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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

7Y T 1 9 6 T U U9 1 37 H & |
Question numbers 1 to 6 carry 1 mark each.

1. S afe | + ka=r 31 - | + 4k T B35t ABC %1 4T3l AB @91 AC 1 5hAST: FRefuet ohi €,
A T eI ST FTelt AT i oaTs T DT |

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.

2. 39 9UASl P ARY GHERT AT HISTC, S gor o5 T 5 9o g W E AR akw
21— 3] + 6k TR i ¥ |
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.

1 1 1

3. 1 1+sin® 1 T HAT A T HINTT |
1 1 1+cosH

1 1 1
Find the maximum value of | 1 1+ sin 0 1
1 1 1+cosO

4, IASATHETH O AR ETH A2 =18 @ (A-1)3+ (A + D)3 - 7A FT Weldd A AT
HiT |

If A is a square matrix such that A? =1, then find the simplified value of
A-D3+A+D>-7A.
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0 2b 2
5. &m%%ﬁaﬁ(wA{ 31 3 }WWW%ﬁaWh%WWWI
3a 3 -1
0 2b 2
Matrix A=| 3 1 3 |is given to be symmetric, find values of a and b.
3a 3 -1

6. 3 g = feafa wfewr 9@ Hirw, it fegadt fer ferfer |feeT @ — 2b 3R 23 + b &, i e
ATl Y@EUE i 2 : 1 o ST ST | foriitd s ¢ |

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.

ug -
SECTION - B

9 &A1 7 9 19 Ak TS 9T 4 3HF H |

Question numbers 7 to 19 carry 4 marks each.

7. T 3TaeT GHISRUT S T &6 T i
1N d
(1+y2) + (x—etan IY)EXX =0
Find the general solution of the following differential equation :

(1+y2) + (x—ean™y) %XX =0

8. ATa+b, b+cIRC + 2 U &, A 9T BF TR 2, b 3R ¢ THIAT & |

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

9. fag (1,2, - 4) ¥ 9 awelt 3w T@Et T o= (81 - 19) + 10k) + A 31 - 16] + 7k) @
T = (151 + 297 + 5K) + u(3i + 8] — 5k) T 7 Y@ & 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).
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10. T ST U | Ueieeh (HSR) o U% & [T 9S4 (A, B 3R C) 3MasT 3d € | 37 (A, B
AIRCH) AT FFIR 1 :2: 47 U T & | U o A § IR o & folT A, B 3R
C 3N 7T ST &TeT SReATal ol YSTI & ol MTFehaTd shAST: 0.8, 0.5 3% 0.3 © | 475 95
T ST €, T 3D WTIhaT F1T HIS ok T8 C bt FgfRT H BRI T |

AT

A 3R B U™l % U Y & GRI-GIRI Hehd & | A ST ST afg 39 7 31 A0 Wi &6 3K B
S ST 7S S/ 10 1 AT W B | AT A TeT bl URH AT €, Al B o ST bt MiFehar
1 DI |

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.

11. g e F:

1 1 1 1 =
-1= -1= -1= -1=_Z=
tan 5+tan 7+tan 3+tan )

qar
xéb‘%fqgﬁﬁﬁ%ﬂ:

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

Prove that :

1 1 1 1 =
-1= -1= -1= -1=_Z=
tan 5+tan 7+tan 3+tan )

OR
Solve for x :

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

12. 3@ 3R S Sl TG 37T 3 : 4 % U H & 3R S0 ATes @9 5 : 7 H FOT ¢ |
Ifg Uik T 15,000 TR ot soid BT &, o 3T fat & Seh! Afeh 31 30 T | 39
T § i 9T God 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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13. aﬁxzasinZt(1+cos2t)GﬂTy:bcos2t(1—cos2t)%,Fﬁ%xX%Wt:%ﬁmtzg
T HT |
YT

ey = b Y- L (Y
If x=asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), findthevaluesof%xX att:%
andtzg.

