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e Please check that this 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) @t w7 Har & |

(i) ST Y7-YT7 H29 Jo7 8 5l o) @V 8 fAuifaad &: o, 7, G aqz | @S HH4 J97 5 578 &
JIFH TH HAF H 5 | TS THE Jo7 3 lH G IdH qr Ak F71 5 | @8 g7 11 J97 & fo79 @
JeF AR b FH & | GUE G H 6 57 & 578 @ JoI% T2 3k F1 8 |

(iti) @V 37 § gl o] & IR T Vo5, U qIa IIYa] Fo7 1 Ea9IHaFaR 150 1 T&a & /

(iv) Q0 F97-97 ¥ [a%eq 781 & | 130 ¥ @v8 37 & 1 J94, GUE § & 3 Jo41 §, GV § & 3 Jo41 4 aoT
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(v) FAPAR B AT B IFHA TG E | AT TTTF 5, T AT TGTIHIT GRIGAT G G § |

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, internal choice has been provided in 1 question of
Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D.
You have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required.
«ug A

' SECTION A
T GEIT ] G4 TF II9F G971 3F F & |

Question numbers 1 to 4 carry 1 mark each.
. WWr=ei-j+3k+r@i-fi2)eimmmaar.d+5+k)=3
o S %1 IV TG HINT |
AT
3u foig & i wra e sef @ Xiz = y;5 = Zgl,yz-waﬁ
Hredt g |
N A A A A A A
Find the angle between the line r =(2i—j +3k)+A@Bi-j +2k)and

the plane ? (/i\ + 3\ + 12) = 3.

OR

Find the co-ordinates of the point, where the line X +2 =Y 0 =27 1

3 5

cuts the yz-plane.
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2. e y=5e"+6e X ¥, dl guisT T 3—§z4gy 2
X

2
If y=5e™+6e” "% show that d—}ZI =49y.
dx

3. ACA®DR2 FTH I A g A |A| =47, T |2.AA| H T @
hIfTT STEf A, 3TTegg A 1 i 2 |
If A is a square matrix of order 2 and |A| = 4, then find the value of
|2 . AA’|, where A’ is the transpose of matrix A.

4. UG JTI % HA o Tahal THIH hl hife AT hITC [hl BIsAT 3 TS 2 |

Find the order of the differential equation of the family of circles of radius

3 units.
Qus o

SECTION B

o7 G&IT5 & 12 T Fe9 F97 F 2 3% § |
Question numbers 5 to 12 carry 2 marks each.

5 -3 -4 7 6
. arerg w2 _ F(x -
° 2{7 y—3:|+|:1 2} {15 14} -y F A

I hIfST |

Find the value of (x — y) from the matrix equation
X 5 -3 -4 7 6
2 + = .
7 y-3 1 2 15 14
6. T ahal TR I A HIWT :

(y + 3x2) dx =X
dy
Solve the following differential equation :

(y + 3x2) dx =X
dy

3 P.T.O.



7. T HINT

J eX (cos X — sin x) cosec? x dx
Find :

J' eX (cos x — sin x) cosec? x dx

8.  @iqw % WM § g hife o6 fomg (2, - 1, 3), (8, -5, 1) 3R (- 1, 11,9) @
g
AAAT
foredl 41wl @ 3 b % forw frg Hif s
(@ xb)?=a2b%-(a .0b)>
Using vectors, prove that the points (2, — 1, 3), (3, -5, 1) and (- 1, 11, 9)
are collinear.

OR
- -
For any two vectors a and b , prove that
(a % b)2 _>2 _>2 (; _>)2
9. @ HINT :
x—1 dx
(x-2)(x-3)
HAYAT
X °h GTU& AT SHIfT
eX
\/ 5— 4e* —
Find
x—1 dx
(x-2)(x-3)
OR
Integrate :
eX
with respect to x.
J5— 4e* —




11.

12.

Ff¢ P(A) = 0-6, P(B) = 0-5 3R P(B|A) = 0-4 8, A P(A U B) 3R P(A|B) ¥1@
i |
If P(A) = 0-6, P(B) = 05 and P(B|A) = 0-4, find P(A U B) and P(A | B).

If¢ quitehl & T= Z H a = b = 2a® + b g INWINT + Teh GlshaT &, a1 TG
IS foh (i) o o5 weh fgamard ke & = &, ao (i) ¥l fgamuard wfsean
8, 1 1 I8 HACHET B A1 77 |

If an operation * on the set of integers Z is defined by a = b = 2a2 + b,

then find (i) whether it is a binary or not, and (ii) if a binary, then is it

commutative or not.

