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Please check that this question paper contains 12 printed pages.
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during this period.
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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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Qug - A

SECTION - A

U9 GE&AT 1 9 6 dh Uih W99 T 1 3k ¢

Question numbers 1 to 6 carry 1 mark each.

1. 3Ifc A U& TE ot oeyg ® T JAI=5 , @1 JAAT| @1 9w fafeu)

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

N 0 0 ] N 0 O
9. WA r-(2i—3j+6k)—4=0 T - (6i—9]+18K)+30=0 ¥ 9 T T

it |

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

> 0 1l 0
r-(6i—9]+18Kk)+30=0-

3. A a M b A UEE ARWED 4 a1 b F o= H0 F AW, AR 4 -2 b
T A gfesr 812

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 ?
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—40 &
4. WEA=% 0 ddl B= ! 25%,a‘r|AB|amm=raTaaﬂm|
—4Q

Tt A= dB=5 5 find |AB
% Dan 53 _25, mn .

M0 30 0 4
5. AT A= DTN KA=0 . 9% @ kqM a F TH T4 HAC
? 50 78 5bg
M 30 0 4
If A= % 0 and KA = E a% find the values of k and a.
50 58 5bg

6. e a o p et al=L, b= aw x5 2 Al

d RIfST |
If vectors a and b are such that ‘ ‘ b‘ and ‘a X b‘ J3 then find
apl.
Qus - d
SECTION - B
U9 W& 7 9 19 T TAH W9 o 4 3k & |
Question numbers 7 to 19 carry 4 marks each.
Qﬁsin%(x+1), x<0 )
. AR wE fo=6_ 7 . x=0 T G4 &, dl k 1 AH I HIC
5—3, x>0
B x
@( sing(x +1), x<0
Find k, if f(x)= 0, . 1s continuous at x=0.
an x —sin x
5—3, x>0
| X
65/3/S 4
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8. (sin2x)"+ sin'y3x I x % WU kel HIfST |
SPEN

tan —151” —\1-2* § 0 T cos™ 12 o GTU&T TThci hifeU |

H\/l + 22 + 1 — 22
Differentiate (sin 2x)"+ sin~1v/3x with respect to x.
OR
Differentiate tan™! D \/1 —x° D with respect to cos ™ 1x2.
HJl +22 +41-

9. TTmifrdmafew 59N ¢ HIFR @ TR & fF a=b+¢ | W@

ORI H o 0O
p, q, 1, s I KIfeT fo& YT F1 A5FA 506 & W&l a=pi+qj+rk,

O IZI
3j+

- 0 N g 0 [J .
b=si+3j+4k a9 ¢ =3i+j—2k §1

-

Given that vectors a,b, ¢ form a triangle such that a=b+ ¢ . Findp, q, 1, s

) . - o o o . O 0o o
such that area of triangle is 56 where a =pi +qj+rk, b=si+3j+4k and

N 0o 0 0

c=31+j—2k.

10 T IAARBTI I AH 3 9% X 4 @ 7 € 920 B 94 § 4 kg 3R
3 e ¥ 9 T argssa fFdt th 99 § ¥ (wiqeemmn o) faereft =i
3R Ut T TR 9% <1 Gthe 99T Ueh AT § UIfehdl [ hitse fh 98 9 B H

T et T o |

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.
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11. I 3799 e § T TR J@ve, foaed & faw g < 9ra §1 59 399
y@ve i fommd g8t T df 39 gamn & afe suwt der 50 W w9 qu1 ISR
50 HI. 9@T &t ST, A THRT &FTHe THH T W] AfC THR! aalg 10 H. FH AT
T ST qen ek 20 W FH R S ST A TR AFABA 5300 H2 FHY B ST |
ATl & WA 9 39 e &1 faamd 3 Hifw | wRo off S fF a8 wie i
TH A1 @ § 2

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.

12. 3Ihdl FHIHIU Sl B hIFWT : 2y e%dx+§/—2x e%édy=0

o | - R
Solve the differential equation : 2y e/ Ydx + ﬁ/ —2xe/Y ﬁdy =0

13. 3foehel FHIATT &1 BA HIWC @ (x + 1) 3_}/ —y=e3 (x +1)
X

Solve the differential equation : (x +1) j—y —y = e (x +1)°
X

65/3/S 6
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14. aﬁaﬁﬁm:ﬂlog(long LI
logx2

Find : _|’ [log (log x) + 5ldx

(log x

1B0 ., 0170 _w
15. fﬂ@ﬂﬁﬁlﬁﬁ 2sin EEH tan 53_18_2

AYdr

HHIHWT & x & T g ST @ cos (tan™lx) =sin EFOt_l %ﬁ

1017w

Prove that 2sin! %H— tan H_IE =

OR

Solve the equation for x : cos(tan™ x) =sin B:o

1—-sinx

16. @ HINT : Is1nx(1+SanC)d

—sin x
sin x (1 + sin x)

