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Please check that this question paper contains 8 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 am. 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)  All questions are compulsory.
(ii)  Please check that this question paper contains 26 questions.

(iii) Questions 1-6 in Section A are very short-answer type questions carrying I 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.

gug - A
SECTION - A

TRIGET 19 6 TH YD U 1 SFHF |
Question numbers 1 to 6 carry 1 mark each.

1 i 1
1. 1 1+sin® 1 1 AfFHTT T T FIST |
1 1 1+cosB
11 1
Find the maximum valueof | 1 1+sin® 1 %
1 ] I +cos @ |

2. AT A AETFEAZ=18 @ (A -1 + (A + 1) - 7TA % WHATH HH I
FifT |
If A is a square matrix such that A2 =1, then find the simplified value of
(A-DP+(A+1)P -

0 2b -2
3. ﬁm%flﬁﬂﬁ'WA:{Z» t 3}@mﬁamiaﬁawb%mmﬁﬁm{l
3a 3 -1
0 2b 27 |
MarixA=| 3 1 3 lis given to be symmetric, find values of a and b.
3a 3 -1

4. wfagwﬁmﬁraﬁwmﬁhq = et fora feafty wfew @ - 26 o 23 + © & %t frem
Tt TEEUE o 2 ¢ | % ST o | fonnfora FRam €

Find the position vector of a point which divides the join of points with position vectors

Z-2band23 + b externally in the ratio 2 : 1.
65/1/1/D 2



< W §+ k 7 31 - ] + 4k v BAI ABC %t spnait AB T AC % wnw: el w5 &
A T A arelt A 3 s T HBi )

The two Vectorsj\ +k and 31 —j + 4k represent the two sides AB and AC, respectively
of a AABC. Find the length of the median through A.

m\mwaﬁmﬁmaﬁwﬁfma}%qﬁﬁgﬁsmiﬁw%ﬁwm
21 - 3] + 6k 3w s ¥ |
Find the vector equation of a plane which is at a distance of 5 units from the origin and

. . [ Ao A
its normal vector is 2i — 3j + 6k.

[qUT - F
SECTION -B
T 7 /19 G TS YT 4 SF L |

Question numbers 7 to 19 carry 4 marks each.

Fﬂ@ﬁfﬁ?f%‘
( al ol ad gl =
an™ 3+ tan”' 5 + tan 3rtanig=7

Fgar
x & fow g HIT
2 tan~!(cos x) = tan~'(2cosec x)
Prove that :

tan = + tan~l £ 4 tan' & 4+ tan-1 4 =
5 7 3 874
OR

Solve for x -

2 tan~!(cos x) = tan~! (2cosec x) o,

‘ ‘llh
~

- aﬁwaﬁrwﬁmm3:4%mﬁ%aﬁrmm@ﬁs:7%3@@1‘#%|

A 7o % 15,000 wfees Y s=m war & & aege fafy & 3t i a1 s BT | 5w
T H i | o g9tar
The monthly incomes of Aryan and Babban are in the ratio 3 : 4 and their monthly

expenditures are in the ratio 5 : 7. If each saves ¥ 15,000 per month, find their monthly
incomes using matrix method. This problem reflects which value ?

65/1/1/D 3 , [P.T.O.



9. zl'fi’x=asin2t(l+cosZt)~31’\l'{'y=bcos2t(1--cosZt)%’,T‘ﬁgxX %Wt:%

W I BT |

T
T'T?ITt—3

_HYqqr

dy _1(dyy y
ey =k At - (R -2-0

dl
If x=asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), find the values ofax}' att:%
yi4
andt=3.
OR
If _xx h Q%Y_.I_(QY.)Z_X_
y= ,provetatdxz y \dx e

10. p T q % 9H I iU S fo

1 —sin’x T
—= ETFix<5

3 cos’x

f(x) = p , W x= /2
[

9(%:%‘;7;‘2 , qx> 2

x=T2 WETAE |

Find the values of p and q, for which

1 —sin®x P
3coskx MFT2
f(x) = p , ifx= m/2
1 si
g%;:;%? , if x> n/2

is continuous at x = 7t/2.

