DESIGN OF THE QUESTION

PAPER

MATHEMATICS - CLASS Xl

Time :
Max. Marks : 100

3 Hours

Theweightage of marksover different dimensionsof the question paper shall beas
folows

1. Weigtage of Type of Questions Marks
(i) Objective TypeQuestions (10) 10x1= 10
(i) Short Answer Typequestions (12) 12x4= 48
(viii) LongAnswer Type Questions (7) 7x6=42
Total Questions (29 100
2. Weightageto Different Topics
SNo. | Topic ObjectiveType [ SA.Type | LA.Type | Tota
Questions Questions | Questions

L Sets 14 - 4(2)
2. Relations and Functions - - 1(6) 6(1)
3 Trigonometric Functions 2(2) 1(4) 1(6) 12(4)
4, Principle of Mathematical - 1(4) - 41)

Induction
5. Complex Numbersand 2(2) 19 6(3)

Quadratic Equations
6. Linear Inequalities 1(D) 1(4) 52)
7. Permutations and

Combinations 1(4) - 41
8. Binomia Theorem - 1(6) 6(1)
9. Sequences and Series - 1(4) - 41
10. Straight Lines 2(2) 19 1(6) 12(4)
1 Conic Section - - 1(6) 6(1)
12 Introduction to three 1(4) - 41

dimensional geometry
13 Limitsand Derivatives 1(D) 1(4) 52)
14, Mathematical Reasoning 1(D) 1(4) - 52)
15. Statistics - 14 1(6) 1002
16. Probability 1(2) - 1(6) 72

Total 10(10) 48(12) 42(7) | 100(29)
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SAMPLE QUESTION PAPER
M athematics Class X|

General Instructions
() Thequestion paper consistsof three partsA, B and C. Each question of
each part iscompul sory.
(i) PartA (Objective Type) consistsof 10 questionsof 1 mark each.
(i) Part B (Short Answer Type) consistsof 12 questionsof 4 markseach.
(iv) Part C(LongAnswer Type) consistsof 7 questionsof 6 markseach.

PART-A

1 1
1. Iftan6= 5 andtan¢ = 3 , thenwhat isthevalueof (6 + ¢)?

2. For acomplex number z what isthevalueof arg. z+ arg. 7 ,z#0?

3. Threeidentica dicearerolled. What isthe probability that the same number will
appear an each of them?

Fill inthe blanksin questionsnumber 4 and 5.

4. Theintercept of theline2x+ 3y—6 =0onthe x-axisis................. .

1-cosx

5. lim o 1SeqUA 0 :

x—0

In Questions6 and 7, state whether the given statementsareTrue or False:
1

6. X+—2>22, Vx>0
X

7. Thelines3x+4y +7=0and 4x+ 3y + 5= 0 are perpendicular to each other.

In Question 810 9, choosethe correct option from the given 4 options, out of which
only oneiscorrect.

8. Thesolution of theequation cos6 +snB +1=0, liesintheinterva

o (55 @ 55 o %) oG5



10.

12.

13.

14.
15.

16.

17.

18.

19.

20.
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Ifz=2+ [3 ,thevalueof z-Z is

(A 7 (B) 8 © 2-43 O 1

What isthe contrapositive of the statement?” If anumber isdivisbleby 6, thenit
isdivisbleby 3.

PART -B

. IfA” U B =U, show by using laws of algebra of setsthat A c B, whereA’

denotesthe complement of A and U istheuniversal set.

1 3
If cosx= 7 and cosy = 1% y being acute angles, prove that x — y = 60°.

Using the principle of mathematical induction, show that 2"—1isdivisibleby 7
foralne N.

Writez=—4+i 44/3 inthepolar form.
Solvethe system of linear inequationsand represent the sol ution on the number
line

X-7>2(xx—-6) and 6-—x>11-2x

Ifa+b+c;«t0andb+C c+a anp areinA.P, prove that

, , are
a b C

o[-
Olr
Ol

asoinA.P

A mathemati cs question paper consistsof 10 questionsdivided into two parts|
and |1, each containing 5 questions. A student isrequired to attempt 6 questions
inall, taking at least 2 questions from each part. In how many ways can the
student sel ect the questions?

Find theequation of thelinewhich passesthrough the point (-3, —2) and cuts of f
interceptson xand y axeswhich areintheratio4: 3.

Find the coordinatesof the point R which dividesthejoin of the pointsP(0, 0, 0)
and Q(4,-1,—2)intheratio 1 : 2 externally and verify that Pisthemid point of
RQ.

3+4x

Differentiate f(x) = with respect to x, by first principle.
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21

22.

23.

24.

25.

26.

27.

28.

