M2REG-AOD-2425-ASM-SET 1-MATH
Suggested solutions

d 1
1. ay=exlnx+ex ()_c)
dy
— =0+e(l)
dxlar, o)
=e
Required equation is

y—0=e(x-1)

ex—y—e=0

y__ 1
dx  3y2 -6y
dy 1 1

d| . 3-6 3
Required equation is
1
—-l=—-x+2
y 7 +2)

x+3y-1=0

3. x*-2siny=3

dy
2% =2 =2 -0
cosy
dy X

dx cosy
dy 2 4

dx (2. %) COS 5 3
Required equation is

n 4

y- 6 %

6y — 7 =8V3(x —2)

8V3x—6y+x-16V3=0

(x-2)
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4. x*(0) +3x—4(0)—9=0

5.

x=3

The curve cuts the x-axis at (3, 0).

X’y +3x—4y-9=0

2 dy dy

2xy +x a+3—4a—0
dy 2xy+3
dxr ~ 4-x2
dy _0+3
dr|s g 4-32

3

-5

Required equation is
3
y-0=-3(x-3)

3x+5y-9=0

y=+10- (0 + 1)2
=3
The curve cuts the y-axis at (0, 3).

dy 1

dx 2
_ x+1
V10— (x + 1)2
dy 1 1

dx (0, 3) B V10-1 E
Required equation is
1
y-3=-3(x=0)

x+3y-9=0
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6. cos?x —2y+1=0

. dy

2 - -2—==0 M
cos x(— sin x) o
dy

— = —sinxcosx
Let the coordinates of the point of contact be (a, b).
1

—sinacosa = ) IM
sin2a B 1
22
sin2a =1

5

2a = g or g

g or S

a=— —

4 4

T 3 S5t 3
We have (a, b) = (Z’ é_l) or (T’ Z)

. T .
The equation of tangent to the curve at (Z —) is

3_ 1( n)
R R

4x+8y-m-6=0 1A

. Sm .
The equation of tangent to the curve at (T’ —) is

4
_3_ I _sm
N

4x+8y-51-6=0 1A
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dy _ Bx+1)—(x-1)(3)

’

W[ N

). The equation of tangent to the curve at (1, 0) is

7. —
dx (3x+1)2
3 4
T (Bx+1)2
Let the coordinates of the point of contact be (a, b).
4 1
Ba+1)2 4
(Ba+1)>=16
3a+1=2+4
5
=1 _Z
a or 3
5
We have (a, b) = (1, 0) or -3
1
y=0=5G-1
x—4y-1=0

5 2
The equation of tangent to the curve at (_5’ 5) is

2 _1(.,5
——=—|x —_
Y374\ T3

3x-12y+13=0

d 1
8. ay =Inx +x()—c)

=lnx+1
Ina+1=1
Ina=0
a=1

Wehavea =1and b = 0.
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dy

9. = 6x> -4
dy =6(-1)2-4=2
dx (-1, 11)

The equation of tangent to the curve at A is
y—11=2(x+1)
y=2x+13
2x+13=2x>—4x+9
0=2x"—6x—4
0=2(x+1)(x*-x-2)
0=2(x+1)>x-2)
x=-1 or 2
The coordinates of B are (2, 17).

10.  x*+y*=16

dy
2x+2y—=0
X ydx
dy x
o
Let the coordinates of the point of contact be (a, b).
a_ b-0
b a-8
—a®> +8a=10b?
—a’>+8a=16-d>
a=2

Whena =2, b = +V16 — 22 = +2V3.

The equation of tangent to the curve at (2, 2‘/5) is

y—0=—%(x—8)

X+ \/gy -8=0
The equation of tangent to the curve at (2, —2\/5) is

2
y=0=-— (-9

x=V3y-8=0
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dy

11. a =6x-2
Let the coordinates of the point of contact be (a, b).
b+ 1
6a-2=——
“ a-—-2

(6a-2)(a-2)=b+1

6a> —14a +4 = (3a> —2a +3) + 1

3¢ - 12a =0
a=0 or 4

We have (a, b) = (0, 3) or (4, 43).

The equation of tangent to the curve at (0, 3) is

y=3=1[6(0) -2](x-0)

2x+y—-3=0

The equation of tangent to the curve at (4, 43) is

y—43=[6(4) -2](x -4)

22x—y—-45=0
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