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¢ Please check that this question paper contains 12 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 minutes 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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MATHEMATICS
feffa a7 : 3 792 S7feBdT 37 : 100
Time allowed : 3 hours Maximum Marks : 100
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QT 3597
i) G 3T I E

(i) ST GTH29 Y973 1 7 @Usl 4 fawifsid 8 : 97, aaoma | @8 77
10 357 8 79 @ 59% Uab b &1 &8 | @S & § 12 F¥7 3 Io7% & J9% &R
HEF 8 | TS THT I97 3 9789 & I9% D: Ak HT & |

(i) @UE 37 § Y o7l & I TP o5, T J 9G] J97 @1 975l AR
3T 57 gha & 1

(iv) QU 397 97 8 faoheq 781 & | 190 41 9% 371 arct 4 F991 7 797 &: 37 arct
2 ¥o9l 7 371l fasheq 8 | U8 @y Y991 4 @ 379! U &7 [4hcT 8T AT
g1/

(v)  FAPAR F FIIT B FHT g & | TG aTH &1 T 3T TG GRIVAT
7T Thd & |

General Instructions :
(1) All questions are compulsory.

(it)  The question paper consists of 29 questions divided into three sections A,
B and C. Section A comprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises
of 7 questions of six marks each.

(iti)  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
4 questions of four marks each and 2 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.

65/1 2
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Qs A
SECTION A

JT GEIT 1 G 10 T b J97 1 3b H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. ®WM «:RxR >R, (a,b) > a+4b? g Jed Tk feemard dfhan 8 |
(= 5) % (2 % 0) T Uiehed hIfNT |

Let =« : R x R > R given by (a, b) > a + 4b? is a binary operation.
Compute (— 5) = (2 = 0).

2. @3x331|o¢1\5%3+o|qo| aij=%|—3i+j|‘gl'{'[>lq<1§|340|q0| agg bl HH
fafem |
The elements ay; of a 3 x 3 matrix are given by ay; = % |—3i+j|. Write

the value of element ags.

3. tan™! {sin [— gﬂ 1 g A fafau |

Write the principal value of tan~! {sin (— gﬂ

X
4. = (2x 4){ J=O 7, @l x 1 gATcHS A F1d T |
-8
X
If 2x 4) =0, find the positive value of x.
-8

65/1 3 P.T.O.
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5. 9RfUsk |3 8 75| W HH faiRau |
5 9 86
2 7

Write the value of |3 8

5 9

COS8 X

.. 6
6. ISlndeamsﬁﬁnl

Find I Sih_ X dx.

CoS X

7. UM 34 $ifT

tan ~ x

1+x

O'—'}—A
|
) =
(ol
o

Evaluate :

P 1

J' tan 2x dx
1+x

0

— — —
8. AR |a|=8 |b|=37qM |a x b|=12% @ a aM b % =

I T IR |

- -
If|;|=8, | b | =3 and |;)x b | =12, ﬁndtheanglebetween?

_)
and b

65/1
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9. TRw 1+ +k a1 x-37% F < H R 70 HIOC |

A AN AN
Find the angle between x-axis and the vector 1 + j + k.

10. o5 (o, B, ) @ T aTeh 38 WA [@1 H1 TR0 TARGT ST 2-3781 o FHRR
2|

Write the equation of the straight line through the point (a, B, y) and

parallel to z-axis.

g us d
SECTION B

9T GEIT 11 & 22 % Jd FoT 4 3% BT 8 |
Question numbers 11 to 22 carry 4 marks each.

11. A AT g wem f, g: R > R = &9 @ qftwifid € : f(x) = x| +x @e
gx) = |x| —x, @t x eR&H AW | @ fog A gof FTd T |

Let f,g:R —> R be two functions defined as f(x) = [x| + x and
g(x) = |x| —x, for all x € R. Then find fog and gof.

12. Tog hifS e
cos™1 (x) + cos™1 {E + 3_—?’)(2} _r
2 2 3
AYAT
x % [T & I
tan"'x + 2 cot L x = 23_n
65/1 5 P.T.O.
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Prove that :

cos™1 x) + cos™! {E + 3_—3X2} _T
2 2 3
OR
Solve for x :
tan™! 2m

x+2cot_1x=—
3

13. ERUERT % TUIEH! o TAI § T &1 fg i

b+ec a a
b c+a b = 4abec.
c c a+b

Using properties of determinants, prove the following :

b+ec a a
b c+a b = 4abec.
c c a+b

14. 3R ART k 1 AW T AT Ses ¢ 77 gr1 aiwria wed f, fomg x = 0

W Hdd Bl :
[1—00s4x] Elﬁ‘(x;tO
f(x) = 8x2
k , e x=0

Find the value of the constant k so that the function f, defined below, is
continuous at x = 0, where

K—l‘coz‘h‘}, if x#0
f(x) = 8x

k , ifx=0
65/1 6
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- 3
15. 3fe y=tan_1£3j+log x—4 %,Fﬁﬁl@aﬁlﬁm% dl:L%l
X X +a dx x4 _54

