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

e (Code number given on the right hand side ot 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 26 questions.

e Please write down the Serial Number of the question before attempting it.

e |5 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
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General Instructions :
(i) All questions are compulsory.
(ii) Please check that this Question Paper contains 26 Questions.
(iii) Marks for each question are indicated against it.

(iv) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one
mark each.

(v)  Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks
each.

(vi) Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying
6 marks each

(vii) Please write down the serial number of the Question before attempting it.

gug —h
SECTION - A

Y @A 1 § 6 T TS U9 1 3 HE |
Question numbers 1 to 6 carry 1 mark each.

. IS UH W& x-37T T 90°, y-37T ¥ 60° AT z- 37T & FAHI0T O S &, af O T HioT | 1

If a line makes angles 90°, 60° and O with x, y and z-axis respectively, where 0 1s
acute, then find 0.

i .
2. 3 x 3 HNOF TH TE A = (a) NH 3009 a; = ZJ SR IR €, 1 31add

a,, [ET | 1

Write the element a,, of a 3 X 3 matrix A = (aij) whose elements a;; are given by

il
4G =" 5
.. A .
3. ORI F v = + B FI EUT FA aren 3Ehe THIHIOT T I, ST A a1 B @
AT | 1

Find the differential equation representing the family of curves v = -t B, where A

and B are arbitrary constants.
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4. 37T GHIHLT
/e—Zﬁ_L\%_l
Cx Ady T

T FHIHAT U ST HITSTT | 1

Find the integrating factor of the differential equation
(2 _L\ dx

Nr AWy

5. AR A =7i+]—4kTN b =2i+ 6] + 3k &, TREY @ FTAET b WHST AT |1

If a2 =71+ j _4kand b =2i + 6} + 312, then find the projection of aonb.

— TAN TAN N

6. AT TRT 2 =i+3]+k b=2i—j—kaum ¢ =Aj + 3k T9aeg & a A 1 79 74

Find A, if the vectors a = i+ 3} + 1;, g — 2i —j]} _kand © = 7&3} + 3k are coplanar.

gusg -9
SECTION - B

9T ST 7 T 19 T U3 U9 4 376 H 2 |

Question numbers-7 to 19 carry 4 marks each.

7. THIAATAEA T 6OATA TS & a4 BH 7 HTedl I 3 ATA TS & | Teh UTAT SSTAT STl
T ITE W1 AT 2 3 W IAT A AT STl &, 391 97 B | A 99 0 Ot 9 2 T AgesaT
(femT UfqeTos) Mehrelt STt &, @ 39 7’1 o Ush ol 9T Ush hlell &+ bl WIdehal ST
HINT | 4
AT
U 127 9k ol IR 3BTl O U fdl aht G 67 {1 T YR0T 1 ity |

A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 red balls.
A die 1s thrown. If 1 or 2 appears on it, then bag A 1s chosen, otherwise bag B. If two
balls are drawn at random (without replacement) from the selected bag, find the
probability of one of them being red and another black.

OR
An unbiased coin 1s tossed 4 times. Find the mean and variance of the number of heads
obtained.
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3. ?=x3+yj+z§,ﬁﬂﬁ3ﬁﬁlﬁ(?xi)-(?xj)+xy 4

If?zx?+y?+zlz,find(?x?)-(?xj)+xy

9. %@Tx;2=y:1=Zl_223ﬁTWx—y+z=5%9%%33#1%=§ﬁfa:§(—1,—5, -10) @

iﬁfﬂt_‘ffﬁﬁ'ﬂl 4

Find the distance between the point (-1, -5, —10) and the point of intersection of the

-2 vy+1 z-2
x3 =y4 =Z12 and the plane x —y+ z = 3.

line

10. =< sin [cot™! (x + 1)] = cos(tan~lx) g, dl x T {9 319 BT | 4
SRAAT

2
IS (tan~1x)? + (cot™1x)? = 5% %, al x T A9 19 ST |

If sin [cot™' (x + 1)] = cos(tan"'x), then find x.

OR
~1,2 —1,32 5_71:2 ~
If (tan™"x)~ +(cot-"Xx)~ = 2 , then find x.
(T2 1-x2 d
11. 2ﬂlﬁr}/:t:a.n‘l = +\/ = ,xZSI%:a?Ewam-{:nda%Iiéq | 4
\’\/1+x2—\/1—x2/

d
If v = tan~! x2< 1, then find 2.
d \\/1+x2—‘\/1—x2/ dx
dy dy
12. 'ﬂ%xzacosﬂ+bsin9,y=asin9—bc059%,ﬁ§$li3Q%b‘dexz—xdx+y=0. 4
2d42¥ dy

[fx=acosO+bsinO, y=asm0-bcos 0, show thaty dxz—xdx+y=0.

13. TS GHAEE ST Sl 9T 2 THI/s i 5 9 9 Tl & | 39 SABeT ol Jig ohl 3L T & ST HTl
! TS 20 TH & 2 4

The side of an equilateral triangle 1s increasing at the rate of 2 cm/s. At what rate 1s 1ts
area increasing when the side of the triangle 1s 20 cm ?
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14. Waﬁﬁl?:f(x+3)\/3—4x—x2dx. 4

Find : J‘(x+3)\/3—4x—x2 dx.

