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e Please check that this question paper contains 11 printed pages.
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written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before
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e 15 minute time has been allotted to read this question paper. The question
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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General Instructions :

)
(ii)
(iit)

(iv)

(v)

(vi)

All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

Please write down the serial number of the question before attempting it.
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Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. 9 o3 (2, a,3),(3,-5,b) @M (-1,11,9) §@ &, @ a + b H 7H F1d
i |

Find the value of a + b, if the points (2, a, 3), (3, — 5, b) and (-1, 11, 9) are

collinear.
— - - o - -
2. AT |a |=10,|b | =27 |a x b|=16%, A a . b % A9 TG
ST |
- > - - - >
Find the valueof a.b, if | a |=10,| b | =2and | a xb | =16.

3. THFR GHAA ¢ . (21 - —2k) =67 r . (61 —3,—6k)=27% &=

1 gl ATd I |

Find the distance between the parallel planes

T .21 —j-2k)=6and T .61 -3j-6k)=27.

2 4 -2 5
4. I A= } qen B{ }%,?ﬁ(SA—B)?ﬂ?rﬁﬁﬂll
3 2 3 4
2 4 -2 5
If A= }andB:{ },thenﬁnd(SA—B).

3 2 3 4

5. Tk y=e™+ax+ bl FEUd w1 I aeha g0 a0 hifvw, STEt
adul b TTH T B |

Find the differential equation representing the curve y = e ™ + ax + b,

where a and b are arbitrary constants.
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6. WW{%J _(g—yj = y3 I I T =1 H IThA ARG |

Write the sum of the order and the degree of the differential equation

2
d’y) (d_yj 3
dx?2 dx Y

Qs d
SECTION B

Jo7 17 & 19 T TAF FoA b 4 3B 8 |
Question numbers 7 to 19 carry 4 marks each.

7. T wed fix) 1 x = 1 T AT 9T x = 2 W AGh=1IdT bl AT hIfoT ;
bx -4 , O<x«<l1
f(x)=| 4x% — 3x , 1<x<2

3x+4 , x2>2

Examine the following function f(x) for continuity at x=1 and
differentiability at x = 2.

bx -4 , O<x<1
f(x) = 4x2 — 3x , 1<x<2

3x+4 , x2>2

2
8. A y=x> 1og[1)é,aﬁﬁ:;—e€r%m% xj—-‘;’ L AN )
X X
rera

B f(x) = (x — 4) (x — 6) (x — 8) & foTu FqUSA [4, 10] § HIET AF YA
geafua ifre |

2
If y =x3 log(lj,then prove that xd—y _ oWy + 3x2= 0.

; dx 2 dx

OR

Verify mean value theorem for the function f(x) = (x —4) (x — 6) (x — 8) on
the interval [4, 10].
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9. Qﬁizlog a @,?ﬁﬁ?@‘ﬁﬁﬂl%

X—-y X—-y
X
>

= log a , then prove that g—y =2 -
X

10. J1d <hif9T ;

dx
X3(X5 + 1)3/5

Find :

dx
X3(X5 + 1)3/5

11. 9 F1d IS :

4
I{|X—2|+|X—3|+|x—4|}dx
2

AYAT

M FTd HIfrT

/4

secx
—-de
1+2sin“x
0

Evaluate :
4

J.{|x—2|+|x—3|+|x—4|}dx
2

OR

Evaluate :
n/4

secx
5 A
1+2sin“x
0
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12.

13.

14.

L2 L2
sin tan_l(lz—XJ + cos_lﬁ—xzﬂ =1, O<x«<l1
X + X

AT

af tan_l(x—_2J+ tan—l[“f’]:g 3 x 1 qH T ER

X — X+6

Prove the following :

U2 )
sin{tan_l(lzx J+cos_1(1 Xzﬂzl’ O<x<1.
X + X

OR

If tan_l(X

X_

i +tan™! X+95 :E,then find the value of x.
x+6) 4

ARfUTehi < TUTEHT T JAT hieh 1 1 g i

1+a2 -b2 2ab —-2b
2ab 1-a%+b? 2a - 1+a2+b?)3
2b —2a 1-a%2-p?

