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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
TGS 7 3 3 J¥l H AR fasheq 8 | 08 gt 3ol 7§ @ 379) 0 & [deheq 5T HA1 8 |

(v) TPt & AT # HFIlT TG E | I3 TEIF &, T T TFIIHIT GRIET i GHT & |

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.

Qs A

' SECTION A
Jo7 GEIT 1 & 4 7% JAF Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

1. I A HIfE 2 1 TH I G 8 3N |A| = 4 8, A |2.AA’| & 9F 14
HIfore STEf A, 3TTeYg A 1 UiEd 7 |

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.

2. T =0Qi-j+3)+r@i-j+2k)eiTma T, G+ +k) =3
% o =1 iU F@ HIT |
AT

30 fig ¥ Friwis 7 A Fet XI2 - y§5 - Z;l,yz_wﬁ
et B |
165/512] 2




N A A A AA A
Find the angle between the line r =(21i—j +3k)+A(B8i—-j +2k)and

— AN A A
the plane r . (i +j + k)=3.
OR
+2 y-5 z+1

Find the co-ordinates of the point, where the line X T - 3 " &

cuts the yz-plane.

8. Ty =— A cos 3x + B sin 3x % P I (&MU BT ITAT 3Thet THIHT

1 hIfrT |

Find the differential equation representing the family of curves
y = — A cos 3x + B sin 3x.

4. % cos L (sin 2x) 1, x % HUL Gehelsl T hIFT |

Find the differential of the function cos™} (sin 2x) w.r.t. x.

g us d
SECTION B

o7 G&IT5 & 12 T 9 Fo7 F 2 3% § |
Question numbers 5 to 12 carry 2 marks each.

5.  3fg qUiiehi % FH= Z H a + b = 2a + b g IRWINT + T |lhAT 8, a1 TG
IS foh (i) 1 o5 U fgamard disean & = &, ao (i) I fgamard wfshan
3, I 91 I8 FHACHET 3 AT & |
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.
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TS THR T Hel TS I hl TS H § Teh o o¢ Toh IR I AfGEATIT Fied
et T | wiReRar sia Shifse T SH-T-wa o9 U g2 % AT |

YT

& fafift A ot B % R § o w oY 61 wiRERATd o % ﬁ?%

2| miu o5 ‘A TH 9 AT 37 3R ‘B WHY W AT & TdF "eAN §, dl
TRkl 3T shifoTe foh 398 & shaol T &t foenme d o099 9T 317at § |

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

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

x 5 -3 —4 7 6
Waﬂsz y_3}+[1 2}:{15 14}©(x—y)wm
3 Hifer |

Find the value of (x — y) from the matrix equation
X 5 -3 -4 7 6
2 + = .
7 y-3 1 2 15 14
=1 st Tfietor =t g HIfT
(y + 3x2) dx =X
dy

Solve the following differential equation :

(y + 3x2) dx =X
dy



9. wfewi & v @ fag Sifse f& fomg (2, - 1, 8), (3, - 5, 1) 3 (- 1, 11, 9) T
g

AAAT
fordl @1 |fewli & S b % forq fag i fp
(2 xb)2=a2b2-(a .b)

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
> o 9 o - o
(a xb)2=a2b2-(a .b)?

10. T T :

x—1 dx
(x—2)(x—-3)

aruaT
x o G GHHAT hif

x—1
_ X
(x—-2)(x-3)

OR
Integrate :

X

5 — 4e* —
11. 39 HINT :

J‘ex 2+sn;2x dx
2 cos” x
J‘ex 2+sn;2x dx
2 cos” x

with respect to x.
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12. Ife A9 B TEdd HeAN & 997 P(A) = % dqem P(B) = % g, 9 P(A’ N B) I
I |
If A and B are independent events with P(A) = % and P(B) = %, then find

P(A” N B).
Qs |
SECTION C

97 G&IT 13 @ 23 T JAF Jo7 4 HFH & |
Question numbers 13 to 23 carry 4 marks each.

13. 93 (-1, 3, 2) ¥ T3 o1t A1 A9l x + 2y + 32 =5 3N 3x + 3y +z=0H
Y T W A9 il Hd ol THIRT T shifefg |

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 +z=0.

14. 9 F1d HIT :
5

J. (|Jx=1] + [x=2]| + |x—4])dx

1

Evaluate :
5

j (|x=1]| + |x=2]| + |x—-4])dx
1

x x2 x°_-1
15. A x, y, z@dam A=|y y2 y3-1|=0 2, O GRTRI & Toremt
z 22 z°-1

TR Hieh, TS foh xyz =17 |
X X x3 -1
If x, y, z are different and A=|y y y3 —1|=0, then using

zZ zZ z3—1
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17.

18.

19.

Tag hifsu fo .
sin_1é + tan_12 + cos_lg =
5 12 65 2
Prove that :
sin_1é + tan_li + cos_lﬁ = I
5 12 65 2

Flell o SAM ¥ x 1 VAT 7 314 it foh 91 fog Ax, 5, — 1), B(3, 2, 1),
C(4, 5, 5)qAT D4, 2, — 2) THAAT & ATT |

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.

