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Please check that this guestion paper contains 12-printed pages.

Code number given on the right hand side of the question paper should be written
on the title page of the angswer-book by the candidate.

Please check that this question paper contains 26 questions.

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

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 any answer on the answer-book
during this period.
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TUE 37 F 97 1 - 6 TF 3T oTg-IR alet 97 & 3R Feaiab J97 & fo7q 1 37 f7eiRa
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General Instructions :

(1) All questions are compulsary.

(i1) Please check that this question paper contains 26 questions.

(iit) Questions 1- 6 in Seetion A are very short-answer type questions carrying 1 mark
each.

(iv) Questions 7 - 19 in Section B are long-answer I type questions carrying 4 marks
each.

(v) Questions 20 - 26 in Section C are long-answer II type questions carrying 6 marks
each.

(vi) Please write down the serial number of the question before attempting it.
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SECTION - A

U9 &A1 1 ¥ 6 T Uk U9 T 1 3k Bl

Question numbers 1 to 6 carry 1 mark each.

Tuae 121 —3]+6Kk)—4=0 T T+ (61 —97+18K)+30=0 ¥ o= g I
HIfST |

Find the distance between the planes ?-(2?—3]4+6I2)—4=0 and

r-61-97+18K)+30=0.

Ifz & 7 b A TEE-HC LA & AU bk SE R R G, AR a—v2 b
Teh A= A9 & 2

If a and b are unit vectors, then what is the angle between a and b for

o —
a—+2b tobe aunit'vector ?

- - " ‘%‘ 1 —>‘_4 ‘a N o o
M W & 3R b 7 YFR E T [a] =5, [bI= 5 silaxbl =5 € dla-b
A IS |
° ° ° — : ° ° =L .
If vectors a and b are such that |a gy b _ﬁ and |axb J3 then find
a-b|-
65/2/S 3 P.T.O.
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0 3 0 4a)s
4. ?TFq’A=(2 _5]H9JITKA=[_8 5b]%,?ﬁka9ﬂa%nﬂamaﬁﬁm

0 3 0 4a) .
If A= and KA = find the values of k and a.
2 -5 -8 5b

1 2

5. EFFQ’A=(3 5

1 -4\ o
)asm B=(3 _2} g, @ |AB| ®1 UM H@ HifSC |
it a=(t % )and B=[t T*)| findlaB
=3 4|20 —3_2,1n||.

6. A ATH UH TR & T Al=5 2, QrAAT| shme fafeg )

If A is a square matrixsuch that |A|=5 _write the.value of |AAT| i

EUg =4
SECTION - B

U9 €T 7 9 19 Tk T U9 o 4 3k ¢

Question numbers 7 to 19 carry 4 marks each.

7. Tog wifse fo 2sin_1(g)—tan_1 (1—7):

THIFI T x & fAT g FIT : cos (tan'x) =sin [cot—lg)
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Prove that 2sin! (%)— tan~! (—): %

_ . 13
Solve the equation for x : cos (tan lx) =sin (COt 11]

V2 sin?x
8. UM I@ HINT ; J_—dx
5 sin x + cos x
YT

HHE A W :}cot_l(l— x+ x2)dx
0

7

92
Evaluate : f % dx
0 SIn X + CoS X
OR
1
Evaluate : _[ cot ! (1 - x4+ x2) dx
0
9. M HIfT : [llog (log x) + 1 5ldx
(log x)
Find : [[log (log x) + 1 51dx
(log x)
65/2/S 5 P.T.O.
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1—sinx

10. G HifST : jsinx(1+sinx)dx

1-sinx
sin x (1 + sin x)

Find : |

o

11. 9% ay’=x3 % 39 fog fooa x fEoie am? §, W ifuda &1 gisor 9
HIfTT |

Find equation of normal to the curve ay2 =x3 at the point whose x coordinate

is am?2.

kKsin T (xH+ =7 < Q

12. AR FE f0=], L | ¥=0 W 4. &, k T W 19 HIC |
3 2
X

>0

k sinE(x +1), x<0
is continuous at x=0.

Find k, if f(x)=1, &
xS

, x>0

13, (sin2x)'+ sin"VBx T x & HUL STFA DT

SREN

tan—1 [\/1 +x2 - \/1 — x2

T cos™ 1x2 o UL TThHAT hifol |
V1422 41—«
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14.

