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title page of the answer-book.
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e Please check that thd %uestion paper contains 11 printed pages.

e Code number give%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) @ FeT ST &/

(ii) 39 J97-97 29 Yo7 & 5l aR @l 7 fawifsid &: o7, 7, gaorg | @ES Iy T4 978 674 @
JIH OH Ak B8 | TS TH8 Yo7 8 577 @ Y95 Gt Al F1 8 | @8 T H 11 I97 & fo78 &
I AR Gk H 3 | @US ¢ 7 6 J97 8 1970 & T9% B: b H1 3 |

(iii) @V 37 F gyl Fo71 @ I T e, U T AT Jo7 1 ATvTHagaR 130 o T 8 |

(iv) QO go7-97 F fasbey 781 8 | v i @ve o7& 1 97 9, @ 5 & 3 o7 4, @ .3 3 FoI 4
TIT GUZ T 3 3 F¥1 § SR fabey 3 | 07 ¥t ye9l 4 @ 379! T & 19T Fh AT & |

(v) FTPAR & JIIT F FHIT TG & | I3 79 &1, @1 3719 TGTIHT TR 7T87% & |

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, i#ternal choice has been provided in 1 question of
Section A, 3 questions of Section B; y@uestions of Section C and 3 questions of Section D.

You have to attempt only one of. lternatives in all such questions.
(v) Use of calculators is not permitied. You may-ask for logarithmic tables, if required.
Q\Q @UE 3
" SECTION A

. Q
T9T G 1 8 4 7F TRAH G 1 A B E |
Question numbers 1 to 4 carry. 1 mark each.

1. Il % P, y = ae?X + 5 hl (&MU L Tl Tashet THIH [T hifoTe, T&f
aTh o T 8 |

Find the differential equation representing the family of curves
y = ae?X + 5, where a is an arbitrary constant.

2. Qﬁy=cos(@)%,?ﬁg—iﬂﬁﬁﬁ?|

If y = cos (+/3x ), then find 3_y
X
3. A ATH i oegg & o0 AA=1%, a1 |A| %1 9 fafaw |

If A is a square matrix satisfying A’A = I, write the value of |A].

4. 39 @ & fep-pramea Ja Hifore S s e ¥ JmE v s 7
AT

w Yar et s faeg, fome fRufy wfew 21 - § + 4k 2, @ TR & ok
Ffewr |+ } -2k 1R F R | 7@ Y@ F1 Hrdta aHiww F@ BT |
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Find the direction cosines of a line which makes equal angles with the
coordinate axes.

OR

A A AN
A line passes through the point with position vector 21 — j + 4k and is

AN A N
in the direction of the vector i + j — 2k. Find the equation of the line in

cartesian form.
LUs

SECTION B

o7 GEIT5 {12 T % F97 & 2 3% & |
Question numbers 5 to 12 carry 2 marks each.

5. auisu fk fig A 21 +3) +5k),B(i +2] +3k)3H 07 — k) T@ F |
HAYAT
- - - -
M a =21 + ) + 3k s b:3f+5§-21§%,?ﬁ|axb|sna
#HifrT |
ShowthatthepointsA((gé;% 3J +5k) B(1 +2_] +3k)andC(71 —k)

are collinear. Q\Q
@ OR

4 4 A A A —> A A A
Find | a x b |,ifa =21+ j +3k and b =31 +5j —2k.

6. W@ﬁl’r{:

J. X_53 e* dx
(x—3)

I X_53 e* dx
(x—-3)

7. ot arEafes et & gy=a R @ affSa @i « : a « b = (a2 + b2
w1 fganerd 8, gueht Sitw Shifv | afg g fgenard 2, ot sma il T = =7
= g A1 R |

Examine whether the operation : defined on R, the set of all real

Find :

numbers, by a « b = a?+b? isa binary operation or not, and if it is a
binary operation, find whether it is associative or not.

P.T.O.
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10.

11.

165/2/3

ﬂ 3 4 auiten B (A - 2) (A 31 =

4 2
IfA =

} , show that (A — 2I) (A - 30 =
-1 1

RIGREA IS
3 3

J'sin X + cos® x

3 3 dx
sin“ x cos” x

AT

El'l'd@'%ﬂ'{:

j X_33 e* dx
(x-1

J‘s1n3x+cos X @'\\QQ
2 x cos? x&

sSin

Find :

Find : @$

T fHept 5 S IJm T | (1) 8 IR fuq AW h WRkemar w8 2
(ii) 3Tferehan 3 9 fad 31 S gTfrehdt =T B 2

SDC]
T Toeepl & Th 9 TH 1Y 3BT W Fodi hl @31, X 1 IRkehdT sied I
HIT |

A coin is tossed 5 times. What is the probability of getting (i) 3 heads,
(i1) at most 3 heads ?

OR
Find the probability distribution of X, the number of heads in a
simultaneous toss of two coins.

