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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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Queg - A
SECTION - A

U9 HE&AT 1 | 6 Tk WeAeh U9 AT Ueh 3ieh ¢

Question numbers 1 to 6 carry 1 mark each.

1. T93 (o, B, y) % XZ - gAda | yfdfefeiq fog & fdeien fafaw)

Write the coordinates of the point which is the reflection of the point («, B, v)
in the XZ-plane.

2. 3§ fag w1 feafa Tfew I w1 fp fogell, foms feafa afew a+3b siR

a—b & I 9™ a0 X@mEUe #11: 3 % o9 ¥ ofq; fawfea #=ar §)
Find the position vector of the point which divides the join of points with

position vectors a+3b and a_{ - E internally in the ratio 1 : 3.

3. A |a=4,|b|=3 T a.b=6y3 ¥ @ |axb| H AH I HIACI

If |g|=4, |g|=3and g.g=6\/§, then find the value of |g><b|.

a—b b—c c—a
4. TFE fafgu : [b—c c—a a-b
c—a a—-b b-c
a—b b—c c—a
Write the value of [b—¢c c¢—a a—b|,
c—a a—-b b-—c
65/3/E 3 P.T.O.

Visit www.educationmasters.in | No.1 education portal



2 30
5. Ak a=2 2 Lqyp-i 50 % T BA=(by) &, T by, + by, T BT

0 -2 30 = o
If A=p) and B=g#¢ 57 and BA=(by), find by, +byy.

6. Gl d 2x3 Fife & AR i Fal Hea faafgy 51 g stemre 1491 2

Tl

Write the number of all possible matrices of order 2 X 3 with each entry 1 or 2.
Qus - o
SECTION - B

U9 WEAT 7 W 19 dh Udh W97 & 4 3k 1

Question numbers 7 to 19 carry 4 marks each.

7. Ik y=Bx— 3 —5 ! Y LY W@ K FHIH F1d HITSC S o W@ 4x— 2y +5=0
& FEIE B

Find the equation of the tangent line to the curve y=5x—3 —5, which is
parallel to the line 4x—2y+5=0.

8. T 7ol WHIRIW &I BA HIWT ;

2 +3xy+y2) dx—x2 dy=0, TN T S x=1 T A y=0 T
Solve the differential equation :

(2 + 3xy + y2) dx—x2 dy =0 given that y=0, when x=1.

65/3/E 4
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9. 3 Sfeayd W i 3 fe= fean fof a8 smemer & s=ai ! = Ui H
FM | Al 8 F=d HW BId, A T&H 1 T 10 e fierd | g afe 16 o=d AR
T, A T&® &I T 10 ®A Had | TeE fafy & T&m § a=ai & §eAn iR @
g1 foafta Uit 9@ *ifw i & 36 fe= o sTen! &F 91 9o fatehdl © 7

On her birthday Seema decided to donate some money to children of an
orphanage home. If there were 8 children less, every one would have got
% 10 more. However, if there were 16 children more, every one would have
got ¥ 10 less. Using matrix method, find the number of children and the
amount distributed by Seema. What values are reflected by Seema’s
decision ?

« x—1 -1 z+1 x— 4 z +1
10. Tiey foF Y@t So= = s = 20 e o= 4 = S s wd

o ha o ¢

g | T Yfaeese fog 9@ ife |

. x—1 y—1 _ z+1 x—4_y_z+1.
Show that the lines 3 ] 0 and 5 0 3 intersect.
Find their point of intersection.
11. TUEY o6 9ed wed f:
0
E}Ll , -q-l%{ x#0
f(x) :EEA 41
H -1 ,3afgx=0
x=0 TR 3T T |
Show that the function f given by :
DBL% ~1 ifxz0
if x
to0=HTy
H -1 ,if x=0
1s discontinuous at x=0.
65/3/E 5 P.T.O.
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12. aTaaﬂfGlE:I(x 2x+1

Z+1)(x% +4)

Find : [ e+l 4

x +1)(x + 4)

13. FIfe x=gcos2t 3ﬂT y= esm2t% Kl fog a,ﬁ-ﬁ,rq fon d_l/ _Yy log x.
dr  xlogy

SPEN

[aWa

7] " f(x) =2 sinx+ sin2x o TOQ &AM THT 1 TeATId HIIC |

If x=e082t gnd y =52t prove that dy _ _ylog iy
dx x logy

OR

Verify Mean Value theorem for the function f(x) =2 sinx+ sin2x on [0, ].

14. x%mz{a hifTT : tan_l%rm——tan =, x>0.

YAt

fag ®IfSY fF 2sin ! %ﬁ— tan_lﬁ—ﬁ =

a
R
Solve for x : tan™ 1525_5——tan =, x>0.

OR

P that 2si 180 —1D17D=E.
rove that 2sin %E tan H3_IE 1

65/3/E 6
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5
15. HH FA BT o [{Je—1f+ -2 +x—3} dv
1

SPEN

q+ Jd aﬁm J.l xsinx

+3cos? x

5
Evaluate : J’{|x—1|+|x—2| +[x—3} dx
1

OR

T
Evaluate : I ﬂ dx
1+3cos X

16. 3Tdhc] THIHIU il & HIST :

xg—y + y— x+ xycotx=0; x#0.

Solve the differential equation :

xg—y + y— x+ xycotx=0; x#0.

