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e Please check that @ question paper contains 11 printed pages.

e Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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i) a4t yeT 7t &

(ii) 3T Y97-97 H29 97 8 &l IR @Sl 4 Ayifaa & : o, @, G auwg | @S H4 397 8 [579 @
JIFH UH HAF F 5 | TS THE Jo7 3 lH @I dH qr AF F1 5 | @8 g7 11 J97 & fo79 @
I TR 3k H 5 | GUS & 7 6 397 & 577 @ J9% &: b T & |

(iti) @V 37 § g4l o] & IR T Vo5, U qIa Y] Fo7 @1 Ea9IHaAFaR 150 71 Tha & /

(iv) Q0 Jo7-77 4 fasbeq 78T & | X i @ 37 &1 397 4, @8 7 & 3 ¥o7l 4, @U8 §.3 3 o7l &
T G T & 3 oI 7 SR [dHeq 8 | 08 gl yel § G 3791 U & [dheq Fer BT &/

(v) PR & JAIT FI SFHT TG & | Te STITF §l, T T TFTIHIT TR FirFad & |

General Instructions :

(i) All questions are compulsory.

(it) The question paper consists of 29 questions divided into four sections : A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8 questions
of two marks each, Section C comprises of 11 questions. of four marks each and
Section D comprises of 6 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 ernal-choice has been provided in 1 question of
Section A, 3 questions of Section (’é\questions of Section C and 3 questions of Section D.

You have to attempt only one o, alternativesin all such questions.
(v) Use of calculators is not per: d. You may ask for logarithmic tables, if required.
Q
@ Tus A
SECTION A

97 &1 1 8 4 T%F TP ToA1 3b BT 8 |
Questions number 1 to 4 carry 1 mark each.

1. aaww‘]wxg—y — 2y = 2x2 1 FUTheH T[T A HIT |
X

Find the integrating factor of the differential equation x g—y — 2y = 2x2,
X

2. Ife xy2—x2=4_§ﬁ,?ﬁg—y§ﬂ?fﬁ%ml
X

Find dy ,if xy2 —x2 = 4.
dx

3. If¢ ol 3eyg AHI HIE 33N |A| =478, @ |- 2A| 1 9F foafem |
If A is a square matrix of order 3 with |A| = 4, then write the value of
|—2A].
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Ife T @1 o G- — 18,12, — 4 8, A 38 fh-hITEA FIT 8 2
rere
fog (- 2,4,-5) ¥ ToRA ITcft 38 W@ 1 Frdfa wHiwRw [ HifC @

x+3_4—y_z+8a; R
3 5 6

If a line has the direction ratios — 18, 12, —4, then what are its direction
cosines ?

OR
Find the cartesian equation of the line which passes through the point
x+3 4-y z+38
5 6

(-2, 4, —5) and is parallel to the line

g us d
SECTION B

T7T I 5 8 12 T I o7 % 2 SB . |
Questions number 5 to 12 carry 2 &i@s each.

5. I R-{- 1}q¢trﬁmﬁamﬁaﬁm* a*b—— a,beR-{-1}
%|ﬁ@m%3_{®§*wm&rﬁﬁa%aﬁxmm%|

Let * be a binary operatlon on R — {— 1} defined by
axb= —,foralla,b eR-{-1}.
b+1
Show that * is neither commutative nor associative in R — {— 1}.

-3 6

6. 3JACA=

}%ﬁ%mﬁﬁ—

-2

-3 6
IfA=
-2 4

} , then show that A3 = A.

7. WO I ‘m’ qUT @ hl foqdw A g TR b A y2 = m (a2 — x2) Hl
Frefua = aTeT Tashd THIRET IA13T |

Form the differential equation representing the family of curves

2

y

= m (a2 — x2) by eliminating the arbitrary constants ‘m’ and ‘a’
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10.

11.

. 65/3/2]

WW:

sin X — COS X

J1+sin 2x

dx, O0<x<m/2

Find :
sin X — CoS X

J1+sin 2x

dx, O0<x<mn/2

JTd aﬁli\aq :
J‘sin(x—a)
— = “dx

sin(x +a)

AT
J0d Il -

(logx)? dx
Find : \QQ

_ N
" sin (X a) dx &§

J sin sin (x + a) \
Q
@$

j (logx)2.dx

T INER 1 BT &g Al, TUa1 9 52 1 Th A3 H Agesdl @l fhl I 7 |
Ife g1 geaTd A 3R B =1 w9 o ufenfya &1, af P(B/A) F1a hifST
AT A ;ST U [hR W, =1 B: fyar i o

Mother, father and son line up at random for a family photo. If A and B
are two events given by A = Son on one end, B = Father in the middle,
find P(B/A).

HH T X Th ATgfede =X & T8 dHIad o3 x4, X9, X3, X4 39 TR & :
2P(X=X1)=3P(X=X2)=P(X=X3)=5P(X=X4).
X =T 9TRIehdr sieq F1d hIfST |

OR
Find :

AAAT
T fOepT 5 SR 3BT 1T B | (1) HH-A-FH 4 T, 3 (i) Afe-a-31fess
4 Taa 9Teq A I ITRehaT I IS |

4
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12.