29

. Verify by method of contradictionthat p = \/;3, isirrational.
Find the mean deviation about themean for thefollowing data:

X; 10| 30 | 50 [ 70 | 90
4 24 | 28| 16 8

PART C

Let f(X) = x?and g(X) = fx be two functions defined over the set of non-
negetiverea numbers. Find:

f
0 f+g9@ @ (-9 ) (fg)(4) (iv) (Ej@)

(dn7x+sin5x) + (sin9x+ 9n3x)
(cos7x+ cos5x) + (cos9x + cos3X)

Provethat: = tan 6x

Find the fourth term from the beginning and the 5th term from theend in the

3 10
ion of [X— - EJ
expansio 3 2
A lineissuchthat itssegment betweenthelines5x—y +4=0and 3x+4y—-4=0
ishisected at thepoint (1, 5). Find theequation of thisline.
Find thelengths of the mgjor and minor axes, the coordinates of foci, the verti-
2 2
y

X
ces, theecentricity and thelength of thelatusrectum of theellipse@ + e 1

Find themean, variance and standard deviation for thefollowing data:

Classinterval: | 30-40 | 40-50 | 50-60 [ 60-70 [ 70-80| 80-90 | 90-100

Freguency: 3 7 » 15 8 3 2

. What isthe probability that
() anon-leap year have 53 Sundays.
(it) aleapyear have53 Fridays

(i) aleapyear have53 Sundaysand 53 Mondays.
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MARKING SCHEME
MATHEMATICSCLASSXI

PART-A
Q. No. Answer Marks
1 z 1
' 4
2 Zero 1
3 = 1
' 36
4, 3 1
5 ! 1
' 2
6 True 1
7. Fdse 1
8. D 1
0. A 1
10. | If anumberisnotdivisbleby 3, 1
thenitisnot divisbleby 6.

PART -B
n. B= Buo=BU(ANnA)
(BUA)N(BUA) 1
(BUA)N(A"uB)=(BUA)N U (Given)

= BUA

Nl Nl -

= AcCB.

[
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1 . 1 4—\/3
12. cosx = = :snx:,ll_coszx: 1—- — =YY%
7 \j 49

13 ' 169 33
COSsy = = Ssny= 1-
Y= 1a y= 196 14

COS(X —Y) =COSX Cosy + Sinx siny

-G48 323

@ 7T 142

T
=>X-y=73

13. Let P(n) : “2%—1isdivisbleby 7"

P(1)=2°—1=8-1="7isdivisbleby 7= P(1) istrue.

Let P(K) betrue, i.e, “2*—1isdivisibleby 77, ..

Wehave: 28K+ 1= 2% 281

2% _1=7a,ae Z

NI -

NI, Nl NI

=

=

= (2*-1)8+7=7a.8+7=7(8a+1)
= P(k+1)istrue, henceP(n) istrue Vv, € N
14. Let—4+i 4,f3 =r(cosd +i sinb)

=rcosf=—4,rsimn = 4J§ =rP=16+48=64=r=8.

Nl NI NI N

o
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tan0= — 3:>9:TC—E:2—TE
3 3

) 2r . . 2¢n
= _4+|4J§:8(ms?+|5|n?]

15. Thegiveninequationsare:

3X—=7>2(x=6)..() and 6—x>11-2x... (ii)
()=>3x—2x>-12+7 or x>-5..(A)
(()=>—x+2x>11-6 or x>5..(B)
FromA and B, the solutions of thegivensystemare x>5
Graphica representationisasunder:
x>5
@ x>-5 ©
1 1 1 1 1 1 1 1 1 1 1 yan\ )
T T T T T T T T T T T T W T T T
-7-6 -5-4-3-2-10 1 2 3 4 5 6 7 8 9
 b+c c+a a+b | x>5
16. Given ) , aeinA.P
a b c
b+c c+a a+b _
s+ 1+ 1+ will alsobeinA.P
a b C
a+b+c a+b+c a+b+c . _
= ) , will beinA.P.
a b
Sincea+b+c#0
111 . )
=—,—,— willdsobeinA.P
abec
17. Following are possible choices:
Choice Part | Part 11
() 2 4
(ii) 3 3

(i) 4 2

327

|_\
NI -

NI -
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18.

19.

20.
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.~ Tota number of waysof selecting the questionsare:

= (5C2>< °C,+ °Cyx °C;3+ °C, x 5C2)
=10x5+10x 10+ 5% 10=200

L et theinterceptson x-axisand y-axisbe 4a, 3arespectively

~.Equationof lineis: X Y
4da 3a

or 3x+4y =12a

(-3,—2) liesonit=12a=-17

Hence, theequation of thelineis

X+4y+17=0
L et the coordinatesof Rbe (X, y, 2)
_19-20__,
- 1-2
1-D-20) _,
- 1-2
1(-2) — 2(0) :
= =2 - —
z 12 Ris(-4,1,2)
o C(-4+41-12-2)
Mid point of QRis 5 T T I.e, (0,0,0)
Henceverified.
N 3-Xx CE i AX) = 3— (X + AX)
0= 3hax - T )_3+4(X+AX)
lim 3-X—-AX B 3-X
. fF(X+AX)— f(X) a0 3+4x +4AX 3 +4X

