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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
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 anv answer on the answer-book during this period.
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General Instructions :

65/1/3

(i)  All questions are compulsory.

(i)  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.

Qg - 3A
SECTION - A

IO T 1 4 T T T 1 AR A3 |
Question numbers 1 to 4 carry 1 mark each.

{2 x b adl b x @ % ste 1 i fafam, |

Write the angle between the vectors @ x band b x 2.

HHT A T B ShHIT: IfE 3 x 2 @7 2 x 4 % TR & df 37T (AB) i whife fafau |

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

56 y = sin x % feig (0, 0) T WA TS THRI-T@T Hl THIHT [TRET |

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

S 1
N : x(1+logx)dx

: 1
Find : Jx(l T logx) dx
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g -«
SECTION -B

T T 5 Y 12 Toh Tdeh T % 2 3 & |
Question numbers 5 to 12 carry 2 marks each.

5. afe feig fomen fRufa |fewr 101 + 37, 12) — 5j @emad + 11) &, @@ &, @ A 1 9 7w
i |

If the points with position vectors 101 + 3}, 121 - 53 and A1+ llf are collinear, find the
value of A.

6. T BH Bl Ufdfed o 9 M a1 $S BIE MieAT g 7 & HH 1200 Fhst 9o &
Seifep o€t MEN | 200 Yohot qAT DI ME H 80 Yohol 31 Hehd & | Ueh §Sl MY 1 @
T 400 9T T BIET ME 1 @ T 200 7 | Ufafed T 3000 T 3Aferes @< &1 fohy <71 Tehd
TUT 36 T T TS TS L) MTSA] shi HEAT B MiSAT h T A ATk T8l 8 gk |
ITUH h! Mgeh TUTHT THEIT ST Sefeh feam g fr @ A A FH AT 2 |

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 ¥ 400 and each small van is ¥ 200. Not more than ¥ 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. Fr areyg wefieRon § WRfves WiRAT R, — R, + R, 1 AR A o T¥ETd STH FHieR0
feTRe :
2 31 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.

Gl A

8. U @iagId e hi s r, 3 Tt /fie <l X § we W 2 3R ST h, 2 T /e i @@
YA TR | T r =9 Tt 3T h = 6 Aft B, q W1 o ST H IR <hl &L AT ST |

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.

9. @Rl y>= 4ax % Holl I et THIH AT SHITTT |

Find the differential equation of the family of curves y? = 4 ax.
65/1/3 3 [P.T.O.
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sinx —cosx 2
10. k1 98 T 1 BT e 70 Bem £ =] X7 4
k ,sz
4
x=" wHdd A |
4
sin x — cosx T
—’x;t_
Find the value of k for which the function f(x) = Ax—m 4
k ,x=E
4
: . T
1S continuous at x = Z .
11, 37a i : I;dx
2
Vx™ —4x
Find : J.;dx
Vx? —4x
12.  3Taehel GHIHIT %+gy=xwwwgaamﬁﬁq |
X
. . : . . dy 2
Find the general solution of the differential equation —+—y=x.

X

oug - q
SECTION -C

U9 G 13 9 23 T IAH Y9 h 4 376 3 |

Question numbers 13 to 23 carry 4 marks each.

2
13. a’ﬁix=a(cose+6sinG)Wy=a(sin6—Gcos9)%,?‘ﬁjx—z]ﬂﬁaﬁﬁl'q|

2

If x=a(cos B + 0 sin 0) and y = a (sin 0 — 0 cos 0), then find jx—z]

14. @k y = cos (x +y), — 21 <x<0 s 30 TRI-I@T HT THHWT A HITC S @
x+2y=0%agTR % |

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

65/1/3 4
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16.

17.

18.

19.
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S - x*dx
M ' I(x—l)(x2 +1)

x2dx

Find : Im

T 37aeRet THieRT %1 ST g T4 ShIT

xcos (ljﬂ =ycos (zj + X
x)dx X
Find the general solution of the following differential equation :
XCos (zjd_y =ycos (zj + X
x ) dx X
If¢ =R f6g A, B, C @@ D ek feurf wfesr semm:
41+ 3 + 3K, 5i+x) + 7K, 51+ 3] 371 + 6] + k T, Tadelra ¥, A x 1 A 710 I |
If four points A, B, C and D with position vectors 4€ + 3} + 312, 5; + x} + 71A<, 5; + 3}

A A

and 71 + 6j + k respectively are coplanar, then find the value of x.

p 1 T T R S — 1—x=7y—14=Z—3 e 7—7x:5—y:11—z
3 2p 1 3p 1 7

TER &9 & |
YT

Tl x +y +2z =13 2x + 3y + 4z = 5 Y Ufd=sed 1@ A B I Tt 39 T T
TR AT HITTT ST y-37:@US 1 GAT b 7 37 :@US o (7 % TWH & |
Find the value of p so that the lines
1—x:7y—14:Z—3 and 7—7x:5—y: 11-2z

3 2p 1 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 is equal to three times its z-intercept.

a b-y c-z
TR |a—x b c—z|=0 & GRAE F et & v d 2420 % am

X z
a-x b-y ¢ Y

<hifeTe STat x,y,z#0
YT

IR TRttt o SR g frfaifaa STeg A 1 SJohn F1d i |

)

65/1/3 5 [P.T.O.



