m BYJU'S GSEB Class 11 Maths Sample Paper- Set 1

The Learning App
Answers & Explanations
1. Option: b)

Let circumcenter be G then GA = GB

Hence \/(x —4)2 + (y — 6)2 = /(x — 0)2 + (y — b)?
Here values of (x, y) is value of coordinate of circumcenter = (3,3).Putting these values in place

Weget, 10 = 9+ (3—-b)>> b=3+1 =4

2. Option: a)

3x + 4y = 5v/2 Dividing both sides of equation by V32 + 42 =5

3 4 52
s XY=

3 , 4
cos0=gandsm9=g

sin 4
tang =— =-
cos 3

=60 =tan!

3. Option : d)
x*+y?—2x—14y =119 > (x—D*+ (- 7)*- 50 = 119
(x—12+ (y— 7?=169 > (x — 12+ (y — 7)? = 132

So center is at (1,7)

4. Option: c)

(x —0)? + (y + 3)?
_ (0x+y+2)2
T\ o+v1

>x2+2y+5=0
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5. Option: c)
25x2 + 16y? = 400
ORIORS

A=4;b=5

6. Option: a)

A.B= AXB X cosf =40

40

- cosf = =
(20%x4) ~ 2

- 0=60

la] X |b| = A X B X sinf = 20x4x\/§=40\/§

7. Option: b)
a=i—j=1—-1j+ 0k
b=i+j= 1i+1j+ 0k

Projectorofaonb = ﬁ(a .b)

(@.h)=(1AX1D+(-1x1)+O0x0)=1+(-1)+0=0
|b|=VI+1+0=+2

ﬁ(a.b):%x 0)=0

8. Option: a)

a1=1,b1=2,61=—8
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a2:3,b2:4,C2=6

a,a;+biby+cqc
cosa = | 142 192 1 2|
J(at+viect [(ai+nieed)
|3+8-48|
cosa =
J(12+22+(—8)2) 32+42+62
37
cosa =
69v61
cosa = —
T V4209
a = cos‘l( 37 )
V4209
9. Option: d)
. 2x%+5x—-8
lim ————

x—2 x2—4

_2(22)+5(2)-8
- 4—4

10. Option: b)
Put a = tanf

_q11-tan? 6
1+tan? 6

y = cos
y = cos~1(cos26)
y=20{since0<a<1;0< tan6<1—>0<26<§

2
1+a?

y =2tan"la =

11. Option: b)
Given, f(x) = sin(x),x € [0,n] Now f(0) = f(r) = 0

f'(c) = cos(c) =0

hitps:/'byjus.com
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12. Option: c)
Leta = x3

da
— = 2x
dx

dx = (i) da substituting this value
3x

[ x.cos a. (i) da

gfcosada

1. 1,
-3 sina +c—>§smx3+c

13. Option: d)
Slope of tangent is derivative of equation
y' = 2x{nowx =4}

Soslope= 2x4=28

14. Option: d)

Highest order is 3 but the lower order derivative has a power of % and making the equation with power
in whole number

1

5 1
The highest order derivative takes power 4 hence 37“‘3] + (Z—iy +g=0.

15. Option: a)
Since, the mango is dropped, therefore u=0.
Applying, v* — u® = 2as

Where a = 10m/s? (taking downward direction as positive).
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s = 45 m and v is the velocity with which mango hits the ground.

v2— 0= 2x10 X 45

v? = 900
Thus, v = v900
v= 30m/s.

SECTION-B

16. Coordinates of x axis is (x, 0)
Distance is 6 units from (3, —3)
So(3—x)%2 + (-3—-0)% = 36
3—-x)?=25-3—-x=5-> x= =2

Hence coordinates are (—2,0)

17. Let R(x, y) be any point of the circle. Connecting the points A and B with the point R and makes an

angle 900 between them.