11, SET 6 &6 x = 3 cos t — cos’t AT y = 3 sin t — sin’t & el fiig t W athireiar =t wettacor

4(y cos’t — x sin3t) = 3 sin 4t.

Show that the equation of normal at any point t on the curve x = 3 cos t — cos3t and
y = 3 sin t — sin3t is '

4(y cos3t — x sin’t) = 3 sin 4t.
65/1/1/D ' 4



- (3sin® ~2)cos O
12. 7@ f 5—cos29-—45in6d9

HGq4r

T
ﬁﬁeﬁﬁm:f eh-sin(§+x)dx.
0

Find J‘ @sme 2) cos 6
1n 5- 00526 4 sin 6

T

Evaluate f e?* . sin (‘} + x) dx

13. srma%ﬁmf—?&—dx

2
14. Wﬁmaﬁﬁqf |x3 — x| dx

2

Evaluate f x> — x| dx.
-1

15. aTae THET 1 o & 1d i |
(1-y3)(1+logx)de+2xydy =0, FmgfEsmx=1g@Ay=0¢ |
Find the particular solution of the differential equation
(1 -y (1 +log x) dx + 2xy dy = 0, given that y = 0 when x = 1.

16. 1= 3tehel THIERUT 1 THR & 1T i1 :
1) d
(1+y?2) + (x—eten ly)a‘;f =0
Find the general solution of the following differential equation :

1 (_lX_
(1+y2)+(x-—etan y)dx =0

65/1/1/D 5 {P.T.O.



17.

18.

19.

20.

IMT+ b, ﬁ+?ﬁ??+?%§ﬁa%ﬁ?m@qfwm?,6’aﬁr?m%|
»_9

. - - ’ . 2 -
Show that the vectors Z, b and ¢ are coplanar if 7+ b, b+Cand T + 2 are coplanar,

BT (1,2, - 4) ¥ 9 eft o Te T - (81 - 19] + 10&) + A (3} — 16] + 7k) @
?:(15f+29}+5§)+u(3f+8f—5f<)Wﬁa%@%wﬁmwwﬁhvﬁmmaﬁﬁq !

Find the vector and Cartesian equations of the line through the i)oint (1, 2, ~4) and
perpendicular to the two lines,

T=(81- 197+ 108) + A (3 - 16] +7K) and T = (151 + 297 + 5k) + W3+ 8] - 5K).

Wﬁsﬁ%ﬁﬁm(ﬁ%m%w%m#wﬁam,saﬁro HETA 0 E | 39 (A, B
HCH) T TN FGIT] 2 4% U H ¥ | FT & T G o ¥ R A, B el
Cm%qaﬁaﬁmﬁwma%mﬁmm 0.8.0.5 3% 0.3 & | 7R seeg
& 37 8, ﬁwﬁwﬁwmﬁﬁq%wcaﬁﬁ%ﬁ%wm%u
Jgar

A 3R B U % UF g @ atand S | A ST ST 9t 3§ 7 % 9w @ aik B
Sfter ST R ¥ 10 %5 A0 o A | 3 A W F R Y, A B F e ) i
A Fifw |

Three persons A, B and C apply for a job of Manager in a Private Company. Chances
of their selection (A, B and C) are in the ratio | : 2 : 4. The probabilities that A, B and
C can introduce changes to improve profits of the company are 0.8, 0.5 and 0.3

respectively. If the change does not take place, find the probability that it is due to the
appointment of C.,

OR

A and B throw a pair of dice alternately. A wins the game if he gets a total of 7 and B
wins the game if he gets a total of 10. If A starts the game, then find the probability
that B wins.

gug-q
SECTION - C
T HEAT 20 F 26 T T 0 6 37 5 |
Question numbers 20 to 26 carry 6 marks each.

WFﬁﬁﬂE%f:N—)N,f(x)=9x2+6x~5mqﬁ‘ﬂf@lﬁwm% | Foe wiftTe R
[N — S, W/ S, f %1 wiaw &, sgemmong & lfwmmﬁmlm:f-lms)w
f-1(163) = FHifew |

~Letf:N—> Nbea function defined as f(x) = 9x2 + 6x - 5. Show that f © N-— S,

where S is the range of £, is invertible. Find the inverse of f and hence find f ‘1(43) and
f-1(163),

65/1/1/D | 6
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21.

