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Please check that this question paper contains 11 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.

T
MATHEMATICS

feiRa @7 : 3 92 YFaTT 3F : 100
Time allowed : 3 hours Maximum Marks : 100

65/1/C

1 P.T.O.



QrET (7897 :

()

(it)

(iii)

(iv)

(v)

(vi)

QY g7 Sifard &1

FYTT ST FX A [F 3T FIT-77 § 26 7 &1

GUE 37 & J¥7 1 - 6 T 37d oTg-IT aIe J97 & 3K g J97 & forQ 1 37 feia
gl

GUS F & J97 7 - 19 T%F -3/ I JFR & J97 & 3N JdF J97 & [o70 4 HF
freiRa &1

U G & 979 20 - 26 TF 153 II THR & 97 & 3R JedF J97 & o0 6 37
faiRa &1

S for@Tr IR FX7 G Ul FHTI T97 Pl HHIF 9T [erlaq |

General Instructions :

1)
(i)
(iii)
(iv)
(v)

(vi)

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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SECTION - A

W9 =T 1 ¥ 6 7 Weddh W9 &l 1 3 £

GQuestion numbers 1 to 6 carry 1 mark each.

r+3 -2
1. AR xeN3HR =8 ¥, @ x ¥ WA T4 Fifaw)
—3r 2x
3 -2
If xe N and o =48, then find the value of x.

—3r 2x

2. YRS w9 HiERE C, - Cy+ 20, 9 A= | W S

2 1) (3 1y1 0O

20 2 0)|-11
Use elementary column eperation C, —» C,;+2C, in the following matrix
equation :

s o[ ol 1)

3. Wiz 2x2 F At Bva A=gE 1 Hen, faae s @999 1, 2 sue s
Tafam |

Write the number of all possible matrices of order 2 x 2 with each entry 1, 2
or 3.
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4. =9 fag =1 feafa wfen fafae =0 9, fa=F feufa wfgm 3a —2b am 2a +3b
% % o 99 e w2 1 F Aq9E § e §

Write the position vector of the point which divides the join of points with

— —* —
position vectors 3a —2b and 2a +3b in the ratio 2 : 1.

5. ¥ e dfedi %1 den fafan o wfewi a =20+ +2k 99 b=j + k gH W
= §1
Write the number of vectors of unit length perpendicular to both the vectors

M A

a=2i+j+2kand b=] +k.

6. IH HEAA F Aiey w6 g S, 9 o v 6 - Ae W w8, —4 3R
2 3T T2 §|

Find the vector equation of the plane with intercepts 3, —4 and 2 on x, v and
z-axis respectively.

o|Us -9
SECTION - B

TS HEAT 7 H 19 7 Weldsh 9T & 4 3F £

Question numbers 7 to 19 carry 4 marks each.

7. =W fag ¥ fadwis Fifaw 78 W fagseii A, 4. 1) 31 B, 1, 6) 3 9 99 T
TE X7 T999 ¥ Uia=gE w44 €1 9% w2 o 99 FifEe S 9% T X2 96ad
¥ WY g

Find the coordinates of the point where the line through the points A(3, 4, 1)
and B(5, 1, 6) crosses the XZ plane. Al=o find the angle which this line makes
with the XZ plane.
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8. U WHIT I 1 A A @ 20 — 4 -5k 3w 20 +2) +3k §1 THH Al
ol & i 91w ofew 9@ wifaw fa=ol & wfee = w=m w09 aam
YR F 9% I Fiaw |

The two adjacent sides of a parallelogram are E? - 4? -5k and E? + 2? +3k.

Find the two unit vectors parallel to itz diagonals. Using the diagonal vectors,
find the area of the parallelogram.

9. TE M FEA F @ ° v = € 5 dam A =9 49 99 "en e we
§ A=W 9w T 1 9N AW ¥ 9% i 3 9 U A % fofa & § efe = w
} T HEN WW WA BT 2 1 NI g SHverd 9 e f
T A Hwifa

Haqan

= i 0 4 7 §1 = ) 1 fa yfmeneen & feeed v sin 2H g o
M| THE T WigEa § fF 49 § 3 91 we €7

In a game, a man wins ¥ 5 for getting a number greater than 4 and loses
% 1 otherwize, when a fair die 1s thrown. The man decided to throw a die thrice

but to quit as and when he gets a number greater than 4. Find the expected
value of the amount he wins/loses.

