAT @ 3 *4 & 79 Ju HTY |

y + 2x 5 7 5
4, If = |, find the value of y.

-x 3 2 3
vy + 2x 5 7 5

= , @y @ OHE ¥ & |
—-X 3 -2 3 .

: . : o - A A A
5. Find a unit vector in the direction of a =2i - 3j + 6k.

wfewr E’:zfi\-33\+6f<ﬁﬁ¥nﬁ®mmmaﬁfwl
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6. Find the direction cosines of the line passing through the following
points :
(-2, 4,-5), (1,2,3) |
fr fargell @ I 9 ol W@ R Rg-Fed @ HTC -
(-2, 4,-5), (1,2, 3)

2 3 -5Y) ) 1 -1
7. If A=(3) = | 1 4 9 |.and B = (b)) = | -3 4 4 |
0 7 -2 ' 1 5 2

then find 899 + b21.

2 3 -5 2 1 -1
afe A=(aij)= 1 4 9 | 9 B=(bij) =1 -3 4 4 |,
0 7 -2 : 1 5 2

@ 2y, + b, WA FfST |

8 If |Z| = 3, IB)I =2 and a .b = V3, find the angle between a
and b .

W |33, |B|l=27 Z.0 =38 Q% 7D %dwwam
I ST |

1 2
9, If A=(4 : }, then find the value of k if |2A| =k|A|.
o ‘

1

frﬁA:[
4

2
2], @k ® AW FE AT A |2A ] =k|Al
3n

10. Write the principal value of tan™' [tan le

3n

tan~! [tan —4—] % 7o A fafag |
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SECTION B
Uvs ¥

Questions number 11 to 22 carry 4 marks each.

Y97 G 11 © 22 9% FAF ST & 4 3% & |

11. Evaluate :

cos x dx
(2 + sinx) (3 + 4sin x)

OR

Evaluate :

j x% . cos ! x dx

b1 1 Bl 5
cos x dx
(2 + sinx) (8 + 4sin x)

. JAgar
o 19 i ¢
j x2 . cos! x dx

12. Show that the relation R in the set of real numbers, defined
as R = {(a, b) : a < b2} is neither reflexive, nor symmetric, nor
transitive. ’
ity fF arafas demell & wead § R = {(a, b) : a < b% 5N W Wy
R, 7 Waed 8, 7 A 8 iR 7 & ¥ R |

13. If log (x* +y%) = 2 tan™ (Z)’ then show that &Y = X+ Y
. X X -y
OR
If x=a(cost+tsint) and y = a(sin t — t cos t), then find
d%y
dx?
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RIS log(x2+y2)=2tan'1'(z) 2, o <fsu f& &y _x+y
X ‘ dx x-y

HAgan

2
I x =a(cost + t sint) 94 y = a(sin t — t cos t) %, at 3X—}2’ I

T |

14. Find the equation of the tangent to the curve y = J4x — 2 which is
parallel to the line 4x — 2y + § = 0.
OR

Using differentials, find the approximate value of f(2:01), where
f(x). = 4x° + 5x% + 2.

Ty = JAx — 2 H IF W W@ H G FA FSC SO
4x — 2y + 5 =0 & TR 2 |
g

e & AT & £(2-01) T AR TN A HAC T& F(x) = 4x3 + 5x% + 2
21

15. Prove the following :
tan™! (l) + tan™! (—2—) = 1 cos™! (é)
4 9 2 5
OR

Solve the following for x :

2 _
cos™! x2 -1 + tan™! 22x = —2—73
x“ +1 x“ -1 3

fm= = fag A .
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x+1 3y+5 33—z
9 -6

and the

16. Find the angle between the line

plane 10x + 2y - 11z = 3.