TS YhR T %l TS a1 <l T H © Teh o 91¢ Ush IR U TiqEmg=T digq
et U | WiReRar Fa KISTT fop wH-E-H 9 Id 52 W 3T |

ra

3 it A st B % foae # wwa W e i wifeand s ; a:ﬁxg
2 | AT f ‘A Tmg W et @7 SR B UWF W ITaT 8 T&dd "M 8,
TTRIeRdT 3T <hifsre for 398 & vl T & foamea § 999 9 o1mar 8 |

Four cards are drawn one by one with replacement from a well-shuffled
deck of playing cards. Find the probability that at least three cards are of
diamonds.

OR

- . . 2

The probability of two students A and B coming to school on time are -
4 . . . .

and - respectively. Assuming that the events ‘A coming on time’ and ‘B

coming on time’ are independent, find the probability of only one of them

coming to school on time.

5 P.T.O.
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SECTION C

97 G&T 13 & 23 0% A FoA F 4 HFH E |
Question numbers 13 to 23 carry 4 marks each.

2
13. e xPyd=(x +y)P* B, @ fag Hifse & d—y=X R d—;’:O 2
X

dx
If xPy%=(x+y)P*Y, prove that dy _y and ﬂ =0.
dx x dx?2
14. T IT
J (sin x . sin 2x . sin 3x) dx
Find :
I (sin x . sin 2x . sin 3x) dx
15. tan~! % | tan ‘13"—2, | x| < L o1 SrEhe HIRT |
1—x2 1-3x J3
AT

DI \/l—x2 + \/1—y2 =ax -y),|x|<1, |y|<1 & d guist f&

dy _ [1-y?
dx 1—x2‘

Differentiate tan™

1 3X;X2, |x|<i w.r.t. tan! .
1-3x V3 1-x2

OR

If\/l X +\/1 y =a(x-y), |x|<1, |y|<1, show that

dy _ [1-y"

dx 1-x



17.

18.

AIhA THIHWT (1 + e2X)dy + (1 + y?) ¥ dx = 0 o1 fof3rse g ;1 hifvrg,
fem ™8 o y(0)=12 |
AT

WWK?SiH(Zj+X—ySID( ]_OWWWWEEH\GQ
X X X
femmn gy = 71

Find the particular solution of the differential equation :
(1+e®)dy + (1 + y2) e¥dx = 0, given that y(0) =
OR

Find the particular solution of the differential equation :

xd—y sin (Xj + X —Yy sin (Xj =0, given that y(1) = —
dx X X
g ifSe fop ag= A =1{1,2,3,4,5,6, 77 H R={(a,b): |[a—b| T4 8} g
Yed HeY R Ush qoddl T9d 3 |

arera

W%A:R—{}ﬁ f<>_4§+2 o el weR whE s

AT=DBIEh B | 3q:, £1 314 hifer |
Prove that the relation R in the set A = {1, 2, 3, 4, 5, 6, 7} given by
={(a, b): |a—Db]| is even} is an equivalence relation.

OR
Show that the function f in A=R - {%} defined as f(x)= 4x +3 1S
X —
one-one and onto. Hence, find f -1
3d <hifore fop =1 ®ed f(x) = cos (2x + )W‘Z—” %“ﬁa‘a&rﬁr%m

BEAE 7 |

Find whether the function f(x) = cos (2x + g); is increasing or decreasing

in the interval 3% <xX< 5_75 )

7 P.T.O.



20.

21.

22.

23.

fS1g (<1, 3, 2) & TR aTel AT TUAA x + 2y + 3z =5 AW 3x + 3y +z=0F
Y T W A« dTcl THAA hT GHIRUT G hIToT |

Find the equation of the plane passing through the point (-1, 3, 2) and
perpendicular to the planes x+ 2y +3z=5 and 3x+3y+2z=0.

Tag <hifsu T .
sin_1é + tan_li + cos_lﬁ ..
5 12 65 2
Prove that :
sin_1é + tan_li + cos_lﬁ = I
5 12 65 2
HH F1d i
5
J. (|x=1| + [x=2| + |x—-4])dx
1
Evaluate :
5

J. (|Jx=1] + [x=2]| + |x—4])dx

1
Tfeell s AW |, x 1 WHT AF F1d ST 6 91 fog Ax, 5, - 1), B3, 2, 1),
C(4, 5,5) AT D(4, 2, — 2) G0acAT &1 MY |

Using vectors, find the value of x such that the four points A(x, 5, — 1),
B@, 2, 1), C(4, 5, 5) and D(4, 2, — 2) are coplanar.

x x? x°-1
aﬁx,y,zfﬁ\qﬁ%HWA:y y2 y3—1 :0%,Eﬁwrﬁmés{mmﬁsm
z z° Z3-1
WW,H—‘%’I’?’S’Q%X}72=1%I

X X2 X3—1

If x, y, z are different and A=|y y2 y3 —1|=0, then using
z z? Z%-1

properties of determinants, show that xyz = 1.