_ 3
x—a , prove that dy = L.
X+a dx ¢4 _44

If y=tan™ 1 (Ej + log
X

16. wmaﬁaﬁaﬁli\aaﬁqﬁw f(x) = %x4 —%XS —3x2 +%X+11

(a) TR 999 B, (b) T g™ 2 |

HAYAT

T wHaTg Figs h1 yend 2 ddi/dsve Il W w9 W E | 38 S w1 S
fpe o @ 95 w1 ?, 9« Fgst Y 9 109 B

Find the intervals in which the function given by
flx) = % x4 - % x3 - 8x2 + %x +11 is (a) strictly increasing (b) strictly

decreasing.
OR

The sides of an equilateral triangle are increasing at the rate of 2 cm/sec.

Find the rate at which the area increases, when the side is 10 cm.

17. fo@msu & .
n/2 9
sin” x 1
P dx = —loglW2+1
Isinx+cosx T g( )
0
YT
ﬂﬁili\ﬁQ:
3
j 4 - 5 dx
X* +3x° +2
65/1 7 P.T.O.
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18.

19.

20.

65/1
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Show that :

n/2 9
sin” x 1
P ® dx = ——loglW2+1
_[sinx+cosx x J2 og( )
0
OR

Find :
3
j 4 . 2 dx
X* +3x°+2

Aahel THIHWT xg—y+xcosec (XJ:O; =1 fafire ga 3 hifsre; foom 2

dx X

fFIax=18, Ay=0%7 |

Find the particular solution of the differential equation

Xd—y—y+xcosec (ZJ:O; given that y = 0 when x = 1.
dx X
Aahd  THHT Xj—y+yzxcosx+sinx, fer 2 f y[gj = 1, % A
X
HIT |
dy

Solve the differential equation x i +y=Xcosx +sinx, given y(gj =1.
X

> A A A AN A > A A A
™ r =21 — ) +2k + A(B1 +4) +2k)dAMHHAA r.(i —j + k)=5

& Ufcesed farg i fomg (- 1, — 5, - 10) § gt 31d Hifv |

Find the distance of the point (-1, —5, —10) from the point of

- A A A A A A
intersection of the line r =2i — j +2k + A (31 +4j + 2k) and the

—> AN AN AN
plane r.(i —j + k) =5.



— - -
21, TR p [G AT N TART o =41 +5] —k a0 f =i —4] +5k
. - > . >
31 % TEEd A, q9 p.q =21 &, 9& q=3i+) -k

YT

Tsh T Aie, S THael ABC & oivsiadq &, T hitery, Sefh A, B3R C %

A

N A A AN A A A ¢
feafaafemspms: 21 —j +k, i +j +2k @ 21 +3k % |

A

. - . . . - A A
Find the vector p which is perpendicular to both o =41 +5j — k

- A A A - > > A A A
and B =1-4j +5k and p.q =21, where q=31i +j — k.

OR
Find the unit vector perpendicular to the plane ABC where the position
AN AN AN AN AN AN AN AN
vectors of A, Band Care 2i — j + k, i + j +2k and 2i + 3k

respectively.

22. TH HATH 15T g NHHI 317 14, 17, 15, 14, 21, 17, 19, 20, 16, 18, 20, 17,
16, 19 3R 20 9 8 | Th B i 39 YR IAT TAT ¢ foh T B o I IH
&1 HTEAT TUH 7 3R g4 T B HI Y X Fi fo@n w7 | agfess = X
ST TTRRdT e T1d ST | X &1 "1 ot 71d i |

A class has 15 students whose ages are 14, 17, 15, 14, 21, 17, 19, 20, 16,
18, 20, 17, 16, 19 and 20 years. One student is selected in such a manner
that each has the same chance of being chosen and the age X of the
selected student is recorded. What is the probability distribution of the

random variable X ? Find the mean of X.

65/1 9 P.T.O.

Get More Learning Materials Here : & m @& www.studentbro.in



@ us |
SECTION C

o7 GEIT23 G 29 T 9% J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23. ABTU® I %1 ¥ g 3R foarg C 91 &1 T foig 7 | f@msu fop Byt ABC 1
&Ahe AR BT, S B U THigeTg Brys g |

AB is a diameter of a circle and C is any point on the circle. Show that
the area of A ABC is maximum, when it is isosceles.

24. HATHTH HT TR Feh Th UH Y PQR F1 &5%a Ad shifay TEeh 3y
P(2, 0), Q(4, 5) AT R(6, 3) & |

Using integration, find the area of the triangle PQR, coordinates of whose
vertices are P(2, 0), Q(4, 5) and R(6, 3).