OR
If y = x¥, prove thatd—zg—l (ﬂjz ~L 0.

dx? y\dx) x

14. p @A q % A AT HIN 5 feqw

1 —sin’x afry <X
> X 2

3 cosZx
f(x) = p , A x= 2
s
w , T x> T2
(T - 2x)

Xx=T2 WIEIT & |

Find the values of p and q, for which

1 — sin’x o T
Jcos2x N ¥<2
f(x) = p , ifx= m/2
s
EER%;T)?) if x> 72

is continuous at x = /2.

15. 3RIEE B &% x = 3 cos t — cos3t AAT y = 3 sin t — sin3t & Tohdlt T t W 1¥eTar b1 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 — cos’t and
y=3sint-— sindt is
4(y cos3t — x sin’t) = 3 sin 4t.
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Y- (3sin O —2) cos O
16. 3 ) 5—c0s26—4sin6de

Ke])
T

ﬁﬁaﬁ%ﬂf ezx-sin&+xjdx.
0

(3sin©—2) cos O
5-cos?0—4sin®

OR

Find

i

Evaluate f e2* . sin G + x) dx

17. WWJ_\LM

2
18. nﬂaﬁaﬁﬁwzf Ix3 — x| dx
-1

2

Evaluate f Ix3 — xl dx.
-1

19. Toehet THEHIOT T AR 86T 3T i |
(1-y) (1 +logx)dx+2xydy=0, GmgFsax=1gAy=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.
65/1/3/D 6



Ug-q
SECTION - C
9 & 20 § 26 dF UAH U9 6 3FH H ¢ |

Question numbers 20 to 26 carry 6 marks each.

20. 39 &g P % Mewieh AT SHINT ST W A (3, — 4, -5) 3R B (2, -3, 1) ¥ & ST arett 3@
39 FHAA T Hredl & ST 7o 9 fogeT L(2, 2, 1), M(3, 0, 1) 3R N(4, —1, 0) ¥ ToRAT & | 98
3TUTT ot T ST T 95 P {@rde AB it fawiisia ahem € |

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.

21. TH S H 3 GOhe 3K 6 0T T & | 36 § STRITY O 78 TIqe19HT o §18 fHehrelt T8 | 1]
TR % TepTel ST Bt TR ol Mokl S T hItTT | 3EehT ATed 3R TRROT off 1 ity |

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.

22. U FHET S TR &3S A 3R B AT & | AT SIS S & 1T 7 fafe o= | S
T € | WO T ol SUCTSY &7 12 T 3R THY WM i SUCied AT 9 He Widfe & |
3T A I 1 THE S o o AT F9H W 3-3 He AT 3R S B Sl Uk T a9 &
ToTT or Tefie W 2§ 3 S WA W | HeT 91T | 3 A i U g T 7 o WS
STt & 3 3T B o6 T 4 oY W | MeiEig faty 39 e o stfaesaq oy & fow e
IR ol X ToheT BFT 1T |

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.

23, AR AT I f: N = N, f(x) = 92 + 6x — 5 5RT IR0 Tk %o & | {95 ST o
f:N — S, SEI S, f & URE &, KON & | f T W™ A1 i | 37 £ ~1(43) qor
f-1(163) I HT |

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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2

yz—x*> zx-y* xy-z2

24, Tag oW | zx—y2 xy—22 yz—-x2 |, (x+y + 2z) 9 fouIa & | 37 90T TG

25.

26.

xy—z2 yz—x* zx-y?

T |
3rerar
8 4 3
WW@%W@WAz{z 1 1}wwaﬁaﬁﬁqw\wwww*
1 2 2
71 ieh TR T ol 861 SITSTT
8x+4y+3z2=19
2x+y+z=5
xX+2y+2z2=7

yz—x*> zx-y> xy-z?

Prove that | zx—y?> xy-2z2 yz-—x

xy-z> yz-x*> zx-y?

\S]

is divisible by (x + y + z), and hence find the

quotient.
OR

8 4 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

e ¢ BT oot et 3 S o A 3 o g v S |

FTHH 3T Ted & ST % U1 H T HiST |
aran
I 3T T BT [ £(x) = sin 3x — cos 3x, 0 < x < 7, TR T899 a1 FRR gEAE & |

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

TR o TR F & {(x, y) : x2 + y2 < 2ax, y2 > ax, x, y > 0} T &% AT HITC |

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