R
tan~! X Fama tan~! XX |x|<-L o srEeher HivT |

1— %2 1-3x2" J3
HAAAT

Zlﬁ \/1—x2 + \/1—y2 =ax -y, |x|<1, |y|<1 %, a ESI'TE'Q o
dy _ [1-y”
dx 1-x2
. . 1 3x — x5 1 1 X
Differentiate tan™" ——, |x|<—= wrt. tan” .

1-3x J3 1_ ¢2

OR

2
If\/l—x2 + \/l—y2 =ax-y), |x|<1, |y|<1, show that dy _ 1=y .
dx 1-x2

g SIS fos aq=9 A=1{1,2,3,4,5,6, 7V H R={(a,b): |[a—b| T4 8} g
Jgd 69 R T qoddl §99 ¢ |

AT

zofs fp A=R—{§} H f)=2XF3 o wfonfe B T st

6x — 4
sk & | 37d:, f-L13ma hifv |
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20.

21.

22.

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

4x +3 .
18
6x — 4

Show that the function f in A=R - {g} defined as f(x)=
one-one and onto. Hence, find f -1

AIhA THIHWT (1 + e2X)dy + (1 + y?) ¥ dx = 0 o1 fof3rse & ;1 hiforg,
fem mn 2 76 y(0)= 17 |

AT
3Tgehed THIRTTT Xg_ySin(Zj +X—ysin(zj =OWW3@WW,
X X X
ﬁmw%ya):g%l

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

Find the particular solution of the differential equation :

Xd—y sin (Zj + X —y sin (Zj = 0, given that y(1) = uy
dx X X 2

G y = (sin 0% + sin~H(1-x*) &, A j_y T HITT |
X

If y = (sin x)* + sin "} (y1-x?), then find 3—}’ .
X

3 <hifo
J' cos 2x cos 4x cos 6x dx
Find :

J cos 2x cos 4x cos 6x dx



%WWWWf(X):Sin2X+COSZX,OSxSn ol Jad Botd
= sEm B

Find the interval in which the function f given by

f(x) = sin 2x + cos 2x, 0 < x <7 is strictly decreasing.

Qug
SECTION D

J97 G&IT 24 G 29 TF Jodb J97 & 6 37F &8 |

Question numbers 24 to 29 carry 6 marks each.

24.

3 0 -1
YRRk Ufth EU=O0N g7 3T (2 3 0 | 1 SYcshd HTd It |
0 4 1

HAAAT
JTR! W1 TN o Fferiaa Raeh defientar 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

9 P.T.O.



26.

AR o S 8 =fafiea &3 1 &9%a Ja ki
{(x, y):x2+y2£ 16a2 3ﬁ?y236ax}
YT

THTHE % FANT T TH BIs ABC 1 &%at FiTd shifTe <1t Y@t
4x—y+5=0, x+y—-5=0 3 x—4y+5=0 H IREg 7 |

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.

Tsh HFHT TATSGE o & YR o IS Tfdfal ol FHHIT & & | A JhR <k
vfa wgfafes < fmio & 5 fime sed i 10 fire Sgd 4 &d & | B TR &
vfa wfafeg o fow 8 fime e 3t 8 fide Sred # @ 8 | foam w2 e
HIed & T a1 auF 3 92 20 fiee qen Jred & folw 4 =2 3Iuatey & | T
A YR % e | T 100 3R T B TR & Fid=g T T 120 HT A9
BT 8 | T1d hifoT fop o & Afereparfisntor & fofw Tcdiss TR & fohda-fopad
wfifeml 1 o gry FmEio g =T | e T qee S R S T
I EA SHITT |

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.
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28.

29.

g (2,1,-1) ¥ ToRA aTell @1 &1 afcy THe §a i St foh @

_>

ro=( o+ +a@i-] + k)% R R | o@: 3 34 wEed & e A gl
o 3 FfT |

Tera

f9g P(1,3,4) 9 9909 2x —y + z + 3 = 0 W EI9 T AF % ¢ Q % Feameh
A I | e gl PQ A HWAa i 4T id BT 39 foig P &1 Nfdfers off
a HIT |

Find the vector equation of the line passing through (2, 1, —1) and
—> A A A A JAN

parallel to the line r =(i + j) + M21i— j + 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.

52 Tl <hl Teh AT 1 TS | Teh AT W AT 8 | I A <l T H F g
(T SITREeToHT o) &1 et ket SITd € e 918 Q1 g o Il 9IC 91d 8 | @l
T 9T % GHH o B hl TTRIHAT HTA AN |

A card from a pack of 52 playing cards is lost. From the remaining cards
of the pack, two cards are drawn at random (without replacement) and
both are found to be spades. Find the probability of the lost card being a
spade.

g HINT 6w fGu MU w1 o AaTd HEH 9 T8 &FA%A dldl AegT
S s B, s <t B < omeft Bt 7

Prove that the radius of the right circular cylinder of greatest curved
surface area which can be inscribed in a given cone is half of that of the
cone.
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