15. dF fo=merd A, B @1 C &g §RT faeiud @ a6l eIl & [l 1T e i & [T Ueh
AT oM €, S8 a=ai g1 Y 9fshd &g 3ll & T ¥ 94 819 U%, 9eeal 991 wid s9l Sl
g, SH 9 U 1 Oed AT 325,100 T T 50 € | Al H Tsht g8 SUReRT Al i

T =T 4
ERLE]
A B C
axd
g1 g 40 25 35
SLIED| 50 40 50
TS 20 30 4()

AT Ta=nerar §RT TR a3l i Tohl | STOTT-3TeNT TR UTT AT hiTSTT g 3T AT
T T T |
3RS §RT ST Ueh Jod T [y |

Three schools A, B and C organized a mela for collecting funds for helping the
rehabilitation of flood victims. They sold hand made fans, mats and plates from
recycled material at a cost of ¥ 25, I 100 and X 50 each. The number of articles sold
are given below :

School

Hand-fans 40 25 35
Mats 50 40 50
Plates 20 30 40

Find the funds collected by each school separately by selling the above articles. Also
find the total funds collected for the purpose.

Write one value generated by the above situation.

2 0 1
6. aATA=| 2 1 3 |&al AZ-5A + 4] Id ST | 4
1 -1 ©
3 e X AT FIC dlich AZ-5A +4[+ X =0
S2dT
1 -2 3
aﬁA=: 0 -1 4 [&d (A)! s =ifST |
L2 2 1
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2 0 1
If A=| 2 1 3 | find A2 — 5SA + 41 and hence find a matrix X such that
1 -1 0
A>-5A+4+X=0
OR
1 -2 3
IfA=| 0 -1 4 | find (A"
-2 2 1
a -1 O
17. A f(x)=| ax a -1 |§ O AROER & TOTEEr & FEFT F f(2x) — f(x) FH T T4
axr’ ax a
HIT | 4
a -1 0
If fix) = | ax a -1 |, using properties of determinants find the value of
ax’> ax a
f(2x) — f(x).
18. T I sinx—(ixsiHZx y
37AT
[ o1 x h WU FHIRCT hITSTT
x* — 3

‘\/I—Jc-2

Find : [
- Jsin x + sin2x
OR
Integrate the following w.r.t. x

x2—3x+1

\/1—x2

U
19. ¥ T ST f(cos ax — sin bx)? dx 4
—T

U

Evaluate : J‘ (cos ax — sin bx)? dx
—70
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20. 3TTHA HEHIT :
(tan"'y — x)dy = (1 + yz)dx T & I HIT | 6
AT
dy _xy
aqawwﬁwdxzx%yzw%ﬁ!zgaamaﬁﬁmm%x:O%%ﬂy: 1|
Solve the differential equation :
(tan"ly — x)dy = (1 + y2)dx.
OR
. . . . . . dy Xy .
Find the particular solution of the differential equation - 2 given that y = 1,
when x = 0.
. X Wl 7 — ] XS 30 Ytk Z
21. Y W = = > = 2 AR T =Twwaﬁ°r%,,a>rkwm‘—rw
SHITTT /| 3T: 37 WIS 1 T HIH ATl GHAA T GHHIOT T T | 6
— 1 + 1 — 1 -3 -k
If lines > 2 - and a ! _= intersect, then find the value of k and
P 3 4 | 2 |
hence tind the equation of the plane containing these lines.
; ¢ 3 - 2 _ 1
22. AT A 3R B T TH Wad "N ¢ 59 [T P(A N B) =1—53ﬁTP(Aﬁ B) = ¢, T P(A)
4T P(B) A iU | 6
_ 2 _ 1
If A and B are two independent events such that P(A m B) = 15 and P(A N B) = 6
then find P(A) and P(B).
23. e f(x) = sin x — cos x, 0 < x < 270 & T 3T a1 a9 Id HIGT 91 R
STaad AT TR =09 9 97 71T i | 6
Find the local maxima and local minima, of the function f(x) = sin x —cos x, 0 < x < 2.
Also find the local maximum and local minimum values.
65/1/2/D 7 [P.T.O.
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SECTION - C
9T 94T 20 9 26 % TAH U9 6 376 F & |

Question numbers 20 to 26 carry 6 marks each.
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24. WEFRT, z = 2x + 5y F ATIHad A, T+ el & 3= 3 i - 6

2x + 4y < 8
3x+y<6
x+y<4

x20,y20

Find graphically, the maximum value of z = 2x + Sy, subject to constraints given

below :
2x +4y < 8
3x+y<6
x+y<4
x20,y=20

25. =T N 941 Urshd &t & @9=ad ¢ | N x N W Hay R F= & § g1 & -
(a, b) R (c, d) T ad(b + ¢) = be(a + d), CERY 6 I a9 R TS Jodal 999 ¢ | 6

Let N denote the set of all natural numbers and R be the relation on N x N detined by
(a, b) R (c, d) if ad(b + ¢) = bc(a + d). Show that R 1s an equivalence relation.

26. T x2+y2 =4 a5 (1,/3) W Tl TE T 3@ qGT AT 3 x-37eT T GATeHeh 5o
UREg ST Bl GHIReIA o6 VAT 9§ &5t T iy | 6

AT

3
aﬁwﬁ@m%wﬁf(ez—ﬂa-x% 1)dx =T |9 I i |
1

Using imtegration find the area of the triangle formed by positive x-axis and tangent

and normal to the circle x* + y* =4 at (1, \/g).

OR
3

Evaluate J‘ (e~ 3* + x* + 1)dx as a limit of a sum.

1
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