Using the properties of determinants prove that :

1+a2 -b2 2ab —-2b
2ab 1-a%+b? 2a - (1+a2+b?)3
2b —2a 1-a%2-p?
2 -1 1

Mg A=| -1 2 -1 | fou guifge 76 A% — 5A + 41 = 0. 31@: A-1 9@

1 -1 2
ST |

YT

65/2/G 6



IR |fshaTsti o T gRT fefaRaa sTegg 1 SIohA I SHITT :

0 1 2
1 2 3
3 1 0
2 -1 1

For the matrix A=| -1 2 -1 |, show that A% _ BA + 41 = O.
1 -1 2
Hence find A .
OR

Using elementary transformations, find the inverse of the following matrix :

0 1 2
1 2 3
3 1 0

15. 9 IH 4T 3R 5 el g 2 991 Id 11 H 3 &1 3R 4 il 6 & | Th g
HAA I W A II | TIFTaRG foham oirar 8 R a9 @ ¢ Ot 11 & (fomm
fcreemo T %) aArgesan el STt € | Feeeht T A WS e o A #
TGN TG o hIeT TT o B <l TTRhAT F1A hHITT |
Bag I contains 4 red and 5 black balls and bag II contains 3 red and
4 black balls. One ball is transferred from bag I to bag II and then two
balls are drawn at random (without replacement) from bag II. The balls
so drawn are both found to be black. Find the probability that the
transferred ball is black.

16. fag (1, -1, 1) & oW awt a fogsli (4, 3, 2), (1, -1, 0) T (1, 2, -1),
(2,1, 1) ¥ BRI aTclt {@TAl % TraIad @ 1 Al qAT hId T FHHT
F1d HIfT |

Find the vector and cartesian equations of a line through the point

(1, =1, 1) and perpendicular to the lines joining the points (4, 3, 2),
(1,-1,0) and (1, 2,-1), (2, 1, 1).

65/2/G 7 P.T.O.



17. oF foeme™m A, B @1 C 39 %9 94 gW fauifeli w1 @ gedi same),
fraftraar qem ek afte o foft R <1 =Ted & | Iodeh foremerd Ik g
% fotu gresr <t wfsr wfa femmeff swer: = 2,500, T 3,100 @1 = 5,100 ffeaa
il g | T arferert dH1 fermert gro qieena faenf it g qunidt g -

5 A B C
kS

Surerd) 3 4 6
foarfraan 1 5 2
HAR gy 6 3 4

JTMRIE! oh TAN ¥ Ydoh {aerd gRI JEhR § & T aTett el URT F1d i |

T eIl o SAfANH 3T Teh 31 Hod Fomsv, fSaeh fofw ft geeer fean s
=T |

Three schools A, B and C want to award their selected students for the
values of Honesty, Regularity and Hard work. Each school decided to
award a sum of ¥ 2,500, ¥ 3,100, ¥ 5,100 per student for the respective
values. The number of students to be awarded by the three schools is
given below in the table :

School A B C
Values
Honesty 3 4 6
Regularity 4 5 2
Hard work 6 3 4

Find the total money given in awards by the three schools separately,
using matrices.

Apart from the above given values, suggest one more value which should
be considered for giving award.

65/2/G 8



18. W Fd HIfVT :

/2

02X 1-sin 2x dx
1 - cos 2x
n/4
Evaluate :
n/2
2% 1 -sin 2x dx
1 - cos 2x
n/4

19. awfsw f =m fag frss foufy wfw 47 +8§ + 12k, 27 +47 +6k,
3/1\ +53’\ +4/1\< LRI 5/1\ +83\+51/<\§,H'H?|Fﬁ'€{§ |
Show that the four points with position vectors 4/i\ + 83'\ + 1212,

AN N A A A AN
21 +4j+6k, 3i +5j +4k and 51 + 8j + 5k are coplanar.

Qus |
SECTION C

J97 G&IT 20 & 26 T T J97 & 6 37 & /

Question numbers 20 to 26 carry 6 marks each.

20. T T TIIT Hleh, WM y — 1 = x, x-318 9T il x = - 2Td x =3
R &= 1 S%a Fa HIT |

Using integration, find the area of the region bounded by the line
y — 1 = x, the x-axis and the ordinates x = — 2 and x = 3.

