
Q1 According to Newton's Law of Gravitation we

know the force F exerted by a bodyof mass
m on a body ofmass me is givenby theformula

F G Mime
22

where G is the gravitational constant m me are

constant r is the distance betweenthe bodies

a Find F with respect to the distance r

b What does the re sign in the expressionof F
mean

c Assume planet Mars attracts anotherbody ata

rate of 5N km when it is 10000 km away
Howfastis F changing whenthe bodyis7000
km away

Sol t Here F Guys
a Then derivative of f wrt r is
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b The re sign in df implies the exerted forceF
decreases as the distance betweenthe bodies increases

C Given mars attracts a body at a rate of 5N km
ie E 5 at r 10000

So 2757 5

26mm 5 10

Now we need to find off when r 7,000

Therefore
If 79005

Iii

51st
500 14.57 N km



Q2 find the differential of y e ln 7

Soft We know differential of y f x is givenby

dy f x dx

So weneed to find f x where fer e lu a

Now since we have log ln in the expression wefirs

try to simplify

f x e ln

e In 1 en at

e O Flux

et I lnx

Hence f e In e Finx

In et In Finn

et 4 7 be
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Therefore dy 4ᵗʰ Er doe



Q1 Find the valueof sin 31 using linearapproximation
Solt Note it is not given at whichplace we need to

find the linear approximation
Soby observation we pick a suitable a

Since sin 30 12 we can use this pick our

a 30 f e sinx

Now f r cosa f 30 cos 30 73

So the Linear approximation of f x at a 30 is

givenby
L x f 30 f 30 e 30

B2 re 30

Now we need to find L 31 so plugging in a 31in

LCR we get
31 E 31 30 1 72 i

7,1 o 53
0



Q4 The positionof the object at time t is givenby
slt 473 5 et What is the velocity of the

object at t 4

Soft s t 473 5 e ᵗ

Then v t t 423 58

4 372 5 est 2

1272 101ˢᵗ

So v 4 12 4 4 1012147

192 108

1018 192

0.5 Let gla x f x then find g x

Sot g x m f x

g
n In glad
In n f R

In a fca v3 In Ifla
3n f x x f x



g x In g a

In 3nf a n f r

In13m f x In f n
3 n f r n r f r
3An x f x sedan fin In f re

m If n
3 2nf a x f r 3n f x m f x

6xf a 3m f x 3n f x n f x

6nf x 6n f a x f x

16 Find the asymptotes for fer VTE
Sof Note denominator is 0 when ns 7

So if we choose himFCR him F 0

Hence x 7 is the Vertical Asymptote

Also limit limo 7

E



him

V6

Hence y It is a Horizontal Asymptote

If f c exists then it measures the instantaneous

rate of change at nac

If f is continuous on a closed bounded interval

then f attain both its absolute maxima absolute

minima