25. A hIfT ;

J‘ Vx2 +1 (log (x2 +1) — 2 log x)
dx
X4

YT
J0d il

j' sin"! Vx — cos™ ! Vx

dx, x [0, 1]
sin_1 N cos_1 N

Find :

J‘ Vx2 +1 (log (x2 +1) — 2 log x)
dx
X4

OR
Find :

j‘ sin"! Vx — cos™ ! Vx
sin_1 Jx o+ cos_1 Jx

65/1 10
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. —> A A
26. 3T TUAW T THHOT T HIT S gWAe r. (i + § + k) = 1 @M

Y.l 43 —k)+a=0 B uledet W@ A B T & A x4 %
AT &l |

Find the equation of the plane passing through the line of intersection of
- A A A - A A A

the planes r.(i + j + k)=1and r.(2i +3j — k) +4=0and

parallel to x-axis.

27. UHIA T 47E § | O H A Agfens &9 O (Uiwemaqn Wed) foreel < el i
fohTe T 1 B @ Toh A g1 TG Whg T AT B | A H 4 TG o T TT
B4 <1 Tf¥esar F1a hifve |

HYAT

Teh @ | fordl =af<h ol Tsh =T 9 <hl 3BT o o€ B: 374 W 91T 79T
firera € 3T 37 i3 T 3T W 98 Tsh ¥9IT B8R AT & | I8 ARk I8 (o
AdT B, T 98 9@ &l dF SR e Al 99 ot B: ITH BN, 98 WA DS
MM | 3G g1 SAId/ETH T8 T shl IR J1d <hIfT |

An urn contains 4 balls. Two balls are drawn at random from the urn

(without replacement) and are found to be white. What is the probability
that all the four balls in the urn are white ?

OR

In a game, a man wins rupees five for a six and loses rupee one for any
other number, when a fair die is thrown. The man decided to throw a die
thrice but to quit as and when he gets a six. Find the expected value of
the amount he wins/loses.

28. ¢ faemem™, P A Q, 4 g4 TN o foenfoRni i fshuear, Tovetfear qun
afterdt B9 % qedt o fore gfa feeneff saw: € x, T yd° T 2 o =R § |
foRIe™ P o194 WS 2, 3 AT 4 TRl i IUUH Hodi o [T HdA T 4,600
R &Y A1 dIT8dl & J&ih fGene™ Q 19 hus: 3, 2, 3 oo™ =t
ST el o T $A T 4,100 EHR TEI A1 I18d1 8 | I1¢ 3 oIl
Th-Ush JWHR hl Had TR T 1,500 7, dl SRR o TN & T oI ohl
JHR TR Fa i | foememi o R o % T oM & o= g
Yo |

65/1 11 P.T.O.
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Two schools, P and Q, want to award their selected students for the
values of sincerity, truthfulness and hard work at the rate of ¥ x, T y

and ¥ z for each respective value per student. School P awards its 2, 3

and 4 students on the above respective values with a total prize money of
T 4,600. School Q wants to award its 3, 2 and 3 students on the

respective values with a total award money of ¥ 4,100. If the total

amount of award money for one prize on each value is ¥ 1,500, using

matrices find the award money for each value. Suggest one other value

which the school can consider for awarding the students.

29. T YR & heh o [TC 200 UTH 37T GAT 25 UTH T (fat) 1 TTEIHar gt
2 91 gl TR < ek o T 100 UMM 3T qAT 50 AW THT 1 STEGLIhT
Bl 8 | Shehl Sl AThad T@AT [1d hIfT S 5 Tehetumy 31er 9 1 fehetium
91 O 59 Fhd & | I8 A o e g o6 henl @1 s9H & fow s ugret i
H13 Fft T Tl | I F wE Wk oA G S F AE G A
SHifST |

One kind of cake requires 200 g of flour and 25 g of fat, another kind of

cake requires 100 g of flour and 50 g of fat. Find the maximum number of
cakes which can be made from 5 kg of flour and 1 kg of fat, assuming that
there is no shortage of the other ingredients used in making the cakes.

Make it an LPP and solve it graphically.

65/1 12
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[ l Sec(x-lj) + Fan - n74)] ]0‘72/

1
=5 [ Loy | = w1 - ey \ﬁ—”]:é %\ E+
E:.:z—jl_i L‘ﬁ\r*’l‘ \r“ QBZI—-H %_’
OR.
j » DC A x 335& Aot pobeve > =% B
DL—!—Bx +=2 43k 42

= L] (@~ by ] = £ = oy a— feg e f 1 42

1
%8\ t+\\+a: Qﬂa\é—”\“"
bere
8. r’%;%—%ec(—g> 5"_
V+3Cd__! = Vv —CusecV rNbheve .i:\/. L
Ao, o -

"j-S »Y d'\/ = Sd‘é’f

’__ll
= Cosv = Qsalx\-rc = C.US(%‘_C) :Lﬁ\x\-&ﬁ -
> Y=0 ¥ c=1. L
L p-
o) = 1+ Qh&[x\ L
19 Ay -
, B gz Y = P CosxrSpx
-4 CiZc+Jiy = Cosxﬂ—%—csm'x. 'li
L.F ejidx: eQBCTD‘: =, :
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2 N = S +C L
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(L,yel 5 1-14eF Seeo L
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