22.

AN
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yz-x* zx-y? xy-z? |
frg e e | 2x-y2 xy-z2 yZ-x* |, (x +y +z) Q Foafog & 1 o e s
xy -z yz-x* zx-y?
HIT |
HYgar
8 4 3
Wﬁmﬁﬁm&ﬁ%m}nﬁwA={2 1 l}wwmﬁﬁqwmmm
1 22
et Waes wefisneor e ot gt =ifT
& +4y+3z=19
2x+y+z=35
x+2y+2z=7
yz-x* zx-y! xy-z2
Prove that | zx~y? xy-2z2 yz-x? | is divisible by (x +y + z), and hence find the
xy—z> yz-x2 zx-y?
quotient.
OR
8 4 31
Using elementary transformations, find the inverse of the matrix A = [ 211 Jand
1 2 2

use it to solve the following system of linear equations :
8x+4y+32=19
2x+y+z=5
X+2y+2z2=7

e 5 - o et ik 3 sfetr s s o o v St 2 e | e
ITIH G Mol & A F 9a H 7 i |

JHYqar
& ST T ST R £(x) = sin 3x - cos 3x, 0 < x < 1, BT FEW a1 Frée arem & |

Show that the altitude of the right circular cone of maximum volume that can be

L .o 4 : :
inscribed in a sphere of radius r is 3 Also find maximum volume in terms of volume

of the sphere. X @ e
| v OR

o
Find the intervals in which f(x) = sin 3x - cos 3x, 0 <x < 7, is strictly increasing or
strictly decreasing. oc e
[P.T.O,
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23.

24.

25.

26.
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Wﬁ%nﬁm@éﬁ?{(x,y):x2+y252a,{,y22ax,x,y20}WWWWI

Using integration find the area of the region {(x, V) :x2+y?<2ax, y2 2 ax, x, y > 0}.

39 63 P % fiwie e iR st ow A (3, 4, ~5) 3R B (2, -3, 1) ¥ &I ST &l Y
S AT B et & fop el Fagait L2, 2, 1), M3, 0, 1) 8RN, -1,0) AR & 152
I ¥t T ifsry ot g P Yareie AB @ e e & |

Find the coordinate of the point P where the line through A(3, - 4, -5) and B (2,-3, 1
crosses the plane passing through three points L(2, 2, 1), M@, 0, 1) and N(4, -1, 0).
Also, find the ratio in which P divides the line segment AB.

T o 6 3 W S 6 o 1 9 TR e s 3 et | e
ﬁﬁ%ﬁwﬁmﬁaﬁﬁwmmﬁmmma&mlmwaﬁrwﬁmﬁﬁmn

An um contains 3 white and 6 red balls. Four balls are drawn one by one with
replacement from the urn. Find the probability distribution of the number of red balls
drawn. Also find mean and variance of the distribution.

T At 31 W % S A 3K B & | ST e T & o Y Pt i e
B § | T A9l ) Sqery s 12 92 &R 30 oo ) 3uer e 9 WY whiRe &
AR A F 1 THE W F A IR 9T O 3-3 4 AR 3R 39’ B 9 % w3
forw wem st o 2 W st gt W W U AT | I A B UF T T 7 o9 A
ST & 37 391 B Y T 4 9 0% | aﬁ@ﬁuﬁﬁrﬁmm%a@wﬁm%m%ﬁw

IR Bl TR T BT =T | ot e

A manufacturer produces two products A and B. Both the products are p;:ocessed on
two different machines. The available capacity of first machine is 12 hours and that of
second machine is 9 hours per day. Each unit of product A requires 3 hours on both
machines and each unit of product B requires 2 hours on first machine and 1 hour on
second machine. Each unit of product A is sold at 7 profit and that of B at a profit of

% 4. Find the production level per day for maximum profit graphically.
o