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

Differentiate (sin 2x)"+ sin~1v/3x with respect to x.

OR

V1 + 22 — 1 — 22
V1422 41—«

1,2

X=.

Differentiate tan™! { ] with respect to cos ™

fog3li A (3,2,1), B4, 2, —2) T C (6, 5, — 1) H TR T ATel THAA I FHIH]
I HINTCI 3T N T A J1d swited 58 fad A 3, 2, 1), B (4, 2, —2),
C (6,5 —1)TAA D (\, 5, 5) THACTIZ |

AYdT

39 fog & fdunie S RIfSTe STl W@r == 27~ 3k)+ M37+47 +3k) =¥

PN 20101 3™ A . 4
guae @1 fierd € S0 6w n=1 + ] +3K Ww%amr@ﬁg@ﬁ Eal
T W2
Find the equation of plane passing through the points A (3, 2, 1), B (4, 2, —2)
and C (6, 5, —1) and hence find the value of N\ for which A (3, 2, 1),
B@,2, -2),C(6,5 —1)and D (\, 5, 5) are coplanar.

OR

Find the co-ordinates of the point where the line

= (_/1'\ - 2/]\' -3 ﬁ) + )\(3? + 4/]\' + 3|Q) meets the plane which is perpendicular to

° N A A . 4 ..
the vector n =i + j+ 3k and at a distance of AL from origin.
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15, fem ¥ fr o9 Ofew 3 b ; TH YRR Th YT A R a=b+c | W@
p, q r, s T FINT fF IS F1 A5FA 506 & T a=pi+qj+rk,

b=si+3]+4k a8 ¢ =31+ -2k ¥

Given that vectors a, b, ¢ form a triangle such that a=b+c . Findp, q, r, s

such that area of triangle is 5./6 where §=piA+q?+rIQ, §=s?+3?+4ﬁ and

° A
|

c=3 +?—2I2.

16. A IA AIBEI I AT 3 H%E S T € 91 B 9d § 4 T 3R
3o e ¥ A9 AT A Tl e Ot B8y fomn)  faemedt =
3R gt T fopEe ol |ihe 9Ul U ol & - YT dhdl 7 _itsT fo 98 9 B o
Y el T8 o |

There are two bags A and B. Bag A containg 3 white and 4 red balls whereas
bag B contains 4 white and 3 réd balls. Three balls are drawn at random
(without replacement) from one of the bags and are found to be two white and
one red. Find the probability that these were drawn from bag B.

17. 39 9 e ¥ T AR GEve, foued & faq g < =9ea &1 59 36l
EUe Fi faamd St 7 df 39 Jarn {6 Al Tuwt dars 50 W, T AR
50 TI. 91 <t W14, 1 THhT &Fhel THM W W] Ifc THHT aias 10 H. FH
T ST e I 20 HY. ®H FT T ST 1 THHRT &A% 5300 T2 FHH T A |
TRl & WA O 39 e F1 faud 9 Fifee | wRo off e ff 98 we @l
T S =edl © ?

Ishan wants to donate a rectangular plot of land for a school in his village.

When he was asked to give dimensions of the plot, he told that if its length is
decreased by 50 m and breadth is increased by 50 m, then its area will remain
same, but if length is decreased by 10 m and breadth is decreased by 20 m,
then its area will decrease by 5300 m2. Using matrices, find the dimensions
of the plot. Also give reason why he wants to donate the plot for a school.

65/2/S 8

Previous Pathshala




: 5, 5,
18. 3Tahal HHIRIU sl & HINIT : 2y e/ Ydx+|y—2xe/Y |dy=0

Ty Ty
Solve the differential equation : 2y e/ Ydx+|y —2xe/¥ |[dy=0

19. 3fFhcl FHRL I A HIGT - (x +1) g_y —y=e (x +1?
X

Solve the differential equation : (2t 1) j—y — 1= 3 (x + 1)3
X

Tue - |
SECTION.- €

U9 TEAT 20 H 26 Tk Ucddh 999 b 631 & |

Question numbers 20 to 26 carry 6 marks each.

