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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.

. aﬁ%wv=%+8ﬁﬁ?&ﬁﬁ$ﬁw 3aehe] HHISHLUT FTd HIT, STel A 1 B &5

T | 1

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

and B are arbitrary constants.

2. Ik THHLU

/e‘z\/*—‘: y\d.x_1
(Vo Ady T
T FHIHA U 1T hITT | 1

Find the integrating factor of the differential equation
/e‘z\/; y ) dx

L\ \/}/dyzl'

3 ?=7i+j—4ﬂﬂwg=2§+6}+3§%,ﬁﬁﬂﬁﬂﬁ}ﬂﬂﬁﬂgwmﬁﬁﬁﬁl@| 1

Ifa =71+ j _ 4k and g = 2i + 63} + 312, then find the projection of a on ﬁ
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4, AR WET @ =i43]+k b=2i—]— kT C =Aj + 3k THIA &, dF A F HH 76

Find A, if the vectors a = i+ 3} + 12, b =2i —j]} _kand © = 7@ + 3k are coplanar.

5. I U WG x-378T @ 90°, y-37T | 60° TAT z-378T ¥ AT O S &, af O TN iy | 1

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

li—j ..
6. 3 x 3 F FH TH IAFE A = (a) MEH a9 a; = 2J SR U €, 1 31add
323%1f~@ﬁl 1

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

li—jl
i~ 2

d

dug -9
SECTION - B

9T G417 9 19 T U U9 4 37F hl & |

Question numbers 7 to 19 carry 4 marks each.

2
7. TS x=acos O¥b sin@,y=asin9—bcosBﬁ,ﬂ)f?«'?'lﬁ?q%yzj—xg—x%xz+y=0. 4
, &y dy

[fx=acosO+bsin0O, y=asin0-bcos 0, show thaty dxz_xdx+y=0'

8. U THATG A bl TSI 2 THI/s hl 3T F ¢ Wl & | T &HARA ol Jhg bl 3T T & ST Yl
i T 20 THI € 2 4

The side of an equilateral triangle 1s increasing at the rate of 2 cm/s. At what rate 1s its
area increasing when the side of the triangle 1s 20 cm ?

0. EI'I?TEIﬁ%IQ:JA(x+3)\/3—4x—x2dx. 4

Find : f(x+3)\/3—4x—x2 dx.
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10. F ferRme™ A, B @21 C &g g1 [oead @M &l Werdl & (el N7 THETd i o (o0 Th
AT T €, ST =t g1 U 9ok a3l o U © 9 819 U, 9ergdn a9 Wi st STl
&, Y ¥ U 1 g AT 25,3 100 T T 50 € | Het o Tashl g8 SURIe a%qsll &l

T =T 4
\i' A B C
a'ﬂ

AR RE| 40 25 35

CLAES | 50 40 50

e 20 30 40

AT fa=Ierar §RT SURIe Sl @i foh! | SToTT-3TeNT UhEAd UTST AT hITSTT g 3T A
T ST HINT |
YT T ST Teh God f el |

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 X 25, ¥ 100 and X 50 each. The number of articles sold
are given below :

School

Hand-fans 40 ¥ 335

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.

(0
11. acA=| 2 N 3" V% dr A2 —5A + 4] 9 HIT |
NA O
31T AR X Fd DIST afih AZ-5A+41+X =0 4
AT
1 2 3
I
T A= 0 -1 4 |gd(A)! F6 HT |
L 2 2 1
2 0 1
If A=| 2 1 3 | find A2 — 5SA + 41 and hence find a matrix X such that
1 -1 O
A2 _5A+4I1+X=0
OR
1 —2 3
IfA=] 0O -1 4 | find (A"
—2 2 1
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d
2. ACf(x)=| ax a -1 |& o GRUER & oA & TG | f(2x) — f(x) &1 99 7

ax- ax a

HINT | 4

a -1 0
If f(x) = | ax a -1 [, using properties of determinants find the value of
ax> ax a
f(2x) — 1(x).
dx
3. 3t T SIn x + SIn 2x .
3TdT
751 T x o QY& FHTHCT ShifsTT
X —3x+1
\/ | —x?
Find : f SIN X f—x SIn 2x
OR
Integrate the following w.r.t. x
x> —3x + 1
\/ 1 28
7
14. ﬂﬂﬁﬁﬁﬁl@:f(cosax—sinbx)zdx 4
=L

U

Evaluate : J‘ (cos ax — sin bx)? dx

—70

150 THIAATL4FANT6AA IS & ol It BH 7 Al o 3 ATA T8 € | Teh TTdT IDTEAT Sl
T ITT W1 AT 2 3 W IAT A AT STl &, 3941 97 B | A 94 0 Ot 9 2 7S ATgesaT
(foT Ufde=mo) eprett STl €, af 39 TGl & U offeT adl Ush Shiell &4 ol ekl I
HINT | 4
H2AdT
U 12T Foeeh il TR IDTel O U Terat st AT Sl AT 9T U7 S iU |
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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 ot 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.