Let us find the slopes of the lines RA and RB as:

Slope of the line m1 = RA = 2222
x—x1
Slope of the linem2 = RB = a2
X—x2
Since £APB=90¢ product of their slopesisml X m2 = —1.

y-y1 % y-y2 —
x—x1 xX—x2

O —-yDy —y2) =—(—x1)(x — x2)

(x—x1D)(x —x2) + (y —y1)(y — y2) = 0is the equation of the circle.
equation of line : 5x + 7y = 21

atY axes,x = 0; thereforey =5 = (0,5)

https:'byjus.com
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at X axes, y = 0; therefore x = 7 = (7,0)
Using these in above equation of circle we get,

x=0x=7)+@-5@-0=0

X2—7x+y*=5y=0

18.y2+8y +10x —4 =10
y2+8y=—10x +4
y2+8y+16=—-10x+4+ 16
(y+3)2=—10x + 20
(y+3)2=-10(x—2)

Comparing with equation (y — b)* = 2p(x — a)

The focus is (@ + =, b)

2-3,3)

1

(=53

2

19. The equation of the hyperbola, is (x + 2y + 5)(2x + 5y + 3) = k, k being a constant.

This passes through the point (1,3) — (1 + 2(3) + 5)(2(1) +5(3) +3) = k> k =240 .. The
equation of the hyperbolais (x + 2y + 5)(2x + 5y + 3) = 240

20. Unit vector in direction of — a is given by

A a
- q4 => —
lal

Sofor—a = 1li+ 3]+ 4k

1 , , _ (1 , ,
%a—(m)(llﬁ'g]i"”{) = (m)(1l+3]+4k)

21. Area =% (product of diagonals)

NI
2 0 2
1 2 3

hitps:/'byjus.com
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~{(0—4)i-(6—2)j + (4— 0k}

= {—4i — 4j + 4k}

/16 ¥16+16 | =248
{ }

2

X tsx=6-3t

© |

2%y=t—>y=2—t

2 — ¢ z7=7—4¢
4
R = xi +yj +zk

R = (6i+2j + 7k) + t(—3i-j — 4k)

23. Equation of sphereis,(x —x1 )(x —x2) + (y —y1)(y—y2)+ (z—21)(z—22)
Since(x1,y1,z1)and (x2,y2,z2) be (1,1,—1)and(0,0,2) respectively
(x—1)(x—=0)+(y—1)(y—-0)+(z+1)(z—0)or

x? +y%2+2z%2 —x —y+2z—1=0is the equation of sphere when its extremities is given.

24. f(x) = (5x —3):
LH.L = xllr(l;_f(x)

1
= lirr%(Sx —3)2

-3
*75

1

=(5x§—3)5= 0

R.H.L. = lim f(x)
x—at
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() = lim (5x — 3)2

1

=(5x§—3)2= 0

L.H.L =RHL = f(a) =

L . . 3
Thus the function is continuous at about the point x = :

25.
f) =] f
[ 5x* +é+2x

- 5(%) + 20 )+2( D) +e
xs—x—12+x2+c—> x5+x—12+c
f)=1+1+c=0->c=-2

f@) =2 +5-2

sin86

26.1= fcos49

251n49cos49
cos46

2f sin46 de

cos46

-2 +c

cos46

+c

x8+xt+1
x*—x2+1

27. | dx

dxs

[ (x*+1)% -

x*— x2+1

_>f (x*+x2+1)(x*-x2+1) dx

x*—x2+1



https://byjus.com/?utm_source=pdf%20click
https://byjus.com/?utm_source=pdf%20click

[BYJUS

The Learning App

5 3
S [t D) ST e

28. Let point of contact of tangent line parallel to given line be Q(x1,y1)

Equation of curve is y = (v6x — 2) — 3[on differentiating]

dy _ 6
dx — 2(Véx-2)

(Z_z)xl,yl =slope of line3x — 2y + 1

6 3
“(V6x; —2) = —=
(Vex —1-2) = %
1
(bx—-1-2)=1
9
6x1=2

3
x1l=-
8

yl=y={W6x—-1-2)-3

- ()-2- -

5

So (x1,y1) = (% ’_E)

And equation becomes y — (— g) = (x - E)

