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B.Sc. DEGREE (C.B.C.S.5.) EXAMINATION, MAY 2023

First Semester

Complementary Course—MATHEMATICS—DIFFERENTIAL CALCULUS AND

TRIGONOMETRY

(Complementary Course to Physics/Chemistry/Petrochemicals/Geology/Food Science and
Quality Control and Computer Maintenance and Electronics)

[Prior to 2013 Admissions]

Time : Three Hours
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Part A

Answer all questions. _
Each bunch of four questions carries a weight of 1.

What is lim xsinx.

xn2

= 2 +x—2 4
What is lim e
-l g*

Write the -5 definition of the limit of a function.

e
TR g

g - dy
If y=x"sinx, find —.
X dx
What is the absolute maximum value of cos x on [— /2, JT_,-"Z] 2

State first derivative theorem for local extreme values.

Define a monotonic increasing function.

Maximum Weight : 25

What are the eritical points of the function whose derivativeis f'(x)=(x-1)0x+2)?

If f'(x)=0 at ecah point x of an open interval (g, b), then what can one say about that

funection.

Define partial derivative of a function f (x, y) with respect of y at a point {xg, o).
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If flx,y) =2 +3xy° +x-1, find
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Find —— ir if [{x,y)=ye".
oy éx

ik

Find % if fx,»)=log, x.

Define cot hx in terms of e*.
What is the relation hetween tan (ix) and tan hx.
(4x1=4)
Part B (Short Answer Questions)

Answer any five questions.
Each question carries a weight of 1.

R
Does I{“}é x| exist. Justify your answer.

: = gk
Find Hm i
8—=0 gin” @ |

Find the absolute maximum and minimum values of f(x})=-x—-4 on -4 <x<1.

Find the function fix) whose derivative is sin x and whose graph passes through the point
(0, 2).

For the function g(t)=-3¢> +9¢+ 5 find the intervals on which the function is inereasing

and decreasing.

&z ;
Find é, given that yz—Inz=2x+y, where z is a function of two independent variables x

and y.

Separale into real and imaginary parts sin (o — ).

Show that cosh 2x = cosh? x +sinh? x.
(5% 1=5)
Part C (Short Essay Questions)

Answer any four guestions.
Each question carries a weight of 2.

At time ¢, the position of a body moving along the S-axis is S = £3 — 6/2 + 9¢ m. (a) Find the
body’s acceleration each time the velocity is zero (b) Find the body’s speed each time the
aceeleration is zero.

Find the slope of the tangent to the curve y = sin% at the point where x = /3.
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What is the largest possible area of a right triungle whose hypolensive is 5 cm. long.
Show that the function f(x)=x* + 3x+ 1 has exactly one zero in in the interval |- 2, — iE
Verify that wxy = wyx where w=xsiny + ysin x + xy. I

Expand c0s%0 in a series of cosines of multiples of 0.
(4x2=8)
PartD

Answer any two questions.
Each question carries a weight of 4.

(a) If 2% < g(x) £ 2cosx for all x, find 1";'?] glx).
e
(b) Find Ey lfyz =x° 4+ sinxy.

w
(a) Find — ifw=xy+z,x=cosf,y=sinl,z=t

dt
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Eindﬁ—mtermsofrandsﬁw_x +y° . x=r—s,¥y=r+s
s HE

(b) Express

(a) Express sin® cos x in terms of sines of multiples of x.

: i I A RS
(b) Sum to infinity the series cosx sinx | 5 cos” x sin 2x 4 ,3_' cos® xsin8x + ...

@x4=8)
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