Let X be a random variable which assumes values xq, X9, X3, X4 such that
2PX = x1) = 3PX = x9) = P(X = x3) = 5P(X = xy).
Find the probability distribution of X.
OR
A coin is tossed 5 times. Find the probability of getting (i) at least
4 heads, and (ii) at most 4 heads.

. > -> . > - .
aiesit @ @M b S, a =1 — 7] + Tk b = 31 — 2] + 2k, a4
oTraIdd Ush Tk | 3T IS |

AT
A N A .
foamu fh afem | —25 +3k,—21 +3] —4k 99 § =33 4 5k THAT ¥ |

= —

Find a unit vector perpendicular to both the vectors a and b, where
> A A A =N A A

a=1-7j+7k and b =3i —2_] +2k.

Show that the vectors 1 — éﬁ;\@k — 21 + 3J — 4k and 1 — 3J + 5k
are coplanar. &
&
@$ Qs |
SECTION C

o7 G&IT 13 @ 23 % JA% oA & 4 3% 8 |
Questions number 13 to 23 carry 4 marks each.

13.

feEmsT o6 quries 9= Z T 9ReIiva @699 R = {(a, b) : (a — b), 2 & fawifsa &)
Teh JoIdl 99 3 |

AT
aﬁ;f()—gxii %%,a%ﬁ@rsq%mﬁx;t%%%q, fof(x) = x B |
f o1 Sfaeny it 37a HIfST |

Show that the relation R on the set Z of all integers, given by
= {(a, b) : 2 divides (a — b)} is an equivalence relation.
OR
If flx) = gx—f, x # 2, show that fof(x) = x for all x # % Also, find the
X —

inverse of f.
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o
14. A sin y=xsin (a + y)%, ar fag difse
dy _ sin(a +y)
dx sin a
HAYAT
Ife (sinx)Y =x+7y48, dl g—y 3Ta il |
X
If siny =xsin (a +y), prove that
dy _ sin(a +y)
dx sin a
OR
If (sinx) =x+1y, find dy
dx
15. 3fe sin_l(é) + sin_l[éj =T @, 9 x o g3 Y |
X X
If sin~! (ﬁj + sin 1( j %;%hen find the value of x.
X
16. aﬁm%wﬁw@% frg ifire 5
a+1 ab ac
ab  bZ41+ be |=1+a2+b2+c2
ac bc c?+1
Using properties of determinants, prove that
a+1 ab ac
ab b2 +1 bc | =1+ a2+ b? + c2
ac be c?+1
17.  9I¢ y=(cot1x)2 B, a0 eurisy foh (x2 +1)2 Y +2x(x2+1) dy
X
1402 2., 1)2 d2y 2 dy
If y=(cot™ x)4, show that (x*+ 1) —= +2x(x*+1) — =2.
dx2 dX
| 65/3/2]

= 2.
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19.

20.

3Td ShIfST
5 sm2x2 dx
(sin“x+1) (sin“x + 3)
Find :
I . sm2x2 dx
(sin“x+1) (sin“x + 3)
fog fifSu 5
b b
j f(x) dx = J- f(a+b—-x)dx
a a
3Ad:
n/3
j- A o i i
1+ ./tanx
n/6
Prove that ®
b b \\Q
j f(x) dx = @ +b —x%)dx" and hence evaluate
? N
@Q
n/3 @
J‘ dx
1+,/tanx'
/6
stama wiemr W XY 3y gz Hif |
dx x-y
3HUAT
Adehed GHIHT g hHIfT -

(1 + x2) dy + 2xy dx = cot x dx
Solve the differential equation :

dy x+y
dx x-y

OR

Solve the differential equation :
(1 + x2) dy + 2xy dx = cot x dx

7
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22.

23.

312

A %1 T F1d shifse frges fere fferfaa Tamd wem eveeq 2
1

x—5 2-y 1-z X_y+§ z-1

5»+2 5 -1 1 2 3
3d: 1A T foh AT Y WY Teh-ga I Hled! & A1 a1 |

Find the value of A for which the following lines are perpendicular to-each
other :

Xx—-5 2-y 1-z X 2 z—-1

5»+2 5 -1 1 2 3

Hence, find whether the lines intersect or not.

T AR @, b SR @W%mm|a|_1|b| 2
|?|=3§|a%qm@wmamamﬁxmcwmam
Y& TR b S & @%aﬁsr 3R ¢ omEEA E, @ [8a —2b +2¢ |
wmaﬁ?ﬁﬁm@

- - — -
Let a, band c be three vectors such that [a | =1, |b | =2and |c | =3.

= - -
If the projection of b along a is equal to the projection of c along a;and
- > — -
b, ¢ are perpendicular to each other, then find |3 a —2 b +2c|.

