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e Please check that this question paper contains 8 printed pages.

e (Code number given on the right hand side of the question paper should be written on the
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e Please check that this question paper contains 29 questions.
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General Instructions :
(i) All questions are compulsory.
(ii)  This 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 3 questions
of four marks each and 3 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. You may ask for logarithmic tables, if required.

gqug — A
SECTION - A

9 GE&IT 1 H 4 b Tcieh Y9 1 37 1 & |
Question numbers 1 to 4 carry 1 mark each.

[.. 3k y=sinx (6g (0, 0) T T T3 TN T FHIHUT [TRIT |

Write the equation of tangent drawn to the curve y = sin x at the point (0, 0).

.. Al T x b aUl b x 2 o s &1 IV fIRay |

- > B
Write the angle between the vectors @ x b and b x d.

3. HMET A TUT B SHEI: whife 3 x 2 AUT 2 x 4 h TR & dl 378 (AB) hi whife TeTliay |

Let A and B are matrices of order 3 x 2 and 2 x 4 respectively. Write the order of matrix
(AB).

]
4. T hIWT ; (1 logx)dx

Find : (1 +log ) dx
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gqug —
SECTION - B

9 FE&IT 5 ° 12 T b I o 2 37 @ |
Question numbers S to 12 carry 2 marks each.

5. dshl y* = 4ax % DAl I 3Tdehcl THIHIUT HATd iU |

Find the differential equation of the family of curves y* = 4 ax.

6. U BH ol AldicT IS Tl MISAT AU HS Biel MeAT gHI A & HH 1200 Tehat U+ 7
Sk g2l Mel H 200 Uohs aAT Bidl Ml H 80 Uohsl 31T Hehd & | Tsh g Sl &I T
T 400 qUT Ush BT Ml &1 @ T 200 7 | Idfed T 3000 I 377ereh @< a1 TohU ST Tehd
qYAT 39 h1™ G S TS Sl MTSAT hl TEAT Bl MMSAT hl T&AT U 31k T8l &l dhdl |
ITUH <hl ek TIUTHE JHET SH15U Sdih eaT 2 fr @S s T A BHT & |

A firm has to transport atleast 1200 packages daily using large vans which carry 200
packages each and small vans which can take 80 packages each. The cost for engaging each
large van 1s X 400 and each small van 1s < 200. Not more than < 3,000 1s to be spent daily on
the job and the number of large vans cannot exceed the number of small vans. Formulate
this problem as a LPP given that the objective is to minimize cost.

7. TF 3ATeYE GHIROT | TR HishAT R, —> R, + R, 1 FFFT A o T STH GHTHT
TTgT -
(2 3)}(1 0) (8 -3

In the following matrix equation use elementary operation R, — R, + R, and write the

1

equation thus obtained.
(2 3)(1~.04 (8 -3

8.. 37dhcT THIH dy -2y = > 1 HTUeh &1 IATd hiIT :

dx
Find the general solution of the differential equation
dy 3
2y =¢>"
i y

0.  Ueh ciSgiId I <hl T r, 3 Gl /THAE b1 G § U2 W&l 8 3R H4T8 h, 2 §H /A hl &
dEg @I g | 6 r=9 Ul 31 h = 6 941 &, d9 I o AT H TR hl G AT hitaTT |

The radius r of a right circular cone 1s decreasing at the rate of 3 cm/minute and the
height h 1s increasing at the rate of 2 cm/minute. When r = 9 ¢cm and h = 6 cm, find the
rate of change of its volume.
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10. figati A, Bawm C % feurf afew swmen: Ad + 3j, 121 + pj @ 111 - 3§ 3 | 3 fiig ¢, figati A
dUT B ! THAT a1t {E@RIUS &l 3:1 H Sieal & af A AT o T 3A1d hi 11T |

The position vectors of points A, B and C are A1 + 33, 121 + wj and 111 — 35 respectively. If
C divides the line segment joining A and B 1n the ratio 3 : 1, find the values of A and p.

11. FTd <hITWU : I\/2x—x2dx

Find : I\/2x—x2dx

l—cos4x3x¢0

[2. p bl 98 HF ATd ST {98k 7T ®etd fx) =< x°

p,x=0

x =0 Hdd &l |
Find the value of p for which the function

1—00234xﬂx¢0
f(x)=9 x

p,x=0

1S continuous atx = 0.

dgug -
SECTION - C

U9 TE&IT 13 T 23 dh U Y94 5 4 375 & |

Question numbers 13 to 23 carry 4 marks each.