Find : I
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72 sin?x
17. 9F I ST : J’—dx
0

sin x + cos x

SREN

HE Ald ﬁr@l@ :}cot_l(l - x+ x2)dx
0

T
Evaluate : I
0

sin2x

sin x + cos x

OR

1
Evaluate :Icot_1 (1 - x+ x2) dx
0

18. T ay?=x3 % 39 fag FEH1 x FEw® am? ¥, W Afucia w1 FHROT J@
HIfTT |

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

is am2,

19. Tog3liA(3,2,1), B, 2, —2) T C (6, 5, — 1) | B TH dTel THAA Bl FHIH]

J@ HINTL | 3T A T HF J@ hireC forder faw A (3, 2, 1), B (4, 2, —2),
C (6,5, —1)TAA D (\, 5, 5) THIAT B |

SPEN

o o . [aWa o N N D D ] D O . [
39 foig o fdwish A HIST ST W1 ¢ =(—7 -2/ —3K)+\3i +4j+3k) 39

gqaa o faerd © S gfew ﬁ=?+%+3ﬁmaw%amtmﬁ§©%ﬁ
T W T
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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
0
i

r=(—i— QD]' - 3E) + )\(?? i +91 i+ 3Dk) meets the plane which is perpendicular to

. 0o [0 . 4 .
the vector n =7+ j+3k and at a distance of AL from origin.

Qug -9
SECTION - C

Y9 H&T 20 W 26 TF Tk U7 & 6 3k &

Question numbers 20 to 26 carry 6 marks each.

20. Yo ®: 99 Uikl H 9§ T G Argesan (fomn gfqeemdmn) =+ w1 7H o X
T Femshi # 4 g9l B §eH & 9 Fdl ©, dl X 1 Wfaedl §eq Jd
HINTL | Feq 1 T 99T T off J1d 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.

21. TH Gqfad AER § w7 ¥ &H 80 HHE faeifi A IR 100 HAEE @S g
Ifeq | & e 9 F, 3N F, 3qcied € ekl @d A % 5 9fd /e 3R
% 6 90 A® T 9T URTY F, ®1 TH TR H foeifid A & 4w iR wfe
wered o 3 Ak wiwferd €, Sefe g e F, %1 T 3hE § faefi A &
3 A AR @it v & 6 A gfmferd €1 30 s Tume e & '
T frefyd wINT | H{fad ARR * =FAdH aFd 9d wie s s 51 <9 @@
weredf 1 fagu § iR =gAaw v w1 sTaveshal w1 g8 &Yl § |
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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 ¥ 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.

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

b +c? aZ be
(c+a) b cal|=(@a-b)b-c)c—a)a+b+c)(aZ+b?+c?)
(a+b)2 ¢ ab

SREN

yRfyen dfe dfranstl &1 7 ke 1 =g o1 Hord Fd RV

02 -1 30

A=0-5 3 1

H-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

65/3/S 10
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OR

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

02 -1 30

A=g-5 3 1p

H-3 2 3{

. . -1 +1 -2 +1 . ~c N N
23. < FHIG @Al x2 =y_—1=§ a0 §=y_—2=26 &1 FAf A o

THTA T GHIHIO JTd HITIT | 37d: 9T fo &971 9red @Had, 3@7

x;2=y51=2;2 1 A T T AgE TE 2

Find the equation of the plane containing two parallel lines

x—1_ y+1 =z x_y—2 z+1
2 R R ;) 6

. Also, find if the plane thus obtained

ntains the lin al = = r not
contains ele3 1 50 ot.

24. GHRGH! &1 FAM Hlh & {(x, ¥) : y2<6ax qIT x2+y2<16a2} Al AhA A
TSI |

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

25. AFT T f: N o N Th Bl [ (x) =4x2+12x+ 15 500 TR &1 <wise fo
f:N > S FHAMY § (SAfh S, £ & AR ) | £ H1 Fdai™ G DT | Tq:
F~1(31) a1 £~ 1(87) 1A I |

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).

65/3/S 11 P.T.O.
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26. 3RS JTT HINTL & W BT f(x) = x4 — 833 + 2222 — 24x + 21 TR I 2F2ren
@ BEEE ®
AT
T f (x)=sec x+1log cos?x, 0 < x < om & ATUHAH qYT IdqH A A ShiTeTl |

Determine the intervals in which the function f (x) = x* — 8x3 + 22x2 — 24x + 21
is strictly increasing or strictly decreasing.

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