29. Initial speed of train, u = 90 km/hr - 90 X % = 25m/s (since, %m/s =1 km/hour)

Final speed of train, v = 54km/hr — 54 X % = 15m/s

- 15-25 2 . . .
V=u+at »a = % o = (— E) /s?and negative (-)sign shows retardation

30. The green colored tennis ball will have minimum velocity at the highest point.

. . 80 .
So, x — coordinate will be S mie. 40m

https:'byjus.com
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: 545
Again,y = hy,, = v?sin? 9

-

NS

g

—>§x80 = 20m

SECTION - C
31. Let point P(a, b) be any point on locus and A(7,0) and B(5,0)

PA +PB =8

J@=72+k»-0)2 +,(@a-52+((h-02 =8

J@—=72+((b-0)2= 8 —./(a—5)2+ (b—0)2
= —2a® — 2b? + 24a + 40
a?+b*—12a+20=0

Hence locus is

a?+b*—12a+20=0

Hence the locus of the given point represents a circle.

32. Shifting the originat (-2,2) we have X; = x—2;Y; =y +2

Using the given expression,

The parabola becomes Y = 4X;

The coordinates of the endpoints of latus rectumare (X; = 1,Y; = 2)and (X; =1,Y; =-2)
Now using value of X; and Y; from first expression

The coordinates of the end point of the latus rectum are (3,0) and (3,-4)

33. Let Sand S’ be the two foci and their coordinates (2,4) and (—2,4)

SS’=4

https:'byjus.com
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Let 2a and 2b be length of the axes
S§SS'=2ae - 2ae=4 s ae=2
B? = a?(1—e?) »3=a?-22>5a=3

SP+SP =2a

JE=-22+ -9 + & +22+(-D? = 6
On solving we get

8x2+9y2+18x—72y+99=0

34. One asymptotes of the rectangular hyperbolais 3x + y — 7 = 0. the other asymptote is 1 to it. The
equation is of theform2x —y +1 =0

The combined equationis 3x+y—7)2x—y+1) =0
Thus its equation form becomes Bx+y —7) 2x—y+1) =k
The rectangular hyperbola passes through (8, 0) and (=5,0).
Substituting
24-7)(16+L) =k
272 + 17L =k

k—17L =272 > 1

(=15 - 7)(-10 + ) = k
220 —22L =k

K+ 22L =220 - 2

L=249%: k=11
3 3

OR

4x% — 25y%2 —8x + 50y — 121 =0

4(x? —2x) —25(y%?—2y) —121=0

https:'byjus.com
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4(x —1)?> = 25(y — 1) = 100

@-1)? -1 _
25 4

Let(x—1) = Xand (y— 1) =Y

X2 y? L .
Pl 1 which is equation of hyperbola

Coordinates of center w.r.t. new axis is (0, 0) so coordinates w.r.t. old axes (1,1)

2b? 8
Length of latus rectum = — =

35.a = i + 2j— 3k

la| = 12 + 22 + (=3)2 =14

a _i+2j-3k
lal V14

Here direction ratios is (1,2, —3)

S . 1 2 3
And direction cosines are (ﬁ’ﬁ’ _ﬁ)

36. (20 +8j + 12k)(i + yj + Bk) =0

i j ok
Sol2 8 12
1 v B

188 —127)-j(2B — 12) +k(2y —8) =0

On equating coefficients

88 —12y=0;
(26—12) =0;
2y —8)=0
B=6y=4

37. We use the general formula for the equation of a sphere with center (h, k, 1) and radius r,

https:'byjus.com
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x—h2+ (- k)2+ (z - D? = 12

I
N
Ul

(x —3)2 4+ (y +3)% + (z —2)2
Since it is xz plane,y = 0

(x —3)2+9+ (z —2)? =25
(x —3)*> + (z —2)* = 16

From the above equation it is clear that, the circle on xz plane has center (3,0,2) and radius is 4

38.f(x) = {x+5+a,forx<1

bx+4,forx>1
Since the polynomial function is differentiable everywhere
f(x) is differentiable at x = 1 and continuous at x = 1
limyo14f (x) = limyyf(x) = f(1)
1+5+a=b+4
6+a=b+4
a—-b+2=0