16. aﬁ?zxi+yj+z§,ﬁﬂﬁﬁﬁ'&l@(?xi)-(?xj)+xy 4

If?=x€+yj}+zlz,find(?x€)-(?xj)+xy

17. %@Tx;2=yz1=Zl_22aﬂTWx—y+z=S%Qﬁﬁmfwgﬁfﬂg(—l,—s, -10) ¥

Tﬁfﬂﬁaﬁﬁﬂl 4

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

-2 y+1 — 2
linex3 =%=212 and the plane x — y+ z = 5.

18. 3K sin [cot™! (x + 1] = cos(tan™'x) %’,, al x 1 | 19 HiSTT | 4

YAl

2
IS (t‘.‘:ln‘lx)2 A (cot‘lx)2 = 5% %, al x T 99 31 Ebgﬁ%ﬂﬁ |

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

5 2
If (tan~'x)? + (cot™'x)? = %, then find x.

s 2 2)
1 +x2+\1 - d
19. A y=tan"! VIESSE AVES 2 <1E A= % OE T B 4
\\/1+x2—\/1—x2/ dx
/. 2 2)
1 +x+4/1— d
Ify:tan‘l l/ x2 \/ x2 . x* < 1, then find I
\'\/1+x —'\/l—x/
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Tug — T
SECTION - C
9T 94T 20 9 26 % TAH U9 6 376 F & |

Question numbers 20 to 26 carry 6 marks each.

20. aﬁAaﬁTBﬁﬁ@fWWﬁ%f@lﬁWP@mB)=12—53ﬁTP(Am]§)=é,,FﬁP(A)
9T P(B) A ST | 6

_ 2 _ 1
If A and B are two independent events such that P(A N B) = 15 and P(A N B) = 6
then find P(A) and P(B).

21, W‘Tf(x)=sinx—cosx,O<x<2n%@ﬁ3ﬁﬁﬂwwmﬁﬁ@ww
SEIAH AT R a9 919 ot 319 it | 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.

22. WH G, z = 2x + Sy &l ATeehdd A, =7 Fe] o e 3 iy 6
2x + 4y <38
3x+y<6
x+y<4
x20,y=0

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

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

x20,y20

23. AT N GHf U1ehd T3 & @< & | N x N I §a9 R = &9 | 9o ¢ -
(a, b) R (¢, d) T ad(b + ¢) = be(a + d), K@ & Tg TaY RQE@WFITW% | 6

Let N denote the set of all natural numbers and R be the relation on N x N defined by
(a, b) R (c, d) 1if ad(b + ¢) = bc(a + d). Show that R 1s an equivalence relation.
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24, T2 +y2=4F g (1,~/3) W G T8 WL 3@ qGT ATAT 3T x-37eT BT cAD (590 I
UREg FTsT o1 GHTehe o VAT 9 &% [T hiTT | 6

AT

3
aﬁwﬁ@m%mﬁf(ez—ﬁm% 1)dx T H9 1 i |
|

Using integration find the area of the triangle formed by positive x-axis and tangent
and normal to the circle x* + y* =4 at (1, \/5).

OR
3

Evaluate f (€23 + x%2 + 1)dx as a limit of a sum.
1

25.  3T9hel THHIT

(tan"ly — x)dy = (1 +y2)dxﬂgﬁﬁ1ﬁaﬁﬁﬁ | 6
)

mwuﬁw%xz:xz?yzw%ﬁzwmaﬁﬁmm%x:o%%qyﬂ% |

Solve the differential equation :
(tan”ly — ¥)dy = (1 + y?)dx.
OR

d
Find the particular solution of the differential equation E.xz = x;:—yyz given that y = 1,

when x = 0.

.x—1 1 z-1 _ _k
26. aﬁmx2 2ol 229 YK 2 o aedi A k e

3 4 | 2 |
SHITTT | 37 37 TGTT ol 3T H{H et THA Sl GHIHIUT T iy | 6
— 1 | — 1 = -k
It linesx 5 . ; _ £ 1 andx " 2 —< 5 =%intersect, then find the value of k and

hence find the equation of the plane containing these lines.
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