Sample Paper-01
Mathematics Class — XI

ANSWERS

Section A

Solution

Number of subsets

10 C() +lO Cl +1O C2 +10 C3 +10 C4 +lO C5 +10 C6 +1O C7 +10 Cg +10 Cg +lO C]_o = 210

Solution

’C,+C,+°C+=2-1=7

Solution

1. Each card can be drawn in 52 ways and so the total number of ways =
52x52x52 = 52°

2. If there is no replacement the first card can be drawn in 52 ways, the second by 51
ways and the third by 50 ways. Hence the total number of ways is
52x51x50 =132600

Solution:

1. None of the factors are zero
2. Factors must be of the form (a+ ib); k(b + ia) where k is a real number

Solution

Length of arc = r@

Hence length of arc==2units
Solution

1 Full rotationis 27radians

500 radians = @ rotations
217

5—00 =79.57rotations

21T

79 full rotations and 0.57 of a rotation

0.5<0.57<0.75



, Lo 1 3 : , o .
The incomplete rotation is between Eand:1 of a rotation . Hence 500 radians is in third

quadrant. So cosé is negative
Section B

Solution

Let

n=1

Then n(n+1)(2n+1) = 6 and divisible by 6

Let it be divisible by 6 for

n=m

Then

m(m+1)(2m+1) = 6k Where kis an integer
For n=m+1 the expression is
(m+1)(m+2)(2m+2+1) = (Mm+2)(m+D(2m+1) + 2(m+1)(m+ 2)
=m(m+1)(2m+1) +2(m+1)(2m+1) + 2(m+1)(m+2)
=m(m+1)(2m+1) +2(m+1)(3m+3)
=m(m+1)(2m+1) + 6(m+1)°

=6k +6(m+1)* This is divisble by 6
Solution

1-2sin*x-5sinx-3=0

2sin°x+5snx+2=0

Let sinx=t

Then, 2t?+5t+2=0

Solving this quadratic

2tt+2)+(t+2)=0

(2+D(t+2)=0

t=—2,t=—l
2

sinx=—
2

First value of tis rejected as sinx should lie between (-1 and 1)
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General solution is x = (-1)"™* n +nr

Solution

When

m=0

The given equation reduces to a first degree and it will have only one solution
Also when the discriminant is zero it will have only one solution

Discriminant is
4(m+1)?-4am?.4=0

4(? +1+2m) -16n? =0
On simplifying and solving,

(m—l)(3m+l) =0

Hence the three values of mfor which the equation will have only one solution is

1
m=0,m=1m=-—
a 3

Solution

AP a—-d,aa+d
GP E,b,bg

g
a-d+a+a+d=3a
3a =126
a=42
a+b=176
b=34

a—d+g:85...(1)

a+d+bg=84...(2)
2a+§+bg =169

34g° -85 +34=0

g= 85++/85° —4x34x34

2x34
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12.

1
=2 =
g or 5
When g=2
42-d+ % =85
2
d=-26
a=42, d=-26, g=2, b=34
AP
68, 42, 16
GP
17, 34, 68
1
m=1m=-—
3
Solution

f(x+1) = 4

f(x)= 4"

f(x+1) - f(x)= 4" -4
=4 4-4
=43

=3f(X)

Solution

X+ x3
+

1+3x°
3+ X

1+3x°

log

gl+3x2+3x+ X
1+3x° -3x-x*

o @+ x)°
=log 1-x)°
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14.

15.

16.

Solution
sin(45+ 30) = sin45c0s30+ cos45sin 30

_1,.¥8, 1.1

22 2 2

_3+1

- 22

_6+2

=

cos(45+ 30) = cos45c0s30 —sin45sin 30
1,3 1 1

k2 22
_3-1

N
J6-

4

Ny

Solution

sin3¢ cos36 _ sin3fcosd-cos3bsing
snd cosf sindcosé
_ sin(36-6)
"~ sinfcosh

2sin26
" 2sinfcosh
_ 23in2¢9: 5

sin26

Solution

X* +4(mx+1)° =1

X2 +4(m°x? + 2mx+1) =1
X° +4m’x* +8mx+4=1
X2 (L+4m*) +8mx+3=0

The line being a tangent ,it touches the ellipse at two coincident points, and so Discriminant
must be zero,

(8m)? - 4(3)(L+4m?) =0
64m* —12-48m* =0
16m* =12
m’ = 12
16
, 3

m ==
4

Solution
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18.

19.

20.

Divide the equation by
—F+-4*=-5

Hence, —§x+ﬂy—4=0
5 5

Where, cosa:%3 and sina=g and p=4

Solution

Multiply both numerator and denominator with Xx—7.Then denominator becomes a perfect
square and it is always positive

Now

(x+3)(x-7)<0

Critical points are

(=37
Hence, -3<x<7
Solution
a 4
x> —ax+4 X'(- )
lim =i
x-o3x2 —bX+7 x-= o0 b7
X@-—+—
( X xz)
_1
3
Solution
tanx .. sinx 1 1
lim— =lim X X ——
x-085iN3X x-0 X  cosx 3sSin3x
3x
—1xixt=1
3 3
Section C
Solution

Form a quadratic equation whose roots are
1+i and 1-i

The equation is

X =2x+2=0

The given expression



X+ X0 —4x+13=X(X* —2X+2) +3(X° —2X+2) + 7
x> +x? —4x+13=x(0) + (0) + 7
XX +x* —4x+13=7
Solution
X’ —(a+p)x+af-k*=0
Discriminant of the above quadratic is
{(a+PB)}>-4aB-k*) =(a - p)*+k’ is always positive and hence the roots are real.
Solution
Let the roots be
pa and qfB
Then

n
pa+qa=—|—...(1)

paa* =|ﬂ
a = ﬂ X 1 . (2)
NN
Hence substituting equation 2 in equation 1
(p+q)ﬂxi+ﬂ=0
o Jpg |
On simplifying,

o3,

NG

Solution
2(r1—X) cot =X
2 2

: X _ ..
lim(77—x)tan—=1lim
X 1T 2 x-m

cos—_*%

— jim27=X) —2_
2 g X
2
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Solution

Let
a=x-1
b=x
c=x+1

Then

(x-1-1)((x-1+i) (x+1+i) (x+1-i) ={ (x-1)? =i} { (x+1)> -i?}

={ (-2 +3{ (x+2)* 41}
(O} o) (o
= (x2 —1)2 +(x—1)2 + (x+1)2 +1

=x*+1

=b*+1

Solution

Multiply both Numerator and denominator with (l— i)2 Then
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(1+i)" _ (a+i)(1-i)

(1-i)~ (1-i)"

multiplying both Numerator & denominator with (1+ i)n

_ (i) (=2)@+i)
(1-i)"(2+i)"

Simplifying

_{ @)} (-2)
(1-i%)"

On expanding and simplifying
_2i"(-2)i

2n
- _2I n+l

2(:2n+1 - 2| n-1

Solution
Let the point be A(1,2)andB(3,4)
The mid-point of the line joining A and Bis C(2,3)

Slope of line AB = 4-2 =1
3-1

Let the required point be D(a, )

Then D must be a point on the line perpendicular to the line AB and passing through point C

0 Sope of CD=-1

Equation of CD

y=3=-1(x~2)

X+y=5

Equation of AB

y-2=1(x-J

Xx—-y+1=0

The point D(a, §) must satisfy the equation

X+y=5



Oa+p=5...(
The perpendicular distance from (a, /() to AB is
a-pB+1 \/*
_ F T = 2
V2
a-£=1..(2
Solving equations 1 and 2

a=3[=2





