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Please check that this question 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 answer-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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General Instructions :

(i)

(i)

(iii)

(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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Que - A
SECTION - A

U9 &A1 1 ¥ 6 T Uk U9 T 1 3k ¢

Question numbers 1 to 6 carry 1 mark each.
.. 0 0O o - 0 O 0
1. 9udal r-(2i—3)+6k)—4=0 T r-(61—9j+18k)+30=0 & &= g @
TSI |

- 0D o o
Find the distance between the planes r-(2i—3j+6k)—4=0 and

N U il [J
r-(6i—9]+18K)+30=0-

2. A a qA b < A AW E A 5 T b F = HU R AW, AR 2 -2 b
T U qfes &2

If 2 and b are unit vectors, then what is the angle between a and b for

a—+2 l; to be a unit vector ?

s st & ot p s E i lal= L, b=k aw x5 g wla s

A HIfST |

If vectors a and b are such that ‘ ‘ b‘ and ‘a X b‘ \/— then find

‘a-b‘-
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M 30 0 4 .
4 Afe A= DM KA=0 . 22¢ d ka9l a % WH 91 S
? 50 08 5bg

M 30 00 4an

If A= % _58 and KA = %—8 5b% find the values of k and a.
2 -4 &
5. 9 A=5 “Ham B=f 9% @ |AB| %1 I T R
%3 -15 %3 —20
2 . —40
If A= d E and B= 0, find |AB].
%3 —15 53 -2

6. A ATHF TH A1 e & T Al=5 ¥, @ |AAT| @1 wm fafEw)

If A is a square matrix such that |A|=5, write the value of \AAT] )

Qug - d
SECTION - B

U9 WEAT 7 9 19 Tk YAk U9 o 4 Ak g1

Question numbers 7 to 19 carry 4 marks each.

Bo_,_ 017 _m
7. Tag Wﬁ 2sin %H tan Hg—]B 1

SREN

THIFRT T x F fTT e FITC : cos (tan x) =sin Efot‘l %ﬁ
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Prove that 2sin! %ﬁ— tan~—! ﬁ ?D = %

OR

_ . 13
Solve the equation for x : cos(tan 1x) = sin Epot lzﬁ

9 . 9
8. TM I HifeT : J’&dx
0

sin x + cos x

SPEN

HHE Ad W :Jl'cot_l(l - x+ x2) dx
0

T
Evaluate : I
0

sin2x

sin x + cos x

dx

OR

1
Evaluate :J'cot_1 (1 - x4+ x2) dx
0

9. T FIM : [floglog 1)+ ——]dx

log x

Find:_l’[log(logx)+ 1 5ldx

log x
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—sin x

1
) d
10. G HifST : Isinx(1+sinx) *

1-sinx
sin x (1 + sin x)

Find : [

o

11. 9% ay?2=x3 & 39 fag @@ x FE9® am? 8, W ifuca &1 I 9@

it |

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

is am?2.

@(sin%(x+1), x<0
12. AR ®M foo=g, 7 .

g X3 ’

x=0 T Fad &, a1 k 1 99 F1d I |
>0

@{ sing(x +1), x<0
Find k, if f(x)= Dan v — sin x 1s continuous at x=0.
>0

] x5 ’

~

13.  (sin 2x)"+ sin"'3x I x % WIUET kel Hifoq |

SREN

0 2 2 0
tan-1 WL+2% - V1-x O T cos ™~ 1x2 o WY& STeheld hiTST |
HV1+22 +41 -2
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14.

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

OR

0 2 L _20O
VX \/1 X0 with respect to cos ™ 1x2.

H\/1+x2 +\/1—x2H

Differentiate tan 1

fog3li A (3,2,1), B4, 2, —2) A C (6, 5, — 1) | BIhL M dTel THAA T FHIH]
I HIGC| 3T A 1 GH Jd sitee 5@ faw A 3, 2, 1), B (4, 2, —2),
C (6,5 —1)TqA D (\, 5, 5) THIAT B |

SPEN

o o N . [aWa 2N N D D_ (1 D. O . [l
39 foig o f7deien A IS &I WM ¥ =(—i -2 —3K)+\3i+4]+3k) 9

guaa o faerd € S gfew ﬁ=?+mj+3ﬁwmﬁ%6mqﬁﬁ§@%ﬁ
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
. O o 0O o o, 0O . )
r=(—i—2j—3k)+\3i+4j+3k) meets the plane which is perpendicular to
0
i

