Sample Paper-05
Mathematics
Class - XI

Time allowed: 3 hours M. M: 100
General Instructions:

(i) All questions are compulsory.

(ii) This question paper contains 29 questions.

(iii) Question 1- 4 in Section A are very short-answer type questions carrying 1 mark each.

(iv) Question 5-12 in Section B are short-answer type questions carrying 2 marks each.

(v) Question 13-23 in Section C are long-answer-I type questions carrying 4 marks each.

(vi) Question 24-29 in Section D are long-answer-II type questions carrying 6 marks each.

Section A

1. Identify a function f(x) sothat f(x).f(y)= f(x+y)
2. If A={(x,y):y=a",xUOR}andB={(x,y): y=a ",x[0R}then whatis (An B)
3. IfRisarelation from a set A containing p elements to a set B containing ¢ elements the find the

number of subsets of AX B
4. Check whether the given lines are parallel or perpendicular.

ax—by+c=0 and %—b—zy+d=0

Section B

Find the area of the triangle whose vertices are (2,0),(5,3),(2,6)

Write the equation of a circle with center (0,0) and radius 5
Prove that f'(a+b)= f'(a)+ f'(b) when f(x)=x"and when f(x)=x’

If a,p are the roots of the equation x> + px+¢=0Finda’ + 5°.

© ® N o w

A positive 3 digit number has its units digit zero. Find the probability that the number is
divisible by 4.

10. Prove that tan(45+ x) =sec2x +tan2x

11. Prove by mathematical induction that n(n+1) is even

12. Find n[(AOBOCQO)] if n(A)=4000 n(B)=2000 n(C)=1000 and
n(AnB)=n(BnC)=n(An C)=400,n(An Bn C)=200

Section C

13. Find the latus rectum, eccentricity and coordinates of the foci of the ellipse x* +3y* =k’



14. Find the area of the circle passing through the points (-8,0),(0,8),12,0)

15.1f §,,S,,S, are the sums of n,2n,3n terms respectively of an AP prove that S, =3(S, -S,)

16. Find the least value of f(x) if f(x)=3x"-6x-11

X

a

a‘+ \/Z
tan 2xtan x

18. Prove that —————— =sin2x
tan 2x —tan x

! !
19. Find the limit [jm (" F 2 (1D
nee (n+2)=(n+1)!

17.Find f(x)+ f(1-x) if f(x)=

20. Evaluate x’+x*—4x+13 when x=1+; andwhen x=1-i
21. Prove that the roots of the equation (x—a)(x— ) =k” is always real

22. If the roots of the equation Ix* +nx+n =0 are in the ratio p:q then prove that

N

Jo Jp 1
23. Find lim(ﬂ—x)tang

Section D

24.Ifa, b, c are 3 consecutive integers prove that (a—i)(a+i)(c+i)(c=i) =b* +1

25. Prove that (1 * l) =92 "
(1-i)~

26. Determine the coordinates of a point which is equidistant from the point (1,2)and(3,4) and the

shortest distance from the line joining the points (1,2)and(3,4) to the required point is\2
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Section A
. Solution:
fx)=a
fy)y=a’

f.f(n=a"a’ =a™ = f(x).f(y)

. Solution :

When x =0,y =1 in both cases. Hence

(An B)={0,1}

. Solution: 2"

4. Solution

They are parallel since

a -b
a —b/=0
2 2
Section B
. Solution

Area of a triangle

122-2 0-6 _ 10 -6 9
2(5-2 3-6 213 3

. Solution
x*+y’ =25

. Solution

When f(x)=x’

f(x)=x°
f'(x)=2x
f'la+b)=2(a+b)

f'(a)=2a



f'(0)=2b
fa)+ f'(b) =2(a+Db)
= f'(a+b)

When f(x)=x’

f)=x

f(x)=3x°

f'(a+b)=3(a+b)

f(a)=3a’

f(b)=3p’

f(@)+ f'(b) =3(a” +b)

Z f'(a+b)
8. Solution

a’+f = (a+Pla+p’ -3a8=-plp’-3q]
9. Solution

Total number of 3 digit numbers with 0 in units place =90

The digits that can go into tens place for the number to be divisible by 4 = 0,2,4,6,8

100t place can be formed with any of the 9 digits excepting 0
Hence total number of 3 digits number divisible by 4is 9x5 =45

Probability= il = 1
%0 2
10. Solution

1+tan x

tan(45+x) =
1-tan x

_cosx+sinx
COS X —sin x

_ cos’ x+sin’® x+2sin xcos x

cos’x —sin* x

1+ sin2x
= =sec2x+tan2x

cos2x
11. Solution
P(n) = n(n+1)
P(1) = 2, even
P(k) = k(k+1) let this be true
P(k+1)=(k+1)(k+ 2)
=kz +3k+2