OR

A bag contains 4 balls. Two balls are drawn at random (without replacement)
and are found to be white. What is the probability that all balls in the bag
are white ?
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11.

12,

13.

0T 4 (giny)P0% F] ¢ F HUY TR Hiraw )

A=

AE y=2 cos(loge) + 3 smﬂng.r}ﬁ 1 fag Fifaw fF x ﬁ EE"‘F 0 &I

Differentiate ¥*° + (ginx)**¥ with respect to x.

OR

If y =2 cos(logx) + 3 sin{logx), prove that X %+I:—£—+y=ﬂ.

% x=a sin 26(1-+cos 2t) T y=b cos 24(1—cos 20 &, M ¢ =T W ‘%maﬁ‘rml

If x=a sin 2t(1 4 cos 2t) and y=b cos 2t(1 — cos 2t), find % at t=%-

IqfE T y2=ax®+b F fag (2. 3) T o991 T F FHE y=4x—5 &, A a 70
b % WM FW i |

The equation of tangent at (2, 3) on the curve }'2=a_r3+b 18 y=4x—5. Find
the values of a and b.

mﬁﬂﬁfﬁqu dx

+x2-2

1_2
Find : jmu
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14. mmﬁﬁq:?Lu

2 ginr + cosx

-4
Evaluate : _F|x cos x| dx
0

15. FW FIAC : [(3r + 104 — 3x — 21 dx

16.

Find : _[[3:1:+1]-q||4—31*—2r2 dx

HEFE U FH FA FIfAT

dy dy
+rx—=x-—-y-—
yHxS=x—yos

Solve the differential equation :

dy dy
y+.‘t’d—t—.‘l’ yd.‘t’
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17. T =quis o T4 391 ¥ $9 1 9% gUE 99 Fwiraw G FEwE i
F1 =9 w0 E)

Form the differential equation of the family of circles in the second quadrant
and touching the coordinate axes.

18. x % f{?l'llf,i!-'ﬁ EI'?I'FEI'E : sin'l1'+sin'1[1—r]=cns'1x

Haan

= gin“a i-’ I

2 L)
-1Xx -1V _ X xy
If% cos —+eos T s=a g, @ fag =Fifau fw ;f_gﬁm-l-b‘ﬁ

Solve the equation for x : sin”™ lytgin= Y1 —x)=coz"1x

OR

1

2
If cos™ £+m5_1%=u, prove that ;—2%m+é—=sin2u

a

19. TF T2 7 3 WFE F 9UE (FEY ) § 99 FEhm T s v d s
=19 AR e Vg 129 =S fHe 81 29 & T 2,800 T AT UTE §A1
= At 2R A SEA-age Hd aUE] 0 99 T g, 9 36 T 100 FH e
e g wegE fafa | 9w wifae fF 2= A e o= fafm e o=
[ F1 g sfem A 7F fFm Am Ty § FE-m g w2

A trust invested some money in two type of bonds. The first bond pays
10% interest and second bond pays 12% interest. The trust received ¥ 2,800
as interest. However, if trust had interchanged money in bonds, they would
have got ¥ 100 less as interest. Using matrix method, find the amount invested

by the trust. Interest received on this amount will be given to Helpage India
as donation. Which value is reflected in this question ?
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SECTION - C

WO O 20 T 26 TF TS UPT F 6 IWF £

Question numbers 20 to 26 carry 6 marks each.

20. ¥ UFR F E@E A AR §1 AT 129% TEIEA 3R 5% FERE UfHE § watE
B H 4% TEIEA SR 5% FEREF ufaE ¥ fogi ¥ fofa wem % 9r faam
# 70 5 F 20 wEm ¥ AU wm 4 #2912 fEm AEdem aim 12 fma
FIERIE UTHE F SEEsEa ¢ 4 A’ #1954 T 10 W . #inp =1 9@
T8 vfa fem. & 9 s g wifen Fifaw fF 38 79 ven # fEa an
M FwE e fF FH A wW Fm U T R s T OE Ay
There are two types of fertilisers ‘A’ and ‘B’. “A’ consists of 12% nitrogen and
5% phosphoric acid whereas ‘B’ consists of 4% nitrogen and 5% phosphoric acid.
After testing the soil conditions, farmer finds that he needs at least 12 kg of
nitrogen and 12 kg of phosphoric acid for hiz crops. If ‘A’ costs ¥ 10 per kg
and ‘B’ cost ¥ 8 per kg, then graphically determine how much of each type of

fertilizer should be used so that nutrient requirements are met at a minimum
cost.