ey X;1=3y9+5=3“6Z s e 10x + 2y - 11z = 3 ¥ 99

H HIT T HISTC |

17. Solve the following differential equation :
& +y)dy - x®ydx=0

fo ofaea ST @ &9 SIS
B +yHdy - x®ydx=0

18. Find the particular solution of the differential equation

gii + y cot X = 4x cosec X, (x # 0), given that y =0 when x = g—

EHA FHEHT % +y cot x = 4x cosec x, (x # 0) # ffvw & ya T,

e R gM B y=0 9@ x=

oA

19. Using properties of determinants, prove the following :

a? +1 ab ac
ab b2 + 1 be | =1+a+b%+c2
ca cb ¢ +1

grfort & et w1 oA &, fe @ fag Fif

a2 +1 ab ac
ab b2 + 1 be =1+a%+b%+c2
ca cb e+l
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9

20. The probability that A hits a target is % and the probability that B

hits it is % If each one of A and B shoots at the targét, what is the
probability that

(1) the target is hit ?

(i) exactly one of them hits the target ?

A ¥ TR #owieea L WB%WaﬁmﬁmzélaﬁAWB
I TRIINT W T R, fﬁmﬁmw%ﬁ

() AN @ W ?

() T ¥ I @ dANA R ?

21. Find %, if y*+x¥= ab, where a, b are constants.

%mﬁm,?ﬂ‘a v+x¥=ab 8 &l a, b 3R ¥ |

22, If E), f, ¢ are three vectors such that a . B) =a . ¢ and

2 x g:?x?, §¢O, then show that E)=E’

®T, B, T MR AAEH D .5 =8 . T M x b =8 xC

9
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23.

24,

25.

SECTION C
@us |

Questions number 23 to 29 carry six marks each.

Yo7 GET 23 G 29 9F A% IV & 6 HF & |

One kind of cake requires 200 g of flour and 25 g of fat, and 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. Formulate the above as 'a linear

programming problem and solve graphically.

T& YER & &6 200 AN ART qU 25 UH T (fat) H FEYERAT @l g 7«
@Y YER F % & AT 100 W M A 50 AW TG B AGEHRA A @ |
FH N fvman dew g I S 5 few am 9w 1R S ¥ o @A §
T AT EC fF FE @ T & fau o e & i A w0 3e @
fas NImT 998 9 W G 3 A HIC |

Using integration, find the area of the region :
{(x,y): 95> +y2 < 36 and 3x +y > 6)

YuHEH H T A g, A &9 I 8w I ST ¢
(x,y):9x2 +y2<36 3R 3x +y>6) ‘

x+3 _y-1_ z-5
-3 1 . 5’
x+1 y-2 z-5
-1 2

plane containing the lines.

Showl that the lines

are coplanar. Also find the equation of the

: ‘3 o 3 y-1 z-5 x+41 y-2 z-5
ﬁ X+ = = M = =
-3 1 5 7 -1 2 5

T § | 39 wae & whe f §w AR R swde Y g ¥
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26. Show that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius R is % Also find the maximum

volume.
OR

Show that the total surface area of a closed cuboid with square base
and given volume, is minimum, when it is a cube.

isw 5 ©F R fen @t A ¥ ofwla mm%%ﬂqaﬁ?ﬂﬁ

2R ~
—E%waﬂﬁmwﬁmaﬂﬁul

Jqganr

mﬁ@ﬁw,mwmmmﬁmﬁ%mwm
&I%T AT B, A TN TF W 8 |

27. Using matrices, solve the following system of linear equations :

3x-2y+3z=8
2x+y-z=1

, 4x -3y + 2z =4 ‘

R F T W, e few wiww e @ @ i
3x—-2y+3z=8
2x+y-z=1
4x -3y + 2z = 4

28. Evaluate :

x* dx |
x -1 &+ 1

OR

Evaluate :.
4
I [lx-1] + |x=-2] + |x-4]|]dx
1

65/2/1 : 10



o4 99 &S
_ x* dx
x -1 x2 +1)

agar

qH 9d it .

e |
j [lx-1] + |[x-2] + |x-4|]dx
1

29. Two cards are drawn simultaneously (or successively without
replacement) from a well shuffled pack of 52 cards. Find the mean and
variance of the number of red cards.

A9 52 W A del-df B R Y A A W g9 (T IR, o
Yo &) e S € | A T S 9% W Ay a9l SR 99 ST |
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