Again f(x) is differentiable at x = 1

. FO)-f@) : JICILIAEY)
fmeon- =nr = WMo 750
limx+5+a—(6+a) N (bx+4-(6+a)) -1
x-1 x (x-1) x
li x+5-6 lim bx+4—6—a
x->1 x-1 - x—1 x—1

= i bx-2-a
_xl—l;q x—1
b=1a=-1
OR
y = alcos™ x)

https:'byjus.com
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d -1,)2 d _

& = gleos™x)" 159 a. L (cos™1x)?
dx dx

@ _ geos™ x)* log a.2cos™1x . — ——
dx ) oV1-x2
dy _ —Zloga.cos—lx.a(c"s_lx)

dx (V1-x2)

39. Equation of curve = x? — 7x + 8

Differentiating we get

L -7

dx

Now, m1 (slope of tangent at (4,0)) = 2x4—-7=1
m1l (slope of tangent at (3,0)) = 2x3-7= -1

For tangents to be at right angles m1 X m2 should be -1.

mlx m2 =1x-1=-1
sin2x

" sin(2x-1)

let2x =0 - x=g—> dx=%d9

J 1 () a6

%J-(Sin(e—r) +T‘) do

sin(6-r)

1 psin(0-r)cos r + cos(6-r)sin r
Ef sin(6 -r) g

%f(cos r + cot (8 —r)sinr) db
% (9 cos r+sinr. log|sin(9 — r))
% (2xcosr + sinr.log|sin 2x — )

OR

hitps:/'byjus.com
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dt

/

1-vt
1+Vt
Lett =x% - dt = 2xdx

a-x
- [ 2x =) dx
2x 1-x2
—>f ﬁdx + Zf ﬁdx
Y —xZdx —2 [ —1—
->—f T dx + 2 [ V1 —x2dx 2f\/(1_x2)dx

- -2Vl —x2 +xV1—x2-sin"1x +¢
11—\t —2)-sin"1t +c¢

41. Since x and y lie betweenOand%
—% <x—y<%and0<x+y<§

So cos(x —y) and sin (x + y) are positive

Sinx+y = ,/1—cos2x+y - sin(x +y) = f1—%:§
Cos(x —y) =/1—sin?(x —y) - cos(x —y) = ’ _% =%

tan(x+y)=%
2 4

—>§ =3

tan(x—y)z%
12

—)g—szg

tan(x+y)+tan(x-y)
1- tan(x+y)tan(x-y)

tan2x = tan(x+y+x—y) =
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82.D(234); E(569); F(34,%)

Let ratio be m: n

nx2+mx5
m+n

Now putting this value in other equations to verify

2X3+1X6

=4
3
2x4+1X9 17
3 T3
Hence true

OR

points L and M are L(2,3,1); M(1,3,7)

=3->2n+5m=3m+3n »>n = 2m -

The coordinates are (

& 37)

4+3 4+3

43.P =5i+2j+ 3k and Q = 3i — 2j + 5k

i j ok
5 2 3
3 -2 5

PxQ = (10+6) + (25 —9)j +(-10—-6)k

- 16i + 16j — 16k

>1162 + 162 + 162 = 16V3

OR

4%x2+3X%X1 ) (4x3+3x3) Y (4><1+3><7
7 )

m
n

)z

1
2
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W=F.S =(4i+2j+3k).(8i+j+ 12k)
{S =r2-ri1}

=(4x8+1x2+3x12)=70].