Ife P(A 7&81) = 07, P(B) = 0-7 @1 P(B/A) = 0+5 &, a1 P(A/B) Td shifST |
If P(not A) = 0-7, P(B) = 0-7 and P(B/A) = 0-5, then find P(A/B).

4
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Thi o A y = Ae2X + Be2X Tgl A, B WD 3 &, ol &G & ara
3Tgehel HISHUT F1d ShioT |

Find the differential equation of the family of curves y = Ae?X + Be 2%
where A and B are arbitrary constants.

T us |
SECTION C

9T GEIT 13 & 23 T JH Fo7 & 4 3% & |
Question numbers 13 to 23 carry 4 marks each.

13.

14.

15.

x % TTT g HINT :

tanl(x+1)+tanl(x—1)=tan" 1| =

Solve for x :

tan~! (x + 1) + tan~! (&Ql) =tan-! ﬁ
S

31
N
Ife x = ael (sin t + cosgtﬁﬁy =.ael (sin t — cos t) B, a1 fag HIw T
dy _x+y @\
dx x-y @
YT

X % GU&T xSIN X 4 (gin x)C08X o] IFhald hIfIT |

If x=ael(sint +.cost) and y = ae® (sin t — cos t), then prove that
dy _x+y

dx x-y
OR
Differentiate xS X + (sin x)¢°8 X with respect to x.
3T hif
2 cos x 5 dx
J (1--sinx) (2 — cos” x)
Find :
2 cos x 5 dx
J (1-sinx)(2 - cos” x)

P.T.O.
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17.

18.

165/2/3

St i fo6 w1 ag=T A = {1, 2, 3, 4, 5, 6} W URwWva wEy
R={(a,b):b=a+ 1} Fqed, THHT AT THTH 7 |

AT
Ta AT ff £ 2 N > Y, fix) = 4x + 3, g qRWIYd Tk ®od B, &
Y={yeN:y=4x+3,%{:ﬁxeNa—»W}%|ﬁ33ﬁm%qu%|
SHh] Tideld hod ot J1d ity |

Check whether the relation R defined on the set A = {1, 2, 3, 4, 5, 6}.as
R ={(a, b) : b = a + 1} is reflexive, symmetric or transitive.

OR
Let f: N — Y be a function defined as f(x) = 4x + 3,

where Y ={y € N:y=4x + 3, for some x € N}. Show that fiis invertible.
Find its inverse.

QRfUh! & TUTIHT T JINT Hieh, TS R
3a —-a+b -—-a+c

—b+a 3b @C:S(a+b+c)(ab+bc+ca)
—c+a —-c+b SQ\

Using properties of dete\@’lnants show that

3a G$+b —a+c

—b+a 3b ~“b+c =3(a+b+c)(ab+ bc +ca)

—c+a ~~e+b 3c

'ﬂﬁi,%{:ﬁc>0%m, (x—a)2+(y—b)2=c2%,Fﬁﬁ:@@ﬁ|’Q%

3/2
2
de) ]
dx
a%y
dx2

a3 b ¥ a7 T R Tfer 2 |

If (x—a)?+ (y—b)2=c2, for somec> 0, prove that

3/2
2
de) ]
dx
a%y
dx2

is a constant independent of a and b.

6
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19. T% x2 = 4y W 39 A H1 FHHE T FINT, I 65 (- 1, 4) F ToRaT
2|

Find the equation of the normal to the curve x2 = 4y which passes
through the point (-1, 4).

20. fag fifSu fs
a a
J-f(x)dx = J' f(a —x) dx
0 0
3HAd:
/2
j; dx
sin X + cos x
0
T HoAThA SHINT | N
K\Q
Prove that %
a (§:

a
jf(x) dx § —x).-dx
0

and hence evaluate
/2

X
S SV
S1n X + COS X

0

21. 3T9hdd HHIH hil B ShITVIT :

Xd—y = y—Xxtan (Zj
dx

X
SToaT
AIhd GHIHT i g hifow
dy = |x+ycosx
dx 1+sinx
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22.

23.

165/2/3

Solve the differential equation :

xd—y = y—xtan (Zj
dx X

OR

Solve the differential equation :

dy = |x+ycosx
dx 1+sinx

¢« x—1 y—-2 z—33ﬁ_{x—1 y—1"2z—-6 ‘
@ = = = \ TE A 8,
e -3 2\ 2 3\ 2 —5 \?ﬁ

A A UM A I | 37d: 1 I foh A1 3 TETT Teh-gal il el & A1
&l |

&
X—l_ S _z—3 and X—l_y—l_z—6
-3 Q%20 2 3Z 2 -5

perpendicular, ﬁn%@%e value of A. Hence find whether the lines are

If the lines

are

intersecting or not.

. > A A A A A A
afestt b = 2i +4j—5k3ﬁ1?:xi +2j +3ké§%ﬁ,gﬁ&1?+?%
aﬁmwaﬁﬂaaﬁﬂ::f+§+ﬁwaﬁﬂw1%| A T AH
- -
A AT SR 3@ b + ¢ b I wreh afew off Fma AT |

- A A A
The scalar product of the vector a =i + j + k with a unit vector along

- A A A —> A A A
the sum of the vectors b = 2i + 4] — 5k and ¢ = A1 + 2j + 3k is
equal to 1. Find the value of A and hence find the unit vector along

> >
b +c.