13. Wﬁﬁl@: I xdy

(x=1D(x" +1)
x*dx
(x =D(x" +1)

Find : I

14. Fi¢=R TG A, B, C 91 D TSk T&ufd €igr shaw:
4;+3}+312, 5;+xj+712, 5?+3}3ﬁ17g+6j+1§%, H&doi &, dl x bl H19 JTd shiTTu |

If four points A, B, C and D with position vectors 41 + 37 + 3k, 51 +x) + 7k, 51 + 3]
and 71 + 6] + k respectively are coplanar, then find the value of x.
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15. T4 379ehet GHTRTUT Shl STIh B ITTd Shilu :

h h
X COS [Z %y = Y COS [X + X

x ) dx

Find the general solution of the following differential equation :

X )

) \
Jccos[Z g=ycos[l + X
x ) dx X
([ )
16. |?IE@%IQ: tan ' \/1+x \/1 al
\‘\/1‘|‘X‘|"\/1'—X/

Prove that : tan™

a b-y
17. Ife la—x b

a—x b-y

/\/1+x—\/1—x\
(VI+x++1-x

C—Z

_ 5 1(:()3_1;15j 1 Lx X1
4 2 J2

=£—lcos‘1x,—L£x£1
4 2 J2

c—z|=0 & d arhE % et S wma 24206 & gm

C

%QGIET XV.Z#0

AT

X Yy

Tk HishAT3AT o SN g T TIRad 31eY8 A 3T sk AT hiTad |

y
2 -b

A=

a b=y
If la—x " b
a—x b-y

a b ¢

o= A

Z

c—z|=0, then using properties of determinants, find the value of

C

-—+—, where x, y, z# 0.

X V 2z

OR

Using elementary operations, find the inverse of the following matrix A

(1 2

A = ..
Z -1

18. Th y=cos (x + V), — 21 <x<0 T 39 TR-LEGT I GHHL A HiT S @I

X 2y=0a3H4-ﬁdI% |

Find the equation of tangent to the curve y = cos (x +y), — 2n <x <0, that 1s parallel
to the line x + 2y = 0.
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19. p T A T Hifre ks Yarg =X IY 12 _2-0 qop T-7x _S-y ll-2
3 2p 1 3p ] 7

T o9 gl |
AT

dAdl x +y+z= 13T 2x + 3y + 4z = 5 ! Tldoed @1 9 Bhl SH dTc] 39 aA ol
HHIEHTOT AT <HITSTT fSTHeh -3 @UE 1 AT 3Heh 7 3 @UE & 7 o FHH & |
Find the value of p so that the lines
1—x _ Ty —14 _ Z—3 and T-="Tx =5—y _ 11—z

3 2p ] 3p 1 7

are at right angles

OR

Find the equation of the plane through the line of intersection of the planes x + y +z =1
and 2x + 3y + 4z =5 and twice of its y-intercept 1s equal to three times 1ts z-intercept.

20. =1 tgsh TUHT 99ST 1 UTH ST 8 hiU
ATYHAHTHLT I : z = 8000x + 12000y

3x+4y <60
=T 37aYl o AT @ < x + 3y < 30
x20,y=>20

Solve the following Linear Programming problem graphically :
Maximise : z = 8000x + 12000 y

3x+4y <60

Subject to the constraints : < x+ 3y <30

x20,y20

21w [

x2+25x+28

Find : _[ B+ dx
" 3x2 +25x +28

2

22. FGx=3cost—2 cos3tﬁmy=3sint—2sin3t%ﬁﬁ dxffl’lﬁﬁﬁml

dzy

[fx=3cost—2cos’ tand y =3 sint—2 sin’ t then find —-.
dx
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23. Teh el 60 BTET H o9 TehR hl FTRIT 6 B 3 |
A : “hicd M A a1 |
B: THIHd 9t~ hH il |

C: WYETg 9T AHEAHT |

10 B I A H, 30 vt BH U1 37 91 C H & | I8 U1 77 b 2A0ff A o BEI
gTYeh T&TT H 37T 376 4 o U bl ATRIShdT 0.002 & ST&ieh 20 B oh B hi I8 JTIehdl
0.02 TUT Ut C o BTAI I I AT 0.20 & | THET 1 Th S JGodAl g I W,
=D b 4 o I a1l YT AT | ITRIehdl HTd ShiToTC fob I8 B 0 C i g | 2401 C o

ST H Tehd To 1 b TolshTd 1 HATEIhdl & ?