=k +k+2k+2
= k(k+1)+2(k +1) True

12. Solution

n(AOBOC)=n(A)+n(B)+n(C)—-n(An B)-n(BNnC)—-n(An C)+n(An Bn C)
n[(A0 B0 C)] =4000 +2000 +1000 — 400 — 400 — 400 + 200
n[(AQ BOC)]=6000

Section C

13. Solution.

2 2
XL
Kk

3

)
Latus rectumis = \ 3

Coordinates of foci are (ae,0) and (—ae,0)

-6

Coordinates are = (g k,0) and (T k,0)

14. Solution

Slope of line AB joining the points (-8,0) and (12,0) = 0

Its midpoint = (2,0)

Equation to the line perpendicular to AB and passing through (2,0)is x=2

Slope of line AC joining the points (-8,0) and (0,8) =1

Its midpoint = (—4,4)

Equation to the line perpendicularto AC and passing through (—4,4) is y=-x

So the center of the circle will be the point of intersection of line AB and line AC. Center of
circle at point (2, -2)

Radius =+/(2-0)> +(-2-8)* = /104




Area =104
15. Solution

28, =n[2a+(n-1)d]
28, =2n[2a+(2n-1)d]
28, =3n[2a+(3n-1)d]

25 = oa+(n-1yd
n

2
i =2a+(n-1)d
3n
£+£ =4a+d(n—-1+3n-1)
n 3n
£+£ =4a+212n-1)d
n 3n
n 3n 2n
3n 2n n
3n 2n  2n
S, =3(S,-5)

16. Solution

f(x)=3x>-6x-11
f(x)=3(x"—2x— 1—31)
) 11
f(x)=3(x —2x+1—1—?)
F) =31 =L
F == =2
fx)=3(x-1)°>-14
f(x) will attain minimum when x =1

Minimum value of f(x)=-14

17. Solution

X

a
a‘+\/2

1-x

a

1—- P
fd-x) e

fx)=




1-x

a

x+\/gz

f— ax
F+ra x)_a‘+\/5+a1‘ 1

18. Solution

2tan x an
tan2xtanx _ | —tan?x .
- © 2tanx
tan 2x —tan x Y tanx
1—tan” x

_ 2tan’x
" tanx+tan’ x
_ 2tanx
" l+tan’ x
=sin2x

19. Solution

[ (TFDH DY L (4 D+ 241)
e (n42)=(n+)! = (n+D)(n+2-1)!
(n+3)
= 1m
"o (n+1)

1+

n

1+
n

s
=1
20.Solution
Form a quadratic equation whose roots are
1+i and 1-i
The equation is
X =2x+2=0
The given expression
X+ —4x+13=x(x* —2x+2)+3(x* —2x+2)+7
X+ x> —4x+13=x(0)+(0)+7
X +x’—4x+13=7
21. Solution
X =@+ p)x+aB-k*=0

Discriminant of the above quadratic is



{(a+PB)Y -4(af-k*)=(a - p)* +k* is always positive and hence the roots are real.
22. Solution
Let the roots be

pa and qf
Then
pa+qa:—%..(1)
pqaZ:%

Jnoo1

a=——x

. (2)
NN

Hence substituting equation 2 in equation 1

n

(p+q)—X%
NINPY

On simplifying,

Jp g Nn_g
NPT

23. Solution

. X _ ..
lim(77— x) tan 5 =lim cot
X177

=i 2D 2
X7 2 Y/

x=1 JT—




sin

= lim 2 =2 sincethelimitof 2 =1
Pt b / 4 X—7
2 sin
2 2
xX—7T
2
Section D

24. Solution
Let
a=x-1
b=x
c=x+1

Then
Ge=1-0)((x=1+) G +1+i) (x+1-i) ={ (x=1)* =2 H{ (x +1)* - *}
={ G-+ {(x+1)* 41}
S (O TE0) SO )
=(* -1 +(x-1) +(x+1)* +1
=x'+1
=b*+1

25. Solution

Multiply both Numerator and denominator with (1 - i)2 Then

(1+i)" _ (+i)"(1-iy

(1-i) (1-i)
multiplying both Numerator & denominator with (1 + i)"

_ (i) (=20)(1+0)"
(1-0) (1+i)
Simplifying
{(+i)}(=2)
(1-2)"

On expanding and simplifying




_2"i"(-2)i
=

=-2;""

< \n+l
2(2 =2
l

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

Slope of line AB = 4-2 =

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
U Slope of CD=-1
Equation of CD
y=-3=-1(x-2)
x+y=35
Equation of AB
y=2=1(x-1)
x—y+1=0
The point D(a, ) must satisfy the equation
x+y=5
Oa+pB=5...(0)
The perpendicular distance from (a, /() to AB is
a-— ,3 +1 \/—
_ 7 = 2
V2
a-£=1...12)
Solving equations 1 and 2

a=3,6=2
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