20.

21.

22.

23.
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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

1 2
A= .
AT g, T 37ee o 3Taid z = 105x + 90y T fershaientor Shifvy :
x+y<50,2x+y<80,x>20,y=0

Maximize z = 105x + 90y graphically under the following constraints :
x+y<50,2x+y<80,x>0,y>0

3
A e [0 dx
"‘\/5—4x+x2

x+3

—_— dx
V5 —4x+x°

1 Jl+sinx +4/1-sinx  x i
firg ShifSTe 7o : cot =—,X€ O,Z

J1+sinx —+/1—sinx 2
\/1+sinx+\/l—sinx X . (0 E]
\/1+sinx—\/l—sinx 2’ 4

Teh HeTT & 60 BT H i TehR hi A0 6 B 2 |

A hicd afym & 9T |

B: Tt wg sw afend |

C: ETRETE qm A=A |

10 B 3ot A ®, 30 Avft B & qem 3= gvft C W & | I8 urn w6 it A % sEi %
T Tier § 3= 3 7 o UM <hl ITRrehdr 0.002 B STaifeh St B % ST 1 I8 T1irehdr
0.02 T ft C % BT i I8 FMRIehdl 0.20 7 | HeTT 1 Th BHE IG5 g1 IH T,
IS Ik T U AT ITAT TAT | ITFrehdT AT <hifore foh 28 ®1 Svft C 12 | 3vft C
Bl | o i < foehd 1 STawshar g ?

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 ?

Find : I

Prove that : cot‘l[
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25.

26.
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€ ig — ¢
SECTION -D

T HEAT 24 H 29 Toh T T 6 6 3 ¢ |
Question numbers 24 to 29 carry 6 marks each.

I8 AU A1 HIIC FHH f(x) = sin x + cos x, 0 < x < 27 G Y& B { R FHAH
1 TR BTEHH ¢ |
T

forg I foh 1M 10T o 3R SaE h o 7 I 9igp % STRT AR ST % oo
I TS, I hl HaTs i Teh TS & | 379 ol STTeehad TrEa ot 37ra Hife |

Find the intervals in which the function f given by
f(x) =sinx+cosx, 0 <x<2x;
is strictly increasing or strictly decreasing.

OR

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

Ife weh = & 1 8 IR 3BTt T 1 3 Y frehard A ST
() 3w 5Ta
(i) =g 6 Tod
(iii) 3fereRan 6 fad
HAYET

AT o 52 Ul <l T Welt-wifd Bl M8 T H 8 fF v I oo afgd feprer
ST & | et T oh U=l <h HEAT <l HIE TUT JE0T 374 HIFTT |
A fair coin is tossed 8 times, find the probability of
(i) exactly 5 heads
(i) at least 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.

A f(x) = 4X4 WW@H@W&R—{—%}»R%|Esﬁ's'q1%5f;rR_{—%}_>

3x+
Range of £ (f T URER) T Tehehl dT 3TSS1Eeh & | 37: TRE £ — R — {—%}ﬁ ! S it |

g

TATA =R xR TYUT* A (a, b) * (¢, d) = (a + ¢, b + d) gRT TiaTiva wsh fgamend
HisRAT & | g hIfTE foh + shufarf-m qen 8= @ | A H * &l qcameh 31994, 976 &1 8,
ql A1a I |

7 [P.T.O.



27.

28.

29.
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4x

X+

4
Let f: R — {——} — R be a function defined as f(x)=3

3 . Show that, in
4

4 4
f:R- {g} — Range of f, fis one-one and onto. Hence find f-!. Range f - R — {5}

OR

Let A=R x R and * be the binary operation on A defined by (a, b) * (c,d) =(a+c, b +d).
Show that * is commutative and associative. Find the identity element for * on A, if
any.

2 -1 -1 -8 -10
IR AFC@RNG, AC:| 1 0 |A=| 1 -2 -5
-3 4 9 22 15
2 -1 -1 -8 =10
Find matrix A, if | 1 0 A= 1 -2 =5
-3 4 9 22 15
TR o TN & T &5 o7 &%et T1d <hifTT :

{ny) 1 y? 2 a0 +y? <2ava > 0f
Using Integration, find the area of the following region :

{ny)y? 2 axx +y? <2ava > 0f

fiig (1, 3, 2) B 1R ST ATt Ao TR o + 2y + 32 = 5 3 3w + 3y + 2= 0 F A TP
TS, THAA T THIHUT AT HITT |

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