There are three categories of students 1n a class of 60 students :
A : Very hard working students

B : Regular but not so hard working

C : Careless and 1rregular

10 students are 1n category A, 30 1n category B and rest in category C. It 1s found that
probability of students of category A, unable to get good marks in the final year
examination 1s, 0.002, of category B 1t 1s 0.02 and of category C, this probability 1s
0.20. A student selected at random was found to be the one who could not get good
marks 1n the examination. Find the probability that this student 1s of category C. What
values need to be developed 1n students of category C ?

dig — ¢
SECTION - D

9 TEAT 24 9 29 b TAh T h 6 37h § |
Question numbers 24 to 29 carry 6 marks each.

24, . 98 AU WA I FFH f(x) = sin x + cos x, 0 < x < 2GR T&d B { FHITR aEaH
T TR gHEEH 2 |

3TYET
firg <hIfST o g3 10T o 3T SaTE h o &« I I o TR ATRIhaT AR & Soi
I TS, I hl HdTs ohl Teh [dRTE & | Td:SeH bl Hieehad AR Wi ATd hifTT |

Find the intervals in which the function f given by
f(x)=smx+cosx, 0<x<2nm
1s strictly increasing or strictly decreasing.

OR
Show that height of the cylinder of greatest volume which can be inscribed 1n a right
circular cone of height h and semi-vertical angle o, 1s one-third that of the cone. Hence
find the greatest volume of the cylinder.

25. HHHAH b TAMH &F {(x, v) : y2 < 4x, 4x2 + 4y2 < 9} ] &THA T4 hIfWT |
Using integration find the area of the region {(x, y) : y* < 4x, 4x* + 4y* < 9}.
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26.

2l s

28.

(-7 -8 -9
(1 2 3O
FTYE X T hITSC A : X L s 7|2 46
: 1109,
(-7 -8 -9
. o 1 2 3)
Find matrix X 1f ; X =1 2 4 6
29, e fp Tad X +3 yll 255 . x+11=y;2=z;5
mﬁgwwwwwmﬁml
Show that the lines x+3=y—1=z—5 and x+1=y—2:
-3 1 5 =] 2

65/1/2

I e =T 1428 1 § S IVTCAT AT 1 T+ <hl FTRISHATU ST <hITIT -

i) 3% 5 Tad
(ii) ~gFdH 6 T
(iii) 3ATIHad 6 Tud
COEC

aTr & 52 Ui shl Teh HAI-HTTd Hel T8 el § ¥ diF I ITUT TTaeAam9-T gfgd e

JTd 2 | T T o Il shl 9T bl H1ET I JE0T 3Td Shiflu |

A fair coin 1s tossed 8 times, find the probability of

(1) exactly 5 heads
(11) at least six heads
(111) at most six heads

OR

Three cards are drawn successively with replacement from a well shuffled pack of
52 cards. Find the mean and variance of the number of red cards.

4

ST IRHTNT Ueh %ol £ : R —
3Ix+4

HHET f(x) =

Range of f (31 GRER) H Ushehl AT 3TT=BICH 3 |3:|a:trf‘u=n:f—>rR—

SR

,4ﬁ

3

(4
—>[R%I‘q’51i‘s’§%f R-173[ >

3
4

gﬁf ' Td <hiToTT |

AMA=RxRZAUT * AH (a, b) * (¢, d) = (a + ¢, b + d) g AT Ueh Tg3Ta

gihT & | TG SHITSTT feh * SHATIHT TUT G189 8 | A H * ol dcideh add, Jic s &,

ol ATd HITTT |
o
[et f : R = X e R be a function defined as f(x)= & . Show that, 1n
A 3x+4
o w,

f: R—1=3( — Range of f, { is one-one and onto. Hence find f-!. Range f > R —

OR

——

3 .
. o

Let A =R x IR-and * be the binary operation on A defined by (a, b) * (¢, d)=(a+c, b+ d).
Show that # 15 commutative and associative. Find the identity element for * on A, 1f any.

the equation of the plane containing these lines.

8

Hg-dciid 8 | 37d: 3 {1371 <hl

Z—35

d

are coplanar. Hence find
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