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General Instructions :

65/1/2

(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.

ug — A
SECTION - A

T HE&AT 1§ 4 T Y I 1 316 H1 ¢ |
Question numbers 1 to 4 carry 1 mark each.

T y = sin x  6g (0, 0) TR i< T3 T1-@T Hl TR AT |

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

Tfesit 2 x b a1 b x & o &g 1 v faRan |

. - -
Write the angle between the vectors @ x b and b x a.

HHT A TT B 3hHIT: hIfE 3 x 2 TAT 2 x 4 % SSE & a1 3R (AB) hi whife fafiau |

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

|
AR : | o &

1

Find : x(1 +1logx)

dx



g -d
SECTION - B

T HEIT 5 | 12 Toh TIh T 6 2 3h ¢ |
Question numbers 5 to 12 carry 2 marks each.

5. Rl y?>=4ax % Hal I ITahcl THIHUT 1A HITT |

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

6. T BH I Uil $© oI MiSAT q91 HS BI MISAT g HH & HA 1200 Tohst W9H &
Sferfer &€t M § 200 Yohl AT DI M H 80 UehsT 3T Tehd & | Teh WL ML hl T
% 400 qUT U DI ME BT @ T 200 B | Tidted T 3000 T Aferes @ T&l oy <71 Hehd
AT 3H 1 T AE TS ST TS ohl T B il <hl Tedn o 3Aferes T&1 &1 Fehell |
IUh <h1 Wgeh MU TS 4130 Sefeh fen e fr @E s A FH BT R |

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 is T 400 and each small van is I 200. Not more than I 3,000 is 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. T srreyg wefteRtor 4 wRfYes "R R, — R, + R, 1 ST & o 99ETd ITH HHTeh
fafigu
2 3)(1 0) (8 -3
(1 4](2 —1}(9 —4]
In the following matrix equation use elementary operation R, — R, + R, and write the
equation thus obtained.

2 3)(1 0) (8 -3
1 4){2 -1) (9 -4
8.. 3Taehel THIHIU %+2y=e3x T STIh A AT HITT :
Find the general solution of the differential equation

dy 3
—42y=¢"
de Y

9. U eI WS ohl s r, 3 Eet/foe Al @ E T W g 3R HTE h, 2 At/ fire 1 X
oG W7 | 96 r=9 &l 3T h =6 T B, T 91 % A1 H Uiefe bl & 1 hfor |

The radius r of a right circular cone is decreasing at the rate of 3 cm/minute and the
height h is 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. faigait A, B aem C % fRufe afew ssn Ai +3j, 121 + j @2 117 - 3) 3 1 3 fig ¢, figait A
T B ! TIeTH aTet TEraue &1 3:1 H STedm 8 df A 9T p o HH 7 I |

The position vectors of points A, B and C are 7& + 3}, 12; + u} and llg — 3} respectively. If
C divides the line segment joining A and B in the ratio 3 : 1, find the values of A and p.

11. WW:I\/Zx—xzdx
Find : j\/2x—x2dx

1—cos4x x#0
12, p o1 98 HH A1 HIf e foIe wem fx) = {  +°
p,x=0

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

1-cos4
- [lmeosdx ng

f(x) = X
p,x=0

1s continuous at x = 0.

g -4
SECTION -C

T G113 T 23 0 TYsh G h 4 316 & |

Question numbers 13 to 23 carry 4 marks each.

x*dx

Find: [ (x—D( +1)

14. Afg AR Teg A, B, C @@ D e feuf wfes s
41+ 3] + 3k, 51 +xj + 7k, 5i+ 3] 3 Ti + 6] + k &, Teacha F, A x %1 aw 71 HfAC |
If four points A, B, C and D with position vectors 4€+ 3} + 31A<, 5€+x} + 71A<, 5€+ 33

and 71 + 6j + k respectively are coplanar, then find the value of x.
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15. T STaend THieuT o1 SATIeh BT 1A ShITT

XCOS (XJQ =ycos (XJ +x
x ) dx X

Find the general solution of the following differential equation :

XCOS (XJQ =ycos (XJ +x
x )dx X

16. Tag T : tan™ I+x-Vi-x =£—lcos4x,——1 <x<1
Ni+x+41-x | 4 2 2

Prove that : tan™ Itx-~Nl-x) = lco *lx,—LSxSI
Vitx+4l-x ) 4 2 V2

a b-y c-z
17. 3R |a—x b c—z|=0 & GO % e F W= a 2424+ S %A aE
a-x b-y ¢ Ty
Eﬁﬁmﬁlﬁx,y,zio
CRE]|

ITfyeh |fshaTat < SRR g ffaiRaa steqg A %1 Sohy 1d SHIfT |

1 2
A=

2 -1

a b-y c—z
If la—x b c¢—z|=0, then using properties of determinants, find the value of

a-x b-y ¢
a b ¢
—+—+—, wherex,y, z#0.
Xy z
OR

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

3
A= .
2 -1
18. ThH y=cos (x +y), — 21 <x<0 hH 30 TH-TGT T FHIHOT T HIfC AT @l

X +2y=0% GHI R |

Find the equation of tangent to the curve y = cos (x +y), — 2n < x <0, that is parallel
to the line x + 2y = 0.
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19.

20.

21.

