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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 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)  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 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.

us - A
SECTION - A

T T 1 ¥ 6 T ek T 1 37 T |
Question numbers 1 to 6 carry 1 mark each.

1 1 1
1. 1 1+sin6 1 T ST A AT HIST |
1 1 1+cosH
1 1 1

1 1+4+sin6 1
1 1 1+cosO

Find the maximum value of

2. IASATHUT T AIE & fF AZ=18 @ (A-1)73+ (A +1)° - 7TA & Tele™ T4 31T
HiT |
If A is a square matrix such that A2 =1, then find the simplified value of
A-D3+A+D>-7A.

0 2b -2
3. %m%%ﬁaﬁ:wA{3 1 3}@@%%%@[aﬁ%ba§ﬂﬂﬁﬁaﬁml
3a 3 -1
0 2b -2
MatrixA:{ 3 1 3 }s given to be symmetric, find values of a and b.
3a 3 -1

4. 39 fag o fef wiew s i, S fagedt feess fefr wfewr @ — 26 @ik 27 + b € 1 fretm
el @RS T 2 : | % SRl S H forifei e € |

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

a-2band2a + b externally in the ratio 2 : 1.
65/1/1/D 2
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5. R ERW ] + k31 — ] + 4k ©h BRST ABC 1 5ttt AB @ AC i shHST: R e €,
A A H BT ST el WITEehT i eSS SHITT |

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

6. 3T THAW B GG THEUT A HW, ST F g 95 5 AEE g W § AR aiew
21— 3] + 6k T W A= & |
Find the vector equation of a plane which is at a distance of 5 units from the origin and

its normal vector is 21 — 33'\ + 6k.

TgUs -
SECTION - B
T T 7 W 19 T T U 4 SF HE |

Question numbers 7 to 19 carry 4 marks each.

7. g @i iE:

tan~! 1 + tan™! 1 +tan”! 1 + tan™! 1z

5 7 3 8 4
3rAAT

x % 1T &t FifT

2 tan"!(cos x) = tan"!(2cosec x)

Prove that :

tan~! 1 +tan~' 5 + tan™! 1 + tan™! 1z
5 7 3 8 4

OR
Solve for x :

2 tan"!(cos x) = tan"!(2cosec x)

8. 3T 3R Foa ol WG 3T 3 : 4 & U H & 3R SAH WA @I 5: 7 H A H T |
I Ui T 15,000 TR ot s BT &, o 3T faf & Skt AfGeh 31 31 HioT | 39
G § i 9T Jod ST T E 2
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 ?
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d
9. aﬁx:asinZt(1+cos2t)GﬂTy:bCOSZt(l—COSZt)%’,FﬁExX éﬂ:ﬂ?tzgﬁgﬂt:g
W T HIT |

JYAT

2
aﬁy:x"%a‘rﬁq@aﬁﬁqﬁﬁj—xg—l(ﬂf—xzo.

y\dx/ x
: : dy T
If x =asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), find the values Ofdx att:4
andt:g.
OR
y= ,provetatdx2 y \dx =0

10. p T q % HF T T e ferg

1 —sin’x afrr <&
> X 2

3 cosZx
f(x) = p , A x= 2
s
SL‘““? , T x> T2
(T —2x)

Xx=TR2 WEITE |

Find the values of p and q, for which

1 —sin’x o T
3costy FT2
f(x) = p , ifx=m/2
s
%ZT)?) if x> /2

is continuous at x = /2.

11. 39T foF 6k x = 3 cos t — cos™t TAT y = 3 sin t — sint & AT 93 t T ST T THIHOT
4(y cos3t — x sin’t) = 3 sin 4t.

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

4(y cos3t — x sin’t) = 3 sin 4t.
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Y- (3sin©—2) cos O
12. 3 ) 5—c0s26—4sin6de

HYAT

T
ﬁﬁaﬁ%ﬂf e2x . sin&+x) dx.
0

Find f (3sin®—2)cos O
n 5-cos?0—4sin®
OR

T

I
Evaluate f e2¥ . sin (Z + x) dx
0

13. amﬁ%mf:f\/—a;%dx
Findf %d}(.

2
14. nﬂﬁﬁaﬁﬁi@:f Ix3 — x| dx
-1

2

Evaluate f Ix3 — xl dx.
-1

15.  3Tadhel GHIER0T il [GRTe 86T T i |
(1-y) (1 +logx)dx+2xydy=0, GmgFsax=1gqAy=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. T7 3TaeeT GHIRUT S A 861 AT i
1) d
(1+y2) + (x—etan ly)axz =0
Find the general solution of the following differential equation :

(1+y2) + (x—eany) %xz =0
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17. a2 +D, b +C 3R C + a T &, o T fF TR 2, b 3N ¢ Iuaeia & |

- - ) - o
Show that the vectors @, b and ¢ are coplanar if a+b, b+cand €+ a are coplanar.

18. &g (1,2, — 4) ¥ ST ol 3T W@l T = (81 — 19) + 10k) + A (31 — 16) + 7k) @

T = (151 + 29 + 5K) + u(31 + 8] — 5k) T i Y@ o Wiewr a1 Hicrd GHEHOT S BT |
Find the vector and Cartesian equations of the line through the point (1, 2, — 4) and
perpendicular to the two lines.

