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e Please check that this question paper contains 8 printed pages.

e (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.
e Please write down the Serial Number of the question before attempting it.

e |5 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.
(i)  Please check that this question paper contains 26 questions.

(iti) 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 Il type questions carrying 6 marks
each.

(vi) Please write down the serial number of the question before attempting ir.

gug - A
SECTION - A

IO AT 1§ 6 T Yol T 1 37k I E |
Question numbers 1 to 6 carry 1 mark each.

1 1 1
1. 1 1+sin® 1 1 3T TH 1T FITT |
| 1 I +cos®
1 1 1
Find the maximum valueof | 1 1+sin® 1
1 1 1 +cos B

2. ATATHTI TN A& F A2 =18 @ (A-1)° + (A + 1) - 7A & TWelad 749 T
HIfT |
If A is a square matrix such that A2 =1, then find the simplified value of
(A-TP+(A+1)3-7A.

0 2b -2
3. W%%aﬁmA:[S 1 3]@@%&@5&?ﬁaﬂ%bé§mmﬁﬁm
3a 3 -1
0 2b 2
MatrixA:{ 3 1 3 }is given to be symmetric, find values of a and b.
3a 3 -1

4. 39 fag o feafa gieer S0 i, S fega fmes Rl g @ - 2b 327 + b &, & frew
1ot {EGuE ol 2 ;1 o aTer S o oS s & |

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

2-2band23 +b externally in the ratio 2 : 1.
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5. =gl +kaw 31— | + 4k uH TS ABC # ss13i AB &4 AC &1 hnw: el o €,
A A T &R STH aett Wl Sl oiaTe 1 iy |

The two vectors :]\ + 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. U THGA B WG GHGU F B, S A 95 T 5 AES W W & I AR
21 - 3) + 6k T W R E |
Find the vector equation of a plane which is at a distance of 5 units from the origin and

. R S S
its normal vector is 21 — 3j + 6k.

gue - q
SECTION - B
U9 H&IT 7 T 19 % Ucdsh U9 4 3FH H & |

Question numbers 7 to 19 carry 4 marks each.

7. Tog i

1

r 1 1
tan g + tan

= [ —}.= =
7+tan 3+tan

Yar
x & foTu &7 it

2 tan~!(cos x) = tan~!(2cosec x)
Prove that :

| 1 1 l &
-1= -1= -1= 1 4
tan™ 5+ tan” o4 tan” 34 tanT o=

OR
Solve for x :

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

8. 3T 31X S ol WG 37T 3 : 4% I H & SR STH AMGF TI 5 : 7 H ST H & |
gy 3 15,000 HIGeh S SO B €, T 3T oty | el AITesh 31 I B | 3
QT § I T G ST TR E 7
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.
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10.

0

65/1/1/D

ﬂﬁ{x=asin2t(l+cosZt)3ﬂTy=bc052t(I—COSZI)%,F?[% FHA =

W T HIT |

AYAT

_ dy L(dy?
e e

d
If x =asin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), find the values of

T
andt=3.
OR
y= ,provetatdxz y \dx M
p TT q & T 1 T Forfeh forw
1 —sin’x T
3 cos®x ,q&.'x<2
f(x) = p , A x= /2
q(l —sin x)
m—207 ° I x> /2

X=T2 WETE |

Find the values of p and g, for which
3

1 —sin’x £ B
3coske 2
flg)= p , =72
P
w,ifpmz

is continuous at x = /2.

TNET o6 356 x = 3 cos t — cos>t TAT y = 3 sin t — sin’t & Tl fog t W 31hrera o1 Fefiesom

4(y cos’t — 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 cos’t — x sin®t) = 3 sin 4t.

WWW.EdI].gl'DOSS.CO[Il
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12, sEan J'(391n9 2)(:0%9(19

c0s20 — 4 sin
AT

T
WWJ. ez’f-sin&+x)dx.
0

Find f (3sin©®—2)cos O
111 5- 00829 4 sin 6

b

(T
Evaluate f et . sin (Z + x) dx

13. Wﬁr‘r‘m:fidx

2
14. rﬂ?ﬁﬁﬁﬂ‘ﬂf Ix3 — xl dx
%)

2

Evaluate f Ix3 — x| dx.
-1

15. 3{achol GHIHOT & fafere &ef 3T HifeT |
(1-y%) (1 +log x) dx + 2xy dy =0, G & F S x = 1 & Wy =0% |
Find the particular solution of the differential equation
(1-v2) (1 +log x) dx + 2xy dy = 0, given that y = 0 when x = 1.

16. =7 37erehet THISHOT T AT &1 3T it
(1+y?) +(Jc—e‘a‘"_l)’)%i‘ii ()

Find the general solution of the following differential equation :

arly) 8Y _
(1+y?) +(x—eay) % =

65/1/1/D 5 [P.T.O.
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18.