@ us 3
SECTION D

Y97 G&IT 24 G 29 TF Jodb J97 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

24. HHThTH & YA 9 =fafigd &9 =1 &uwd 3 i
{(x, y):x2+y2£ 16a2 3ﬁ?y236ax}

AT

FHTRTH & FANT § TH Bl ABC %1 &5%al A1d ehitog S {@rati
4x-y+5=0, x+y-5=0 3R x—4y+5=0 T ufEg 2 |
Using integration, find the area of the following region :
{(x,y): x2 + y2 <16a? and y2 < 6ax}
OR
Using integration, find the area of triangle ABC bounded by the lines
4x—-y+5=0, x+y—-5=0 and x—4y+5=0.
25. f9g (2,1,-1) @ R4 aret W@ 1 dfcw g {1 i S f @
Y= Deaeicf k) wmim R | e o e % @ A gl
¥t ST i |
HAAT
g P(1,3,4) W EAAA 2x —y + z + 3 = 0 TG T T % G Q  Hzh
HTd HIT | FFed gl PQ d91 SHAS I 90 7id 8¢ 39 foig P 1 Widferal o
31 ShIfT |
Find the vector equation of the line passing through (2, 1, —1) and
parallel to the line = (i + ) + A@1— ] + k). Also, find the distance
between these two lines.

OR

Find the coordinates of the foot Q of the perpendicular drawn from the
point P(1, 3, 4) to the plane 2x — y + z + 3 = 0. Find the distance PQ and
the image of P treating the plane as a mirror.

9 P.T.O.



217.

Tsh I TASIE & & TR h IS Hfdfami s FHfor el 8 | A TR &
wfa wfafag & fmior & 5 fide #ed s 10 e A A @ d & | B YR &
wfd wgfafag & fo 8 fime e 3t 8 fire Siigd § ord 8 | foon mn 2 e
FIeA & U a1 auF 3 92 20 e qen Sred & folw 4 =2 Iueiey & | TAH
A YR % Tfds | T 100 3R J&% B TR o Hfdfag T T 120 H A™
21 3 | F1d hifST for o o stfereradierto & foT e TR & fordd-ferda
it &1 ®ul gry Fmier g1 =fee | e T 9Ee S L 3H U
g & HIC |

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
20 minutes available for cutting and 4 hours for assembling. The profit
for type A souvenirs is ¥ 100 each and for type B souvenirs, profit is
T 120 each. How many souvenirs of each type should the company
manufacture in order to maximise the profit ? Formulate the problem as
a LPP and then solve it graphically.

T Sglashed! I I IW o H, ik Todh T & =R fohed 7, fS7d @
I Th Tl 7, Uoh foeneff a1t U TIar 8 YAl dohed hidl 7, I G

wmwn-w%|5H%Wwwwéﬁaﬁuﬁwiamwm
W%ﬁﬁgﬁwﬂﬂi% | 39 foremeff grT Foher ek TE ST ¢ AT wTlRekar

%% | STRrehdl STd <hIfSTT foh o8 W99 o1 IR ST B, Siefeh feanr w2 T
3G T8 I T 7 |

In answering a question on a multiple choice questions test with four
choices in each question, out of which only one is correct, a student either
guesses or copies or knows the answer. The probability that he makes a

guess 1is i and the probability the he copies is also % The probability

that the answer is correct, given that he copied it is % Find the

probability that he knows the answer to the question, given that he
correctly answered it.

10



29.

forsa a 916t a0 W 37T Uk THfgETg BYS o1 2 f9Eeht 3T I07 20 7 | GR18Y
o e 1 &awa sifirekan g S e=g€ﬁm|

An isosceles triangle of vertical angle 20 is inscribed in a circle of radius

a. Show that the area of the triangle is maximum when 0 = %

3 0 -1
IRk Ufth EU=0N g7 3T (2 3 0 | 1 SYcshd ATA hItT |
0 4 1

AT
RIS o FHfctiaa Raeh Fefientor fem &l g HIfT
2x+3y+10z=4
4x -6y +5z=1
6x + 9y — 20z = 2

Using elementary row transformations, find the inverse of the matrix

3 0 -1
2 3 0
0 4 1

OR
Using matrices, solve the following system of linear equations :
2x+3y+10z=4
4x -6y +5z=1
6x + 9y — 20z = 2

11