20. THhCH &1 TN &lh &3 {(x, y) : y2<6ax 91 x2+y2<16a2} H &Ahd A
HifSTT |

Using integration find the area of the region {(x, y) : y2<6ax and x2 + y2<16a?}

21. 3RS I HINTT &1 W BT f(x) = x4 — 833 + 2222 — 24x + 21 TR A eFeren
R gme 71

AYdr

T f (x) =sec x+1log cos?x, 0 < x < 2w o SAfYFHaw qdq ~JAdH HIH AT hHITTT |

65/2/S 9 P.T.O.
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Determine the intervals in which the function f (x) = x* — 8x3 + 22x2 — 24x + 21
1s strictly increasing or strictly decreasing.

OR

Find the maximum and minimum values of f (x) =sec x+1log cos? x,
0<x<2m.

22. HRIURI & TorEE! &1 g W= fag wifve 6

(b +c)2 a2 be
(c+al)2 b2 ca =(a—b)(b—c)(c—a)(a+b+c)(a2+b2+<:2)
(a+b)2 c2 ab

U4l

yRfyen dfe SfEaretl &1 gan S e o=@ @l S{ohd J1d hifag -

2 -1 3
A=| -5 3 1
-3 2 3

Using properties of determinants, prove that :

(b +c)? a2 be
(c+a)2 b2 ca =(a—b)(b—c)(c—a)(a+b+c)(a2+b2+c2)
(a+b)2 ¢? ab
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OR

Using elementary row operations, find the inverse of the following matrix :

2 -1 3
A= -5 3 1
-3 2 3

23. TUH B: ¥4 Ukl H ¥ 9 HEAC Argesan (T yiazemdan) 94 21 " o X
T el § 9 9ad B W& & Fa R €, @ X 1 Gk e
HINTT | T2 &1 G187 qdn 99001 off Ji| i |

Three numbers are selected at random (without replacement) from first six
positive integers. If X denotes the smallest of the-three numbers obtained, find
the probability-distribution of X. Also find the mean and variance of the
distribution.

24, T H{fad ARR H $H o FH-80 HEE. (G207 A SR 100 I&6 @S 8]
TfeT | & @ g F, HRF, 3Ued & RSl @i shas: % 5 qfd A 3R
% 6 0 AE® 1 W U3 F @l T sk § oI A & 4 7% oiX @i
e % 3 WEe Wifed 2, el Wsg uqd F, 1 T 3HhE H faeifia A %
3 A SR @i e et % 6 A ditmferd €1 39 e YT 9 % '
T frefyd wIfsT | Hgfad ARR 1 =FAqq dFd 9d ®ie st s 39 39 @@
vt 1 fgu § iR =gAan dIvu w1 STEvEshal w0 & @

A diet 1s to contain at least 80 units of Vitamin A and 100 units of minerals.

Two foods F; and F, are available costing< 5 per unit and I 6 per unit
respectively. One unit of food F; contains 4 units of vitamin A and 3 units of
minerals whereas one unit of food F, contains 3 units of vitamin A and 6 units
of minerals. Formulate this as a linear programming problem. Find the
minimum cost of diet that consists of mixture of these two foods and also meets
minimum nutritional requirement.

65/2/S 11 P.T.O.
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. . — +1 -2 . o - -
95. T TEiaR @i 2 L_y+l_ 2z qpX_¥V=2 241 & sinfie F 9

THTA 1 GHIHIO JTd HITIC | 31d: T9M3T for &971 9med 9HAA, I@7

x;2=y51=2;2 1 Sl Il © SAYE Tel ?

Find the equation of the plane containing two parallel lines

x—1_ y+1 =z x_y—2 z+1

5~ 3 gand TomT g

. Also, find if the plane thus obtained

x—2_y-1_z-2
3 1 5

contains the line or not.

26. AFI % f: N 5 N UTF Bl [ () =422+ 12¢+ 15 5O afisnfia g1 <wize fw
f:N - S FHAUS & (Sdin S, £ I ORE ) 1y f LA G DI | STa:
£~ 1(31) qAT f~487) Ja-hifeg |
Let f: N > N be a function defined as f (x)=4x?+12x+15. Show that

f: N — Sis invertible (where S is rangeof f). Find the inverse of f and hence
find /= 1(31) and /= 1(87).
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