TGy = ( ’;)_(7 5 &l x-31& I HleAl 7, 39 fog ¥ I% W TRi@1 9
x—2)(x -
S & FHIRET [1a HINT |
Find the equations of the tangent and normal to the curve
y = X1 at the point where it cuts the x-axis.
(x-2)(x-3)

8
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[m13%: ]
5
[=
@ us 3
SECTION D

Y97 G&I1 24 @ 29 TF YIF F9 FH 6 IF § |
Questions number 24 to 29 carry 6 marks each.

24, fafafiad b & T =R 3R Faw, afe < &1 @ 319 Hifse qen
T S=ay IR T ey om, S feafa g, oft sta Shifse

f(x):sinx+%cos2x,0£x£E

Find the local maxima and local minima, if any, of the following function.
Also find the local maximum and the local minimum values, as the case

may be :
f(X)=sinx+%cos2x,0£xsg
1 -1 1
25. AR A=|2 -1 % ifou qor Te@mse fh A2=A-17 |
1 0 0 (§'
W
S qdq1

ateyg fafy @ fr=faiRaa wdienr e =1 ga Fa It :
2x — 3y +6z =13
3x + 2y —4z=-2
X+y—2z=-2

1 -1 1
IfA=|2 -1 0]}, find A2 and show that AZ = A1,
1 0 0

OR
Using matrix method, solve the following system of equations :
2x -3y +5z=13
3x+2y—4z=-2
X+y—2z=-2
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26, cfssa IMIIfEumue |fesd 16 3 o 9 6 WhIehl 7 & | fesal 11 & 5 AT
g ‘0’ A e 7 | 1 fesai [ 3R 11 § § T feea i Argeaa A1 9l @ 3R
3EH ¥ AIGTSAT Th g Hehlelt Sl & | Al Feprefl T8 7 1 8 3R 35k
oo 118 o 1 sifr 2 A, w1 o @ e

There are two boxes I and II. Box I contains 3 red and 6 black balls. Box
IT contains 5 red and ‘n’ black balls. One of the two boxes, box I and box II
is selected at random and a ball is drawn at random. The ball drawn is

found to be red. If the probability that this red ball comes out from box II

is g, find the value of ‘n’.

27. 1%@34%(2,5,-3),(-2,-3,&@(5,3,-3)@{@@6@%@%@6
I IR A I |8 THaet, Th @I, W fagat (3, 1, 5) @
(-1,-3,— 1) H Torelt 8,5 9 foig ot redt 7 36 +ft 71 Hifsre |

&Q

S Frera
TR 1. (b o+ - R)= L@ . 25 + 3] — k) + 4 = 0% yfede &
Rl S Tl 39 T bl THIHIUT A hifoTe, ST x-37187 o HHTG & | d:
39 WA i x-H& 950 T HINT |

Find the vector and cartesian equations of the plane passing through the
points (2, 5, —3), (-2, —3, 5) and (5, 3, —3). Also, find the point of
intersection of this plane with the line passing through points (3, 1, 5)
and (-1, -3, —1).

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

x-axis. Hence, find the distance of the plane from x-axis.

| 65/3/2] 10
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29.

FOThe o YA |, 36 IS &1 SFha 14 shifee g 3 (-1, 1), (0, 5)
qAqT (3,2) 8 |

JAUAT
U b T A Ihl (x — 1)2 + y2 = 1 qM x2 + y2 = 1 ¥ uleg &7 &1
RERTSIRICICAIS 1
Find the area of the triangle whose vertices are (-1, 1), (0, 5) and (3, 2),
using integration.

OR

Find the area of the region bounded by the curves (x — 1)2.+.y2 = 1 and

x2 + y2 = 1, using integration.

T A TARYE o a TR h IS Fa-fag w1 fmior st 8 | A TRR &
i Tfd-fag < Mo § 5 fie e 3R 10 e Sie1 W @1 & | B TR %
vfd wgfa-fag & foe 8 fire e ot 8 fime Sired & &a € | foam w2 o6
e o ol a1 Tm 3@20%3%@@%%?4@&@@&%”&*A
W % Tfa-fag W = 50 %Bw%@gﬁﬁam?mwm@m
2 | ¥d hifve fop @y YhdHHT & U I TR o fohda-foraH
Fqﬁf\a@wm@@%ﬁmmmmmwﬁmm
Tren # ufafia # omew faft @ g9 FIfe qun sferaw @ off 3
sifo |

A company manufactures two types of novelty souvenirs made of

plywood. Souvenirs of type A require 5 minutes each for cutting and
10 minutes each for assembling. Souvenirs of type B require 8 minutes
each for cutting and 8 minutes each for assembling. There are 3 hours
and 20 minutes available for cutting and 4 hours available for
assembling. The profit is ¥ 50 each for type A and ¥ 60 each for type B
souvenirs. How many souvenirs of each type should the company
manufacture in order to maximize profit ? Formulate the above LPP and
solve it graphically and also find the maximum profit.
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