17. TH 99 o 7 AShl IR 4 ASRA H 9 Agesdl 4 faenfoi=i & &t I TR |
qIfrehdl I HioY foh 3@ &0 § 3 3 2 ek ®, foan ® f 3@ =t #
FY ¥ FY TH ASH! 3Ta%T B |

3UAT
% Igfesd =X X &1 Ffeafafea wifawar s ® -

X 0 1 2 3 4 5 6
PX) C 2C 2C 3C C? 20? |7C%+C

C & M I HITSC 3R TH s & {1 ot 1 Hifoq |

65/3/E 7 P.T.O.
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A committee of 4 students is selected at random from a group consisting of

7 boys and 4 girls. Find the probability that there are exactly 2 boys in the
committee, given that at least one girl must be there in the committee.

OR

A random variable X has the following probability distribution :

X 0 1 2 3 4 5 6
PX) C 2C 2C 3C C? 20? |7C%+C

Find the value of C and also calculate mean of the distribution.

18. W a+b 3R a—b ¥ o= H FIV I FITC FaF a=2i—j+3k 3R

b=3i+]—2k 1 3@: a+b T a—p S W Fead TH HEI I FIAC

Find the angle between the vectors a+b and a—b if 5=2?—f+3l2 and

B=3/i\+j\—2|/% , and hence find a vector perpendicular to both a+b and a—b .

19. 9 HifST : [Bx+ 55+ 4x — 2x2 dx

Find : J’(3x+ 505+ 4x — 2x? dx

65/3/E 8
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Qug - ¥
SECTION - C

U9 WEAT 20 W 26 Tk Udh U971 o 6 3k ¢

Question numbers 20 to 26 carry 6 marks each.

20. GHARSH o YA 9 39 AYS 1 &AFe FMd RIS S HOMCHE x-3181  qAT Tsh
x2+y2=9 % oy (—1,2V2) W Ei=h 7 wwf Y@ qen el grr o 2

Using integration, find the area of the triangle formed by negative x-axis and

tangent and normal to the circle x2+y%2=9 at (—1, 242 ) .

21, TH HON QY PR F WX TA T : AT BIBR &1 A THR & W I7H I
AN T 360 9T B YR 1 W M &I aFd T 120 €1 91 Tk foq |
AfYeRaT 300 T I Tehell © @ SATUHAH T 72,000 TE FR el €1 B THR
& W B T, A IHR & Wl wI T 9 fasmay 200 ¥ Afaw T8 @
gl | HIA A ThR & TF WX W T 100 3R B TR & WX W T 50 oY
FHATH T

FHUt & 31fiehaw oY & T 39 T @1 Xas gum feue wmifsw e
R Afehad oy off I HifaC |

A company manufactures two types of cardigans : type A and type B. It costs
% 360 to make a type A cardigan and ¥ 120 to make a type B cardigan. The
company can make at most 300 cardigans and spend at most I 72,000 a day.
The number of cardigans of type B cannot exceed the number of cardigans of
type A by more than 200. The company makes a profit of ¥ 100 for each
cardigan of type A and ¥ 50 for every cardigan of type B.

Formulate this problem as a linear programming problem to maximise the
profit to the company. Solve it graphically and find maximum profit.

65/3/E 9 P.T.O.
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22. T9g P(4, 3, 2) ¥ 9HTA x+2y+3z=2 W Tid T &d & U & F<MH qon
Areed QU 1 HIT | dd | P w1 Ufdfars f q@ sifse |

Find the coordinates of the foot of perpendicular and perpendicular distance
from the point P(4, 3, 2) to the plane x+2y+3z=2. Also find the image of P
in the plane.

at+x a—x a—x
23. HRIURI & TOHT & AN ¥ x o AT g HINT : [a—x a+x a—x| =0

a—-x a—x atx

atoran
B -3 40
e iR SRS BT T FH SR A= (2 —3 A7) 1 FohE 91 I
P -1 15

37d: RO R 8x—3y+42=21, 2x—3y+42=20, —y+z=5 1 TA

it |

at+x a—x a—x
Solve for x : |a—x a+x a—x| = 0, using properties of determinants.
a—x a—x atx

OR
B -3 45
Using elementary row operations find the inverse of matrix A = % -3 4
P -1 1

and hence solve the following system of equations 3x—3y+4z=21,
2x—3y+4z=20, —y+2z=>5.
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24. A, BAU1 C 3 %A | UG & T W & 9 I H IV § 9 qh T 9
1T 9 I AN WM HX @A Hl S ST 2 1 9 A ©S FI IRT FI@ 8 A STk
Siia™ Y HHY: WA F1d i |
A, B and C throw a pair of dice in that order alternately till one of them gets

a total of 9 and wins the game. Find their respective probabilities of winning,
if A starts first.

25. <IN foh Heie R, 1 for T=ad AXA WRIA={1,2, 3, .......... , 10} B, 39 TR
gRefd 6 (@, b) R(c, d) = a+d=b+c;a, b, c, d e A Th ToIdl GaY B |
31d: qoaar 9 [(3, 4)] fafeT
Show that the relation R defind by (a, b) R (¢, d) > a+d=b+c on the AXA,

where A={1, 2, 3, ......... , 10} is an equivalence relation. Hence write the
equivalence class [(3, 4)]; a, b, ¢, d € A.

26. TUTT fF Th @9 g vig Taat S8 h AR ey w107 o ®, & oA
AR AT &F IO HI SAE UF Bl SAE H Th-Taer § R siferman

3T %wh%an%% |

S REN

3 AU F Hifee S B f(x) = 24;’& — 0 0< x< 2 TR® adAE
COSX

71 fRER goHH ©

Show that height of the cylinder of greatest volume which can be inscribed in
a right circular cone of height h and semi-vertical angle « is one-third that of

. .4
the cone and the greatest volume of the cylinder is — rh3tanZa .

27
OR
: . . . . 4 sinx .
Find the intervals in which the function f(x)= ———— — x;0< x< 27 1s
2+ cosx

strictly increasing or strictly decreasing.
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