21. 20 W= "l § 5 W™ Wt wgeAnvEa wW0 # fom mw €)1 9w wat I
yieemy & |fed e e, @ wE g w e # wEn w1 It 93
A FGAC | F27 F1 WA F4 T 0 TG FE
Five bad oranges are accidently mixed with 20 good ones. If four oranges are
drawn one by one successively with replacement, then find the probability

distribution of number of bad oranges drawn. Hence find the mean and
variance of the distribution.
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9. faig p, fore feaf Whew 27 +3 + 4k # @ wwaw r.(27 +] +3k)—26-0 m

23.

24,

= M F7E F e w1 fefa 5fEn 9w FeEn o o m Fifee) W d P #

ufdfam Wi Fm wifa
Find the position vector of the foot of perpendicular and the perpendicular

distance from the point P with position vector 2i +3? + 4k to the plane

v (2 +] +3%)—26=0. Also find image of P in the plane.

zynsy T us fesran) ®fF3 & A=R—{—1) W A%l a, b e A & fAU
a*b=a+b+ab g TRVIE e s faf@ am a3 &1 A W « 71 7995

W TR WA au fog Fifau fF A = UEE sEEE SEEaviE §

Show that the binary operation * on A=R —{—1} defined az a*b=a+b+ab
for all a, b € A 1s commutative and associative on A. Also find the identity
element of * in A and prove that every element of A 1s invertible.

fag wifau fr aufgamg e, faad « =0 =1 v simga == ™0 &, =1 =Fa
ofEmg 63 T
3T

ofz we gwEm faE F i 7w uw = A e o 6, @ gy fF e
mmﬁwmmmﬁamm%ml

Prove that the least perimeter of an isosceles triangle in which a arcle of radius
r can be inscribed iz 643 1.

OR

If the sum of lengths of hypotenuse and a side of a right angled trnangle is
given, show that area of triangle 18 maximum, when the angle between them

is =
3"
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25. Ag =AU fF % y2=4x 30 22=4y, T T F AFA F1 99 T 9P H
Eﬁ?ﬂfﬁﬁfﬂimﬁr=ﬂ,r=4,y=4ﬁ'{y=ﬂmmﬁl

Prove that the curves y*=4x and x*= 4y divide the area of square bounded
by x=0, x=4, y=4 and y=0 into three equal parts.

26. TR F o] F wEm = fag Fifem fF AABC vE mufgEg @ # afe

1 1 1
1+ co=A 1+ cosB 1+ecoeC |=0 B

cos A + cosA  co= B +cosB  cos2C + cosC

e

T TEFER F UE 96 fafim wer F 1WA, m #in o §1 O 3 9 TR
T UH-TH U9 F6 T 21§ @G| 87 T A TR F 4 T, B WER F 3 1 &R
CURRF 2T TG0 e T@F M I A TFR F 6, BYFR & 211
FMCTWRFsTFI0E TR oEE falt @ wWE R F W w O TR
T |

Using properties of determinants, show that AABC is isosceles if :

1 1 1
1+ cosA 1+ cozB l4+eco=C |[=0
cos A + cosA  co= B +cosB  cos2C + cosC
OR

A shopkeeper has 3 varieties of pens ‘A’, ‘B and 'C’. Meenu purchased 1 pen
of each variety for a total of ¥ 21. Jeevan purchased 4 pens of ‘A’ variety,
3 pens of ‘B’ variety and 2 pens of "C’ variety for ¥ 60. While Shikha purchaszed
6 pens of “A’ variety, 2 pens of ‘B’ variety and 3 pens of ‘C’ variety for ¥ 70.
Using matrix method, find cost of each variety of pen.

65/1/C 11