22.

p 1 T 71 BN - l—x:7y—14:Z—3 o 7—7x:5—y:11—z
3 2p 1 3p 1 7

TR S & |

YA
ﬂ?ﬁx+y+z= 1 3ﬁ?2x+3y+4z=53ﬁ9ﬁ?§a?i'@TﬁﬁﬁﬂaﬁW?HWW
TR 1 hIFTT ek y-37d:30€ o1 QAT 38eh 2 -—37d:@US o i & T9H & |
Find the value of p so that the lines
I;x: 7y2;14:zI3 and 7;p7x:51y:117—z

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 is equal to three times its z-intercept.

1 W T T 1 A6 G B HIRTT
Jrferehaietor HIfT : z = 8000x + 12000y

3x+4y <60
=1 3raqei & 3t : {x+ 3y <30

x20,y=0
Solve the following Linear Programming problem graphically :
Maximise : z = 8000x + 12000 y

3x+4y <60
Subject to the constraints :  x + 3y <30
x>20,y>0
x+7
Faee: [—
j3x2+25x+28
Find : I#
3x° +25x+28

. ) d?
e x =3 cost—2 cos’ taAMy=3 sint—2sint ¥, a@ K};Sﬂaili\ﬂﬂ |
2

Ifx=3cost—2cos’tandy=3sint—2 sin%thenﬁnd%.
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23.

24. .

25.
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Teh &1 o 60 BT H o9 TehR <hl A S B B |

A i IR w9 |

B: Tafia ot o aftert |

C: WIETE agn A |

10 B it A |, 30 Juft B H 91 31 oft C H & | I8 9 T ok gvft A & BET %
qTftfer qien § 373 3ok 7 o UM ohl TRiehar 0.002 & STafeh A0t B o BT 1 I8 TRk
0.02 T &0ft C % BT H1 Tg TR 0.20 7 | Haql 1 Th BH AGeadl 97 IH T,

31T 3ok 1 o U ITSAT U AT | ITrekar Ard <hifere 6 g s avft c 1R | Avft C
ST | fohd ol o ok <l STawaehal § 7

There are three categories of students in a class of 60 students :

A : Very hard working students

B : Regular but not so hard working

C : Careless and irregular

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

T -3¢
SECTION - D

T T 24 | 29 T Tceh I h 6 37 & |
Question numbers 24 to 29 carry 6 marks each.

g AU AT T 8 f(x) = sin x + cos x, 0 < x < 27 §RI Y& B { R agmm
1 R gEAE 2 |
YAl

Torg IR Toh TG I o 3T HTATS h o T I I oh ST JTTLhaH JTHT oh St
I TS, I hl HTS ohi Teh [d8TS & | TS T STeehad TrRIaH o F1d T |
Find the intervals in which the function f given by
f(x) =sinx+cosx,0<x <27
is strictly increasing or strictly decreasing.

R
Show that height of the cylinder of greoatest volume which can be inscribed in a right

circular cone of height h and semi-vertical angle ., is one-third that of the cone. Hence
find the greatest volume of the cylinder.

TS o T & &7 {(x, y) : y2 < 4x, 4x2 + 4y2 < 9} =T & FTd HIWTT |

Using integration find the area of the region {(x, y) : y* < 4x, 4x* + 4y? < 9}.



26. Ife Tk =y forss 1 § SR IsTeT TR 1 T4 <hY ITRRrekard Aid <hIf
() w5t
(i) =g 6 foa
(iii) 3tfereRan 6 faa
YT
A 52 Tl hl Teh HeAl-wifd Bl 18 T 1 9 9 o IR faeemaar gfgd feere
A 8 | AT TT b il <hl EEAT hl HIE T TEOT ST <hIfTT |

A fair coin is tossed 8 times, find the probability of
(1) exactly 5 heads
(i1) atleast six heads
(ii1) 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.

4x . 4 ] 4
27. nmf(x):3x+4 WqﬁﬂﬁH@Wf.R—{ 3}—>rR%|as1‘r§q1%f.rR—{ 3}—>
Range of f (f 3T URER) H Tsheh! a1 TG & | 37d: IRER £ — R —{—g}ﬁ ' S IR |
A
TMA=RxREAAT * AT (a, b) * (c, d) = (a + ¢, b + d) gRI qReTfa wes fgamard
gieran 2 | Torg il 156 + shufafa qen aree™i 8 | A U * &1 doaush 3139, I 1 2,
a1 ra it |

4
Let f: R — {——} — R be a function defined as f(x)=

4x
3x+

3 . Show that, in
4

4 4
f:R— {—g} — Range of f, fis one-one and onto. Hence find f!. Range f - R — {—g}
OR
Let A=R xR and * be the binary operation on A defined by (a, b) * (¢, d)=(a+c, b +d).
Show that * is commutative and associative. Find the identity element for * on A, if any.

-7 -8 -9
1 2 3
28. Wxaﬁaﬁﬁuaﬁzx(4 S 6}: 2 4 6
11 10 9
-7 -8 -9
) ) i 1 2 3
Find matrix X if : X( ]: 2 4 6
4 5 6
11 10 9

29. eIrtEn fp and x+33:y_1=2_5 T “1:}'_2:2;5 TE-aeliT ? | 37d: T W@Iai

1 5 -1 2
JATTE T ATeT et T THIHLT AT HIT |
Show that the lines x+33 = yl—l = Z;S and x+11 = y;2 = 275 are coplanar. Hence find

the equation of the plane containing these lines.
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