44, 0 =1sin? (3) = Sin20 =2
2 4 4

x-1 _ y+1
cosf sinf@

Since distance is 2 units

x-1 _ y+1 _
cosf sinf@

X =2cos0+1;y =2sinf —1
Point liesonlinex+y =a
2c0s0 +1+2sinf—1=a
cos0 + sinf = %

a2

(cosO + sinf)? = -

2
Sin26 =aT -

N | W

a
2

-a=3

45. Coordinates of any point on line x —y = 1 can be taken as (t,t — 1)
So equation can be written as

-2+ (y—(t—1)" = 42

It passes through (3,4)
B-02+(4—(t—-1)° = 16
B-t)2+(B-1t)?*= 16

94t2—6t+25 +t2—-10t —16 =0



https://byjus.com/?utm_source=pdf%20click
https://byjus.com/?utm_source=pdf%20click

[BYJUS

The Learning App
2t2— 16t +18 =0
t2—8t+9=0
t=-9+1
Substituting

(x—9)2+ (y+2)% = 42

46. Rationalizing since it takes form of 0/0

((VE+x)-2) (Va+x)+2)
x(Va+x+2)

4+jcc—_‘L(\/Z+x)+2)

= (V4 +x) +2)
X
Putting the limit

1
4

2431

_4m (9 3 - 3
47. V = 2 {4(2x+5)} =0 (2x+5)
v 243m 2
= = X 320 +5)%.2
d_V_ 7291 2
= 5 (2x +5)

OR

Y2 = x?2 + (110)?

Y = \/(60)2 + (110)2 = 125.29 =~ 125

d dx
2y—y 2x —
dt dt
dx
— = —58km/hr
dt
dy _ —58x
at y
dy _ -58x60 _

dat 125
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a8. | (\/}+%)4 dx

4 _4
[ x2 + x72dx

3 -1
X X
=~ 4+ +c
3 -1

i n(=4)
29. f3 sin x

cos® x

_8 _2
[sin"3x cos™3 x dx
Sum of exponents is —4 , dividing both numerator and denominator by cos*x

1+tan?(x
f#sec2 xdx

tan3 x

Let tan x = u and sec’xdx = du

f 1+‘l§12 du

us3
3 _5 1
—Eu3+3u3+c

3 _s 1
—Etan 3x + 3tans x + ¢

50.
ax?+bx+c=0

a=2,b=4i,c=3

—b +Vb2—4ac -b-Vb2-4ac
2a 2a
—4i ++/(-4i)2-4.2.3 . J@6-24) —2i+V2i
Xy = - (—4i + =
2.2 4 2
—4i —/(—4i)2-4.2.3 . J(16-24 —2i =21
Xy = (4 - (-4 + ( ) =

2.2 4 2
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SECTION - E

51. Area of triangle with vertices are A(2,3); B(2,7); (—3,5)

_112+43 2+3
213-5 7-5

=%(5x2 —5x%x-=2)

=10

52.

f(x) = limy_o f(x +h) — %

Fx) = limy, {[(x +h)? —6(x+h) +8] —

. , 2hx—6h+h?
f'(x) = limp {%}

F(x) = limy_ (2x — 6 + h)

fi(x)=2x—-6

F(5)—3f(2) = 2X5-6)— 3(2x2-6) = 4+6 =10

Now for f'(8) = 2x8—-6=10

Hence f'(5) —3f'(2) = f'(8)

a . 3x
53.— (e3®)
f(x) = e3*then f(x + h) = e3*+M)

; _f®
lim h(o)f (x + h) .
e3x

lim h_ye3*+h)_=—
- h

. e
lim h_ye3%.e3h — —

[x2—2x+8]}

hitps:/'byjus.com
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) 1
3e3* limh_,e?" — -
Let3h =y

3e3*limy_ ,e” — % = 3e3%.1 =3e%

OR

letx = tanc

. COS_l( 2tanc )
y 1+tan2c

y = cos™I(sin 2c)

y = cos™! (cos (g - ZC))

-2

y = G— 2tan — 1x)

dy _ 2
dx 1+x2
54.

(ux—1)2
—— +c
Eu
2 u-t
- - = |— +c
a t

OR
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fx+1 dx

4+ x2

= X dx + [

(4+ x2)

dx

1
4+ x2
Letu = 4+ x?

du = 2xdx

1
f4+"xz dx=fz du

Ln|2u|l+c = In|8+2x?%| +¢

Let x = 2tan c¢ so 2 sec®cdc = dx

1
of {—2} 2 sec*cdc
a+4tanc

f % dc = % + constant

1tan"1x

2 2

tan~1x

So answer is In|8 + 2x%| + % +c
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