- o 0 : 4 _
the vector n =7+ j+3k and at a distance of AL from origin.
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15 T e fF A afew 3.5 ¢ TWUFR E I AR & fF a=b+c¢ | W@
RN N g 0O
p, q, 1, s I HIfaC T IS &1 93%A 506 T &l a=pi+q]j+rk,
L. 0 O o . 00 0O
b=si+3j+4k AU ¢ =3i+j—2k |
Given that vectors a, b, ¢ form a triangle such that a=b+c. Find p,q, T, S
i . - o o o . O 0o 0
such that area of triangle is 56 where a =pi +qj+rk, b=si+3]+4k and
o o o
c=31+j-2k.
16. A A AIRBTI It A ¥ 3 9% 3R 4 @@ i € 7o B 9 § 4 W 3R
3@ e B 9 7T agssa fhdt th 97 § 9 (wiaeemyn fomn)  ferreft A

3R T T foR 98 < Wik 91 Uk T € UIfeehal J1d hifse e 9% &9 B H
T et T8 ot

There are two bags A and B. Bag A contains 3 white and 4 red balls whereas
bag B contains 4 white and 3 red 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 T e § T AR J@ve, foemed & fag g < =ea €1 99 369
yEUe &I faam gt T df 38 Iarn foe afe suE darg 50 WL qA1 AR
50 HI. SIg1 a ST, O SHRT AARS FHM T T Il SHHh! @idrg 10 H. HH
T ST QT =TS 20 . %A & S ST 1 SHhT &hal 5300 HiZ HH B S |
TRl & FAM 9 39 e &1 faamd 9 Hife | wRo off S fF a8 wie =i
T I el © ?

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 m?2. Using matrices, find the dimensions
of the plot. Also give reason why he wants to donate the plot for a school.
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18. 3Ta%hd THIHIT hi TA hiteQ : 2y e%/dx+§/—2x e%édy=0

Y U s
Solve the differential equation : 2y e%/ dx + ? —2x e%/ ﬁdy =0

19. 3Thal HHIRTU &l B HIFGT : (x +1) 3_y —y =¥ (x + 13
X

Solve the differential equation : (x + 1) 3—‘1/ -y = e3¥ (x + 1)3
X

W us - |
SECTION - C

U9 WEAT 20 9 26 Tk Tk U9 o 6 3k ¢

Question numbers 20 to 26 carry 6 marks each.

20. FHEHSH! HT TN b & {(x, ) : y2<6ax T x2+)2<16a2} F1 &ARA I
HIfTT |

Using integration find the area of the region {(x, y) : y2<6ax and x2+y%2<16a2}

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

SPEN

Ted f (x) =sec x+1log cos?x, 0 < x < 2w o SAfYFHaw qdq ~JIdH HM A hHITTT |
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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<2mm.

22. HRIURI & TTorgEl &1 FAN w= fag wifse 6

(b +c¢)® a? be
(c+a)2 b2 ca =(a—b)(b—c)(c—a)(a+b+c)(a2+b2+02)
(a+b)2 ¢® ab

SREN

YRk dfed Gishansti o1 GAN ek T 31U o1 HohH I SITT :

02 -1 30

A=0-5 3 1

H-3 2 3{

Using properties of determinants, prove that :

(b +c)2 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 :

02 -1 30

A=g-5 3 1f

H-3 2 3{

23. JU9 B: ¥ Ul § § dH HeAT Agesan (for gfaeeme ) g 1 wH o X
T Heel § 9 999 Sid 9T ] F9 il 8, a1 X 1 Wifgehdl sed 14
FIT | deT T T1EA qAT T o J1q HIC |

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 SRR § &9 ¥ &9 80 U o A IR 100 UH® @S &M
e | 1 WrE g1 F, 3R F, 3ured § fSent ammd A % 5 9fd A6k 3R
% 6 90 A& 1 9T USTe F, &1 TH TR § foeifid A & 4 TEE iR wfe
el o 3 A Simfed €, Sefe 95a uere F, % UE sEE § foefii A &
3 Uk 3R WiTs Ui % 6 Ao wfwferd €1 3@ Yaw Tume g & w6y
T frefud IS dqfad SRR 1 =Ad9 @rd Jd Sifse s foh 39 A1 @
Tt 1 e €SIk =Iam 9Iv & STEvgehdl i T Il B |

A diet is 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.
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25.

26.

. . — +1 -2 +1 . o N N
3 R e X 1_y4l_z qqu_y-2_z & Adfa= FE 9

TATA T GHIHIO JTd HITIC | 31d: 93T fom #4971 9Ted 9HdA, 1@7

x;2=yI1=Z;2 1 Al AT & AL T 2

Find the equation of the plane containing two parallel lines

x—1_ y+1 z x_y—2 z+1

5 1 3T 5 TG

. Also, find if the plane thus obtained

x—2_y-1_z-2
3 1 5

contains the line or not.

AT fF £: N - N T e £ (v)=4x2+ 12x + 15 R aienfoq €1 <9isy f&
f:N - S FHAINY § (S S, £ & IRE ) | £ H1 Fda™ G BT | Tq:
£~ 1(31) a1 £~ 1(87) 1 HIfT |

Let f: N > N be a function defined as f (x)=4x2+12x+15. Show that

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