19.

20.

AT + b, b+ C IR C + a GATAT &, T ST BF T 7, b 3 ¢ GHAAa & |
Show that the vectors ?,B}andg are coplanar if E)+l_)), b+Cand T +7 are coplanar.

g (1, 2, — 4) ¥ S gl 3T @@ T o= (81— 197 + 10k) + A (31 — 16] + 7k) @@
T = (151 +29] + 5K) + u(31 + 8] — 5k) W e Y o wiewr qT T GHisHT I i |

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) + u(31 + 8] - 5Kk).

e et Ot e (HHST) o Ug o fofw < &feRT (A, B 3 C) 398+ 30 € | 399 (A, B
3T C ) T STH o FENT 1 : 22 4 % 3FUIT 0 & | HU1 o o § G o o o0 A, B 3
C ST foFT ST aTet SReATdl ohl YA 81 bl Migshand shawn: 0.8, 0.5 3i¥ 0.3 € | 3fg sgormd
< AT &, Tl ! Wbl T HISTT 1o 8 C i Al o R0 g ¢ |

H[Yar
A 3R B UGl % U IH Pl GH-GRT Hobdd & | A SiT ST 3 3/ 7 60 A Wi &6 3K B
STl ST 35 S 10 1 I WIS BT | 9% A ©el S TR I 8, f B % Sfiaq st ek
I BT |
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.

gue -¥q
SECTION - C

TR AT 20 F 26 T UF WA 6 FFHE |
Question numbers 20 to 26 carry 6 marks each.

T T 6 £: N > N, f(x) = 942 + 6x — 5 51 Gia U S € | fag #ifow
f: N — S, SRS, f % Uk &, IO & | f F Udead 0 Hioe | 33 £ ~1(43) qa
£-1(163) 31 T |

Let f : N > N be a function defined as f(x) = 9x% + 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~!(43) and
£-1(163).

65/1/1/D 6
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21

22

yZ=5 =Y Xy=2

g ate ™ | -y xy-22 yz-x2 |, (x +y+2) ¥ fooroma & | 3 e S
2 2
T |

-2 Y- ey

Aqar

8 4 3
WW&%W@WA{z 1 IJWWWWWWWW
1 2 2
frret Yfiwes TeiteoT e i &et it

8x+4y+3z=19
2x+y+z2=5
X+2y+2z=17

2

yZ= 3 ¢

E=YF XY=F
Prove that | zx—y> xy-z* yz-x

- GE=R TP

3]

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

quotient.
OR

g 4
Using elementary transformations, find the inverse of the matrix A = [ 211 } and

use it to solve the following system of linear equations :
8x+4y+3z=19
2x+y+z=3
X+2y+2z=T7

W%rﬁwaﬁﬁﬁ%sﬂaﬁaaﬁmmﬁﬁamﬁaﬁm%gﬁ | S

ISIH 3G el & 3T o U5 H 1 i |
Froar

3 BFRICT T T o £(x) = sin 3x — cos 3x, 0 < x < 7, TR TEA A1 FRAT FRAH € |
Show that the altitude of the right circular cone of maximum volume that can be

T ., 4r ; .
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 < T, is strictly increasing or
strictly decreasing.

65/1/1/D 7 [P.T.O.
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23,

24.

23,

26.

THTRCHHT o TART § & {(x, y) 1 x2 + y2 < 2ax, y2 2 ax, x, y > 0} & ST 0 BT |

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

34 fag P & FReie 710 FiT S/ W A (3, - 4, -5) 3R B (2, -3, 1) ¥ &R ST aelt &
3G U i e & S T i fagan L2, 2, 1), M(3, 0, 1) 3R N(4, -1, 0) ¥ TSR & | 9%
3T o T it o 55 P W@ AB & foeiforg Far € |
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.

T ol § 3 g 3R 6 T 7% & | 390 § SR 9 1% AT & 9% Herett T8 | o7t
75T & epTer ST bl Wi BT MIfdehal S T hifoTT | EehT HTed 3T TG0 4t J1 iy |
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.

e FHIAT 31 W o 30 A AR B ST € | ST SIS 4 9 Te1T &7 fareT Heii=T | Satad
I & | VoW WY S SUCied &faT 12 H SiX qE AU bl UGy &HT 9 6 Wi & |
3T A H | THR S & [T A FRIAT W 3-3 6 A6 3R 3K B ' T TR S &
o W |9iie WX 2 6 31X 3uY B W 1 9eT 91T | 3K A B U THE T 7 o WS
STl & 31 3cg B & % 4 9 W | e faty § 377 i o ek o & few e
ST ol & foher 8T IR |

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 ¥ 7 profit and that of B at a profit of
< 4. Find the production level per day for maximum profit graphically.

65/1/1/D 8