Ax—0 AX AX

=

=

H
NI, NI NI N

NI -

N
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_lim (3— X— AX) (3+ 4X) — (3+ 4x+ 4AX) (3 X) 1
o0 (AX) (3+ 4x+ 4AX) (3+ 4X) 2
O ¥ 4x7 — 3AX— 4XAX —9 + 3X — 12X+ 4X° —12AX + 4 XAX
T o0 (AX) (3+ 4X + 4AX) (3 + 4X)
1
i — —15AX 15
00 (AX) (3+ 4X +4AX) B+ 4X)  (3+ 4x)° 1
21. Assumethatpisfalse, i.e, ~pistrue
: _— 1
i.e, {f3isrationd >
.. Thereexist two positiveintegersa and b such that
a 1
\/§=B ,aand b arecoprime 5
= a?=3b*= 3dividesa?= 3dividesa 1
. a=3c, cisapoditiveinteger,
-~ 9¢ =3b? = b?*=3c? = 3dividesb also 1
.. 3isacommon factor of aand b whichisacontradiction
asa, b arecoprimes. 1
Hencep: f3 isirrational istrue.
22. [ % 00 0V D 70 [*9)
1
f: 4 24 ® 1 8 ~.) =80 >
fx: 0 70 140 120 720 - fx=4000 1
1
|d |=|%—-X|: 94 2 0 20 40 . Men=50 >
fldl 160 480 0 30 30 -~y fi|d|=1280| 1
1280
.. Mean deviation = =16 1

80
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PART C

23.(f+9) (4) =f(4) +9(4) = (4)°+ 4 =16+2=18
(f-9) (9 =f(9) —9(9) = (9 — Jo =81-3=78
(F.9) (@ =1(4).9(4) = (47 J(@ =(16) () =32

9 (9 8l
U(g) FORECRER

24.sin 7X+ sin 5x = 2 Sin 6x cosx
Sin 9x + sin 3x = 2 sin 6x cos 3x
COS 7X + Ccos 5x = 2 cos 6X cosx
CO0S 9X + cos 3x = 2 cos 6x cos 3x

29N6XCoSX+ 2Sin6x cos3x
2C0S6X COSX + 2C0S6X COS3X

~ LH.S=

Sin 6x (C0S3X + COSX)  SiN6X
~ cos6X (COS3X + COSX)  COSBX

= tan 6x

25.UdngT,,; ="C, X"~ ". y" wehave

X3 ! _3\?
Tflocs[zj [;]

5"termfromend = (11-5+ 1) = 7" term from beginning

PR R R

NI -

N
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) (3)°
2
_ 10'9'8'7-3—:1890 1
4321 1
26. Lettherequiredlineintersectsthe
line5x—y +4=0at (x, y,) and () (5 ,)
theline3x+4y—4=0at (x,,Y,). 1.5
oX -y, t4=0= /
Y, =5% +4 Sx—p+4=0 Ix+dy—4=0
4-3X,

X, +4y,—4=0=y,= 2

» 1
. Pointsof inter sectionare(x, 5x, +4), [x2,4 fxzj >
4-3X,
X+ X +5x+4
e I 1
2 2
1
= X *+X,=2 and 20x, — 3, =20 >
: 26 20
Solving to get =23 Xo=o3 1
222 8 1
Y730 %7 23 >
22
. Equationof lineisy —5= (x=1) 1
2
23

NI -

or 107x—-3y—-92=0
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27.Herea?=169and b*=144 = a=13,b=12
. Length of mgor axis=26
Length of minor axis=24

b? 144 25 5
ine@=1-—=1-—=22-eg==>2
Sincee =1~ =5 =1-169 " 160 ¢ 13

5
foci are (+ ae, 0) = (il?r 3 ,0) =(+5,0)
verticesare (+ a, 0) = (£ 13, 0)

2b*  2(144) 288

|atusrectum=

13 13
28. Classes: 3040 4050 5060 60-70 70-80 80-90 90-100
f: 3 7 2 155 8 3 2. f=50
X: ¥ H& H5 6B B H 5
X — 65

d:= 75 3 2 -1 0o 1 2 3

fd: 9 -4 12 0 8 6 6y fid=-15
f.d*: 2 B 1 0 8 122 13)» fd?=105

Mean X = 65—;—3 x 10=65-3= 62

105 (—15)2} ,
iancec?= | — — | —| |-102 =201
Variance 62 {50 50
SD. 6= /201 =14.17

29. (i) Total number of daysinanon leap year = 365
=52 weeks+ 1 day

N
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1
P(53 sundays) = 7 1

(i) Total number of daysinaleap year = 366
=52 weeks + 2 days 1
.. Thesetwo days can be Monday and Tuesday, Tuesday and Wednes-

day, Wednesday and Thursday, Thursday and Friday, Friday and Satur-
day, Saturday and Sunday, Sunday and Monday

2
. P(53 Fridays) = 7

'_\
NI, Nl

1
(i)  P(53 Sunday and 53 Mondays) = 7 (fromii)



( Notes)