T =(81-19) + 10k) + A (31 - 16] + 7k) and T = (151 + 29) + 5k) + p(31 + 8] — 5k).

19. T oI T | Ueereh (HSR) o U8 o {od o =4t (A, B 3R C) 3MasT 3d € | 37 (A, B
AIRCH) FAIAFHIR 1 :2: 4% U H & | U o A § IR o & [T A, B 3I-
C 3RT fFT ST aTet IeTmdl i IS 81 i Miashatd shAeT: 0.8, 0.5 31X 0.3 & | 3 I5oma
Tl T &, O S Wikl G HIT o 7 C i Fafer & rRoTgen € |

AT

A 3R B U™l % U 9 & GRI-GRI Hehd & | A ST ST afg 39 7 31 A0 Wi &0 3K B
S ST 7S S/ 10 T AT W B | AT A TeA bl URH AT €, Al B o ST bt Miehar
I HINT |

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 1 : 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.

T Ug -
SECTION - C
9 T&AT 20 G 26 T Uk U 6 3FH H ¢ |

Question numbers 20 to 26 carry 6 marks each.

20. A AT R f: N — N, f(x)=9x2+6x—5§|'{'f‘3lﬁmf5|ﬁ@w% | Tag Hifee &
f: N — S, SRS, f i IR &, JSHuvid & | f 1 Hdei™ T Hife | 37 £ -1(43) T2
£-1(163) A HIFT |
Let f : N — N be a function defined as f(x) = 9x2 + 6x — 5. Show that f : N — S,

where S is the range of f, is invertible. Find the inverse of f and hence find f -1(43) and
£-1(163).
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yz—x*> zx-y* xy-z2
21, Tagafufd | zx—y2 xy—-22 yz—x2 ,(x+y+z)ﬁ%ﬂﬁﬁ%l3ﬁ:ﬂ‘$ﬂﬁﬁ
2 2 gx—y2
y
6|3“3'|Q|

Xy—z- yz—x

JYAT

8 4 3
H@WW&%W@WA:{Z 1 1}%%%@%@6%5«%%%@
1 2 2

T \fiash TefieRtoT Fepr i &t HifTT
8x+4y+3z=19
2x+y+z=5
x+2y+2z2=7

yz—x*> zx-y> xy-2z?

Prove that | zx—y?> xy—z? yz—x? | isdivisible by (x + y + z), and hence find the

xy-z> yz-x* zx—y?

\S]

quotient.
OR

8 3
Using elementary transformations, find the inverse of the matrix A = { 2 11 } and
1
use it to solve the following system of linear equations :

8x+4y+3z=19
2x+y+z=5
x+2y+2z2=7

22. e for v B Ak ek 3 S S ST o g v A S o e | g

ITIAH 3T el o 3T o UsT H 31 hifTd |
e
I 3T T BT [ £(x) = sin 3x — cos 3x, 0 < x < 7, TR T99 a1 FRR gEAE & |

Show that the altitude of the right circular cone of maximum volume that can be
. .4 , . .
inscribed in a sphere of radius r is 3 Also find maximum volume in terms of volume

of the sphere.
OR

Find the intervals in which f(x) = sin 3x — cos 3x, 0 < x <, is strictly increasing or
strictly decreasing.
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23. QHH & W A & {(x, y) : % + y2 < 2ax, y2 > ax, x, y > 0} I &FAEE A DI |

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

24, 39 &g P % Mewieh AT SHINT ST W A (3, — 4, -5) 3R B (2, -3, 1) ¥ & ST a1t 3@r
39 GHAS I el & ST b i gt L2, 2, 1), M(3, 0, 1) IR N(4, -1, 0) ¥ SRar g | 58
ST o T HITE S99 {95 P Y@rdg AB i i 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(3, 0, 1) and N(4, —1, 0).
Also, find the ratio in which P divides the line segment AB.

25. UH HoWI H 3 THS 3 6 AT 71 & | 09 T ST IR 115 WA & <15 Fehreft T8 | et
T_T o FERTCT ST S AT T WAl S AT hITTT | THeRT AT 3T JER0T +ff 1T Hifow |
An urn 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.

26. T HI T WK % ScUIE A 3R B ST & | AT S o o ToTe a1 fola=T weler o Fantad
T € | HoH T i SUCTSY 70T 12 T 3R THY WM i SUCTed AT 9 e WA € |
ST A Hl 1 3HE T & foT SHT H9lH1 W 3-3 6 AT 3K 3cE B i U S T4 &
ToTT srer woli WX 2 6 3R g8t /eliA W 1 el AW | 3% A i Ush hE 3 7 O W% St
STl € 3T IS B &1 T 4 o W | i@y [afy ¥ 3 sifse i atfasram ow & foe sfes
AR T & ToheT BFT A1 |

A manufacturer produces two products A and B. Both the products are processed 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 I 7 profit and that of B at a profit of
T 4. Find the production level per day for maximum profit graphically.
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