8
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@ 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.

1 1 1
Mg A=|1 2 -3|hfugasefs A3 _6A2+5A+111=0%|
2 -1 3
Tgh! gEdr 9 A-L 5 I |
HAIAT
frfefaa aieor fem

3x—-2y+3z=8

™
S\
2x+y—-z=1 &
NG
4x—3y+22=4$Q\
i 1oy fafy = |
1 1 1
Show that for the matrix A = |1 2 ~3|,A3-6AZ+5A+111=0.
2 -1 3
Hence, find AL,

OR

Using matrix method, solve the following system of equations :
3x—2y+3z=8
2x+y—-z=1
4x -3y +2z=4

P.T.O.
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26.

217.

28.

165/2/3

forg IS fo6 ts R o= & it o 37dtiq AReRan ST & S shl Ses
%%lﬁwwﬁaﬁ‘cﬁﬁnl

Show that the height of the cylinder of maximum volume that can be

inscribed in a sphere of radius R is 2R . Also find the maximum volume.

73

T I H 5 AT IR 4 Hiehl Tig 8 3N Th gl I H 3 A 3R 6 whredl g
g 1 2l Ol U @ ugesA wh AT A § AR SeH @ wrgesdr(femn
gfaEeTaq ) 2 7o et St 8 S TR gFl @ 918 St § (| wiiiekar 3
Aifire 5 278 1% < 99 3 @ P E |

A bag contains 5 red and 4 black balls, a second bag contains 3 red and
6 black balls. One of the two bags is selected at random and two balls are

drawn at random (without replacement) both-of which are found to be
red. Find the probability that the balls are drawn from the second bag.

wTeher fafy & 3@ fge w1 emer Fa-Shif s o (1, 0), 2, 2) 3R

3, 1% | 6\\

&

\Q(b’ JAgan
Q

W%@,a@x2+y2=4ﬁm(x—2)2+y2=4%3ﬁ?[ﬁ3ﬁ?33[$[

FAB A HINT |

Using method of integration, find the area of the triangle whose vertices
are (1, 0), (2, 2) and (3, 1).

OR

Using method of integration, find the area of the region enclosed between
two circles x2 + y2 = 4 and (x — 2)% + y2 = 4.

Th U1 & Foh o1 WM, A IR B s T 3, 90 &9 9 =id) o1 ST gial
2 | JPR A I T3 $hTs H 3 g dicl o 1 g T, qAT TR B i T 31 A
1 gaidl 9 2 g THT JAT | ATAT 8 | Ul SAGI-Y-SATST 9 g Alal 9 8 g WM I
B TN o Tehdl 8 | I THR A hl Teh e & T 40 &1 a9 d ThT B
Teh 3G 8 T 50 T AT HART SATAT 8, 1 ATIRdT ATH fid BT 8q ]
HI Al FhR I Tohal-forat gepreat s =nfed 2 Iwd wwen @t Waw
T g o uiEfdd sk e fafa & ga Hifse o stfteran oy off
AT T |
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29.

A company produces two types of goods, A and B, that require gold and
silver. Each unit of type A requires 3 g of silver and 1 g of gold while that

of type B requires 1 g of silver and 2 g of gold. The company can use at the
most 9 g of silver and 8 g of gold. If each unit of type A brings a profit of ¥

40 and that of type B ¥ 50, find the number of units of each type that the

company should produce to maximize profit. Formulate the above LPP and
solve it graphically and also find the maximum profit.

ﬁ@ﬁ,%ﬁ\ﬁﬂﬁﬂ /1\ +3'\—212,2/i\—3'\ +1/2?'[9T[/i\+23'\ +l§§,ﬁ
TR el FHAe ol TG F I U FTd HIT | ITYTH FHA o HHIM
qaad, St fomg (2, 3, 7) | TSRAT 7, 1 qHiwE o faRau| o1, qHl |
THAA! o o= 1 g Aq HINT |

HAAAT

famgai (2, — 1, 2) @M (5, 3, 4) € TRA ITell W@l T FHIHLT HG HIAY qA1

fagati (2, 0, 3), (1, 1, 5) @ (?,QQ 4) B TS AT TS <1 i ot

EAE I |%@Tawwuﬁ§,§§%@%ﬁaﬁﬁﬁn |

Find the vector and ca@lan equations of the plane passing through the
A A AN A N A N A AN

points having posigg& ectors i + )] —2k,2i —j +kandi +2j + k.

Write the equation” of a plane passing through a point (2, 3, 7) and

parallel to the plane obtained above. Hence, find the distance between

the two parallel planes.

OR

Find the equation of the line passing through (2, — 1, 2) and (5, 3, 4) and
of the plane passing through (2, 0, 3), (1, 1, 5) and (3, 2, 4). Also, find
their point of intersection.
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