21. 3Tghd FHIH (y — sin x) dx + (tan x) dy = 0 &l Jfqa-ei y = 03 x = 0
IS S Ira fafire ga 71a i |

Find the particular solution of the differential equation
(y — sin x) dx + (tan x) dy = O satisfying the condition that y = 0 when
x = 0.

65/2/G 9 P.T.O.



22.

23.

k 1 98 M Fa i fees foe f T@d wem owead ®
x+3 y-1 65-z x+2 2-y z

k-5 1 —2k-1" -1 -k 5
3d: 39 I3 hl A-AAE A I GHdA bl GHIHUT FTd hifST |

Find the value of k for which the following lines are perpendicular to each
other :
x+3 y-1 65-z x+2 2-y =z

k-5 1 —-2k-1" -1 “k 5

Hence find the equation of the plane containing the above lines.

Sta Shifoe fob Afsham « 1 ¥0= A = R x R W = &9 4 ufoaifyg g,
%WWH@WT%QTW

(a,b)x(c,d)=(a+c,b+d),
&l R, avfi aredfaes denet %1 = 8 | Al Ig fgenard |@fean 3, o1 9@
HIfST 1 I8 Hafang g grg=d Hi 2 | « R dcdHes 31a9Id i J1d kit |

HYAT

A AT b A=(-1,0,1,2,B={—-4,-2,0,2} 3R, g: A > B HAM:
fx) =x2-x,x € AdA g(x) = 2 |X—%| —1,XEA§NQﬁﬂTﬁHW% |
gof(x) Td hIfT, 371d: goMizy fh £= g = gof.
Check whether the operation * defined on the set A=R x R as

(a,b)x(c,d)=(a+c,b+d)
is a binary operation or not, where R is the set of all real numbers. If it is
a binary operation, is it commutative and associative too ? Also find the
identity element of .

OR

Let A={-1,0,1,2},B={-4,-2,0,2} and f, g : A > B be functions

defined by f(x) =x2 - x,x e Aand g(x) = 2 |x — % | —1,x € A. Find gof (x)
and hence show that f = g = gof.

65/2/G 10



24.

25.

26.

65/2/G

x -7 .
Y & forg W x-& &l Hiedl 7, 39 o5 § I5h W @i

9t @l 9 AT o FHRWT J1d shifa |

YT

B f(x) = cos? x + sin x, x €[0, 7] % Y I=aw 7H 9 g F=aw 9=

1 I |

Find the equations of the tangent and the normal to the curve

y = X7 at the point where it cuts the x-axis.
x-2)(x-3)

OR

Find the absolute maximum and absolute minimum values of the

2

function f given by f(x) = cos” x + sin x, x € [0, n].

T AT ek ol 0’ IR IBTAT AT & | AT AgFeseh =X X, Fai i ae
At 8 | I P(X = 1), PX = 2) 991 P(X = 3) THT=R o0l | &, @ n &1 A4
FTd shifrT |

An unbiased coin is tossed ‘n’ times. Let the random variable X denote
the number of times the head occurs. If P(X =1), P(X = 2) and P(X = 3) are
in AP, find the value of n.

Teh TRy 398 | S9aTE TS Ueh 3¢ 1 HHS ¥R 5 fhaliy 8 | 6H ¢ JhR &
TS @ 31E9T & By 3R By, [kt 7o suwn: T 5 i fohetl @ 3 8 ufa fepat
2 | Ot B9 U S¢ H st -3tk 4 fRell By o wH-8-A 2 fohell By
oftiferd g9 =nfge | wife Icarg <t |, €2 it FHiga W i g9 f
T 2, A €2 T 2 e T AT S IR SR # g R
T %1 g T THET SHIR T G & I |

The standard weight of a special purpose brick is 5 kg and it must
contain two basic ingredients B, and B,. B; costs ¥ 5 per kg and B,, costs
T 8 per kg. Strength considerations dictate that the brick should contain
not more than 4 kg of B; and minimum 2 kg of B,. Since the demand for
the product is likely to be related to the price of the brick, find the
minimum cost of brick satisfying the above conditions. Formulate this
situation as an LPP and solve it graphically.
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